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ABSTRACT:

1. Rooftop Solar Subsidies (Grid-Connected)

Scheme: PM Surya Ghar Muft Bijli Yojana (launched in 2024)

Target: 1 crore households

Subsidy:

%30,000 per kW for up to 2 kW

%18,000 per kW for the next 1 kW (up to 3 kW total)

No subsidy beyond 3 kW for residential use

Eligibility: Individual households installing rooftop solar systems

Applicable through: State DISCOMs via the National Portal for Rooftop Solar

2. Solar Pumps for Farmers

Scheme: PM-KUSUM (Pradhan Mantri Kisan Urja Suraksha evam Utthaan Mahabhiyan)
Component-A: Decentralized solar power plants (up to 2 MW)

Component-B: Standalone solar pumps

Component-C: Solarization of existing grid-connected pumps

Subsidy:

Up to 60% subsidy (30% from the central government + 30% from state)

Farmer contribution: Only ~10% upfront

Implemented by: MNRE and state nodal agencies

3. Green Energy Open Access Rules
. Facilitates easier and cheaper purchase of renewable energy by consumers.
. Reduces cross-subsidy surcharge for renewable energy purchase.

. Encourages industrial and commercial entities to shift to clean energy.

4. National Bio-Energy Programme (2022-2026)
. Incentives/Subsidies for:
. Biomass briquette and pellet plants
. Waste to energy (biogas, CBG) plants
. Biomass-based cogeneration
. Central Financial Assistance (CFA):
. Up to %2 crore per MW for waste-to-energy projects
. Up to %50 lakh per tonne per day (TPD) for biogas

5. Wind Energy
. No direct subsidy for wind projects currently
. Support offered via:
Accelerated Depreciation (up to 40%)
. Waiver of Inter-State Transmission Charges for wind and solar until 2025
. Renewable Energy Certificates (RECs)


http://www.ijrpr.com/
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6. Renewable Energy Manufacturing Linked Incentives
Scheme: PLI Scheme for High-Efficiency Solar PV Modules
324,000 crore outlay

Financial incentives for domestic solar module manufacturers

Promotes self-reliance and reduces dependence on Chinese imports

7. GST Benefits

Lower GST rates for renewable energy components:
Solar modules: 5%

Wind components: 5%

Inverters, batteries, controllers may vary (5%-18%)

8. State-Specific Subsidies

Several Indian states offer their own additional rooftop solar or solar pump subsidies, such as:
Gujarat: Surya Urja Rooftop Yojana

Mabharashtra, Tamil Nadu, Karnataka, Rajasthan — offer additional top-ups for solar or wind.

INTRODUCTION

India, one of the fastest-growing economies in the world, faces the dual challenge of meeting rising energy demands while addressing the urgent need for
environmental sustainability. In this context, the promotion and adoption of renewable energy sources such as solar, wind, biomass, and small hydro play
a critical role in India’s transition toward a low-carbon and sustainable energy future. Recognizing the importance of clean energy, the Government of
India has implemented a wide array of subsidies, incentives, and supportive policies to accelerate the deployment of renewable energy across the
country.

Renewable energy subsidies are financial incentives provided by the government to make clean energy technologies more affordable and attractive to
various stakeholders including households, farmers, businesses, and industries. These subsidies are designed to bridge the initial cost gap between
conventional and renewable energy sources, thereby encouraging investment in cleaner alternatives. They also support India’s broader national goals such
as achieving energy security, reducing greenhouse gas emissions, improving rural electrification, and creating green jobs.

The Ministry of New and Renewable Energy (MNRE) is the nodal agency responsible for formulating and implementing India’s renewable energy policies
and subsidy programs. Over the past decade, India has emerged as a global leader in renewable energy, largely due to proactive government initiatives
and financial support. The country has set ambitious targets, including achieving 500 GW of non-fossil fuel capacity by 2030, as part of its commitments
under the Paris Agreement and its own Nationally Determined Contributions (NDCs).

One of the most impactful subsidy programs is the PM Surya Ghar Muft Bijli Yojana, launched in 2024 to promote rooftop solar adoption among
residential households. Under this scheme, subsidies of up to 30,000 per kW are provided, significantly lowering the cost of solar installations for
common citizens. Similarly, the PM-KUSUM (Kisan Urja Suraksha evam Utthaan Mahabhiyan) scheme supports farmers by subsidizing solar water
pumps and grid-connected solar systems, thus helping reduce reliance on diesel or grid electricity while promoting clean irrigation solutions.

Another critical area supported through subsidies is the promotion of bioenergy. The National Bio-Energy Programme offers financial incentives for
setting up biogas, biomass, and waste-to-energy plants, helping manage agricultural and urban waste while generating sustainable energy. These efforts
contribute to the circular economy and provide an alternative livelihood source for rural communities.

While wind energy no longer receives direct subsidies, it continues to benefit from indirect financial support like accelerated depreciation, waiver of
inter-state transmission charges, and the issuance of Renewable Energy Certificates (RECs). These measures are essential to maintain investor confidence
and keep project costs viable, especially in the competitive power sector.

To further promote domestic manufacturing and reduce dependence on imports, the government introduced the Production-Linked Incentive (PLI)
Scheme for solar photovoltaic (PV) modules. This program offers significant financial support to manufacturers of high-efficiency solar cells and
modules, fostering self-reliance under the “Make in India” initiative.

Beyond central policies, many state governments also offer their own renewable energy subsidies, particularly for rooftop solar systems, electric vehicle
charging infrastructure, and off-grid applications. States like Gujarat, Rajasthan, Tamil Nadu, and Maharashtra have introduced additional incentives to
promote adoption among residential and commercial consumers.

In conclusion, renewable energy subsidies in India play a pivotal role in driving the clean energy transition. By lowering capital costs, ensuring financial
viability, and encouraging innovation, these subsidies help integrate sustainable energy into the mainstream. As India continues to scale its renewable
energy ambitions, maintaining and adapting these subsidy frameworks will be essential to ensure inclusive, equitable, and climate-resilient energy growth.
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LITERETURE REVIEW

The promotion of renewable energy in India has been significantly influenced by government-led subsidy schemes and policy interventions. Several
researchers and policy analysts have examined the effectiveness, challenges, and outcomes of these subsidies across various renewable energy sectors,
such as solar, wind, bioenergy, and small hydro.

Bhattacharyya and Ohiare (2012) highlight that energy subsidies, especially in developing countries like India, play a critical role in ensuring energy
access, particularly in rural and underserved regions. Their study emphasizes that targeted renewable energy subsidies can address energy poverty while
promoting sustainable development. They also caution against blanket subsidies that may distort market dynamics and lead to inefficiencies.

Shukla, Dhar, and Mahapatra (2018) conducted an evaluation of India’s solar subsidy programs and found that direct capital subsidies for rooftop solar
systems have effectively lowered the financial barriers for residential consumers. Their study noted a sharp increase in installations following the
introduction of the rooftop solar program under MNRE. However, they also observed issues related to subsidy disbursement delays and lack of consumer

awareness.

Ghosh and Gangania (2012) from the Council on Energy, Environment and Water (CEEW) argue that subsidies alone are not sufficient to achieve long-
term energy transition goals. They advocate for a combination of financial support, regulatory frameworks, and market-based mechanisms such as
Renewable Energy Certificates (RECs) to complement subsidies. Their research also emphasizes the importance of reducing fossil fuel subsidies, which
often counteract the benefits of renewable energy incentives.

The International Renewable Energy Agency (IRENA, 2017) reported that India’s targeted subsidy programs—particularly under the PM-KUSUM
scheme—have demonstrated notable success in linking renewable energy promotion with rural development. The IRENA study highlights how the
solarization of agricultural pumps not only reduced the burden on grid electricity but also improved irrigation reliability and income levels for farmers.

Jairaj, Deshmukh, and Sharma (2016) from the World Resources Institute (WRI) examined the financial sustainability of India's renewable energy
subsidies. They found that while upfront capital subsidies have accelerated deployment, long-term viability depends on effective monitoring, transparent

disbursement mechanisms, and the integration of performance-based incentives.

In a more recent analysis, Siddiqui and Kaushik (2023) assessed the impact of the Production Linked Incentive (PLI) scheme for solar manufacturing.
Their study revealed that such supply-side subsidies are vital for building domestic manufacturing capacity and reducing import dependency, especially
in the wake of global supply chain disruptions.

Mukherjee (2020) reviewed state-level variations in subsidy implementation and highlighted that states like Gujarat and Rajasthan have been particularly
proactive in supplementing central schemes with their own subsidies, thereby leading to higher renewable energy adoption rates. The study calls for better
coordination between central and state agencies to streamline subsidy delivery.

Collectively, these studies underscore that while renewable energy subsidies in India have significantly accelerated the deployment of clean energy
technologies, challenges remain in terms of financing, awareness, and governance. Effective design and targeted delivery, along with complementary
policies, are essential to ensure the long-term success of these subsidies in achieving India’s climate and energy goals.

RESEARCH OBJECTIVES

The renewable energy sector in India has witnessed substantial growth over the past decade, driven largely by government intervention in the form of
subsidies, incentives, and policy reforms. However, with the increasing demand for clean energy and India's commitment to climate goals under
international agreements such as the Paris Accord, it is essential to assess how effective these subsidies have been in promoting the sector’s sustainable
development. This research seeks to address this critical need through the following objectives:

1. To Analyse the Types of Government Subsidies Available to Renewable Energy Firms in India

The first objective of this study is to identify and categorize the various types of subsidies provided by the Government of India to renewable energy
firms. These include capital subsidies, generation-based incentives (GBIs), tax benefits like accelerated depreciation, interest rate subvention, viability
gap funding, production-linked incentives (PLIs), and state-level top-up schemes. The research will also distinguish between supply-side and demand-
side subsidies and assess how these vary across different renewable energy segments such as solar, wind, biomass, and small hydro. Understanding the
nature, structure, and evolution of these subsidies provides a foundational context for evaluating their impacts.

2. To Evaluate the Financial Impact of Government Subsidies on the Financial Performance of Renewable Energy Companies

This objective focuses on assessing how government subsidies influence the financial health and profitability of renewable energy firms. Metrics such as
return on investment (ROI), internal rate of return (IRR), debt-equity ratio, and net income will be analyzed in the context of companies that receive
subsidies versus those that do not. The aim is to determine whether these subsidies significantly enhance financial performance and reduce financial risk,
thus attracting more private investment into the sector.
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3. To Examine How Government Subsidies Have Influenced the Growth and Scalability of Renewable Energy Projects in India

The third objective is to investigate the role of subsidies in enabling project scalability and sectoral growth. By reviewing project completion rates,
installed capacity growth, and geographical spread of renewable energy projects, this research will determine whether subsidies have facilitated faster
deployment and larger-scale implementation. Special attention will be given to rural and underserved regions, where subsidies are often critical in

overcoming high initial capital costs and infrastructure gaps.

4. To Understand the Challenges and Inefficiencies in the Current Subsidy Distribution Mechanism

Despite the positive impact of subsidies, numerous studies and industry reports have highlighted issues related to delayed disbursement, lack of
transparency, bureaucratic red tape, and uneven distribution across regions and technologies. This objective aims to identify these systemic inefficiencies
by gathering insights from stakeholders such as project developers, government officials, and financial institutions. Understanding these bottlenecks is
crucial for policy optimization.

5. To Provide Recommendations for Improving the Effectiveness of Government Subsidies in Promoting Sustainable Growth in the Renewable
Energy Sector

Based on the findings of the above objectives, the final aim is to propose actionable policy recommendations to improve the design, implementation, and
monitoring of renewable energy subsidies. The focus will be on ensuring that subsidies are not only financially sustainable but also socially inclusive,
technology-neutral, and aligned with India’s long-term climate goals. Recommendations will also explore the potential of transitioning from capital
subsidies to performance-based incentives and blended finance models.

SCOPE OF STUDY

This study covers a broad range of renewable energy sources, including solar, wind, biomass, small hydro, and waste-to-energy, while giving special
attention to flagship government schemes such as PM Surya Ghar Muft Bijli Yojana, PM-KUSUM, the Production Linked Incentive (PLI) Scheme, and
the National Bio-Energy Programme. These schemes represent the government’s strategic efforts to support clean energy generation, manufacturing, and
adoption across residential, agricultural, and industrial sectors.

The research includes a financial performance analysis of renewable energy companies, focusing on how subsidies impact their profitability, investment
patterns, and scalability. It explores how subsidies influence return on investment (ROI), debt servicing capacity, and project viability, particularly for
emerging and small-scale renewable energy firms.

Additionally, the study aims to examine the administrative and institutional framework for subsidy distribution. This includes evaluating the efficiency
of the disbursement process, identifying delays or inconsistencies, and understanding the role of implementing agencies such as the Ministry of New and
Renewable Energy (MNRE), state nodal agencies, and electricity distribution companies (DISCOMs). It also investigates challenges related to
transparency, accessibility, and awareness among intended beneficiaries.

Geographically, the study focuses on India at the national level, while also considering state-wise differences in subsidy design, implementation, and
outcomes. States like Gujarat, Rajasthan, Tamil Nadu, and Maharashtra may be used as case studies due to their significant contributions to renewable
energy capacity and proactive subsidy programs.

The study is primarily policy- and industry-focused, making it relevant for government agencies, renewable energy developers, investors, researchers,
and policy think tanks. The research will include both qualitative and quantitative analyses, using government reports, academic literature, company
financial data, and stakeholder interviews as primary sources.

The scope of this study is limited to subsidy mechanisms and does not extensively cover non-subsidy policy tools such as carbon pricing, feed-in tariffs,
or power purchase agreements (PPAs), except where they directly intersect with government financial incentives. Also, while the study considers recent
historical data and trends, its primary focus remains on policies and impacts from 2014 onwards, aligning with the scale-up of renewable energy initiatives

under recent government mandates.

MAJOR CHALLENGES

The Indian government has introduced several subsidy programs to promote the development of renewable energy across the country. These include
capital subsidies, viability gap funding, generation-based incentives, and schemes such as PM-KUSUM and the Production-Linked Incentive (PLI)
scheme. While these initiatives have contributed significantly to renewable energy growth, a number of challenges and inefficiencies persist across
different stages of subsidy planning, implementation, and impact. These challenges are discussed below in line with the key research objectives.

1. Complexity and Fragmentation in Subsidy Types

One of the primary challenges lies in the complex and fragmented structure of available subsidies. Renewable energy firms in India face difficulties
navigating multiple schemes operated by various central and state-level agencies. The lack of standardization across subsidies for solar, wind, biomass,
and hybrid projects adds further complexity. As a result, many firms, especially small and medium enterprises, struggle to identify the most suitable
subsidy for their project or may not be aware of all the benefits available. This can result in underutilization of subsidy provisions.
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2. Limited Financial Transparency and Inconsistent Impacts on Company Performance

While subsidies are intended to improve the financial performance of renewable energy companies, their impact is often inconsistent and poorly
documented. Delays in disbursement, unclear eligibility criteria, and bureaucratic red tape significantly reduce the effectiveness of these financial
incentives. Companies frequently report delays in receiving capital subsidies, which impacts their cash flows, increases working capital needs, and raises
the cost of financing. Moreover, a lack of transparency in how financial benefits are calculated and distributed creates uncertainty among investors and
developers.

3. Barriers to Scaling and Project Expansion

Although subsidies have enabled initial adoption of renewable technologies, they have not always been successful in supporting large-scale expansion of
projects. Many subsidies, such as rooftop solar incentives, are designed for small-scale installations and offer limited support for grid-scale development.
Additionally, regulatory bottlenecks, land acquisition issues, and power evacuation infrastructure shortages hinder the scalability of subsidized projects.
The mismatch between subsidy coverage and the long-term needs of large developers remains a significant barrier to growth.

4. Inefficiencies in Distribution and Monitoring Mechanisms

The distribution of subsidies is often plagued by inefficiencies, including bureaucratic delays, lack of digital tracking, and poor coordination between
central and state agencies. Some developers report waiting months or even years for reimbursement, which discourages participation. Moreover,
monitoring and evaluation mechanisms are either outdated or insufficient to track the actual impact of the subsidies. This leads to issues such as misuse
of funds, lack of accountability, and uneven regional implementation.

5. Need for Policy Alignment and Strategic Improvements

A critical challenge is the lack of cohesive long-term planning to align subsidies with broader sustainability goals. Many subsidies are short-term and
reactive rather than proactive and performance-linked. There is insufficient focus on encouraging innovation, energy storage, and hybrid systems that
represent the future of renewable energy. Without strategic reform, subsidies risk becoming fiscally unsustainable and may fail to attract private sector
participation at scale.

METHODOLOGY

SWOT Analysis: Impact of Government Subsidies on Financial Performance of Renewable Energy Industries in India

India’s renewable energy sector has grown substantially over the last decade, largely due to supportive government policies and subsidies. These financial
incentives are designed to make renewable energy more affordable and competitive while attracting private investment. However, the system is not
without challenges. A comprehensive SWOT analysis helps understand the strengths, weaknesses, opportunities, and threats of government subsidies as
they relate to the financial performance and growth of renewable energy industries.

Strengths

1. Capital Cost Reduction: One of the most significant advantages of subsidies is their role in reducing the upfront capital cost of renewable
energy installations. This is especially evident in rooftop solar and solar pump installations under schemes like PM Surya Ghar Muft Bijli
Yojana and PM-KUSUM, improving financial feasibility and return on investment.

2. Improved Financial Viability: Subsidies and incentives such as Generation-Based Incentives (GBIs) and Accelerated Depreciation increase
the internal rate of return (IRR) and reduce payback periods for projects, making them more attractive to investors and lenders.

3. Boost to Domestic Manufacturing: The Production Linked Incentive (PLI) Scheme for solar module manufacturing enhances the financial
performance of domestic firms by providing performance-based cash incentives, thereby supporting the “Make in India” initiative.

4.  Support for Rural Energy Access: Targeted subsidies in rural areas improve electrification and open up new markets for renewable companies,
thereby expanding business potential while fulfilling social objectives.

Weaknesses

1. Delayed Disbursement of Subsidies: A major weakness is the inefficiency and delay in subsidy disbursement, which affects cash flows and
increases the working capital burden on companies. Many small developers struggle with delayed reimbursements, creating financial
instability.

2. Lack of Uniformity Across States: The subsidy framework is fragmented, with state-specific variations in policy, incentive rates, and
implementation practices. This lack of uniformity leads to regulatory uncertainty, making it harder for companies to develop pan-India
strategies.

3. Short-Term Focus: Many subsidies are structured as short-term capital support rather than long-term performance-linked mechanisms. This
restricts innovation and discourages investment in R&D, hybrid systems, and storage technologies that require sustained financial backing.

4. Limited Scope for Large-Scale Projects: Most subsidies are designed for small to medium-scale projects. Grid-connected utility-scale
renewable energy projects often rely more on Power Purchase Agreements (PPAs) and less on subsidies, limiting the financial boost for large
developers.

Opportunities
1. Digitalization and Direct Benefit Transfer (DBT): The introduction of technology-driven platforms and DBT models can enhance transparency,
reduce delays, and make subsidy delivery more efficient and accessible, improving trust in government mechanisms.
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2. Expansion to New Sectors: With the rise of green hydrogen, offshore wind, and energy storage, there are new opportunities for subsidies to
support emerging renewable sectors. This can diversify company portfolios and improve long-term financial health.

3. Private-Public Partnerships (PPP): Collaborations between government and private companies through PPP models, backed by subsidies, can
scale infrastructure development and reduce risk exposure for private investors.

4.  Carbon Credits and Global Financing: Properly structured subsidy schemes can be aligned with international climate finance mechanisms and
carbon trading platforms, offering renewable firms access to global funding in addition to domestic incentives.

Threats

1. Fiscal Sustainability: As renewable energy adoption grows, the rising subsidy burden on the government can become financially unsustainable.
Any reduction or rollback of subsidies may directly impact the financial performance of dependent companies.

2. Policy Uncertainty and Political Shifts: Frequent changes in policy direction, subsidy rates, or budget allocations can create investment
uncertainty, deterring long-term commitments by developers and financiers.

3. Overdependence on Subsidies: Excessive reliance on subsidies can prevent companies from becoming competitive and self-sustaining. This
creates a risk if subsidies are withdrawn or restructured.

4.  Inefficient Monitoring and Fraud: Inadequate monitoring mechanisms may lead to misuse or misallocation of subsidies, undermining trust
and diverting funds away from genuinely impactful projects.

DATA FOR SUPPORTING THESIS

Administrative approval for implementation of Biogas Programme under the
Umbrella scheme of National Bio Energy Programme for FY 2021-22 to 2025-
26- (Phase-I) regarding.

Sub-schemes Budget outlay of Phase-I (Rs in crore)
Waste to Energy Programme 600
Biomass Programme 158
Biogas Programme 100
TOTAL 858

NEW AND RENEWABLE ENERGY

Over the past decade, India has made significant strides in diversifying its energy mix, gradually reducing its dependence on conventional fossil fuels,
and setting an enhanced target at the COP26 of 500 GW of non-fossil fuel-based energy by 2030. India’s installed non-fossil fuel capacity has increased
396% in the last 8.5 years and stands at more than 205.52 GW (including large hydro and nuclear), about 42% of the country’s total capacity (as of
November 2024). Solar power has witnessed a 30-fold surge in adoption, with installed capacity increasing from a mere 2.5 GW in 2014 to about 94.16
GW as of November 2024. The government's commitment to creating a sustainable world and scaling up solar capacity through initiatives like the
International Solar Alliance reflects the country's potential to harness solar power in collaboration with more than 120 signatory countries.

In addition, 100% FDI has been allowed under the automatic route for renewable energy generation and distribution projects subject to provisions of the
Electricity Act 2003. India, at the 26th session of the United Nations Framework Convention on Climate Change (COP 26) in November 2021, announced
its target to achieve net zero by 2070, and hence the renewable energy sector poses a vast range of potential beyond creating a cleaner future. Furthermore,
with more than 2 times the leap in wind energy capacity to 47.95 GW today since 2014, India also looks forward to expanding the capacity to 99.9 GW
by 2029-30 in major wind energy-producing states like Andhra Pradesh, Gujarat, Karnataka, Maharashtra, Rajasthan, Kerala, etc. The government of
India has launched several initiatives, such as the development of solar parks, under which 50 solar parks across 12 states have been sanctioned with
capacities of 500 MW or more. Sustainable Alternative Towards Affordable Transportation (SATAT) has been launched as an initiative to set up a
Compressed Bio-Gas (CBG) production plant and make CBG available in the market for use in automotive fuels. The 100 Smart City project also includes
a mandatory provision of roof-top solar for new construction and a 10% renewable energy provision for end-customers. The shift towards renewable
energy, hence, involves a focal point towards the renewable energy segment, which has the potential to create more job opportunities and lead the world
to inclusive growth.

The Government has taken following measures to incentivise investment by private sector in the field of renewable energy including solar energy in the
country:

Permitting Foreign Direct Investment (FDI) up to 100 percent under the automatic route,

Waiver of Inter State Transmission System (ISTS) charges for inter-state sale of solar and wind power for projects to be commissioned by 30th June 2025,
Declaration of trajectory for Renewable Purchase Obligation (RPO) up to the year 2029-30,

Setting up of Ultra Mega Renewable Energy Parks to provide land and transmission to RE developers for installation of RE projects at large scale,
Schemes such as Pradhan Mantri Kisan Urja Suraksha evam Utthaan Mahabhiyan (PM-KUSUM), Solar Rooftop Phase II, 12000 MW CPSU Scheme
Phase 11, etc,

Laying of new transmission lines and creating new sub-station capacity under the Green Energy Corridor Scheme for evacuation of renewable power,
Notification of standards for deployment of solar photovoltaic system/devices,
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Setting up of Project Development Cell for attracting and facilitating investments,

Standard Bidding Guidelines for tariff based competitive bidding process for procurement of Power from Grid Connected Solar PV and Wind Projects.
Government has issued orders that power shall be dispatched against Letter of Credit (LC) or advance payment to ensure timely payment by distribution
licensees to RE generators.

Notification of Promoting Renewable Energy through Green Energy Open Access Rules 2022.

Notification of “The electricity (Late Payment Surcharge and related matters) Rules (LPS rules).

Launch of Green Term Ahead Market (GTAM) to facilitate sale of Renewable Energy Power through exchanges.

National Green Hydrogen Mission approved with an aim to make India a Global Hub for production, utilization and export of Green Hydrogen and its
derivatives.

With a normative cost of Rs. 4 Crore per MW for solar installation, it is estimated that an investment of around Rs. 2, 53,210 Crore has been made on
installation of 63302.47 MW capacity solar projects in the country.

Since the tariff of electricity generated from solar energy has come down to as low as Rs. 1.99 per kWh, much lower than new thermal or hydro based
power generation systems, solar power projects are commercially viable.

Limitations of the Study

This study aims to assess the types, impacts, and effectiveness of government subsidies on the financial performance and scalability of renewable energy
companies in India. While the objectives are comprehensive and the methodology is designed to be analytical and policy-relevant, the research faces
several inherent limitations. These limitations, though not undermining the overall value of the study, may affect the scope, depth, and generalizability of
the findings.

1. Limited Access to Real-Time and Disaggregated Data

One of the most significant limitations of this study is the lack of access to real-time, company-specific, and scheme-specific financial data. Many
renewable energy firms, especially those that are privately held, do not disclose detailed financial information about their subsidy receipts or internal cost
structures. Additionally, data from government agencies on subsidy allocations and disbursements is often not disaggregated by region, sector, or project
type, making it difficult to draw precise conclusions about subsidy impacts.

Moreover, while some central ministries publish data periodically, state-level data on renewable energy incentives is often inconsistent, outdated, or
unavailable in the public domain. This restricts the ability to conduct a truly pan-India or micro-level financial impact analysis.

2. Time Frame Constraints

Renewable energy subsidy schemes in India have evolved rapidly over the past decade. Many schemes are relatively recent (e.g., PLI Scheme, PM Surya
Ghar Yojana), and therefore, their long-term impact is not yet observable. As a result, the analysis is constrained to short- to medium-term outcomes and
may not fully reflect the future scalability or sustainability implications of these subsidy programs.

Likewise, for older schemes, changes in policy design over time (such as shifting from capital subsidies to performance-based incentives) can complicate
longitudinal comparisons and trend analysis.

3. Variability Across States and Technologies

India’s federal structure means that states have different energy policies, incentive structures, and implementation mechanisms. This regional diversity
creates challenges in forming a unified picture of subsidy effectiveness. For example, Gujarat and Rajasthan may show successful outcomes due to
proactive policies and better infrastructure, while other states may lag due to administrative inefficiencies or lack of awareness.

Similarly, subsidies for solar energy are more prevalent and better documented than those for wind, biomass, or small hydro. As a result, the study may
unintentionally focus more on solar energy while underrepresenting other renewable segments, thereby limiting sectoral balance.

4. Subjectivity in Qualitative Assessments

To examine challenges, inefficiencies, and growth influences, the study relies in part on interviews, stakeholder surveys, and secondary literature reviews,
which involve qualitative judgment. These qualitative insights are essential but may carry inherent biases based on the perceptions, roles, and interests of
the respondents. For instance, project developers may overstate bureaucratic issues, while government officials may downplay inefficiencies.

While every effort is made to ensure triangulation and objectivity, complete elimination of subjectivity in qualitative assessments is not always feasible.

5. Policy and Market Uncertainty
Another limitation is the volatile policy environment and market dynamics that influence the renewable energy sector. Sudden changes in tariff structures,
global supply chain disruptions (such as for solar PV modules), or shifts in international climate financing can significantly alter the role and relevance
of subsidies. Since such changes are outside the scope of predictive analysis in this study, the findings may become partially outdated in a short time,
especially in a fast-moving sector.

6. Generalization of Findings

Due to the limitations in data availability, geographic and technological coverage, and variability in implementation, findings from specific case studies
or regions may not be universally applicable across India. For instance, the success of rooftop solar in urban Maharashtra cannot be directly compared to
the adoption of biomass in rural Assam.
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As such, while the study provides valuable insights and policy recommendations, they should be contextualized based on specific regions, technologies,
and project scales.

FINDING AND CONCLUSION
Key Findings

1. Diverse Types of Subsidies Are Available but Fragmented

The Indian government offers a wide range of subsidies to promote renewable energy, including capital subsidies, generation-based incentives (GBIs),
interest subvention, accelerated depreciation benefits, and more recently, Production Linked Incentive (PLI) schemes. These subsidies span across various
renewable energy segments, particularly solar and wind power. However, there is a lack of coordination between central and state governments, leading

to policy fragmentation and overlap. In some cases, developers find it difficult to navigate the complex subsidy landscape.

2. Financial Impact Is Significant but Uneven

Government subsidies have had a positive financial impact on many renewable energy firms, particularly small and medium-sized enterprises (SMEs)
that rely on upfront capital cost reductions to launch projects. Subsidies reduce the cost of installation, improve cash flows, and make projects bankable.
However, delays in subsidy disbursement, especially under state-run schemes, often disrupt project timelines and weaken their financial stability. Larger
developers and grid-scale projects tend to benefit less directly from subsidies and more from long-term power purchase agreements (PPAs).

3. Subsidies Facilitate Growth and Scalability but with Limitations

The availability of subsidies has certainly contributed to the scaling up of renewable energy capacity in India, especially in solar and wind sectors.
Initiatives like PM-KUSUM have enabled rural penetration, while rooftop solar subsidies have encouraged household and commercial adoption. Yet, the
study found that many of these schemes are short-term in design and fail to support the long-term scalability of projects. Furthermore, there is a limited
emphasis on emerging sectors like offshore wind, battery storage, or green hydrogen, where subsidies are either absent or in nascent stages.

5. Structural and Administrative Challenges Persist

The study identified several structural inefficiencies in the subsidy distribution mechanism. These include bureaucratic red tape, poor digital infrastructure,
insufficient awareness among beneficiaries, and lack of monitoring and accountability. Developers frequently reported delays in processing and disbursal,
often waiting for months after project commissioning. This undermines the trust in the subsidy system and discourages smaller firms from participating.
Moreover, regional disparities were observed, with some states performing better in implementing subsidy schemes due to stronger institutional support.

6.  Recommendations Point Toward Long-Term Reform

The study recommends that for subsidies to be more effective, they must be performance-based, digitally monitored, and targeted toward innovation and
emerging technologies. A centralized national portal for subsidy applications and disbursement could significantly reduce delays and improve
transparency. Additionally, subsidies should increasingly reward output and efficiency, rather than just capital expenditure, encouraging better
performance and sustainability.

Conclusion

Government subsidies have played a crucial role in the growth and financial stability of renewable energy industries in India. They have made renewable
projects more financially viable, improved access to clean energy, and enabled a more diversified energy mix. However, their potential is often hampered
by delayed implementation, regional inconsistencies, and limited focus on long-term growth.

While solar and wind sectors have benefited the most, other segments such as biomass, small hydro, and energy storage remain under-supported.
Moreover, overdependence on subsidies can hinder innovation and competitiveness in the long run.

The way forward lies in streamlining subsidy mechanisms, increasing transparency and accountability, and aligning financial incentives with India’s
broader goals of sustainability, energy security, and carbon neutrality. With strategic reform and better coordination between policy and execution,
subsidies can become a powerful instrument in achieving India’s ambitious target of 500 GW of renewable capacity by 2030 and securing a cleaner,
greener future.
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