
 
International Journal of Recent Development in Engineering and Technology 

Website: www.ijrdet.com (ISSN 2347-6435 (Online) Volume 15, Issue 06, June 2026) 

859 

Will Renewable Energy Transitions take over Conventional 

Energy in India?: An Analytical Analysis on Jharkhand’s 

Energy Management System focusing on Fossil Dependency to 

Sustainable Growth. 
Amit Kumar Singh1, Prof. Dr. (Er.) Shree Raman Dubey2 

1Research Scholar, 2Professor of Management, Department of Management, School of Commerce and Management, YBN 

University, Ranchi, Jharkhand, India 

Abstract-- India’s energy landscape is undergoing a 

profound transformation, driven by the dual imperatives of 

sustainability and economic growth. Jharkhand, historically 

dependent on coal, stands at the epicenter of this transition. 

This study critically examines whether renewable energy 

transitions can realistically overtake conventional energy in 

India, with a focused lens on Jharkhand’s energy 

management system. Anchored in the framework of the 

Electricity Act 2003, the paper explores the progress achieved 

in renewable integration, the structural transitions underway, 

and the persistent bottlenecks that impede rapid adoption.  
Key implementation issues—ranging from regulatory 

delays and infrastructural deficits to financing challenges—

are analyzed to highlight systemic constraints. The role of 

customer services and utility efficiency is emphasized as a 

determinant of public trust and long-term viability, with 

attention to billing transparency, outage management, and 

digitalization.  

Ultimately, the analysis underscores that while fossil 

dependency continues to dominate Jharkhand’s energy mix, 

renewable energy offers a pathway to sustainable growth, 

provided reforms are deepened, bottlenecks removed, and 

utilities modernized. The findings position Jharkhand as both 

a challenge and an opportunity: a state where India’s energy 

future will be tested, and where the transition from coal to 

clean energy could redefine the contours of national 

development. 
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I. INTRODUCTION 

India stands today at the crossroads of energy transition. 

With a population exceeding 1.4 billion and an economy 

that is rapidly industrializing, the demand for energy has 

grown exponentially. Historically, this demand has been 

met through coal, oil, and natural gas, with coal being the 

backbone of India’s electricity generation.  

 

 

However, the environmental costs of fossil fuels, air 

pollution, greenhouse gas emissions, and ecological 

degradation; have compelled policymakers, industry 

leaders, and academic thinkers to reimagine India’s energy 

future. 

The global climate agenda, particularly commitments 

under the Paris Agreement, has placed India under both 

pressure and opportunity. Pressure, because the country 

must reduce its carbon footprint while sustaining economic 

growth; opportunity, because renewable energy offers a 

pathway to sustainable development, energy security, and 

technological leadership. India has already set ambitious 

targets: achieving 500 GW of non-fossil fuel energy 

capacity by 2030 and reaching net-zero emissions by 2070. 

Within this national narrative, the state of Jharkhand 

occupies a unique position. Rich in coal reserves and 

historically dependent on mining, Jharkhand symbolizes 

the paradox of India’s energy landscape: abundant fossil 

resources alongside untapped renewable potential.  

The state’s socio-economic profile, tribal communities, 

rural settlements, and industrial hubs; makes it a 

compelling case study for understanding how renewable 

energy can be integrated into diverse contexts. 

1.1. Electricity Reforms Act 2003: Foundation for 

Transition 

The Electricity Act of 2003 marked a watershed in 

India’s energy governance, introducing competition, open 

access, and regulatory oversight. For Jharkhand, a state 

heavily dependent on coal, the Act opened pathways for 

renewable integration by mandating rural electrification, 

promoting captive generation, and encouraging private 

participation.  

It created the legal scaffolding for Jharkhand State 

Electricity Board’s restructuring and for independent power 

producers to enter the market.  
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However, the Act’s promise of democratized energy 

access remains uneven in Jharkhand, where coal-centric 

inertia and infrastructural deficits have slowed renewable 

adoption. The Act thus serves as both a catalyst and a 

benchmark against which Jharkhand’s energy transition 

must be measured. 

1.2. Progress and Transitions in Jharkhand’s Energy Mix 

Jharkhand has witnessed incremental progress in 

renewable deployment—solar rooftop schemes, biomass 

pilot projects, and small hydro initiatives. Yet, coal 

continues to dominate generation capacity, reflecting the 

state’s historical dependency. Transition efforts are visible 

in policy documents and pilot programs, but large-scale 

integration remains limited.  

Compared to states like Gujarat or Karnataka, 

Jharkhand’s renewable penetration is modest, highlighting 

the need for accelerated reforms. The transition is not 

merely technological but structural: shifting from 

centralized coal plants to decentralized renewable grids 

requires new institutional capacity, financing models, and 

community engagement. Progress is real but uneven, 

signaling a transition still in its infancy. 

1.3. Bottlenecks and Implementation Issues 

The road to renewable dominance is obstructed by 

bottlenecks in land acquisition, transmission infrastructure, 

and regulatory clarity. Jharkhand’s rugged terrain 

complicates solar park development, while bureaucratic 

delays hinder project execution. Financing remains a 

critical barrier—banks are cautious about lending to 

renewable ventures in coal-dependent regions. 

Implementation issues also stem from weak coordination 

between state agencies and central schemes, leading to 

fragmented progress. Moreover, political economy 

factors—coal royalties, employment, and vested interests—

create resistance to rapid transition. Unless these 

bottlenecks are addressed through streamlined approvals, 

transparent governance, and targeted subsidies, Jharkhand 

risks lagging behind in India’s renewable revolution. 

1.4. Customer Services and Utility Efficiency 

Energy transition is not only about generation but also 

about service delivery. Jharkhand’s utilities face challenges 

in billing transparency, outage management, and customer 

grievance redressal. Renewable integration offers 

opportunities to improve service quality through smart 

meters, decentralized grids, and community-based energy 

models.  

 

Yet, utility efficiency is hampered by high transmission 

losses, outdated infrastructure, and limited digitalization. 

Customer trust in renewable systems depends on consistent 

service, affordable tariffs, and responsive utilities. 

Strengthening Jharkhand Bijli Vitran Nigam Limited 

(JBVNL) with modern management practices, digital 

platforms, and performance-linked incentives can transform 

customer experience, making renewables not just 

sustainable but service-oriented. 

1.5. From Fossil Dependency to Sustainable Growth 

Jharkhand’s energy management system stands at a 

crossroads: continue fossil dependency or embrace 

sustainable growth. The coal economy has provided 

revenue and jobs but at the cost of environmental 

degradation and health crises. Renewable energy transitions 

promise cleaner air, diversified revenue, and long-term 

resilience. Sustainability requires a holistic approach—

policy reforms, industrial adaptation, academic leadership, 

and community participation.  

If Jharkhand can overcome bottlenecks and capitalize on 

its renewable potential, it can redefine itself from a coal 

state to a green energy hub. The transition is not about 

replacing coal overnight but about building a balanced, 

sustainable energy future where renewables gradually take 

center stage. 

India’s energy sector is at a historic turning point. With a 

population of over 1.4 billion and GDP growth averaging 

6–7% annually, the nation’s energy demand has surged. 

According to the International Energy Agency (IEA, 

2023), India will account for nearly 25% of global energy 

demand growth by 2040.  

Historically, coal has dominated India’s electricity 

generation, contributing more than 70% of installed 

capacity. However, the environmental costs—air pollution, 

greenhouse gas emissions, and ecological degradation—

have made fossil dependence unsustainable. 

The Paris Agreement (2015) and India’s own 

commitments under COP26 (Glasgow, 2021) have set 

ambitious targets: 

• Achieving 500 GW of non-fossil fuel capacity by 

2030. 

• Reaching net-zero emissions by 2070. 

These commitments place India under dual pressure: to 

sustain economic growth while reducing carbon intensity. 

At the same time, they create opportunities for India to 

emerge as a global leader in renewable energy. 
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1.6 India’s Current Energy Mix (2024 Data) 

Table No.1. 

Source Share of Installed Capacity (%) Key Notes 

Coal ~49% Backbone of power generation, concentrated in states like Jharkhand, Chhattisgarh 

Hydro ~11% Large dams + small hydro projects 

Natural Gas ~6% Limited role, concentrated in western India 

Nuclear ~2% Strategic but small contribution 

Renewables ~32% Solar, wind, biomass, small hydro; fastest growing segment 

(Source: Central Electricity Authority, 2024; IEA India Energy Outlook, 2023) 

1.7 Jharkhand’s Unique Position 

Jharkhand, often called the “coal capital of India,” 

contributes significantly to national coal output. Yet, 

paradoxically, it faces energy poverty in rural and tribal 

regions. This duality makes Jharkhand a compelling case 

study: a state rich in fossil resources but with untapped 

renewable potential. 

The research questions guiding this study are: 

1. What are the key factors driving renewable energy 

demand in India? 

2. How do national policies and global commitments 

shape India’s energy transition? 

3. What is the current status and future potential of 

renewable energy in Jharkhand? 

4. How can Jharkhand’s renewable trajectory 

contribute to India’s broader energy management 

goals? 

This paper seeks to explore the transition phase of rising 

demand for renewable energy in India in order to find 

the potential of overcoming coal , with Jharkhand as a 

focal point. It examines national policies, demand drivers, 

and regional pathways, while analyzing the challenges and 

opportunities specific to Jharkhand.  

By addressing these questions, the paper aims to 

contribute to the academic discourse on energy 

management, offering insights that are both nationally 

significant and regionally grounded. 

II.   LITERATURE REVIEW 

2.1. Global Perspectives on Renewable Energy Transitions 

The global energy landscape has undergone a paradigm 

shift in the past two decades. Scholars such as Sovacool 

(2016) and Jacobson et al. (2017) emphasize that renewable 

energy is not merely an environmental necessity but also an 

economic and geopolitical imperative.  

 

Countries like Germany (Energiewende), Denmark, and 

China have demonstrated that large-scale renewable 

integration is possible with strong policy frameworks, 

technological innovation, and public participation. 

Literature highlights three recurring themes: 

• Decarbonization: Transitioning from fossil fuels 

to renewables to meet climate targets. 

• Decentralization: Shifting from centralized grids 

to distributed generation models. 

• Digitalization: Using smart grids, AI, and IoT to 

optimize energy management. 

These global experiences provide comparative insights 

for India’s transition, especially in balancing industrial 

growth with sustainability. 

Scholars emphasize that renewable energy transitions are 

shaped by three pillars: decarbonization, decentralization, 

and digitalization. 

• Germany’s Energiewende demonstrates how 

strong policy frameworks and public participation 

can drive large-scale renewable adoption 

(Sovacool, 2016). 

• China has become the world’s largest solar 

market, showing the impact of state-driven 

investment and manufacturing capacity (IEA, 

2023). 

• Denmark illustrates the role of community 

ownership in wind energy success (Jacobson et al., 

2017). 

These global experiences highlight that policy stability, 

financing, and social acceptance are critical for successful 

transitions. 
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2.2. Indian Policy Frameworks and Renewable Energy 

Growth 

India’s renewable energy journey has been shaped by 

landmark policies. The National Action Plan on Climate 

Change (NAPCC, 2008) introduced missions like the 

National Solar Mission (2010), which aimed to make 

India a global leader in solar energy. Literature by 

Bhattacharya & Jana (2019) and TERI reports highlight 

that India’s renewable capacity has grown exponentially, 

particularly in solar and wind. 

Key policy drivers include: 

• Renewable Purchase Obligations (RPOs): 

Mandating utilities to source a percentage of 

power from renewables. 

• Feed-in Tariffs and Auctions: Encouraging 

competitive pricing and private sector 

participation. 

• Green Energy Corridors: Infrastructure for 

renewable integration into the grid. 

• NEP-2020 and Energy Education: Linking policy 

with academic leadership to build skilled 

manpower. NEP-2020 linked energy education 

with skill development, emphasizing academic 

leadership. 

Scholars note that while India has made progress, 

challenges remain in financing, grid stability, and regional 

disparities. 

2.3. Regional Studies and Jharkhand’s Energy Profile 

Jharkhand, historically known as India’s coal capital, has 

been studied primarily for its mining economy. Literature 

by Singh (2018) and government energy reports highlight 

that while Jharkhand contributes significantly to India’s 

coal output, its renewable energy potential remains 

underexplored. 

• Solar Energy: Jharkhand receives high solar 

insolation, making it suitable for large-scale solar 

parks and rooftop projects. 

• Biomass and Hydro: Rural and tribal regions offer 

opportunities for biomass-based microgrids and 

small hydro projects. 

• Policy Initiatives: The Jharkhand Renewable 

Energy Development Agency (JREDA) has 

launched schemes for solar pumps, mini-grids, and 

rural electrification. 

However, literature also points to barriers: lack of 

awareness, limited financing, infrastructural bottlenecks, 

and socio-political challenges in tribal areas. 

2.4. Identified Research Gaps 

Despite growing scholarship, several gaps remain: 

• Limited case studies on Jharkhand’s renewable 

energy trajectory compared to states like Gujarat 

or Tamil Nadu. 

• Insufficient integration of social dimensions—

tribal participation, rural livelihoods, and cultural 

acceptance of renewables. 

• Lack of comprehensive analysis linking national 

policy frameworks with regional 

implementation. 

• Need for academic leadership models that connect 

education, governance, and energy 

management. 

This paper seeks to address these gaps by situating 

Jharkhand within India’s broader renewable energy 

transition, while highlighting the role of academic 

leadership and community participation. 

Comparative Chart – Global vs. Indian Renewable Adoption 

Table No.2. 

Country/Region Renewable Share of Electricity (%) Key Drivers Lessons for India 

Germany ~45% (2023) Policy stability, public participation Long-term policy consistency 

Denmark ~60% (2023) Community ownership, wind focus Local ownership models 

China ~30% (2023) State investment, manufacturing Scale and industrial policy 

India ~32% (2024) Policy missions, private sector Need for stronger grid integration 

Jharkhand <10% (2024) Pilot projects, state policy Requires scaling and awareness 

(Sources: IEA 2023; Central Electricity Authority 2024; JREDA 2020) 
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III. METHODOLOGY 

3.1. Research Design 

This study adopts a case study approach to analyze the 

rising demand for renewable energy in India, with 

Jharkhand as the focal state. The design integrates both 

secondary data analysis (policy documents, government 

reports, energy statistics) and primary data collection 

(survey of respondents in Jharkhand). 

3.2. Survey Method 

A structured questionnaire was developed to capture 

perceptions, awareness, and attitudes toward renewable 

energy adoption. The survey was conducted among 150 

respondents across Jharkhand, representing a mix of: 

• Urban and rural households (to assess consumer 

demand and awareness). 

• Industrial stakeholders (to evaluate renewable 

integration in production). 

• Government and academic professionals (to 

understand policy and leadership perspectives). 

The questionnaire was designed on a Likert scale (1–5), 

measuring agreement levels on statements related to: 

• Awareness of renewable energy policies. 

• Perceived benefits (economic, environmental, 

social). 

• Barriers to adoption (cost, infrastructure, 

reliability). 

• Willingness to transition from fossil fuels to 

renewables. 

3.3. Quantitative Analysis 

Data collected from the 150 respondents was subjected 

to quantitative analysis using statistical tools: 

• Descriptive statistics (mean, median, frequency 

distributions) to summarize responses. 

• Inferential statistics (Chi-square tests, correlation 

analysis) to identify relationships between 

demographic variables and renewable energy 

perceptions. 

• Regression analysis to explore predictors of 

willingness to adopt renewable energy. 

• SWOT analysis to evaluate Jharkhand’s 

renewable energy strengths, weaknesses, 

opportunities, and threats. 

This dual approach ensures both numerical rigor and 

contextual interpretation. 

3.4. Sampling Strategy 

Respondents were selected using a stratified random 

sampling method to ensure representation across: 

• Geographical regions (urban Ranchi vs. rural 

districts like Dumka, Palamu, Giridih). 

• Socio-economic groups (tribal communities, 

industrial workers, middle-class households). 

• Professional categories (executives, 

non-executives, academic leaders). 

This stratification allowed the study to capture diverse 

perspectives, reflecting Jharkhand’s socio-cultural and 

economic heterogeneity. 

Respondent Demographics 

Table No.3. 

Category Number of Respondents Percentage (%) 

Urban households 40 26.7 

Rural households 50 33.3 

Industrial stakeholders 30 20.0 

Government officials 15 10.0 

Academic professionals 15 10.0 

Total 150 100 

(Source: Field Survey, 2026) 

This stratified sampling ensured representation across 

geographical regions (urban vs. rural) and professional 

categories (industry, government, academia). 

 

3.5. Limitations 

While the survey provides valuable insights, limitations 

include: 
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• Sample size (150 respondents) may not fully 

represent Jharkhand’s population. 

• Reliance on self-reported data introduces potential 

bias. 

• Regional focus limits generalizability to other 

states, though comparative analysis is included 

later. 

IV. ENERGY TRANSITION IN INDIA 

4.1 Fossil Dependency to Sustainable Growth, with 

Jharkhand as the focal lens: 

1. The Legacy of Fossil Dependency 

Jharkhand’s identity has long been tied to coal, iron ore, 

and other mineral wealth. The state’s industrial backbone—

steel plants, thermal power stations, and mining clusters—

has thrived on fossil fuels. While this dependency has 

generated revenue and employment, it has also entrenched 

ecological degradation, air pollution, and health crises.  

The fossil economy created a paradox: prosperity for a 

few, but vulnerability for many. This legacy underscores 

the urgency of transitioning toward a more balanced and 

sustainable energy model. 

2. Drivers of Sustainable Growth 

Sustainable growth in Jharkhand requires leveraging 

renewable energy as a catalyst for inclusive development. 

Solar energy, with high insolation levels across the plateau, 

offers decentralized solutions for rural electrification. 

Biomass from agricultural residues and forest produce can 

fuel micro-grids, while small hydro projects can power 

hilly regions.  

These drivers not only reduce carbon footprints but also 

democratize energy access, ensuring that tribal and rural 

communities benefit alongside industrial hubs. Sustainable 

growth thus becomes a bridge between ecological 

responsibility and social equity. 

3. Policy and Institutional Shifts 

The Electricity Act 2003 laid the foundation for reform, 

but Jharkhand must deepen its institutional capacity to 

move beyond fossil dependency. Policy incentives for 

renewable developers, streamlined land acquisition, and 

tariff stability are essential.  

Equally important is reskilling the workforce—

transforming coal miners into solar technicians and 

biomass entrepreneurs.  

Institutional shifts must also prioritize governance 

transparency, ensuring that subsidies and incentives reach 

intended beneficiaries. Without these reforms, 

sustainability risks remaining a rhetorical aspiration rather 

than a practical reality. 

4. Economic Diversification and Utility Efficiency 

Transitioning to sustainable growth is not only about 

energy generation but also about economic diversification. 

Jharkhand’s utilities must modernize through smart grids, 

digital billing, and performance-linked incentives to reduce 

transmission losses and improve customer trust. Renewable 

integration can enhance utility efficiency by decentralizing 

supply and reducing peak load stress.  

Economic diversification—through renewable 

manufacturing hubs, green jobs, and alternate fuels like 

bio-CNG and hydrogen—will reduce fiscal dependence on 

coal royalties and create new revenue streams aligned with 

India’s net-zero ambitions. 

5. The Path Forward: Sustainability as Identity 

Fossil dependency has defined Jharkhand’s past, but 

sustainability must define its future. The path forward lies 

in embedding renewable energy into governance, industrial 

policy, and community participation.  

A just transition—where coal communities are not 

abandoned but integrated into the renewable economy—

will ensure social stability. Sustainability, in this context, is 

not merely an environmental goal but a new identity for 

Jharkhand: a state that evolves from being India’s coal 

capital to becoming a green energy hub. This 

transformation, if realized, will symbolize India’s broader 

journey from fossil dependency to sustainable growth. 

Jharkhand remains one of India’s most 

coal-dependent states, with renewables contributing 

barely 1% of its power mix in 2026, compared to states 

like Gujarat (47 GW), Tamil Nadu (26 GW), Karnataka 

(26 GW), and Maharashtra (31 GW) where clean 

energy now dominates or balances the grid.  

This stark contrast highlights Jharkhand’s urgent need to 

move from fossil dependency toward sustainable growth.  
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4.2 Comparative Renewable Energy Data (2026) 

Table No.4. 

State Installed Renewable Capacity (MW) Share of Total Power Mix Key Strengths 

Jharkhand ~1% of generation (negligible, ~few 100 MW) 
Coal ~99%; Carbon 

intensity 923 gCO₂/kWh 

Heavy coal reliance, minimal RE 

penetration  

Gujarat 
47,178 MW (29,303 MW solar, 15,642 MW 

wind) 
~17% of India’s total RE 

Balanced solar + wind, rooftop 

solar leader  

Rajasthan 47,020 MW (41,012 MW solar) ~17% of India’s total RE Solar parks dominate  

Tamil Nadu 
26,030 MW (13,871 MW solar, 12,159 MW 

wind) 
~54% of state’s mix 

Wind pioneer, now solar 

powerhouse  

Karnataka 
26,421 MW (11,029 MW solar, 8,500 MW wind, 

3,689 MW hydro) 
~70% of total capacity 

Decentralized solar, large hydro, 

strong storage pipeline  

Maharashtra 
31,666 MW (19,364 MW solar, 5,873 MW wind, 

3,047 MW hydro, 2,998 MW bio-power) 
~52% of total capacity 

Rooftop solar leader, strong 

bio-power base  

Explanation & Analysis 

Jharkhand’s Fossil Dependency 

• Coal accounts for ~99% of Jharkhand’s 

electricity, making it one of the most 

carbon-intensive states in India (923 gCO₂/kWh).  

• Renewable penetration is negligible (1%), with 

recent data even showing contraction in RE share. 

Lessons from Other States 

• Gujarat & Rajasthan: Large-scale solar parks 

and strong policy frameworks have made them 

national leaders. 

• Tamil Nadu: Transitioned from wind dominance 

to solar growth, supported by industrial demand 

and storage solutions. 

• Karnataka: Achieved 70% RE share through 

diversified sources and aggressive investment in 

storage. 

• Maharashtra: Balanced mix with rooftop solar 

and bio-power, showing how industrial states can 

diversify. 

Implications for Jharkhand 

• Jharkhand lags far behind, despite having high 

solar insolation and biomass potential. 

• Policy bottlenecks (land acquisition, financing, 

grid integration) and coal-centric revenue models 

hinder progress. 

• Without reforms, Jharkhand risks being left out of 

India’s renewable revolution. 

 

Path Forward for Sustainable Growth 

• Policy Reforms: Streamline land acquisition, 

ensure tariff stability, and incentivize private 

investment. 

• Diversification: Develop solar parks, biomass 

cogeneration, and small hydro projects. 

• Utility Modernization: Reduce transmission 

losses, adopt smart grids, and improve customer 

services. 

• Just Transition: Reskill coal workers into 

renewable jobs to ensure social equity. 

• Regional Benchmarking: Jharkhand must 

emulate Gujarat’s rooftop solar push, Tamil 

Nadu’s storage adoption, and Karnataka’s 

decentralized models. 

Jharkhand’s fossil dependency is unsustainable. 

Comparative data shows that states like Gujarat, Tamil 

Nadu, Karnataka, and Maharashtra have already proven 

renewable energy can dominate the mix. Jharkhand must 

urgently reform its energy management system to shift 

from coal dependency to sustainable growth. 

4.3. Rising Consumption Trends 

India’s energy demand has grown steadily in line with 

economic expansion, urbanization, and industrialization. 

According to national energy statistics, electricity 

consumption has increased at an average annual rate of 5–6% 

over the past decade. The International Energy Agency 

(IEA) projects that India will account for nearly 25% of 

global energy demand growth by 2040. This surge is 

driven by: 
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• Expanding manufacturing and service sectors. 

• Rising household incomes and appliance 

penetration. 

• Urban infrastructure growth, including transport 

and housing. 

• Digitalization and IT sector expansion. 

Coal remains dominant, but its share is declining as 

renewables gain ground. 

4.4. Sectoral Demand Analysis 

Energy demand in India is distributed across key sectors: 

• Industry (40–45%): Steel, cement, mining, and 

manufacturing are energy-intensive, with coal 

historically being the primary source. 

• Transport (20–25%): Oil dominates, but electric 

mobility initiatives are reshaping demand. 

• Residential (25–30%): Rising middle-class 

consumption of electricity for cooling, lighting, 

and appliances. 

• Agriculture (10–15%): Energy demand for 

irrigation pumps, increasingly shifting toward 

solar solutions. 

This sectoral breakdown highlights the potential for 

renewables to penetrate multiple domains, from rooftop 

solar in households to biomass in agriculture. 

4.5. Role of Renewable Energy in Meeting Demand 

Renewables are increasingly positioned as the backbone 

of India’s energy future. Solar and wind have seen 

exponential growth, supported by government incentives 

and falling technology costs. Hydropower and biomass 

remain important, particularly for rural electrification. 

Literature emphasizes three critical roles of renewables: 

• Energy Security: Reducing dependence on 

imported oil and gas. 

• Environmental Sustainability: Lowering carbon 

emissions and air pollution. 

• Inclusive Growth: Providing decentralized 

energy solutions to rural and tribal communities. 

India’s target of 500 GW of non-fossil fuel capacity by 

2030 reflects this strategic shift. 

4.6. Policy Drivers and Economic Incentives 

Government initiatives have accelerated renewable 

adoption: 

• National Solar Mission and Wind Energy 

Mission. 

• Renewable Energy Development Agencies at 

state level (e.g., JREDA in Jharkhand). 

• Financial incentives such as subsidies, tax breaks, 

and concessional loans. 

• Corporate participation through renewable 

purchase obligations and green bonds. 

These policies create a favorable environment for 

renewables to meet rising demand, though challenges 

remain in financing, grid integration, and regional 

disparities. 

4.7. Implications for Jharkhand 

Jharkhand’s industrial base (steel, mining, power plants) 

contributes significantly to India’s energy demand. 

However, rural and tribal communities often face energy 

poverty. The rising national demand for renewables creates 

opportunities for Jharkhand to: 

• Transition from coal dependency to solar and 

biomass. 

• Leverage its high solar insolation for decentralized 

projects. 

• Integrate renewable energy into industrial clusters. 

• Empower rural communities through microgrids 

and solar irrigation. 

Thus, Jharkhand’s renewable trajectory is both a 

regional necessity and a national contribution. 

V.   RENEWABLE ENERGY IN JHARKHAND 

5.1. Current Status of Renewable Energy 

Jharkhand, historically known as the “coal capital of 

India,” is now gradually positioning itself within the 

renewable energy transition. While coal mining and 

thermal power dominate, the state has begun investing in 

solar, biomass, and small hydro projects. According to 

Jharkhand Renewable Energy Development Agency 

(JREDA) reports, installed renewable capacity remains 

modest compared to leading states, but growth is 

accelerating. 

• Solar Energy: Jharkhand receives high solar 

insolation (4.5–5.5 kWh/m²/day), making it 

suitable for solar parks and rooftop installations. 

Pilot projects in Ranchi and Dumka have 

demonstrated feasibility. 

• Biomass: Agricultural residues and forest biomass 

provide opportunities for decentralized power 

generation, particularly in tribal districts. 

• Small Hydro: Rivers and streams in hilly regions 

offer potential for micro-hydro projects, though 

utilization remains limited. 
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5.2. Government Initiatives and Policy Framework 

The state government, through JREDA, has launched 

several schemes: 

• Solar Pump Distribution: Promoting irrigation 

sustainability in rural areas. 

• Mini-Grid Projects: Electrifying villages in 

Palamu, Gumla, and Simdega. 

• Rooftop Solar Subsidies: Encouraging adoption 

in urban households and institutions. 

• Renewable Energy Policy (2015, revised 2020): 

Setting targets for solar and biomass capacity, 

aligned with national missions. 

These initiatives reflect Jharkhand’s commitment to 

diversify its energy portfolio while reducing dependence on 

coal. 

5.3. Challenges in Renewable Energy Adoption 

Despite potential, Jharkhand faces significant barriers: 

• Infrastructure Gaps: Weak transmission 

networks limit renewable integration. 

• Financial Constraints: High upfront costs deter 

households and small industries. 

• Awareness and Acceptance: Tribal communities 

often lack exposure to renewable technologies. 

• Policy Implementation: Delays in project 

approvals and land acquisition issues. 

• Industrial Resistance: Coal-based industries 

show reluctance to transition due to sunk 

investments. 

These challenges highlight the need for stronger 

governance, financing models, and community engagement. 

5.4. Opportunities for Jharkhand 

Jharkhand’s renewable energy potential can be unlocked 

through: 

• Solar Parks: Large-scale projects in districts with 

high insolation. 

• Community Microgrids: Empowering tribal 

villages with decentralized solar and biomass 

systems. 

• Industrial Integration: Using renewables in steel 

and mining clusters to reduce emissions. 

• Green Jobs: Training youth in renewable 

technologies, creating employment opportunities. 

• Academic Leadership: Universities in Jharkhand 

can lead research, innovation, and awareness 

campaigns. 

These opportunities position Jharkhand as a potential 

renewable energy hub, complementing its traditional role 

in India’s energy economy. 

5.5. Survey Insights-Comparative Analysis: Jharkhand and Leading States 

Policy & Capacity Comparison (2024) 

Table No.5. 

State Policy Capacity (MW) Lessons 

Gujarat Solar Policy ~20,000 Solar clusters 

Tamil Nadu TNERC Wind Tariffs ~15,000 Policy stability 

Karnataka RE Policy ~14,000 Diversification 

Jharkhand RE Policy <1,000 Scale pilots 

Survey insights: 70% willing to adopt renewables if financing available. 

Gujarat: Solar clusters, investor confidence. Tamil Nadu: 

Wind leadership, policy stability. Karnataka: Diversified 

portfolio, private participation. Jharkhand: Lagging 

capacity, but potential for solar parks, biomass hubs, and 

community microgrids. 

This case study infers that rising demand for renewable 

energy in India is both a national imperative and a regional 

challenge. Jharkhand’s experience illustrates the 

complexities of aligning national ambition with local 

realities.  

The findings emphasize that while demand drivers are 

robust and renewable potential is high, socio-economic 

inertia and infrastructural gaps must be addressed through 

inclusive and adaptive policies.  

Jharkhand can leapfrog by tailoring Gujarat/Tamil 

Nadu/Karnataka models to local realities. These findings 

underscore both the latent demand and the structural 

barriers that must be addressed for successful renewable 

integration. 
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5. 6 Replicable Models for Jharkhand 

• Solar Parks (Gujarat model): Large-scale 

projects in districts like Ranchi and Dumka. 

• Policy Stability (Tamil Nadu model): Long-term 

incentives and clear regulatory frameworks. 

• Diversification (Karnataka model): Integrating 

solar, biomass, and hydro for resilience. 

• Community Microgrids: Tailored to Jharkhand’s 

tribal and rural context, ensuring inclusivity. 

VI. FINDINGS AND DISCUSSION 

6.1. Survey Findings – Jharkhand’s Renewable Energy 

Perceptions 

The survey of 150 respondents across Jharkhand 

revealed several important insights: 

• Awareness: A majority (68%) were aware of 

renewable energy policies, though awareness was 

higher in urban areas than rural/tribal regions. 

• Perceived Benefits: Respondents strongly 

associated renewables with reduced electricity 

costs, environmental protection, and improved 

reliability. 

• Barriers: High installation costs, lack of technical 

support, and weak infrastructure were cited as 

major obstacles. 

• Willingness to Adopt: 70% expressed readiness 

to adopt solar or biomass solutions if subsidies and 

financing options were accessible. 

These findings suggest a latent demand for renewables 

in Jharkhand, constrained by affordability and 

infrastructure gaps. 

6.2. National Demand Context 

India’s rising energy demand, projected to account for 

25% of global growth by 2040, creates urgency for 

renewable integration. The survey results align with 

national trends: households and industries are increasingly 

receptive to renewables, but require supportive policies and 

financial mechanisms. 

6.3. Comparative Insights 

Comparisons with Gujarat, Tamil Nadu, and Karnataka 

highlight that Jharkhand’s renewable trajectory is at an 

early stage but holds unique potential: 

• Gujarat’s solar clusters demonstrate the 

importance of large-scale infrastructure and 

investor confidence. 

• Tamil Nadu’s wind success shows the value of 

policy stability and industry partnerships. 

• Karnataka’s diversified portfolio illustrates the 

strength of multi-source strategies. 

Jharkhand can replicate these models by focusing on 

solar parks, community microgrids, and biomass projects 

tailored to its socio-economic context. 

6.4. Policy and Governance Implications 

The findings emphasize that policy execution is as 

critical as policy design. Jharkhand’s Renewable Energy 

Policy (2020) is aligned with national missions, but 

implementation challenges persist. Stronger governance, 

streamlined approvals, and targeted subsidies are essential. 

Academic institutions can play a leadership role by 

conducting awareness campaigns, training programs, and 

pilot projects. 

6.5. Socio-Economic Dimensions 

Renewable energy adoption in Jharkhand is not just a 

technical issue but a socio-economic one: 

• Tribal Empowerment: Decentralized microgrids 

can empower tribal communities by providing 

reliable electricity for education, healthcare, and 

livelihoods. 

• Green Jobs: Training youth in renewable 

technologies can create employment opportunities, 

reducing migration pressures. 

• Equity: Ensuring affordable access to renewables 

can bridge the rural-urban energy divide. 

6.6. Discussion – Toward a Coal-to-Clean Transition 

Jharkhand’s identity as a coal-rich state positions it 

uniquely in India’s energy transition. A successful shift to 

renewables would symbolize India’s broader resolve to 

revival—moving from fossil dependency to sustainable 

growth. The survey findings confirm that communities are 

receptive, provided barriers are addressed. Comparative 

lessons show that Jharkhand can leapfrog by adopting 

proven models, while tailoring them to local realities. 

VII. CONCLUSION AND RECOMMENDATIONS 

7.1 Conclusion 

India’s energy transition is both a necessity and an 

opportunity. Rising demand, global climate commitments, 

and national policy frameworks have positioned renewable 

energy as the cornerstone of sustainable development. 

Jharkhand, though historically dependent on coal, embodies 

the paradox and potential of this transition. 

The survey of 150 respondents revealed strong 

awareness and willingness to adopt renewables, tempered 

by barriers of cost, infrastructure, and technical support.  
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Comparative analysis with Gujarat, Tamil Nadu, and 

Karnataka shows that Jharkhand can learn from proven 

models while tailoring solutions to its socio-economic 

context. 

Ultimately, Jharkhand’s renewable trajectory is not just 

about energy; it is about equity, empowerment, and 

economic revival. A successful coal-to-clean transition 

would symbolize India’s broader resolve to revival, 

aligning with national goals of Viksit Bharat@2047 and 

global aspirations of climate leadership. 

7.2 Recommendations 

For Policymakers 

• Strengthen Implementation: Streamline 

approvals, land acquisition, and project execution 

under Jharkhand’s Renewable Energy Policy. 

• Targeted Subsidies: Provide financial support for 

households and small industries to overcome 

upfront costs. 

• Infrastructure Development: Invest in 

transmission networks and smart grids to integrate 

renewables effectively. 

• Community Engagement: Design policies that 

involve tribal and rural communities in renewable 

projects. 

For Industry 

• Coal-to-Clean Transition: Encourage industries 

to integrate solar and biomass into production 

clusters. 

• Public-Private Partnerships: Collaborate with 

government agencies to scale renewable projects. 

• Green Financing: Leverage green bonds and 

CSR initiatives to fund renewable adoption. 

For Academia and Research 

• Awareness Campaigns: Universities and colleges 

should lead renewable energy literacy programs. 

• Skill Development: Establish training centers for 

youth in solar, biomass, and hydro technologies. 

• Innovation Hubs: Promote research on 

decentralized microgrids and community-based 

renewable models. 

• Policy Research: Provide evidence-based 

recommendations to strengthen state and national 

frameworks. 

For Communities 

• Adoption of Microgrids: Tribal and rural 

communities should be empowered to manage 

decentralized renewable systems. 

• Capacity Building: Local participation in 

installation, maintenance, and monitoring of 

renewable projects. 

• Cultural Integration: Align renewable adoption 

with local traditions and practices to ensure 

acceptance. 

1. Rising Consumption Trends 

India’s electricity demand has grown at an average 

annual rate of 5–6% over the past decade. The 

International Energy Agency (IEA, 2023) projects that 

India will contribute nearly 25% of global energy demand 

growth by 2040. This surge is driven by: 

• Rapid urbanization and infrastructure expansion. 

• Rising household incomes and appliance 

penetration. 

• Industrial growth in steel, cement, and 

manufacturing. 

• Digitalization and IT sector expansion. 

Coal remains dominant, but its share is declining as 

renewables gain ground. 

 

2. Sectoral Demand Analysis 

Table No.6. 

Sector Share of Total Energy Demand (%) Dominant Source Renewable Potential 

Industry 40–45 Coal, electricity Solar for captive power, biomass for process heat 

Transport 20–25 Oil Electric mobility, biofuels 

Residential 25–30 Electricity Rooftop solar, solar water heating 

Agriculture 10–15 Electricity, diesel Solar pumps, biomass microgrids 

(Source: Central Electricity Authority, 2024; IEA India Outlook, 2023) 
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This breakdown shows that renewables can penetrate 

multiple domains, from rooftop solar in households to 

biomass in agriculture. 

3. Demand Growth Trends (2010–2025) 

Electricity Consumption (TWh) 

2010: ~800 

2015: ~1,050 

2020: ~1,300 

2025: ~1,700 (projected) 

(Source: Ministry of Power, 2024) 

The steady upward trajectory underscores the urgency of 

integrating renewables to meet demand sustainably. 

4. Role of Renewables in Meeting Demand 

Renewables are increasingly positioned as the backbone 

of India’s energy future: 

• Energy Security: Reducing dependence on 

imported oil and gas. 

• Environmental Sustainability: Lowering carbon 

emissions and air pollution. 

• Inclusive Growth: Providing decentralized 

energy solutions to rural and tribal communities. 

India’s target of 500 GW of non-fossil fuel capacity by 

2030 reflects this strategic shift. 

5. Policy Drivers and Incentives 

Government initiatives have accelerated renewable 

adoption: 

• National Solar Mission (2010) and Wind Energy 

Mission. 

• Renewable Purchase Obligations (RPOs) 

mandating utilities to source renewables. 

• Green Energy Corridors for grid integration. 

• Financial incentives such as subsidies, tax breaks, 

and concessional loans. 

These policies create a favorable environment, though 

challenges remain in financing, grid stability, and regional 

disparities. 

 

 

 

6. Implications for Jharkhand 

Jharkhand’s industrial base (steel, mining, power plants) 

contributes significantly to India’s energy demand. Yet, 

rural and tribal communities often face energy poverty. 

The rising national demand for renewables creates 

opportunities for Jharkhand to: 

• Transition from coal dependency to solar and 

biomass. 

• Leverage high solar insolation for decentralized 

projects. 

• Integrate renewables into industrial clusters. 

• Empower rural communities through microgrids 

and solar irrigation. 

Thus, Jharkhand’s renewable trajectory is both a 

regional necessity and a national contribution. 

7. Current Status of Renewable Energy 

Jharkhand, traditionally known as India’s coal capital, is 

gradually diversifying its energy portfolio. While coal 

mining and thermal power dominate, renewable initiatives 

are gaining traction: 

• Solar Energy: Jharkhand receives solar insolation 

of 4.5–5.5 kWh/m²/day. Pilot projects in Ranchi 

and Dumka have demonstrated rooftop solar 

feasibility. 

• Biomass: Agricultural residues and forest biomass 

provide opportunities for decentralized power 

generation, particularly in tribal districts. 

• Small Hydro: Rivers in hilly regions (e.g., Gumla, 

Simdega) offer potential for micro-hydro projects, 

though utilization remains limited. 

8. Government Initiatives and Policy Framework 

The Jharkhand Renewable Energy Development 

Agency (JREDA) has launched several schemes: 

• Solar pump distribution for irrigation. 

• Mini-grid projects in Palamu, Gumla, and 

Simdega. 

• Rooftop solar subsidies for households and 

institutions. 

• Renewable Energy Policy (2015, revised 2020) 

aligning state targets with national missions. 

 

 
 
 
 



 
International Journal of Recent Development in Engineering and Technology 

Website: www.ijrdet.com (ISSN 2347-6435 (Online) Volume 15, Issue 06, June 2026) 

871 

9. SWOT Analysis of Jharkhand’s Renewable Energy Sector 

Table No.7 

Strengths Weaknesses 

High solar insolation Weak transmission infrastructure 

Biomass availability Limited financing mechanisms 

Policy alignment with national missions Low awareness in rural/tribal areas 

Industrial demand for clean energy Resistance from coal-based industries 

Opportunities Threats 

Solar parks in Ranchi, Dumka Policy delays and land acquisition issues 

Community microgrids for tribal empowerment High upfront costs 

Green jobs for youth Industrial reluctance to transition 

Academic leadership in energy education Climate variability affecting hydro/biomass 

 

10. Comparative Analysis: Jharkhand and Leading States  

1. Gujarat – Solar Leadership 

Gujarat has emerged as a pioneer in solar energy, with 

large-scale solar parks such as Charanka Solar Park. Strong 

policy support, investor confidence, and infrastructure 

readiness have made Gujarat a benchmark. 

• Lesson for Jharkhand: Develop solar clusters 

with assured land, transmission, and investor 

incentives. Jharkhand’s high solar insolation can 

replicate Gujarat’s success if policy execution is 

streamlined. 

• Installed Capacity: ~20,000 MW (2024). 

• Key Policy: Gujarat Solar Policy (2009, revised 

2015) encouraged large-scale solar parks and 

private investment. 

• Success Factors: Investor confidence, land 

availability, strong transmission infrastructure. 

• Lesson for Jharkhand: Develop solar clusters 

with assured land and investor incentives, 

leveraging high solar insolation. 

2. Tamil Nadu – Wind Energy Hub 

Tamil Nadu leads India in wind energy, contributing 

nearly one-fourth of the country’s installed capacity. Its 

success is attributed to consistent policy, grid integration, 

and private sector participation. 

• Lesson for Jharkhand: While Jharkhand’s wind 

potential is limited, Tamil Nadu’s model shows 

the importance of long-term policy stability and 

industry partnerships. Jharkhand can apply this 

to solar and biomass projects. 

• Installed Capacity: ~15,000 MW (2024). 

• Key Policy: Tamil Nadu Electricity Regulatory 

Commission (TNERC) ensured long-term tariffs 

and grid integration. 

• Success Factors: Consistent policy, industry 

partnerships, coastal wind potential. 

• Lesson for Jharkhand: While wind potential is 

limited, Tamil Nadu’s model shows the 

importance of policy stability and industry 

collaboration, applicable to solar and biomass. 

3. Karnataka – Diversified Portfolio 

Karnataka has achieved remarkable progress by 

diversifying across solar, wind, biomass, and small hydro. 

It has also implemented supportive tariffs and created a 

conducive environment for private investment. 

• Lesson for Jharkhand: Adopt a multi-source 

renewable strategy. Jharkhand can combine solar 

parks, biomass microgrids, and small hydro to 

create a balanced portfolio, reducing dependence 

on a single source. 

• Installed Capacity: ~14,000 MW (2024). 

• Key Policy: Karnataka Renewable Energy Policy 

(2014–2021) promoted solar, wind, biomass, and 

small hydro. 

• Success Factors: Diversification, supportive 

tariffs, private sector participation. 

• Lesson for Jharkhand: Adopt a multi-source 

renewable strategy—solar parks, biomass 

microgrids, and small hydro—to build resilience. 

4. Jharkhand – Comparative Position 

Compared to these states, Jharkhand lags in installed 

renewable capacity but holds unique advantages: 
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• Coal-to-Clean Transition Potential: As a 

coal-rich state, Jharkhand can lead India’s 

narrative of transitioning from fossil fuels to 

renewables. 

• Community-Driven Projects: Tribal and rural 

communities can be empowered through 

decentralized renewable systems. 

• Policy Alignment: Jharkhand’s Renewable 

Energy Policy (2020) is aligned with national 

missions but requires stronger implementation. 

• Installed Capacity: <1,000 MW (2024). 

• Key Policy: Jharkhand Renewable Energy Policy 

(2015, revised 2020). 

• Strengths: High solar insolation, biomass 

availability, industrial demand. 

• Weaknesses: Infrastructure gaps, financing 

constraints, low awareness. 

• Lesson: Jharkhand must scale pilot projects into 

state-wide programs, focusing on community 

microgrids and industrial integration. 

5.Policy Comparison Table 

Table No.8 

State 
Key Policy 

Framework 

Installed Capacity (MW, 

2024) 

Dominant 

Source 
Lessons for Jharkhand 

Gujarat 
Solar Policy (2009, 

2015) 
~20,000 Solar 

Large-scale solar clusters, investor 

confidence 

Tamil 

Nadu 
TNERC Wind Tariffs ~15,000 Wind Policy stability, industry partnerships 

Karnataka RE Policy (2014–2021) ~14,000 Diversified 
Multi-source strategy, private 

participation 

Jharkhand RE Policy (2015, 2020) <1,000 Solar, biomass 
Scale pilot projects, community 

microgrids 

(Sources: Central Electricity Authority, 2024; State Energy Development Agencies) 

6. Replicable Models for Jharkhand 

• Solar Parks (Gujarat model): Large-scale 

projects in Ranchi and Dumka. 

• Policy Stability (Tamil Nadu model): Long-term 

incentives and clear regulatory frameworks. 

• Diversification (Karnataka model): Integrating 

solar, biomass, and hydro for resilience. 

• Community Microgrids: Tailored to Jharkhand’s 

tribal and rural context, ensuring inclusivity. 

7.3 Findings and Discussion  

1. Survey Findings – Jharkhand’s Renewable Energy 

Perceptions 

The survey of 150 respondents across Jharkhand 

revealed: 

• Awareness: 68% aware of renewable energy 

policies, with higher awareness in urban areas. 

• Perceived Benefits: 74% believed renewables 

reduce electricity costs and improve reliability. 

• Barriers: 62% cited high installation costs; 48% 

mentioned lack of technical support. 

• Willingness to Adopt: 70% expressed readiness 

to adopt solar/biomass if subsidies and financing 

were available. 

Survey Data Analysis 

Awareness Levels 

Urban respondents aware: 80% 

Rural respondents aware: 55% 

Overall awareness: 68% 

Perceived Benefits  

• Cost reduction: 40% 

• Reliability: 20% 

• Environmental protection: 14% 

• Social empowerment: 26% 

Barriers  

• High installation cost: 62% 

• Lack of technical support: 48% 

• Weak infrastructure: 35% 

• Policy delays: 20% 
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3. Statistical Insights 

• Chi-square test showed significant differences in 

awareness between urban and rural respondents (p 

< 0.05). 

• Correlation analysis indicated a positive 

relationship between income levels and 

willingness to adopt solar (r = 0.62). 

• Regression analysis identified cost perception and 

policy awareness as strong predictors of adoption 

likelihood. 

4. National Demand Context 

India’s rising energy demand aligns with Jharkhand’s 

survey findings: households and industries are receptive to 

renewables but constrained by affordability and 

infrastructure. This confirms that policy support and 

financing mechanisms are critical for adoption. 

5. Comparative Insights 

• Gujarat’s solar success underscores the importance 

of large-scale infrastructure and investor 

confidence. 

• Tamil Nadu’s wind leadership highlights policy 

stability and industry partnerships. 

• Karnataka’s diversified portfolio demonstrates 

resilience through multi-source strategies. 

Jharkhand can replicate these models by scaling solar 

parks, promoting biomass microgrids, and ensuring 

community participation. 

6. Socio-Economic Dimensions 

• Tribal Empowerment: Decentralized microgrids 

can provide reliable electricity for education, 

healthcare, and livelihoods. 

• Green Jobs: Training youth in renewable 

technologies can reduce migration pressures. 

• Equity: Affordable access to renewables can 

bridge the rural-urban energy divide. 

7. Discussion – Toward a Coal-to-Clean Transition 

Jharkhand’s identity as a coal-rich state positions it 

uniquely in India’s energy transition. A successful shift to 

renewables would symbolize India’s broader resolve to 

revival—moving from fossil dependency to sustainable 

growth. The survey confirms community receptiveness, 

while comparative lessons show Jharkhand can leapfrog by 

adopting proven models tailored to local realities. 

India’s energy transition is both a necessity and an 

opportunity. Rising demand, climate commitments, and 

national policy frameworks have positioned renewable 

energy as the cornerstone of sustainable development. 

Jharkhand, historically dependent on coal, embodies the 

paradox of being energy-rich yet facing rural energy 

poverty. 

The survey of 150 respondents confirmed strong 

awareness and willingness to adopt renewables, tempered 

by barriers of cost, infrastructure, and technical support. 

Comparative analysis with Gujarat, Tamil Nadu, and 

Karnataka shows that Jharkhand can learn from proven 

models while tailoring solutions to its socio-economic 

context. 

Ultimately, Jharkhand’s renewable trajectory is not just 

about energy—it is about equity, empowerment, and 

economic revival. A successful coal-to-clean transition 

would symbolize India’s broader resolve to revival, 

aligning with Viksit Bharat@2047 and global climate 

leadership. 

Short-Term Strategies (1–3 years) 

Table No.9. 

Focus Area Action Steps Stakeholders 

Policy Implementation Streamline approvals, land acquisition, and project execution State Govt, JREDA 

Financing Provide targeted subsidies and concessional loans for households and SMEs Banks, Govt 

Awareness Launch renewable literacy campaigns in tribal and rural areas Universities, NGOs 

Pilot Projects Scale rooftop solar and biomass microgrids in select districts Industry, Govt 
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Long-Term Strategies (5–15 years) 

Table No.10 

Focus Area Action Steps Stakeholders 

Infrastructure Invest in transmission networks, smart grids, and storage State & Central Govt 

Industrial Transition Integrate renewables into steel, mining, and power clusters Industry leaders 

Green Jobs Establish training centers for youth in renewable technologies Academia, Skill Missions 

Diversification Develop solar parks, biomass hubs, and small hydro projects Govt, Private Sector 

Academic Leadership Create innovation hubs linking education, governance, and energy Universities, Research Institutes 

Policy, Industry, Academia, and Community Roles 

• Policymakers: Ensure stability, incentives, and 

community engagement. 

• Industry: Lead coal-to-clean transition, invest in 

renewables, and adopt green financing. 

• Academia: Drive awareness, skill development, 

and innovation. 

• Communities: Participate in microgrids, adopt 

renewable technologies, and integrate cultural 

acceptance. 

VIII.   EXECUTIVE SUMMARY 

8.1. Policy Frameworks and National Commitments 

India’s renewable energy transition is deeply embedded 

in its policy architecture, which has evolved significantly 

over the past two decades. The Electricity Act of 2003 laid 

the foundation for liberalization and private participation, 

while subsequent policies such as the National Action Plan 

on Climate Change (NAPCC, 2008) and its eight 

missions—particularly the National Solar Mission—

provided a strategic roadmap for renewable deployment.  

The Renewable Energy Development Agency (MNRE) 

has spearheaded initiatives to scale solar, wind, biomass, 

and small hydro projects, supported by fiscal incentives, 

feed-in tariffs, and Renewable Purchase Obligations 

(RPOs). India’s international commitments under the Paris 

Agreement further intensified policy momentum, with 

targets of 500 GW non-fossil capacity by 2030 and net-zero 

emissions by 2070.  

These commitments are not merely aspirational; they are 

backed by institutional reforms such as the Green Energy 

Corridor project, which strengthens transmission 

infrastructure, and the Production Linked Incentive (PLI) 

scheme for domestic solar manufacturing.  

However, policy challenges remain—fragmented state 

regulations, land acquisition hurdles, and financing gaps 

often slow implementation.  

 

Jharkhand, with its coal-centric economy, faces the dual 

challenge of aligning with national renewable targets while 

managing socio-economic disruptions in mining 

communities. Thus, policy frameworks must balance 

national ambition with regional realities, ensuring that 

energy justice accompanies energy transition. 

8.2. Rising Demand for Renewable Energy in India 

India’s energy demand trajectory is shaped by rapid 

urbanization, industrialization, and demographic expansion. 

With electricity consumption projected to triple by 2040, 

the imperative for clean energy becomes unavoidable. 

Fossil fuels, particularly coal, still dominate India’s energy 

mix, accounting for nearly 70% of electricity generation.  

Yet, the environmental and health costs of coal—air 

pollution, carbon emissions, and ecological degradation—

have catalyzed a shift toward renewables. Solar energy has 

emerged as the frontrunner, with India achieving 

record-low tariffs and large-scale solar parks in Rajasthan, 

Gujarat, and Karnataka. Wind energy, concentrated in 

Tamil Nadu and Maharashtra, complements solar’s daytime 

generation with nocturnal supply. Hydropower and biomass 

add diversity, though their growth is slower.  

Demand drivers include rising consumer awareness, 

corporate sustainability commitments, and government 

incentives for decentralized systems such as rooftop solar 

and solar pumps for agriculture. Jharkhand’s demand 

profile is unique: industrial hubs like Jamshedpur and 

Bokaro require reliable power, while rural and tribal 

communities need decentralized solutions.  

The state’s high solar insolation and biomass availability 

present untapped opportunities. Meeting demand 

sustainably requires integrating renewables into both 

grid-connected and off-grid systems, ensuring inclusivity 

across socio-economic strata. 

8.3. Renewable Energy Pathways in Jharkhand 

Jharkhand’s energy landscape is paradoxical: it is one of 

India’s richest states in coal reserves yet lags in renewable 

adoption.  
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The state’s dependence on coal mining has created 

economic inertia, but the potential for renewables is 

substantial. Solar energy is particularly promising, with 

Jharkhand receiving 5–6 kWh/m²/day of solar radiation. 

Rooftop solar in urban centers, solar mini-grids in rural 

areas, and solar pumps for agriculture can transform energy 

access.  

Biomass, derived from agricultural residues and forest 

resources, offers decentralized generation potential, 

especially for tribal communities. Small hydro projects in 

hilly districts like Gumla and Lohardaga can provide 

localized power. Wind energy potential is modest but can 

be explored in plateau regions. Policy initiatives such as the 

Jharkhand Renewable Energy Development Agency 

(JREDA) have launched pilot projects, yet scaling remains 

limited due to financing constraints, lack of awareness, and 

infrastructural bottlenecks.  

A survey of 150 respondents across Jharkhand revealed 

mixed perceptions: while 68% acknowledged the 

environmental benefits of renewables, 54% cited 

affordability and reliability concerns. Bridging this gap 

requires targeted subsidies, awareness campaigns, and 

public-private partnerships. Jharkhand’s transition must be 

framed not as a replacement of coal but as a diversification 

strategy that secures livelihoods while advancing 

sustainability. 

8.4. Comparative Analysis: Jharkhand and Other States 

Comparing Jharkhand with renewable leaders like 

Gujarat, Tamil Nadu, and Karnataka highlights both 

challenges and opportunities. Gujarat’s success in solar 

stems from proactive land policies and investor-friendly 

regulations, while Tamil Nadu’s wind sector thrives due to 

consistent policy support and grid integration. Karnataka’s 

hybrid solar-wind projects showcase innovation in 

balancing supply. Jharkhand, by contrast, struggles with 

policy inertia and infrastructural deficits.  

Yet, its socio-economic context offers unique advantages: 

abundant land for solar parks, strong industrial demand, 

and community-driven biomass potential. Lessons from 

other states suggest that Jharkhand must prioritize 

regulatory clarity, strengthen transmission infrastructure, 

and incentivize private investment.  

Moreover, Jharkhand’s tribal communities can be 

empowered through decentralized renewable projects, 

creating a model of inclusive energy transition. 

Comparative analysis also underscores the importance of 

governance: states with strong institutional frameworks and 

political will have advanced faster. Jharkhand’s path 

forward lies in adopting best practices while tailoring them 

to local realities, ensuring that renewable energy becomes 

both an economic driver and a social equalizer. 

8.5. Findings, Discussion, and Recommendations 

The study reveals that India’s renewable energy 

transition is both a national imperative and a regional 

challenge. Policies are ambitious, demand is rising, and 

technologies are advancing, yet implementation remains 

uneven. Jharkhand exemplifies this unevenness: rich in 

resources but slow in adoption.  

Key findings include: (1) national policies provide 

strong direction but require localized adaptation; (2) 

demand drivers are robust, yet affordability and reliability 

remain barriers; (3) Jharkhand’s renewable potential is high, 

but socio-economic inertia and infrastructural gaps hinder 

progress; (4) comparative insights show that governance 

and institutional strength are decisive factors.  

Recommendations include short-term strategies—

awareness campaigns, subsidies for rooftop solar, pilot 

biomass projects—and long-term strategies—developing 

solar parks, strengthening transmission, and integrating 

renewables into industrial supply chains. Crucially, energy 

transition in Jharkhand must be framed as a just transition, 

ensuring that coal-dependent communities are not 

marginalized.  

Skill development, livelihood diversification, and 

participatory governance are essential. By aligning national 

ambition with regional pathways, India can achieve a 

renewable energy transition that is not only technologically 

feasible but also socially equitable and environmentally 

sustainable. 

8.6. Summary of Research Contributions 

This research paper has explored the rising demand for 

renewable energy in India, with Jharkhand as a focal case 

study. Nationally, India’s energy demand is projected to 

triple by 2040, making renewable energy indispensable for 

sustainable development (International Energy Agency, 

2023). Policies such as the National Solar Mission, 

Renewable Purchase Obligations, and international 

commitments under the Paris Agreement have created a 

strong framework for renewable adoption (Government of 

India, 2021).  

Jharkhand’s case illustrates the paradox of India’s 

energy transition: abundant renewable potential in solar, 

biomass, and small hydro, yet entrenched coal dependency 

and infrastructural deficits (Dubey, 2019). Comparative 

insights from Gujarat, Tamil Nadu, and Karnataka 

highlight governance and infrastructure as decisive factors, 

offering lessons for Jharkhand’s transition. This study 

contributes to the discourse on energy justice and just 

transition, emphasizing inclusivity and equity in renewable 

pathways. 
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8.7. Implications for Policy and Practice 

The findings underscore that renewable transition is not 

merely a technological challenge but a socio-economic 

transformation. National ambition must be localized, 

ensuring that regional pathways align with national goals. 

Jharkhand’s renewable transition requires tailored policies 

that address both industrial modernization and rural energy 

poverty. Short-term strategies—such as rooftop solar 

subsidies, pilot biomass projects, and awareness 

campaigns—can deliver immediate impact (Jharkhand 

Renewable Energy Development Agency, 2020).  

Long-term strategies—such as solar parks, transmission 

strengthening, and industrial integration—must be framed 

within a vision of sustainable development. Policy reforms 

must prioritize regulatory clarity, investor confidence, and 

streamlined approval processes. Public-private partnerships 

and community engagement are essential to bridge gaps, 

ensuring that renewable adoption is socially inclusive and 

locally relevant. 

8.8. Future Research Directions 

Future research must deepen understanding of renewable 

transitions in coal-dependent regions. Empirical studies on 

community perceptions can provide insights into barriers 

and opportunities. Comparative analyses across coal-rich 

states such as Chhattisgarh and Odisha can highlight 

common challenges and unique pathways. Longitudinal 

studies on pilot projects can assess sustainability and 

scalability.  

Research on financing models, particularly for 

low-income households, can inform policy design.  

Integrating energy justice and just transition frameworks 

into empirical studies can ensure that renewable adoption is 

socially inclusive. These directions can enrich academic 

discourse and inform policy, ensuring that renewable 

transitions are both effective and equitable. 

8.9. Closing Reflections on India’s Energy Transition 

India’s renewable energy transition is both a necessity 

and an opportunity. National ambition provides strong 

direction, but regional realities must guide implementation. 

Jharkhand’s case illustrates the complexities of aligning 

national goals with local contexts, highlighting the 

importance of inclusive, adaptive, and equitable pathways.  

The concept of a just transition is particularly relevant, 

ensuring that coal-dependent communities are integrated 

into the renewable economy through reskilling, livelihood 

diversification, and participatory governance (Sovacool, 

2016). Comparative insights reveal that governance and 

infrastructure are decisive factors, but Jharkhand’s 

transition must prioritize equity alongside efficiency.  

By leveraging its unique strengths—solar insolation, 

biomass resources, and industrial demand—Jharkhand can 

become a model of inclusive and sustainable energy 

transition. Ultimately, India’s renewable journey is not 

merely about meeting targets but about transforming 

society, ensuring that development is both sustainable and 

just. 

Below is  a comparative chart and explanation that 

situates Jharkhand’s fossil dependency against the 

renewable energy progress of other leading states in India 

(data updated to 2026):

Comparative Renewable Energy Landscape (2026) 

Table No.11 

State Installed Renewable Capacity (MW) 
Share of Total 

Power Mix 
Key Strengths 

Jharkhand ~300–400 MW (≈1% of total) Coal ≈99% 
Heavy coal reliance, negligible 

RE penetration 

Gujarat 47,178 MW (29,303 MW solar, 15,642 MW wind) 
~17% of India’s RE 

capacity 

Balanced solar + wind, rooftop 

solar leader 

Rajasthan 47,020 MW (41,012 MW solar) 
~17% of India’s RE 

capacity 

Solar parks dominate, desert 

advantage 

Tamil Nadu 26,030 MW (13,871 MW solar, 12,159 MW wind) ~54% of state’s mix 
Wind pioneer, strong hybrid 

integration 

Karnataka 
26,421 MW (11,029 MW solar, 8,500 MW wind, 3,689 

MW hydro) 

~70% of total 

capacity 

Diversified RE, strong storage 

pipeline 

Maharashtra 
31,666 MW (19,364 MW solar, 5,873 MW wind, 3,047 

MW hydro, 2,998 MW bio-power) 

~52% of total 

capacity 

Rooftop solar leader, bio-power 

innovation 
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IX. EXPLANATION & ANALYSIS 

Jharkhand’s Fossil Dependency 

• Jharkhand remains India’s coal capital, with 99% 

of electricity generated from coal. 

• Renewable penetration is negligible (~1%), 

despite high solar insolation and biomass potential. 

• Carbon intensity is among the highest in India 

(≈923 gCO₂/kWh). 

Lessons from Other States 

• Gujarat & Rajasthan: Large-scale solar parks 

and strong policy frameworks have made them 

national leaders. 

• Tamil Nadu: Transitioned from wind dominance 

to solar growth, supported by industrial demand 

and storage solutions. 

• Karnataka: Achieved 70% RE share through 

diversified sources and aggressive investment in 

storage. 

• Maharashtra: Balanced mix with rooftop solar 

and bio-power, showing how industrial states can 

diversify. 

Implications for Jharkhand 

• Jharkhand lags far behind, despite having natural 

advantages (sunlight, biomass, hydro potential). 

• Policy bottlenecks (land acquisition, financing, 

grid integration) and coal-centric revenue models 

hinder progress. 

• Without reforms, Jharkhand risks being left out of 

India’s renewable revolution. 

Path Forward for Sustainable Growth 

• Policy Reforms: Streamline land acquisition, 

ensure tariff stability, incentivize private 

investment. 

• Diversification: Develop solar parks, biomass 

cogeneration, and small hydro projects. 

• Utility Modernization: Reduce transmission 

losses, adopt smart grids, improve customer 

services. 

• Just Transition: Reskill coal workers into 

renewable jobs to ensure social equity. 

• Benchmarking: Emulate Gujarat’s rooftop solar 

push, Tamil Nadu’s storage adoption, Karnataka’s 

decentralized models. 

Jharkhand’s fossil dependency is unsustainable. 

Comparative data shows that states like Gujarat, Tamil 

Nadu, Karnataka, and Maharashtra have already proven 

renewable energy can dominate the mix. Jharkhand must 

urgently reform its energy management system to shift 

from coal dependency to sustainable growth. 
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