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Abstract  

India is undergoing a major transformation towards the adoption of additional renewable energy and 

this shift needs to be done carefully so that economic growth is achieved while maintaining 

sustainability. This paper analyses the challenges and methods of integrating renewable energy into 

the existing paradigm of energy consumption in India. Coal still continues to be the dominant source 

of energy due to the structural, monetary, and regulatory constraints on India’s energy infrastructure, 

which is expected to change with the government’s announcements of non-fossil fuel targets, 

including 500 GW of capacity by 2030. The paper explores significant barriers like socio-economic 

impacts of a just transition, financial risk to investors, inter-state policy fragmentation, and system 

stability issues coupled with storage bottlenecks. In addition, it addresses lack of private sector 

participation because of cumbersome unstructured and poorly executed RPOs, PPA contracts, and 

project opt-in delays. The paper presents a sustainable plan for India to tackle these issues, 

emphasizing energy storage solutions, grid infrastructure strengthening, state-by-state policy 

harmonization, improving financial incentives for investors, and ensuring a socially inclusive 

transition for communities reliant on fossil fuel industries. To support widespread renewable 

integration, it promotes competitive market reforms, strong public-private partnerships (PPPs), and a 

national renewable energy law. 

By implementing structured and progressive policy reforms, India can bridge the gap between 

conventional and renewable energy systems, achieving a sustainable, secure, and economically viable 

energy future. 

 

KEYWORDS: Renewable Energy Integration, Regulatory Framework, Grid Infrastructure, Energy 

Transition, Policy Reforms 

1. Introduction 

India currently stands at a pivotal moment in its energy transition where it has to strike a balance 

between the rapid economic growth and the pressing need for sustainability. India's energy demands 

continue to rise in tandem with industrial expansion, urbanization, and a growing population that 

currently exceeds 1.4 billion making India the world’s third-largest energy consumer (Bureau of 

Energy Efficiency, 2024). The country’s growth has increased the energy consumption, and it has 

nearly doubled in the past two decades. The projections suggest a continued increase in the 

consumption in the years ahead. India’s success story also poses a formidable challenge in meeting 

this demand sustainably, particularly in a nation where energy access and affordability are critical 

concerns. 

Historically, India has relied heavily on conventional energy sources, particularly coal, oil, and natural 

gas, which have played a vital role in powering industries, transportation, and households. Coal alone 
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accounts for nearly 60% of India's installed energy supply, underscoring its deep entrenchment in the 

nation’s energy mix (Niti Aayog). While fossil fuels provide a stable and reliable base load, they also 

contribute significantly to carbon emissions, air pollution, and environmental degradation. 

Recognizing the need for a cleaner energy future, India has set ambitious renewable energy targets, 

such as achieving 500 GW of non-fossil fuel capacity by 2030 and striving for net-zero emissions by 

2070. (PIB) 

 

 
Figure 1: Source wise primary energy supply. (Niti Aayog) 

 

India has witnessed impressive growth in renewables, ranking among the top five countries globally 

in solar and wind capacity (IRENA). Although we have seen a dedicated effort in our commitments, 

the challenges in integrating the renewable energy sources into the existing energy system have come 

up in practical application of our goal. The original design of India’s power infrastructure was for 

centralized fossil fuel generation and this integration and transition to renewables requires overcoming 

tons of infrastructural bottlenecks, regulatory complexities, financial constraints, and technical 

limitations that hinder seamless integration. 

One of the foremost technical challenges is grid stability. The conventional power plants were 

designed to provide a continuous energy supply and run on a predictable availability of the energy 

resource. However, solar and wind energy are irregular by nature, and are dependent on weather 

conditions as well as time of day. This intermittency further creates complications in balancing supply 

and demand, requiring advanced forecasting, storage solutions, and grid management systems. The 

transmission and distribution (T&D) networks in India were not designed to accommodate such 

variability, leading to frequent curtailments and inefficiencies in renewable energy utilization. 

A major hurdle in this transition are the regulatory and policy frameworks. The lack of a central level 

legislation for renewables and the variability of the policies across states posts challenges in project 

execution. Due to these inconsistent policies varying across states the investment decisions also vary 

and the execution of a nation-wide goal takes a toll. While the central government has introduced 

several initiatives such as Renewable Purchase Obligations (RPOs), competitive auctions, and Green 

Energy Open Access rules, the implementation at the state level often faces delays due to bureaucratic 

hurdles and financial constraints faced by power distribution companies. (The Energy and Resources 

Institute) 

Financial constraints have further compounded the problem. Although the development of renewable 

energy has positively affected it’s cost-competitive, the private sector participation is still deterred by 

high initial capital investment, limited access to affordable financing, and delays in DISCOM 

payments (International Trade Administration). At times many DISCOMs that are burdened with debt 

and revenue losses often struggle to honour their power purchase agreements (PPAs) with renewable 

energy developers, which leads to a creation of an uncertain investment climate. Additionally, we 

cannot take the already existing fossil fuel subsidies and legacy contractual obligations with coal and 

gas plants out of the picture which continue to skew the energy market, making it difficult for 

renewables to compete on equal footing. 
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The transition to a renewable-dominant energy mix is not just a technical and financial challenge but 

also a socio-economic one. If we consider a country like India then millions of livelihoods depend on 

fossil fuel-based industries. These include mainly the coal mining and thermal power generation. If 

we do not plan this transition well then, a hasty transition could lead to a large-scale job losses, 

economic displacement, and regional imbalances, particularly in states like Jharkhand, Chhattisgarh, 

and Odisha, which rely heavily on coal production (Niti Aayog). Therefore, we must ensure a just 

transition, one that provides alternative employment opportunities and reskilling programs in order to 

maintain social stability while shifting towards cleaner energy sources. 

In view of the foregoing complexities, a phased and strategic approach is necessary, more than ever 

before. It proves sensitive not essential only for the strengthening of grid infrastructure but for the 

alignment of policies across states and guaranteed financial viability, as well as innovation in energy 

storage and grid management. Through these manifold challenges, India can switch over 

systematically to reduced reliance on conventional sources of energy, still maintaining energy 

security, economic feasibility, and environmental sustainability. 

This paper discusses those discrepancies critically, takes an in-depth view of them, and explores 

pragmatic solutions for integrating renewable energy in the existing energy framework of India. It 

emphasizes the need for policy harmonization as well as investments in infrastructure, financial 

reforms, and technological advancements that make the transition possible in a smooth and equitable 

manner for all. India can lead the way in making the trajectory of the transition by undertaking it step 

by step to achieve resilient, sustainable, and inclusive energy future. 

 

2. India’s Existing Energy Framework: The Dependance on Conventional Energy  

The Indian energy sector is heavily dependent on fossil fuels, and the other conventional power 

generations entail more than 50% baseload. Before envisaging the transition toward a renewable-

dominant energy system, we need to analyse the present legal and regulatory frameworks. The energy 

sector comes under an elaborate composition of constitutional, central state regulations, and sector-

specific laws regarding energy in India.  

 

2.1 The Legal and Regulatory Framework Governing India’s Energy Sector 

The Indian energy sector works within a multilayered legal and regulatory framework which 

comprises Constitution, statutes, and periodic policies responsive to the dual needs of maintaining a 

judicious blend between conventional and renewable sources of energy. The scheduling of electricity 

under Schedule VII of the Constitution gives legislative authority to both the central and the state 

governments making it fall into the gambit of Concurrent List. 
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Whereas the central government institutes general energy policies, it is the state governments that 

have taken centre stage in the implementation process especially in the sub-sector of power 

distribution and tariff regulation (Dubash, Navroz K).  As far as this federal structure is concerned, it 

contributes policy inconsistency across the different states hence posing regulatory challenges to the 

integration of renewable energy. 

The Electricity Act, 2003 is the main act which impacts the power sector of India. It ensures 

competition in work and the protection of consumers along with encouraging private participation. It 

also mandated unbundling the State Electricity Boards into different entities for generation, 

transmission, and distribution of electricity to improve efficiency. It provided Open Access in the 

system and a consumer can procure power from any generator; however, it is being resisted by the 

state government and DISCOMs. The Renewable Purchase Obligation, by virtue of the Act, directs 

some power utilities to procure part of their energy from renewable energy; in reality, such a directive 

is rarely implemented across most states. Established by the Energy Conservation Act of 2001, the 

Bureau of Energy Efficiency promotes energy efficiency (Nelivigi). This, however, did not mean that 

conventional power plants had to reduce their emissions directly. In its bid to be at the cutting edge 

in matters of energy use, India has taken a considerable leap forward into the field of renewable 

energies, but it is still led by coal as a fuel; supported by laws such as the Coal Mines (Special 

Provisions) Act, 2015, whereby private companies have been allowed to engage in coal mining, as 

well as the Mines and Minerals (Development and Regulation) Act, 1957 that regulates mining leases, 

that had been amended in 2021 to allow private companies to engage in commercial coal mining. It 

sets forth the National Tariff Policy of 2016, whereby tariffs will be established in accordance with 

costs; while providing subsidies to conventional energy-such as coal-the market competition will be 

hugely distorted by continuous subsidies to conventional energy, barring renewable energy from 

penetrating the market. Aggressive in planning for the adoption of renewable energies, the country, 

on the other hand, finds such policies usually finding their way into implementation more often than 

not in the form of fallback options. The National Electricity Policy (NEP), 2005 confesses the need 

for coal for energy security and proposes a shift toward renewable energy. The initiatives initiated 

under the National Action Plan on Climate Change (NAPCC) of 2008 mainly include the National 

Solar Mission and the National Mission for Enhanced Energy Efficiency, yet coal-fired plants further 

make the backbone of the energy paradigm in India. The laws around renewable energy and state-

level policies, otherwise, diverge widely. Although national incentives are there, various states impose 

heavy open-access charges and wheeling costs making it unviable for industries to shift to renewable 

sources. Another swimmer of regulatory and policy challenges is indicative of the nature of India's 

energy transition: coal remains the scaler even as ambitions for renewables expand.  

 

Legal Instrument / 

Policy 
Year Purpose / Scope Impact on Renewable Energy 

Energy Conservation 

Act 
2001 

Promotes efficient energy 

use; created Bureau of 

Energy Efficiency (BEE) 

Supports demand-side 

management, but does not 

directly enforce RE generation 

targets 

The Electricity Act 2003 

Reforms power sector; 

promotes competition, 

open access, and consumer 

choice 

Introduced RPOs; allowed 

open access but poor 

enforcement by states hinders 

RE growth 
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Legal Instrument / 

Policy 
Year Purpose / Scope Impact on Renewable Energy 

National Electricity 

Policy (NEP) 
2005 

Provides roadmap for 

power development and 

renewable integration 

Acknowledges need for RE, 

but lacks enforceability and 

binding commitments 

National Tariff Policy 2016 

Framework for tariff 

determination by 

regulatory commissions 

Encourages RE procurement at 

preferential tariffs but cross-

subsidies distort competition 

Coal Mines (Special 

Provisions) Act 
2015 

Allows commercial coal 

mining by private players 

Reinforces coal dominance, 

indirectly limiting RE 

competitiveness 

Mines and Minerals 

(Development and 

Regulation) Act 

1957 

(amended 

2021) 

Regulates mining; recent 

amendments promote 

private sector involvement 

Expansion of coal and mineral 

rights impedes land use for RE 

projects 

Green Energy Open 

Access Rules 
2022 

Aims to ease access for RE 

developers to sell directly 

to consumers 

Positive step, but 

implementation is inconsistent 

across states 

Electricity (Rights of 

Consumers) Rules 
2020 

Protects consumer 

interests; promotes 

distributed renewable 

energy systems 

Under-enforced; potential to 

empower consumers with 

rooftop solar remains 

unrealized 

Table 1: Legal instruments and policy and their impact on renewable energy 

 

3. Key Challenges with Renewable Energy Integration  

Various challenges that impede the move toward renewable energy in India are borne more from 

technical limitations and regulatory constraints than from mere economic hurdles. Even though 

renewable energy has witnessed accelerated deployment, thanks to certain targeted policy 

interventions, lack of a cohesive regulatory framework still stands in the way of smooth integration 

(Sovacool, B.K.). The policy landscape is characterized by the lack of coherence, overlapping 

jurisdictions, and conflicts between central and state regulations, besides lacunae in legal 

enforcement. These inefficiencies in regulations coupled with technical constraints, financial 

instability of power distribution companies (DISCOMs), and socio-economic concerns pose serious 

challenges to the renewable energy transition in India.  

 

3.1 Technical Obstacles: Grid Stability and Infrastructure Constraints  

The overall Indian power grid was conceived for centralized fossil fuel generation; the incorporation 

of variable renewable sources is therefore problematic. This inherent intermittency is due to solar and 

wind generation being ultimately dependent on meteorological conditions. Fossil fuel-based plants 

provide steady base-load power.  

While the Electricity Act, 2003, and its amendments provide some support for grid expansion, there 

is no all-inclusive regulatory structure for real-time demand-response mechanisms or grid storage 

integration to deal with intermittency. The CEA and the SLDC face difficulties in controlling erratic 

fluctuations in power supply. This necessitates better forecasting regulations and grid-balancing 

policies.  
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Feature Conventional (Coal/Gas) Renewable (Solar/Wind) 

Availability Continuous (base load) Intermittent (weather/time-based) 

Predictability High Medium to low 

Grid Integration Designed for Requires upgrades and storage 

Storage Requirement Low High 

Environmental Impact High Low 

Table 2: Comparison between Conventional and renewable energy sources 

 

Meanwhile, battery storage solutions are still costly, and a specific policy framework to support 

energy storage incentives does not exist (Kataray, T.). The National Energy Storage Mission is just 

beginning, while pumped hydro storage projects are theoretically backward because of land 

acquisition problems. Moreover, renewable energy potential high zones in India-Rajasthan, Gujarat, 

and Tamil Nadu-are far away from major load centers, which necessitates extensive transmission 

infrastructure. The project of the Green Energy Corridor gives a helping hand, since land acquisition 

delays and outdated regulatory frameworks are major contributors to slow transmission networks' 

expansions, hindering renewable energy integration. (Central Electricity Authority).   

 

3.2 Regulatory and Policy Barriers in Renewable Energy Integration  

The renewables sector in India works within a segmented regulatory framework with state-specific 

policies and bureaucratic deficiencies setting up major barriers (Janardhan). Even with national 

policies providing only very broad directions, like National Electricity Policy and National Renewable 

Energy Policy, the implementation of these was inconsistent among the different states, which in turn 

led to uncertainties in investments and inefficient operations (Basu s.). A number of state governments 

levy very high open-access charges and wheeling costs on renewable energy producers, which makes 

inter-state transactions unviable economically. 

Excessive levies when supplying power across high-demand states (like Maharashtra and Uttar 

Pradesh) not only discourage developers from setting up a project in resource-rich states (like 

Rajasthan or Tamil Nadu) but if they do, then restrict cross-state power supply. The problem is 

compounded by the lack of a specific national renewable energy law; the provisions in the Electricity 

Act, 2003 are not detailed adequately enough to cover nuances associated with tariff structures, 

transmission policies and procurement obligations (Yadav and Vats). States have the ability to 

continually re-tool renewable energy policies without a centrally enforceable framework and 

predictability undermines long-term investors (Dey at el.). Equally important is the lack of 

enforcement of Renewable Purchase Obligations (RPOs), which allows many states to avoid both the 

goal of realistic targets as well as punishment for not meeting them. RECs, the mechanism that was 

to enable entities to fulfill their RPOs, remain futile due to low demand and weak regulations. 

 

3.3 Time Loss in Project Approvals 

Bureaucratic delays are significant for renewable energy developers in India to pursue and discourage 

private participation. Several clearances are required at the level of different government agencies for 

land use and environmental approval for solar parks and wind farms, and there is no clarity on time 



European Economic Letters 
ISSN 2323-5233 
Vol 15, Issue 4 (2025) 
http://eelet.org.uk 
 

2486 

taken for approvals, leading to a long delay in commissioning of projects. Converting forest and 

agricultural land for such renewable energy projects is protracted, and uncertainty persists due to 

divergent Environment Impact Assessments (EIA) across states. Approval delays in obtaining grid 

connectivity also impacts new renewable energy plants, which take a more extended period to get 

connectivity approvals as opposed to fossil fuel-based projects. 

While the Green Energy Open Access Rules, 2022, had been framed to ensure ease in connectivity 

for the renewable projects, the implementation has been uneven across states thus limiting the thrust 

towards attaining it. Moreover, the Electricity (Rights of Consumers) Rules, 2020, introduced to 

simplify electricity connections and encourage distributed renewable energy generation, are 

implemented erratically and their spirit has yet to be fully employed in many states whose policies 

are yet to catch up with the national vision. 

 

3.4 Issues in Power Purchase Agreements (PPAs) 

PPAs are essential for both the long-term financial viability of renewable energy projects and yet 

policy uncertainty and weak contract enforcement are disincentivizing developers to sign new PPAs. 

In the country, many state-owned DISCOMs plagued by poor finances are wary of signing long-term 

power purchase agreements (PPAs) with renewable energy producers due to a financial risk. As 

DISCOMs are already suffering from late releases and lousy sales, it is furthered by a response of 

reluctance, frequent re-negotiations and even flat refusals of DISCOMs to sign new PPAs, which is a 

clear sign that they are uncertain of the future sustainability of these projects. In some instances, the 

state government has been found to intervene and renegotiate tariffs when PPAs are signed, pledges 

that contradict the principle of contract sanctity and that even lead to negative attitudes by the very 

investor community in the state. The increasingly common occurrences of arbitrary PPA cancellations 

and post-commissioning renegotiations, like in Andhra Pradesh, and Uttar Pradesh are the examples. 

Nonetheless, the Electricity (Amendment) Bill, 2022, did the recommendation for the introduction of 

more severe consequences in case of PPA default; however, the lack of the implementation 

mechanisms continues to bring challenges. (Singh, A.) But not only the impenetrable processes to 

determine the tariffs are one of the issues. Some states do not adhere to the legitimate duration of the 

official tariff determination process DISCOMs hardly ever to pay back their bills to suppliers and thus 

disrupt the cash flows of these companies, thusly not allowing them to capitalize further on the 

industry and invest in it. 

 

3.5 Economic and Financial Constraints 

Economic viability and financial challenges are inter-related with regulatory and policy holes that are 

closely linked to the main(element). 

Although the cost of renewable power has fallen, the expense of the initial capital for storage and 

efficient transmission of the energy to load centers remains a major problem for the users of this kind 

of energy. (Bhattacharyya, Subhes C.) The fact that the regulations in solar and wind energy auctions 

are constantly changing makes the investors think how to invest sustainably and bring instability. 

Furthermore, tariff structures as well as the subsidies are biased in favour of the fossil fuels, thus it 

creates a misbalance of the competition. Despite the National Tariff Policy, 2016, coal-based power 

generation is the preferred option in many states due to the practice of cross-subsidization which puts 

the heavy burden on commercial and industrial consumers while the tariffs remain artificially low for 

residential users. The financial position of the state-run DISCOMs is getting worse due to the fact 

that, the revenue collection is poor, power is stolen, and the government is constantly implementing 

more subsidized electricity schemes. 

That is the reason why the Late Payment Surcharge (LPS) Rules, 2022, were enforced to take care 

that the power generators are paid on time, but currently, compliance is quite low putting off investors 

from renewables. 
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3.6 Socio-Economic and Environmental Considerations 

India's transition to renewable energy threatens the socio-economic and ecological landscape by 

investment in wind, solar, and other sources. Along with the basic goals of India in renewables, there 

are both social-economic and ecological concerns that may persist if we do not act quickly but 

accurately. The fast killings of coal mining and thermal power sectors can also be a risk to 

employment that will not be compensated for if there is no policy framework for workforce reskilling 

under the National Adaptation Fund for Climate Change (NAFCC). Furthermore, the far-reaching 

renewable energy projects result in the problem of land use as they require extensive land, which in 

turn brings about conflicts with both agricultural as well as indigenous communities (Haldar et al.). 

Allocation of land for solar and wind power plants is a difficult controversial subject since 

compensation policies are still low and resistance from local people is often fed by untrue stories. 

Environmental rules, particularly Environmental Impact Assessments (EIA), do not include 

renewable projects, thus causing the loss of issues, such as the extinction of animal varieties and the 

misuse of land. At the same time, public awareness and participation in renewable energy projects are 

still far from satisfying. The Electricity (Consumer Rights) Rules of 2020 are made to get consumers 

more engaged with the clean energy that is produced, but their weak enforcement has led to minimal 

community involvement in decision-making processes related to renewable energy deployment. 

 

 
4. Strategies For a Phased Renewable Energy Transition In India 

India’s move to a power sector that is mainly driven by renewable energy but which is also sustainable 

in terms of economic feasibility, proof of grid stability and social inclusivity is achievable. Given the 

difficulties of integrating renewables at scale, a multi-faceted method that concentrates on 

infrastructure, policy, financial incentives, and social equity is imperatively necessary. The 

subsequent sections will provide the main strategies for transitioning to a sustainable and effective 

model 
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4.1 Strengthening Grid Infrastructure and Energy Storage 

One of the major challenges that renewable integration brings is the issue of grid stability and 

reliability as one is to make sure of the grid's stability and reliability. ARPA-E believes smart 

technology is going to educate our society on how the moon and sun unite to improve the planet. For 

the intermittence of solar and wind energy, strong transmission, smart grid systems, and storage 

systems supply blockchain is needed to be adopted and accessed with DeFi, PE and Finance projects. 

Smart grids can refine real-time demand response system, reduce energy wastage, and optimize load 

balancing. The IoT technology, along with automated sensors, forecasting with AI and monitoring 

through web-based means, can result in not only the effective monitoring of the system but also in the 

efficiency of the whole process. Specialization in these areas for the solution of the problem; 

modernizing the grid infrastructure, and capacity building is an absolute priority. Technology 

innovation will be the spearhead of the development of the renewable energy field that will operate 

the entire modern world. The Smart Grid implementation program ‘green field projects’, is designed 

for the hyper-dense populated cities of the country who are managing their energy coffers airtight by 

synchronizing the generation, transmission, and consumption at one place. In addition to this, more 

flexibility should be allowed in the system for the alternative energies to intervene from time to time. 

 

4.2 Policy Harmonization and Regulatory Reforms 

The lack of uniformity in renewable energy policies across Indian states generates investment 

uncertainty and slows down project execution. A nationwide regulatory framework is essential for the 

integration of renewable energy sources into the grid to be efficient and reliable. India currently does 

not adopt any laws governing the use of renewable energy. Hence the policies vary from one state to 

another. One of the laws that Indian Parliament may consider enacting is the National Renewable 

Energy Act. It can set out the required percentage of renewable energy in the total power generation 

and the costs of the open access and wheeling by standardizing the open access charges and wheeling 

charges. In addition, transparent tariff determination mechanisms shall be available on the market. To 



European Economic Letters 
ISSN 2323-5233 
Vol 15, Issue 4 (2025) 
http://eelet.org.uk 
 

2489 

enable a higher level of risk mitigation to the investors, a power distribution company's (DISCOMs) 

rigorous and adequate steps for providing financial protection must be initiated. 

Among the most effective means of protection are coding a Renewable Energy Payment Security 

Fund to ensure timely payments to the suppliers, and also, enforcing the contracts more strongly and 

finding more ways to penalize defaults can lead to a rise in the confidence of the investors. Simplifying 

government procedures is another way of bringing about the much-needed regulatory reform in the 

sector. (Sinha, A.) Renewable energy projects often face long approval processes due to elaborate 

land acquisition, grid connectivity, and environmental clearance requirements. The single-window 

system can provide these solutions thus results in a fast approval and less red-tape in the 

administration. 

The government's PM Gati Shakti plan can, as well, be transformed into a solution to clear the traffic 

in renewable infrastructure cases. Policy harmonization and regulatory reforms will facilitate a more 

predictable and stable environment in the country, thus attracting the involvement of the private sector 

and fast-tracking of projects and improving investor's risk management. 

 

4.3 Incentivizing Private Sector Participation 

The success of the renewable energy transition of India is connected with the private investments that 

accompany the efforts of the public sector. A secure financial structure is a must to attract both 

domestic and foreign capital. Financial instruments like green bonds, viability gap funding (VGF), 

and low-interest valuable credits are very good approaches to the efficient financial suitability of 

renewable projects. The green bond market in India will grow thanks to global low-cost financing, 

which will be the outcome of the extension. Also, there should be an increase of VGF schemes mainly 

for onshore wind and systems for energy storage by the sea that will still stimulate the deployment. 

Furthermore, authorities like Indian Renewable Energy Development Agency (IREDA) should 

provide low-interest credit lines to startups and mid-sized renewable firms for enabling innovation 

and competition. The auctioning of transparent and competitive operation mechanisms is also very 

important. 

 

Financing Instrument Description Implementing Agency 

Green Bonds Bonds for clean energy infrastructure 
SEBI, IREDA, private 

institutions 

Viability Gap Funding 

(VGF) 
Grants to bridge cost-viability gap MNRE, MoF 

Low-interest Credit Lines 
Reduced interest loans for RE 

developers 
IREDA, SIDBI 

Public-Private Partnerships Co-investment in RE parks or storage Central & State Governments 

Table 3: Financing instrument and it’s implementing agency 

 

India has become skilled in the use of reverse auctions for solar and wind power procurement. The 

terms such as contract renegotiations and payment defaults have weakened investor confidence. 

Issuing long-term power purchase agreements (PPAs) with more powerful enforcement tools will 

bring about stable and predictable pricing, therefore, more involvement from private players. Public-

private partnerships (PPPs) is another approach to support infrastructure projects such as offshore 

wind farms and grid modernization (Kumar and Majid). The government should be the elephant in 

the room and take co-investment, which will allow private firms to invest in critical infrastructure. 

Additionally, India can attract funds from world organizations such as World Bank, the Asian 
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Development Bank (ADB), and the Asian Infrastructure Investment Bank (AIIB). By improving the 

financial system and public participation, India is expected to quicken the shift to renewable energies, 

lower the capital cost, and attract more FDI into the green energy area. 

4.4 Ensuring a Just Transition 

The switch to renewables is essential in the fight against climate change yet the socio-economic 

impacts of this transition must be addressed. A just transition is a guarantee that workers and 

communities relying on fossil fuels will not be left behind. The worker retraining and reskilling 

programs are a must for the coal-dependent regions of Jharkhand, Chhattisgarh, and Odisha, the places 

where the danger of job displacement is the highest (Joint Transportation Research Centre). The 

government should introduce structured cost development programs for vocational training in solar 

panel manufacturing, wind turbine maintenance, and grid management. The job market transition can 

be smooth, as well, through expanding the initiatives like the Skill Council for Green Jobs so that coal 

industry workers can be included in the program. Alternative work is also the other side of the coin 

in ensuring the just transition. By creating renewable energy zones near coal areas, we can deliver 

new job opportunities just as also motivating small and medium enterprises (SMEs) to migrate into 

green industries. For a project of this nature to go through, social justice, and participation, which is 

the function of the communities and the general population, is the element of interaction that will 

sustain it to the end. (Patel). Most renewable energy projects face local resistance owing to 

misinformation and land acquisition concerns. The involvement of the governments in the initial 

planning and proposing transparent compensation policies and fair land acquisition procedures will 

be vital. Public awareness campaigns highlighting the economic and environmental benefits of 

renewables can help build trust and support for clean energy projects. A well-planned just transition 

strategy will minimize job losses, promote economic revitalization in coal-dependent regions, and 

enhance community participation in renewable energy initiatives. 

By adopting a phased approach that prioritizes grid modernization, policy harmonization, financial 

incentives, and social equity, India can successfully transition to a sustainable and resilient renewable 

energy future. 

 

5. Conclusion 

As we have seen, India needs a cohesive strategy for transformational growth that takes into account 

charging infrastructure development, order enforcement, economic stimulus compatible with policy 

direction, and the socially marginalized to reach the tipping point where the country can seamlessly 

shift to a renewable energy powered economy. Despite some marked achievements in solar power 

capacity scaling up, integration with the grid, implementation inconsistency, investment exposure, 

and anthropogenic stressors require treatment if a smooth shift is to be realized.  

As the backbone of advanced civilization, society relies on comprehensive grid structures supported 

by intelligent systems and modern power storage technologies to ensure smooth transmission of 

electrical energy. The construction of specialized green energy highways alongside development of 

additional battery storage facilities will address the problems of flexibility and power flow out of the 

region. 

At this stage, cross border investments will benefit immensely from better state’s coordination and 

adoption of consistent set rules for renewable energy on a national level as single unit will simplify 

immensely the risk perceptions of investors and developers. Better enforcement of project approval, 

risk reduction policies, as well as Power Purchase Agreements (PPAs) will increase stakeholder, 

especially in the weaker dominant private sector, lean towards harsher engagement strategies. 

Financially, green bonds, viability gap funding, and low-cost loans can overcome capital barriers, 

making renewable energy initiatives more feasible. Fostering public-private partnerships and 

providing funding through competitive bidding is expected to increase investment and technology 

adoption in the industry. 
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The transition from one form of energy to another is not only about technology and policies. It is 

about the people too. Managing a just transition for fossil fuel workers is crucial in social equilibrium 

and economic stability. These new opportunities, combined with reskilling initiatives, alternative 

employment offers, and community outreach efforts, will help mitigate economic and job losses 

within the renewable energy sector.  

Transforming India's renewable energy strategy is an urgent responsibility at a national level and a 

commitment toward climate action at the international level. Following a well-defined phased 

approach will help the country attain the status of clean energy superpower while maintaining 

economic stability, energy independence, and ecological balance. It must be decided with inclusivity, 

investment optimism, to and form a positive correlation between growth in renewable energy and 

prosperity for all stakeholders, including policymakers, investors, community members, and workers. 
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