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Abstract

Over the past decade, rural development in India has increasingly intertwined with the
adoption of decentralised solar energy solutions, including home systems, mini-grids, pumps,
and various productive-use appliances. This paper explores the policy landscape, market
trends, and outcomes of rural solar initiatives in India, highlighting the significant contributions
of social entrepreneur Dr. Sachin Yashwant Shigwan and his organisation, Green India
Initiative Pvt. Ltd. (GIIPL). Utilising open-access resources, including reports from
international agencies, government portals, and sector analyses, we examine the impacts on
access, livelihoods, health, and education. Furthermore, we address the challenges encountered
during implementation, including issues related to finance, last-mile delivery, and service
quality.

Our findings indicate that: (1) India has largely bridged the rural access gap via grid and oft-
grid programs, although challenges with reliability and affordability persist; (ii) decentralized
solar, particularly in the realms of solar pumping and productive-use appliances, holds great
promise for transforming access into economic opportunities; and (iii) organizations like GIIPL
serve an essential yet often overlooked "bridge" function that connects corporate social
responsibility, local communities, and technology providers, thereby enhancing last-mile
execution, training, and maintenance.

We conclude with strategic recommendations aimed at scaling impactful initiatives,
safeguarding consumer interests, and aligning efforts with Sustainable Development Goal 7,
alongside related SDGs by 2030 and the Viksit Bharat 2047 objectives.

1. Introduction

Achieving universal access to modern energy, as outlined in SDG 7, is essential for enhancing
rural well-being and unlocking economic opportunities. As of 2023, global electricity access
has reached 92%, but approximately 660—-685 million people still lack service primarily in Sub-
Saharan Africa. Meanwhile, India’s share of this global deficit continues to decrease, thanks to
significant advances made since 2015. However, issues surrounding service quality,
affordability, and effective utilisation remain critical for transforming connections into tangible
development outcomes.

India’s approach demonstrates a dual strategy of expanding the grid while simultaneously
enhancing off-grid solar energy through national programs like Saubhagya and PM-KUSUM,
along with various state initiatives. Additionally, non-state actors including impact enterprises,
corporate social responsibility (CSR) initiatives, and NGOs are playing a vital role in delivering
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decentralised solutions to the most remote communities. This paper explores this dynamic
landscape, featuring Dr. Sachin Yashwant Shigwan, known as The Solar Man of India. Through
his organisation, GIIPL, he has spearheaded initiatives for village electrification, solarisation
of schools, street lighting projects, and capacity-building efforts, reaching hundreds of villages
and educational institutions.

Objectives. Our objectives are to (1) synthesize current evidence regarding the development
impacts of rural solar energy in India; (2) map key policy instruments and market trends; (3)
analyse GIIPL’s operational model and Dr. Shigwan’s contributions to the energy ecosystem;
and (4) offer recommendations for sustainable, scalable impact.

2. Policy and Market Context
2.1 From Connections to Quality Access

India’s electrification initiatives, such as the Saubhagya scheme, have successfully expanded
household connections, achieving near-universal village electrification by 2021. However, true
energy access hinges on three key factors: reliability (including daily hours of service),
affordability, and safety. Achieving the Sustainable Development Goal (SDG) 7 reflects that
simply having a connection is not enough; we need “modern energy” that is reliable,
sustainable, affordable, and safe.

2.2 The Role of Decentralized Solar

Policy developments have increasingly integrated decentralized solar solutions alongside
traditional grid power. The PM-KUSUM program, for instance, assists farmers in installing
standalone solar pumps, transitioning grid-connected pumps to solar, and establishing
decentralized solar energy plants linked to local rural feeders. This innovative approach to
daytime solar energy use has shown to mitigate the risks associated with nighttime irrigation,
cut down on diesel consumption, and enhance water availability for households and small
businesses especially when combined with proper storage facilities and governance.

Additionally, states have made significant progress in rooftop solar and distributed generation,
unlocking opportunities for rural institutions like schools and health centers as well as
households. Recent reports have celebrated various state achievements, including Maharashtra
surpassing 1,000 MW of rooftop solar capacity, thanks to new subsidy initiatives. This trend
indicates a robust demand for solar energy as household needs continue to evolve alongside
grid expansion.

2.3 Investment and Market Trends

According to analyses from the International Energy Agency (IEA), India's clean energy
investments have surged over the last three years, showcasing strong growth in renewable
energy deployment and manufacturing. Reports on the off-grid solar market indicate a notable
rise in the sales of appliances designed for productive use, such as refrigeration, agro-
processing, and irrigation devices. This marks an important shift from earlier market trends that
primarily concentrated on lighting, underscoring an increasing focus on creating economic
opportunities and resilience.
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3. Development Outcomes: The Impact of Solar Energy in Rural India
3.1 Energy Poverty, Health, and Safety

The heavy reliance on kerosene and other fossil fuels in households has been closely linked to
serious health issues, including respiratory and cardiovascular diseases, burns, and poisonings.
According to the World Health Organization, the cumulative impact of both ambient and
household air pollution is responsible for millions of premature deaths each year. By
transitioning to clean electrical lighting and appliances, we can significantly lower exposure to
these dangers. In many rural electrification initiatives, introducing solar lighting and
dependable power has become a crucial first step in moving away from kerosene.

3.2 Education and Human Capital

Research on the impact of solar lighting on educational outcomes has produced mixed results.
A randomized controlled trial conducted in Zambia found that, despite an initial increase in
study time and attendance due to solar lanterns, there was no measurable improvement in
academic performance. This suggests that simply improving lighting isn’t enough; other factors
such as teacher quality, curriculum effectiveness, device reliability, and overall household
conditions are vital. In the context of India, this means that solar initiatives in schools should
focus on providing consistent power for classrooms, access to digital tools, and proper cooling
systems, rather than solely distributing lanterns for home use.

3.3 Livelihoods and Productive Use

The current trends in the off-grid market reveal a growing interest in income-generating solar
appliances, including micro-cold chains, sewing machines, rice mills, and mini-grinders, often
funded through pay-as-you-go schemes or corporate social responsibility grants. These
technologies are linked to increased business revenue, reduced operating costs (such as for
diesel), and minimized spoilage. However, there is still a need for comprehensive, India-
specific studies to clearly establish causal relationships. To ensure sustainable benefits, it's
essential to integrate training, after-sales support, and micro-financing options.

3.4 Agriculture and Water

The PM-KUSUM program has significantly advanced the solarization of irrigation systems
across several states, enhancing daytime water supply and cutting down on diesel dependency.
Updates from states like Rajasthan indicate that over 1,000 MW of capacity has been developed
under the KUSUM initiative, benefiting tens of thousands of farmers. However, it is crucial to
implement careful water management strategies to prevent over-extraction of resources.

Case Study: Dr. Sachin Yashwant Shigwan and the Green India Initiative (GITPL)
4.1 Origin Story and Mission

The journey of Dr. Shigwan began with a powerful image during a 2009 Rotaract/Rotary visit
to a village, where he witnessed students trying to study under the dim light of kerosene lamps.
This experience ignited his commitment to replace kerosene with solar energy in rural India.
In 2014, he established Green India Initiative Pvt. Ltd., envisioning it as a crucial link between
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CSR donors, technology providers, and rural communities. GIIPL's projects encompass village
street lighting, solarising schools, off-grid systems, and solar water pumping. Proudly
positioning itself as a for-profit social enterprise, GIIPL emphasises last-mile delivery and
long-term maintenance.

GIIPL’s approach includes thorough scoping and engineering, mobilising community
involvement, executing projects, as well as training local electricians and conducting regular
maintenance checks. Their public materials highlight impressive achievements: electrifying
numerous villages and schools, training thousands of individuals, and significantly reducing
carbon emissions through off-grid systems and efficient appliances. While metrics on these
impacts vary across sources and timeframes, independent news articles and profiles often echo
similar claims of GIIPL's reach. However, the lack of third-party verification datasets presents
a challenge, a broader issue we will explore later.

Dr. Sachin Shigwan founded Green India Initiative Pvt. Ltd. (GIIPL) in 2014 to “bridge”
donors (especially corporate CSR programs) with last-mile rural beneficiaries through end-to-
end implementation of solar lighting, water, and livelihood systems. GIIPL’s portfolio spans
the “Gram Energy Project,” street and school electrification, water pumping and filtration, solar
study lamps, and livelihood machinery-designed and delivered with community participation.

Founded in 2014, GIIPL positions itself as a for-profit social enterprise with a mission to “light
1,000 villages by 2025 through affordable, sustainable, community-owned solar systems. Its
operating model closes the loop between CSR donors seeking measurable impact and rural
communities seeking reliable services, with GIIPL handling technical design, procurement,
installation, training, and post-installation support.

4.2 Flagship Programs

Gram Energy Project: This initiative features bundled interventions like solar streetlights,
home lighting kits, off-grid photovoltaic systems, and at times, water pumping solutions
tailored for hamlets and villages. Primarily funded through corporate social responsibility
(CSR), these clustered designs improve visibility and foster community engagement. However,
to prevent downtime of lights and ensure battery maintenance, strong maintenance protocols
and community governance are essential.

School Solarization: This program installs rooftop or off-grid solar systems in schools,
guaranteeing dependable daytime power for essentials such as fans, digital devices, and
laboratories. Reports from GIIPL showcase multi-school deployments, highlighting the
expected annual energy generation along with CO: reductions. Research advises integrating
power systems with educational inputs to enhance learning outcomes.

Employee/“Solar Ambassador” Engagement (“Light a Life”): Through CSR initiatives,
corporate employees participate by assembling study lamps or co-financing installations. This
not only raises awareness among urban stakeholders but also creates a channel for distributing
durable, high-quality lamps, provided that safety standards like IEC and Lighting Global
Quality Verification are upheld.
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Solar Water Pumping & Livelihoods: In select areas, GIIPL merges solar pumping solutions
with community water initiatives, aligning with KUSUM’s objectives related to irrigation and
decentralized power generation. Coordinating with state-sponsored programs can unlock
capital subsidies and performance-based incentives for utility companies.

4.3 Leadership Philosophy: “Social Engineering” and Last-Mile Delivery

Dr. Shigwan describes his approach as “social engineering,” harmonizing technology with
community involvement and donor objectives to achieve tangible social impacts. A key focus
on last-mile delivery encompasses site selection, trust-building within communities, adherence
to wiring standards, and establishing local maintenance agreements. This strategy addresses a
prevalent gap in implementation that often hinders the effectiveness of rural energy projects.
GIIPL’s role as a CSR consultant and implementer signifies a growing segment in India’s
energy access landscape.

4.4 Recognitions and Media Footprint

The media has highlighted GIIPL’s initiatives and Dr. Shigwan’s advocacy efforts, with
features in well-known outlets such as *The Economic Times*, *Business Outreach*, and
others. Public communications regularly reinforce the mission of electrifying 1,000 villages
and detail the outreach efforts through talks and workshops. As these come from media sources,
it is advisable to cross-verify figures with implementation records and independent audits
where available.

5. Methods and Evidence: Evaluating the Impact of Rural Solar Initiatives
5.1 Key Measurement Areas and Their Importance

To effectively compare the outcomes of various projects and implementers, the solar sector is
increasingly leaning on standardised impact metrics. These metrics include connectivity,
service levels (such as hours of usage and power availability), willingness to pay, device
utilisation, income effects, time savings, gender-specific outcomes, and reductions in
emissions. By utilising GOGLA’s Standardised Impact Metrics (version 4) and the IRIS+
catalog, both CSR funders and enterprises can generate trustworthy and comparable evidence.

5.2 Insights from Global and India-Focused Literature

Lighting and Education: The evidence in this area is complex. While standalone lanterns
typically do not lead to significant improvements in test scores, consistent electricity supply at
schools can enhance learning conditions (with fans, ICT tools, and lab equipment) and boost
attendance rates. Effective programs seamlessly integrate energy solutions with educational
strategies, teacher support, and digital resources.

Health: The switch from kerosene to cleaner alternatives effectively reduces indoor air
pollution and safety risks. Electrified health sub-centres bolster the reliability of cold chains
and improve access to services during night hours. The World Health Organisation emphasises
the critical need to transition households to clean fuels and electricity for lighting, cooling, and
cooking.
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Income and Enterprise: The introduction of new productive-use devices is empowering
micro-businesses, such as shops, dairies, and agro-processing ventures. Market trend reports
indicate an upward trajectory in sales and adoption rates. While rigorous studies in India are
on the rise, there's still a need to catch up with deployment rates. Programs benefit from
bundling financing, training, and service offerings to secure sustained income increases.

Agriculture: Solar-powered irrigation under the KUSUM initiative allows for daytime
watering and offers a cost-effective alternative to diesel. Effective governance is crucial to
safeguard aquifers. State updates, such as those from Rajasthan, indicate rapid increases in
capacity through Components A—C.

5.3 Considerations for GIIPL-Type Models
For GIIPL and similar organizations, the findings advocate for:

(1) the use of quality-verified products alongside accurate system sizing,

(1)  training of local technicians and electricians,

(iii))  establishing service agreements and remote monitoring when applicable,

(iv)  providing user training focused on safety and productive use,

(v) maintaining transparent impact reporting that aligns with sector standards. Tracking
these developments is essential for meeting SDG 7 goals.

6. Overcoming Challenges in Clean Energy
1. Financing and Affordability

Upfront costs can be daunting. To mitigate this, options like blended finance, CSR grants, pay-
as-you-go models, and results-based financing (when available) can help distribute the risk.
While investment in clean energy in India shows promise, there’s a crucial need for customised
financial instruments to support rural micro-enterprises.

2. Quality and Durability

Trust can be compromised by non-certified products, shoddy installations, and inadequate
after-sales service. Embracing standards such as Lighting Global/IEC, providing user training,
and establishing local service networks are essential steps to building confidence and ensuring
long-term satisfaction.

3. Operations & Maintenance (O&M) and Spare Parts Logistics

When downtime occurs, it diminishes the perceived value of solar solutions. One effective
strategy is to train local electricians and implement a preventive maintenance schedule, as seen
with GIIPL. Additionally, creating contractual service-level agreements with CSR partners can
ensure stable O&M financing.

4. Productive Use and Market Linkages

Simply gaining access to electricity isn't enough; livelihoods must follow suit. By linking
power access with appliances, offering enterprise training, and establishing connections in the
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value chain (like cold chain logistics and agro-processing), we can turn energy consumption
into income generation. Emerging market trends indicate that this shift is already in progress.

5. Data and Verification

To support claims about the impact on communities, we need transparent and standardised
reporting, ideally backed by third-party verification. Utilising GOGLA metrics and SDG 7
tracking frameworks as templates, along with the publication of project-level dashboards, can
enhance credibility across the clean energy ecosystem.

7. The Solar Man of India -Dr. Shigwan’s Contributions in Context
7.1 Connecting Donors and Communities

GIIPL’s role as a connector between funders and beneficiaries addresses a critical gap in CSR
execution: turning good intentions into effective, community-focused projects. By
consolidating feasibility studies, engineering, procurement, installation, and training, GIIPL
streamlines processes for CSR partners while fostering local support. This approach aligns with
the insights from SDG 7 progress reports, which stress the importance of collaborative efforts
to ensure that connections evolve into reliable and valuable services.

7.2 Diverse Portfolio with a Local Focus

GIIPL's diverse projects, ranging from street lighting and school electrification to solar
pumping and employee engagement, create tailored solutions that can yield quick, visible
results essential for building community trust. By implementing place-based packages (like
providing lights to a village, equipping a school rooftop, and launching a community water
scheme), they foster immediate impact. The Solar Ambassador/Light a Life initiative further
engages urban supporters and enhances knowledge within the sector.

7.3 Advocacy and Recognition

The coverage in the media and public discussions has brought attention to rural energy issues
and spurred replication of successful models. While this recognition cannot replace measured
impact, it often leads to valuable partnerships and resource acquisition particularly in CSR
environments where storytelling is a driving force for corporate involvement.

8. Alignment with National Goals and SDGs

SDG 7 (Energy): GIIPL’s community and school initiatives are making a tangible impact on
ensuring access to energy (7.1) and increasing the share of renewables (7.2).

SDG 3 (Health): By reducing reliance on kerosene and electrifying health services, we
significantly tackle the dangers of household air pollution, as highlighted by the World Health
Organisation.

SDG 4 (Education): The solarisation of schools enhances learning environments, particularly
when combined with ICT tools and cooling solutions, as reported in the Open Knowledge
Repository.
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SDG 6 (Water) and SDG 8 (Decent Work): Our solar pumps and productive-use appliances
play a critical role in improving water access and fostering growth in micro-enterprises,
according to the Ministry of New and Renewable Energy and esmap.org.

National Missions: Initiatives like PM-KUSUM and rooftop solar initiatives offer vital policy
support and subsidies that align perfectly with the objectives of GIIPL-type projects, as
mentioned by the Ministry of New and Renewable Energy and The Times of India.

9. Impact in Numbers and Outcomes
Open sources report ranges as GIIPL’s footprint has grown:

» Villages electrified: 750+ to 965+ (and in some reports, 1,000+), across multiple states.
» Lives impacted: 100,000+ to 120,000+.

*  (COzreductions: Reported at 3,500+ tons.

* Capacity building: 150+ workshops; 20,000+ individuals trained.

(Compiled from GIIPL, The Solar Man of India site, Entrepreneurs Today, Business Outreach.)

These figures align with global evidence on the benefits of decentralized solar: lower indoor
air pollution compared to kerosene (Muyanja et al., 2017; American Lung Association, 2018),
more reliable lighting for studying and business (World Bank, 2021; Lighting Africa/ESMAP,
2013), and modest but significant contributions to climate benefits by avoiding kerosene and
diesel (IEA, 2024).

Education and time-use outcomes: Studies from Africa show positive changes in study time
and, in some cases, performance. They also caution that lanterns alone may not improve scores
without additional support (World Bank, 2021). For GIIPL’s school projects, pairing
electrification with teacher support, device access, and safe study spaces can secure gains.

Health and safety outcomes: The WHO connects kerosene/solid-fuel use to respiratory diseases
and burn risks. Switching to clean lighting lowers these dangers (WHO, 2014/2024). Village
street lighting also enhances night-time safety, particularly for women and children, offering
social benefits that are not reflected in kWh metrics.

10. Conclusion

India’s shift toward rural energy is a testament to how decentralized solar power can fill gaps
in electricity access while also creating new economic opportunities. The focus has evolved
from simply increasing the number of connections to prioritizing the quality, affordability,
reliability, and productive application of energy. In this evolving landscape, key players like
Dr. Sachin Yashwant Shigwan and GIIPL emerge as vital links, intertwining corporate social
responsibility (CSR) funds, top-notch technology, community involvement, and sustainable
service. Their work transcends the mere installation of solar panels or lamps; they are
instrumental in designing social systems that not only maintain these assets but also cultivate
local skills and convert energy into tangible benefits for the community.

Looking ahead to the next decade, our success will depend on implementing standardized
measures, enhancing consumer protections, aligning with public programs (such as PM-
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KUSUM and rooftop subsidies), and shifting towards solutions that promote productive energy
use. This approach will not only support rural solar in achieving Sustainable Development Goal
7 but also align with India’s vision for 2047 providing more than just electricity; it's about
fostering opportunities for all.
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Note on Sources and Claims: Any impact figures attributed to GIIPL/Dr. Shigwan that
are derived from company or media profiles should be regarded as self-reported. It is
advisable to seek independent verification through standardised metrics.

Appendix: Suggested Index (Keywords & Entities)

v
v

<

Access to Energy: SDG 7, Saubhagya, DDUGJY

Decentralised Solar: Off-grid PV, mini-grids, solar home systems, productive-use
appliances

Agriculture: PM-KUSUM, solar irrigation, daytime supply, groundwater governance
Health: Household air pollution, kerosene, WHO guidance, electrified health centres
Education: School solarisation, ICT-enabled classrooms, evidence on learning
outcomes

Livelihoods: Micro-enterprise, cold chain, agro-processing, PAYGo finance
Implementation: Last-mile delivery, O&M, local technician training, consumer
protection, [EC 62257-9-8

Impact Measurement: GOGLA/IRIS+, third-party verification, dashboards

Case Actor: Dr. Sachin Y. Shigwan, Green India Initiative Pvt. Ltd. (GIIPL), Solar
Ambassador/Light a Life, Gram Energy Project
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