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Abstract

Rajasthan, endowed with the highest solar energy potential among Indian states, has emerged as a
major contributor to India’s solar power expansion over the last decade. Favourable geographical
conditions such as vast arid land, high solar insolation, and the availability of large contiguous sites,
combined with declining technology costs and supportive policy frameworks have enabled rapid solar
energy development in the state. This paper presents a decadal analysis of the status and growth of
solar energy in Rajasthan during the period 2014-2024, using installed capacity data, growth trends,
and an evaluation of national and state-level policy initiatives.

The study highlights Rajasthan’s increasing share in national solar capacity, the growing dominance of
solar power within the state’s renewable energy mix, and the key geographical, infrastructural, and
institutional factors driving this growth. It also examines the role of major initiatives such as the
Jawaharlal Nehru National Solar Mission and state renewable energy policies in attracting large-scale
investment and accelerating project implementation. The findings confirm that solar energy has
become the backbone of Rajasthan’s renewable energy sector and a critical contributor to India’s clean
energy transition, strengthening energy security while supporting long-term sustainability and climate
goals.

Keywords: Solar energy, Rajasthan, renewable energy growth, installed capacity, decadal analysis
(2014-2024), energy transition, solar potential, policy initiatives, clean energy, sustainable
development

1. Introduction

Solar energy represents the radiant energy emitted by the Sun, which can be directly
converted into electrical energy or heat through various technological means. Solar
photovoltaic (PV) technology specifically deals with the conversion of incident sunlight
energy into electrical energy through semiconductor devices known as solar cells (Shaikh et
al., 2025) B9,

Solar energy can be classified into two primary categories: solar thermal energy, which
captures heat directly from the Sun for heating purposes, and solar photovoltaic energy,
which converts sunlight directly into electricity (Steinfeld, 2011) B3, Photovoltaic systems
can be further differentiated into different generations of technology, ranging from first-
generation crystalline silicon cells to advanced third-generation technologies including
perovskite and organic solar cells (De et al., 2023) 1?21, The development of renewable energy
sources, including solar technology, has been driven by increasing energy demands and the
necessity to find alternatives to declining fossil fuel reserves (Hepbasli & Zgener, 2004) %%,
Throughout the latter half of the twentieth century, various renewable energy technologies
underwent systematic investigation, with solar energy emerging as one of the most
promising options due to its abundance and accessibility (Turduev et al., 2025) 321,

The global energy landscape has undergone significant transformation in recent years, with
renewable energy sources, particularly solar energy, playing an increasingly prominent role.
As of recent reports, solar energy represents the largest contributor to global renewable
energy capacity, accounting for 36.67% of the world's total installed renewable energy
capacity (Saeed & Siraj, 2024) 1. The paradigm for global energy systems has
fundamentally shifted from non-renewable sources to renewable energy sources (RES) over
the past several years, driven by the necessity to reduce carbon emissions and achieve
environmental sustainability (Shaikh et al., 2025) 291, The acceleration in solar energy
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adoption has been facilitated by technological innovations,
declining costs, improved grid integration mechanisms, and
supportive policy frameworks implemented by various
governments worldwide (Fell et al., 2015) 41,

India occupies a unique and increasingly significant position
in the global renewable energy transition, being the second-
most populous nation with a rapidly growing energy
demand. The Indian government has established ambitious
renewable energy targets as part of its commitment to
achieving sustainable development and mitigating climate
change impacts (Elavarasan et al., 2020) %I, The Ministry
of New and Renewable Energy (MNRE) in conjunction
with NITlI Aayog has set comprehensive targets for
renewable energy expansion, with a strategic focus on solar
energy as a key component of the nation's energy security
strategy (Kumar & Majid, 2020) [38],

The Indian solar energy sector has experienced remarkable
growth in recent years, with installed capacity increasing
substantially over the past decade (Saeed & Siraj, 2024) [?°,
Solar energy is anticipated to establish itself as a key energy
source in all development scenarios for India, given the
country's underlying emission limits and technical
parameters (Lawrenz et al., 2018) %1, The development of
policies facilitating solar energy adoption has been crucial
in transforming the sector, and these initiatives have
contributed to India's emergence as one of the world's
leading nations in renewable energy capacity expansion
(Kumar & Majid, 2020) %81,

Rajasthan, the largest state of India by area, is blessed with
exceptional solar resources that position it as a premier
location for solar energy development and utilization. The
state experiences high solar insolation levels compared to
other Indian states, making it an ideal destination for solar
energy projects (Jain et al., 2011) [ Rajasthan's
geographical characteristics, with extensive arid and semi-
arid regions receiving abundant and consistent solar
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radiation throughout the year, provide an exceptional
foundation for large-scale solar energy deployment. The
development of solar energy in Rajasthan has accelerated
notably in recent years, coinciding with increased national
emphasis on renewable energy expansion and declining
costs of solar technology (Shaikh et al., 2025) %, The state
government has implemented strategic policies and
development schemes designed to promote solar energy
adoption in various sectors, ranging from utility-scale solar
parks to distributed generation systems

This paper presents a decadal analysis (2014-2024) of solar
energy development in Rajasthan, focusing on installed
capacity trends, growth patterns, the role of solar parks, and
the key geographical, infrastructural, and policy factors
driving this rapid expansion.

2. Data Sources and Methodology

The present study is based on secondary data collected from
authentic and official sources. Data related to installed
capacity, year-wise growth of solar energy, and renewable
energy composition was obtained from the Ministry of New
and Renewable Energy (MNRE) Renewable Energy
Statistics 2023-24, Energy Statistics India, state-level
energy reports of Rajasthan, Renewable Energy Rising
Rajasthan 2024. Additional information regarding solar
parks, policy initiatives, and infrastructure development was
sourced from government publications, policy documents,
and reliable institutional reports.

The study adopts a descriptive and analytical research
approach to examine the status and growth of solar energy
in Rajasthan over a ten-year period from 2014 to 2024.
Year-wise installed solar capacity data were analysed to
identify growth trends, percentage changes, and structural
shifts in the state’s renewable energy mix. Graphical and
tabular methods were used to present and interpret the data
effectively.

Integrated
Approach

—s 2014-2024

Secondary Data Sources:
- Renewable Energy Statistics
- State-level energy reports
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Fig 1: Research Methodology Flowchart
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3. Energy Status in India
3.1 Share of Renewable Energy

AS March 2014 (GW) As March 2024 (GW)

Source: Renewable Energy Statistics 2023-24 (MNRE)
Fig 2: Share of Renewable and Non- Renewable Energy in India (March 2014 and March 2024)

India has experienced a profound transformation in its accelerating transition toward a cleaner and more
energy sector composition during the decade from 2014 to sustainable energy system. Concurrently, non-renewable
2024. The share of renewable energy in the national sources experienced a proportional decline from 71 percent
installed capacity increased dramatically from 29 percent to 57 percent of total installed capacity, although they
(81.22 GW) in March 2014 to 43 percent (190.57 GW) by remain a significant component of the national power
March 2024 M. This remarkable expansion reflects an infrastructure.

approximate 135 percent growth rate in renewable energy
capacity over the ten-year period, demonstrating India's 3.2 Composition of Renewable Energy Source

India: Renewable Energy Composition India: Renewable Energy Composition
March 2015 March 2024
Si;(l):z Small Hydro

Small Hyd:
1:)“0/: A % Bio Power
8%

Bio Power
21%

Wind

32%

Solar
57%

Source: Renewable Energy Statistics 2023-24 (MNRE)
Fig 3: Composition of Renewable Energy Capacity in India (March 2015 and March 2024)

Within India's renewable energy portfolio, a fundamental in solar photovoltaic systems. According to the National
compositional shift has occurred, driven largely by solar Institute of Solar Energy, India's total solar potential is
power expansion. In March 2015, wind energy dominated estimated at 748 GW, indicating substantial opportunities
the renewable sector with 59 percent (23.44 GW) of for continued expansion

renewable capacity, while solar energy contributed only 10 This transformation reflects strong policy support, declining

percent (3.99 GW). However, by March 2024, this solar technology costs, and India’s commitment to
relationship reversed dramatically, with solar energy achieving 500 GW of non-fossil fuel capacity by 2030.

expanding to 57 percent (81.81 GW) of renewable capacity, According to the National Institute of Solar Energy, India’s
while wind power declined to 32 percent (45.89 GW) [, total solar potential is estimated at 748GW, indicating
This transformation underscores the success of policy substantial scope for future expansion [,

initiatives, technological advancement, and cost reductions
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4. Energy Status in Rajasthan
4.1 Share of Renewable Energy
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March 2014

(7

March 2024

Source: renewable energy statistics 2023-24 (MNRE), economic review 2014-15 GOR

Fig 4: Share of Renewable and Non- Renewable Energy in Rajasthan (March 2015 and March 2024)

Rajasthan has undergone a significantly more pronounced
energy sector transformation than the national average,
establishing itself as a cornerstone of India's renewable
energy revolution. In March 2014, renewable energy
represented only 25 percent (4,046 MW) of Rajasthan's total
installed capacity, with non-renewable sources dominating
at 75 percent Bl Over the subsequent decade, renewable
energy experienced exceptional growth, reaching 68 percent

(27,104 MW) by March 2024, while non-renewable energy
declined to 32 percent. This 43-percentage-point increase in
renewable energy share represents a  dramatic
transformation that surpasses India's national average
transition, highlighting Rajasthan's strategic role in the
country's energy transition.

4.2 Composition of Renewable Energy Sources

MAR 2015

SOLAR POWER
SMALL22%(1000.23M

HYDRO...
A

MAR 2024

POWER

SOLAR POWER
80% (21347.58MW)

Source: Renewable Energy Statistics 2023-24 (MNRE)

Fig 5: Composition of Renewable Energy Capacity in Rajasthan (March 2015 and March 2024)

The compositional evolution of Rajasthan's renewable
energy sector reveals an even more striking pattern than
national trends. Between March 2015 and March 2024, solar
energy's contribution to the state's renewable capacity
surged from 22 percent (1,000 MW) to 80 percent (21,348
MW), while wind power declined from 74 percent to 19
percent. This pronounced shift toward solar dominance
identifies solar energy as the primary driver of renewable
capacity growth in Rajasthan.

According to Energy Statistics India (2025), Rajasthan
possesses the highest estimated renewable energy potential
in India at 428,322 MW, representing nearly 20% of the
national total . The state ranks second in installed
renewable energy capacity and holds a leading position in
solar power generation.

5. Growth Pattern of Solar Energy in Rajasthan
Solar energy growth in Rajasthan over the last decade has

been both rapid and sustained. In 2014-15, installed solar
capacity stood at approximately 1,000 MW, indicating the
initial stage of solar development. Over the next few years,
capacity addition remained steady, supported by early
policy initiatives and growing investor interest.

By 2018-19, installed solar capacity increased to 3,364 MW,
reflecting gradual expansion. A significant acceleration
occurred after 2019-20, when capacity rose from 5,275 MW
to 12,565 MW by 2021-22. This period marked the
commissioning of several large solar parks and the
strengthening of grid infrastructure.

By 2023-24, installed solar capacity reached 21,347.58 MW
and further increased to 26,325.19 MW in 2024-25, firmly
establishing Rajasthan as India’s leading solar power state.
This exponential growth reflects declining solar module
costs, improved financing mechanisms, and strong policy
support.
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Fig 6: Solar Energy Installed Capacity in Rajasthan (2014-24)

The year-wise growth pattern of solar energy in Rajasthan
shows considerable variation, reflecting changes in the
policy environment and project execution timelines. During
the early years (2014-15 to 2016-17), annual growth rates
ranged between 30 and 40%, indicating steady capacity
addition.

A temporary slowdown was observed in 2017-18, followed
by renewed acceleration in 2018-19 and 2019-20, when
growth rates exceeded 50%. In 2020-21, growth declined

sharply to around 12%, primarily due to project delays and
disruptions.

However, 2021-22 witnessed an exceptional surge, with
solar capacity growing by over 112%, marking one of the
fastest expansion phases in the state’s solar sector. Although
growth moderated in subsequent years, the overall trend
confirms sustained and long-term solar energy development
in Rajasthan.
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Fig 7: Year Wise Growth Rate of Solar Energy in Rajasthan (2014-24)
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Large-scale solar parks have played a crucial role in
Rajasthan’s solar energy expansion. As of December 2023,
a total of 51 solar parks with a combined capacity of 37,740
MW had been sanctioned across India 1.

Rajasthan accounts for a significant share of this
development, with 9 solar parks sanctioned with a total
capacity of 8,276 MW, of which 3,065 MW has already
been commissioned . The Badla Solar Park (2,245 MW),
spread over 5,700 hectares, is among the largest solar parks
in the world and symbolizes Rajasthan’s leadership in
utility-scale solar power.

At the Rising Rajasthan Summit 2025, Rajasthan was
highlighted as the leading solar power state in India, with
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installed capacity exceeding 22,860 MW, further reinforcing
its dominant position 1,

6. Factors Driving Solar Energy Development in
Rajasthan

6.1 Solar Potential and Climate: Rajasthan has the highest
assessed solar energy potential in India at 142,310 MW,
accounting for nearly 19 % of the national potential ™. The
state receives high solar radiation ranging from 6 to 7
kWh/mz2/day and enjoys around 325 sunny days per year.
Districts such as Jodhpur (5.89 kWh/m?), Barmer (5.88
kWh/m2), and Jalore (5.81 kWh/m?2) record some of the
highest solar irradiation levels in the country.

BUNDI

KOTA

Avg Annual Insolation [2009-2022]

Fig 8: Average Annual Insolation

6.2 Availability of Land Resources

Rajasthan possesses vast tracts of barren and wasteland,
particularly in the Thar Desert region. According to the
Wasteland Atlas of India, the state has approximately
93,687 km? of wasteland, one of the highest in India.
Districts such as Jaisalmer (26,244 km?) and Bikaner
(10,667 km?) account for a major share of this land, making
them ideal locations for large-scale solar parks [,

6.3 Strategic Location and Infrastructure

Rajasthan’s strategic location provides access to nearly 40
% of India’s market and serves as a critical transport
corridor between northern India and western ports. The state
has the third-largest national highway network and the fifth-
largest rail network in India. Over 58 % of Rajasthan falls
within the Delhi-Mumbai Industrial Corridor, enhancing its
industrial and logistical importance.

6.4 Raw Material Availability
Rajasthan supports the solar energy value chain through its
mineral resources. The state is a leading producer of silver,

a key component in photovoltaic cells. It also produces
industrial minerals such as feldspar and ball clay, which are
essential for manufacturing tempered glass used in solar
panels [l This mineral base strengthens Rajasthan’s
position in supporting solar manufacturing activities.

6.5 Industrial and Human Infrastructure

Rajasthan has developed strong industrial infrastructure,
including over 415 industrial parks and renewable energy
clusters in Jaisalmer, Barmer, Bikaner, and Phalodi-
Pokhran 1. The state also benefits from a strong academic
base, with premier institutions such as IIT Jodhpur, MNIT
Jaipur, BITS Pilani, and other technical institutions
supporting research and skilled manpower development for
the renewable energy sector.

6.6 Government Policies and Institutional Support

The accelerated development of solar energy in Rajasthan
reflects comprehensive policy frameworks implemented at
both national and state levels, creating a supportive
regulatory environment for large-scale investment and
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project implementation. The Rajasthan Solar Energy Policy
2019 established an ambitious target to add 30,000 MW of
solar capacity and provided substantial incentives including
government land allotment, banking facilities, and
exemptions from electricity duty. This policy framework
significantly reduced financial and regulatory barriers to
solar energy development, attracting substantial private
sector investment and facilitating rapid project execution.

The Integrated Clean Energy Policy 2024 further
strengthened  this  framework by establishing a
comprehensive target of 125 GW of renewable energy
capacity by 2030, representing a significant escalation from
previous targets ¥, Complementing these policy initiatives,
the Rajasthan Investment Promotion Scheme 2024 provides
financial incentives and infrastructure support specifically
designed to attract and facilitate renewable energy projects.
These multilayered policy frameworks address key

https://www.geojournal.net

investment barriers including capital costs, grid connection
procedures, and land acquisition challenges, thereby
accelerating project implementation timelines.
National-level initiatives have played equally crucial roles
in Rajasthan's solar energy acceleration. The Jawaharlal
Nehru National Solar Mission established a strategic
framework for solar energy deployment across India and
specifically catalyzed large-scale solar development in
western Rajasthan. This mission, combined with declining
solar module costs and improved financing mechanisms,
created a convergence of favourable factors that enabled
exponential growth in installed solar capacity. The
supportive regulatory environment and policy stability have
attracted major multinational solar manufacturers and
independent power producers to establish operations in
Rajasthan, further accelerating sectoral development.

Jawaharlal Nehru
National Solar Mission
Launched

Key Policy Initiatives and Milestones in Rajasthan's Solar Energy Development

Rajasthan Solar
Energy Policy
Target: 30,000 MW

Rising Rajasthan
Summit
Market Leadership

Rising Solar
Capacity Growth
Period Begins

2008 2010 2012 2014 2016

TL

Integrated Clean
Energy Policy
Target: 125 GW by 2030

2018 2020 2022 2024 2026

Fig 9: Policy Initiatives Timeline (2010-2025)

7. Challenges and Barriers to Sustainable Growth

7.1 Grid Integration and Intermittency Management
The rapid expansion of solar energy capacity in Rajasthan
has created significant challenges for grid integration and
stability management. The intermittent nature of solar
energy generation, characterized by variability due to cloud
cover, weather patterns, and daily cycles, creates operational
challenges for grid operators. The intermittency of solar
generation creates significant technical challenges for
maintaining grid stability and reliability (Nkinyam et al.,
2025) I3, Solar power generation varies throughout the day
and is influenced by atmospheric conditions, requiring
sophisticated forecasting systems and grid management
strategies. The variability of renewable energy stands as a
significant barrier to broader adoption, especially at elevated
grid penetration levels, introducing challenges related to
reserve costs, dispatchable generation, and overall grid
reliability (B et al., 2024).

Grid stability issues include voltage fluctuations, frequency
instability, and reduced system inertia resulting from the
displacement of synchronous generators by inverter-based
renewable energy systems. These technical challenges
require sophisticated control systems, advanced forecasting
techniques, and flexible reserve capacity. Rajasthan's grid
infrastructure has required substantial upgrades to

accommodate the rapid growth of solar generation, with
ongoing investments needed to ensure continued
stability (Shafiullah et al).

Advanced smart grid technologies and real-time monitoring
solutions are crucial for optimizing solar integration, but
their implementation requires substantial infrastructure
upgrades (Avwioroko et al). The existing grid infrastructure
in many parts of Rajasthan was designed for centralized
fossil fuel-based generation and needs modernization to
accommodate distributed solar generation.

7.2 Energy Storage and Grid Flexibility

The lack of adequate energy storage capacity remains one of
the most significant challenges for integrating large volumes
of variable renewable energy into Rajasthan's grid. Energy
storage systems can store excess solar generation during
peak production periods and discharge this energy during
periods of low generation or high demand, improving grid
stability and reducing the need for conventional backup
generation. However, the capital costs of modern battery
storage systems, while declining, remain substantial, adding
significant costs to solar projects with storage capability
(Ergun et al).

Different energy storage technologies offer varying
capabilities and cost profiles. Lithium-ion battery systems,
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while increasingly cost-competitive for short-duration
storage (2-4 hours), become prohibitively expensive for
longer-duration storage (8-12 hours or more). Pumped
hydroelectric storage and other long-duration storage
technologies have limited applicability in Rajasthan due to
geographical constraints. Battery Energy Storage Systems
(BESS) play a crucial role in providing grid services such as
frequency regulation and load balancing (Akinsooto et al.,
2024) (31,

7.3 Policy Implementation and Regulatory Challenges
Despite comprehensive policy frameworks, implementation
challenges have often hindered the effectiveness of
renewable energy policies in Rajasthan. Policy changes,
regulatory inconsistencies, and delays in approval processes
have created uncertainty that has sometimes dampened
investment enthusiasm. The coordination between different
government agencies responsible for various aspects of
renewable energy development has sometimes been
inadequate, leading to delays and inefficiencies (Shrivastava
& Khan, 2025) [7],

The renewable energy sector faces challenges related to
inconsistent policy frameworks and grid limitations that
continue to pose barriers (Huong, 2025) 71, Net metering
policies for rooftop solar installations, while nominally
supportive of distributed generation, have often been
implemented in ways that discourage adoption. Bureaucratic
complications, delayed compensation for excess generation
exported to the grid, and disputes over metering and billing
have created friction in the consumer experience. The
disconnect between stated policy intentions and actual
implementation has been a recurrent challenge (Supriya).
Effective policy implementation requires standardization of
grid  interconnection  protocols,  establishment  of
performance metrics for grid support services, and fostering
collaboration between diverse stakeholders. Additionally,
government support and favourable policies have been
instrumental in renewable energy growth, but these need to
be more consistently applied and adapted to local conditions
(I & Majid, 2020) [3€1,

7.4 Social and Environmental Challenges

The rapid expansion of solar energy infrastructure in
Rajasthan has raised questions about social acceptance,
environmental impacts, and sustainable land use. While
solar energy is generally regarded as environmentally
benign compared to fossil fuel power generation, the large
land areas required for utility-scale solar installations have
raised concerns about competition with agricultural land and
impacts on local ecosystems. The state's arid and semi-arid
regions, which are optimal for solar generation, are also
important pastoral and agricultural areas, creating potential
land use conflicts. Conservation measures aimed at
protecting Khejri (Prosopis cineraria) trees and the
critically endangered Great Indian Bustard (Ardeotis
nigriceps) have emerged as significant ecological
constraints, often leading to restrictions on the establishment
of large-scale solar parks in arid regions of Rajasthan

The social acceptance of large-scale solar installations has
been mixed, with concerns raised by local communities
regarding impacts on livelihoods, water resources, and
traditional land use patterns. Inadequate stakeholder
engagement and limited benefit-sharing mechanisms have
sometimes generated opposition to solar projects.

https://www.geojournal.net

Addressing these social concerns requires enhanced
community participation, transparent decision-making
processes, and equitable benefit-sharing arrangements that
provide tangible benefits to local communities (Shrivastava
& Khan, 2025) [*71,

Dust and soiling on photovoltaic panels represents a
significant environmental challenge, particularly in arid
regions like Rajasthan with poor air quality (Ghosh, 2020)
139, Soiling losses can be a substantial barrier to achieving
solar energy targets, with dust accumulation causing power
losses exceeding 1% daily and up to 80% monthly reduction
in some locations. Developing effective cleaning methods
and dust mitigation strategies is essential but adds
operational costs.

7.5 Financing Constraints and Capital Availability
Financial constraints remain one of the most critical barriers
to scaling solar energy in Rajasthan. While solar energy
offers environmental benefits and reduced operating costs,
high upfront infrastructure costs and capital requirements
hinder widespread deployment (Nkinyam et al., 2025) [3,
Developing nations face significant financial barriers to
renewable energy adoption, with limited access to
affordable financing mechanisms (Saraswat et al., 2024) (41,
The economics of renewable energy co-deployment with
energy storage remains challenging, particularly under
current market mechanisms (Zhang et al., 2023)FSl
Financing solutions must include innovative models such as
public-private partnerships, green bonds, and government
subsidies to make solar projects economically viable for
both large-scale installations and distributed generation.
Government support through favourable policies and
financial incentives has been crucial for pushing renewable
energy development, but more targeted and adequate
financing mechanisms are needed (Tiwari et al., 2024) 341,
Despite improvements in project economics, financing
remains a significant constraint for expanded solar
deployment. The relatively high cost of capital in India,
driven by macroeconomic conditions and inflation concerns,
increases the cost of financing solar projects. Additionally,
currency risks associated with foreign currency borrowing
create uncertainties for project developers.

The financing gaps for smaller projects and distributed
installations are particularly acute. Rooftop solar
installations for residential and small commercial customers
require different financing approaches than utility-scale
projects, and the availability of appropriate financing
products remains limited.

8. Conclusion

The decadal growth of solar energy in Rajasthan from 2014
to 2024 represents a remarkable transformation of the state's
energy landscape, with installed solar capacity expanding
from approximately 1000 MW to 21347 MW. This growth
has been driven by favourable natural resources, supportive
policy frameworks, technological improvements, cost
reductions, and increasing private sector participation.
Rajasthan's contribution to India's renewable energy
expansion has been substantial and has positioned the state
as one of the leading solar energy states in the country
(Rasheed et al., 2025) [16],

However, achieving India's ambitious 2030 targets for
renewable energy and realizing the full potential of
Rajasthan's solar resources requires addressing significant
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challenges related to grid integration, energy storage,
financing, policy implementation, and social acceptance.
The path forward demands sustained policy commitment,
substantial investments in infrastructure and technology,
innovation in financing mechanisms, and genuine
stakeholder engagement. Success in these areas will enable
Rajasthan to contribute substantially to India's energy
security, economic development, and climate change
mitigation goals while creating sustainable employment
opportunities and improving quality of life for the state's
residents (Shrivastava & Khan, 2025) '], (Roy, 2025) [18],

The transition to a solar-powered energy system is
technically feasible and economically attractive, but requires
coordinated action across government, private sector, civil
society, and communities. By addressing the identified
barriers and implementing the recommended strategies,
Rajasthan can establish itself as a global leader in renewable
energy development and demonstrate a successful pathway
toward a sustainable, low-carbon energy future (Supriya).
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