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Introduction

India has set ambitious targets for renewable energy
(RE). The Government of India set an ambitious target
in 2015 of installing 175GW of renewable energy
capacity by 2022. Since then, as part of the Paris
Agreement, India has set a target to install 500GW of
RE capacity by 2030. RE has a key role to play in the
energy transition away from fossil fuel sources and in
reducing carbon dioxide emissions. In addition to
being key to energy transition, RE also has the
capability to improve energy access to remote regions
and provide employment opportunities. India has
installed nearly 130GW of solar and wind generation at

present.

The National Institute of Solar Energy (NISE)' has
assessed the country’s solar potential of about 748GW,
assuming 3% of the wasteland area to be covered by
solar photovoltaic (PV) modules. Solar energy has taken
a central place in India’s National Action Plan on
Climate Change, with the National Solar Mission (NSM)
as one of the key Missions. In 2010, India launched the
Jawaharlal Nehru National Solar Mission (JNNSM),
which aims to dramatically expand solar energy
technology innovation and distribution to enhance
energy supply, advance energy security, provide clean
energy to its vast rural population and sustain India’s
economy in the long run. The target capacity for the

NSM has been revised many times and the most recent

target of 100GW of solar PV by 2022 has not yet been
achieved.

Solar power, however, has contributed a major part of
the RE capacity for India, and as of June 2024 stands at
85GW of installed capacity, up from June 2023 when
70GW of solar projects had been approved or were
under construction. The 2023 capacity of 70GW
included 57.22GW from ground-mounted solar
projects, 10.37GW from rooftop solar projects and
2.51GW from off-grid solar projects. India has further
announced even more large-scale solar power in the
next few years. In the context of the huge increase in
solar generation capacity, there is a need to investigate
the investments in solar power in India and reflect on
the impacts of these increased solar installations. The
aim of this case study is to provide a brief overview of
the solar power sector in India, with a focus on
comparing and contrasting the large-scale solar
capacity with the smaller scale and domestic rooftop
solar. The case study will highlight the environmental
and social impacts of solar PV and provide
recommendations on how these impacts could be
mitigated and governed to better achieve a just energy
transition. Additionally, the case study provides some
recommendations for financial institutions investing in
India on the path forward for solar in India to enable a
just energy transition and the decarbonisation of the

energy system.



Initiatives by the Government of India
to promote renewable energy

Among the several initiatives the Government of India
(GOI) has taken to address the challenges in the
renewable sector are: identifying large tracts of barren
land with no alternative use for installing solar-power
generation projects; conducting reverse auctions for
Viability Gap Funding (VGF) to facilitate the discovery
of increasingly competitive solar-power prices in India;
proposing amendments to the National Tariff Policy of
2005, to enable easier procurement of solar power for
distribution companies; setting up the India Smart Grid
Task Force, an inter-ministerial task force, and the India
Smart Grid Forum, a public-private partnership
initiative; and a payment guarantee mechanism
(covering off-taker risk) in place through publicly
owned enterprises like NTPC and Solar Energy

Corporation of India Limited (SECI) to address the
immediate concerns of private-sector investing in the

solar energy sector.

In addition, the Ministry of New and Renewable Energy
(MNRE) has set up a public limited government
company, Indian Renewable Energy Development
Agency Limited, which was established as a non-
Banking financial company. This company was
established to promote, develop and extend financial
assistance for setting up projects relating to new and
renewable sources of energy. In 2014, MNRE launched
the Scheme for Development of Solar Parks and Ultra
Mega Solar Power Projects to meet the above-
mentioned targets for building large-scale solar-power
plants in India.

Investments in solar PV

As per the Centre for Financial Accountability’s data
portal,? nearly $4.6bn has been invested in ground-
mounted solar in India so far, with finance from 41
different lenders, both public and private. Out of that,
L&T finance, State Bank of India and HDFC Bank are
the top Indian lenders. Among international lenders,
the IFC (International Finance Corporation), Mizuho
Corporate Bank and the Bank of Tokyo are the top three
lenders as shown in the graph below.

But the World Bank is seen playing a larger role in the
renewable sector in India. The GOI has announced a
series of engagements with the World Bank for $1bn of
funding in the solar power sector? This support

~includes projects like solar rooftop technology,
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infrastructure for solar parks, bringing innovative solar
and hybrid technologies to the market, and
transmission lines for solar-rich states. In particular, the
World Bank is supporting the establishment of grid-
connected rooftop solar PV systems ($648m) and
innovative technologies in the renewable-energy
sector (e.g., solar-wind hybrid, energy storage and
floating solar PV) ($200m). Recently, the IFC has
committed to part finance* a 550MW solar power
project in Bikaner, Rajasthan with $105m through long-
term non-convertible debentures allocated to the
project's special purpose vehicles, which are
implementing the project.




Environmental and social impacts
for large scale solar parks

While solar power has positive impacts and is a tool to
advance energy transition, the positive nature of this
technology has led most stakeholders to view any solar
project as inherently good.®> As mentioned previously,
the largest portion of growth in India’s solar capacity
comes from large-scale, grid connected, ground-
mounted solar parks. These solar parks, far from
furthering the goals of just energy transition, have
caused the same issues as conventional fossil fuel
based energy projects. The large-scale, ground-
mounted, grid connected, solar power projects are
associated with a similar range of environmental and
social impacts. It is necessary to take adequate
measures to prevent these impacts, barring which the
‘just’ aspect of just energy transition will not be
achieved.

There are many adverse environmental and social
impacts in the solar sector and in the broader RE sector
in India. The key principles of environmental justice
have been enshrined in an array of laws and policies,
Standing Committee Reports by parliament, the
Supreme Court, and National Green Tribunal
judgements. These have all set certain precedents to
ensure environmental and social justice concerns are
not evaded in the context of the current paradigm of
development. Despite these legal safeguards, solar
energy projects in India are exempted from
Environment and Social Impact Assessments that would
have required consultations from local communities.
For example, the Pavagada project® has only obtained
a No Objection Certificate from the Forest Department,
but no consultation was done with the local

communities.

Land acquisition and land use changes are one of the

most adverse impacts. In the Rewa solar power project,’

local sources informed us that over 40 hectares of
farming land has been acquired. The land owners gave
up their land on the promise of compensation and a job
in the power project. They got compensation for their
land but did not get jobs. Once the money has been
spent, these families are forced to migrate from their
villages to nearby places in search of work. Similarly, in
the Pavagada project, pastoralist communities have no
land left for grazing their animals. Many have been
forced to sell their animals for food and water. As in the
case of communities surrounding the Rewa project,
members of the Pavagada communities have also been
forced to migrate for work, leaving behind families with

young and old members.

Additionally, it has been reported that there has been
a huge impact on the local biodiversity. In Rewa project,
nearly 53.5 hectares of forest land® has been acquired,
despite the claim that no forest land was used for the
project. Water related conflicts have been arising due
to increases in the consumption of water associated
with solar panel maintenance. This has led to women
having to walk long distances in search of water, adding
to their burden.

Fundamental concerns exist about the suitability of
top-down oriented, large-scale models of renewable
energy initiatives to further a just energy transition.
There is a need to embed strong environmental and
social safeguard processes to ensure the negative
impacts of solar PV are mitigated. A systemic
transformation is needed to achieve the goals of just
energy transition. Alternative forms of energy systems
with greater transparency and the ability for

communities to control the progress are imperative.




Rooftop and community solar in India

One of the alternative forms of energy systems is to
have a decentralised and community-centred energy
production and distribution. One of the benefits of
renewable energy and in particular solar PV is that
decentralisation and community-centred energy
systems can be achieved much more easily than with
conventional fossil fuel-based energy. For an equitable
transition towards a decentralised and clean energy
future, the involvement and active participation of
citizens is needed.

Rooftop solar PV? has the potential to revolutionise
India’s energy landscape, offering a sustainable,
decentralised and affordable solution to meet the
country’s growing electricity needs and making
consumers self-reliant. India had a target to achieve
40GW from rooftop solar by 2022 but has only installed
about T0GW. To make up this gap, the Government of
India launched the PM Surya Ghar: Muft Bijli Yojana
scheme on 13 February 2024, with the aim of installing
rooftop solar plants in ten million households. An
average system size of 2KW for the targeted
households will result in a total capacity addition of
20GW.

The scheme has a financial outlay™ of $9bn, which
includes central financial assistance for consumers,
incentives for distribution companies, incentives for
local bodies and model solar villages in each district. It
also includes innovative projects, payment security
mechanisms, capacity building, awareness and
outreach.

Rooftop solar, however, still has a way to go to be
economically viable for many, particularly lower income,
households. While government subsidies are helping
lower the total cost for households, multiple low-cost
financing options are required for the initial costs of the
installations. Additionally, with the need for a
significant initial investment to participate in these
schemes, low income households will be unlikely to
benefit from the schemes. Similarly, these systems
require a certain level of regular maintenance, which
will make it complicated for households with low
income and limited access to information to maintain
their systems to ensure maximum utilisation of the
rooftop PV.

This is where a community-based solar system could

achieve what individual rooftop PV may not be able to.




It could allow even the most economically and socially
disadvantaged households to participate in the benefits
of solar PV by distributing the financial hurdles as well
as the long-term maintenance required across a bigger
group of households. In India, community energy has
existed since the 1950s (though largely microhydro). In
recent years, community energy projects have become
more prominent in the form of off-grid micro-
renewables, mini-grid or micro-grid projects, stand-

alone solar systems.

Community solar models offer the distribution
companies (DISCOMs) greater operational control' at
the community level, to serve the local load. The
distributed nature of these systems adds to grid
reliability and system benefits. This reduces pressure on
the grid by bringing down congestion and reducing the
costs of upgrades. For example, in Delhi,'? the state
government introduced the concept of community solar
rooftops. People who, either, do not have rooftops,
have smaller rooftops, or live in apartments and
complexes can come together to install solar panels at
one site. They share the benefits based on their shared
investments. This would be possible through group

net-metering or virtual metering.

The way forward

Just energy transition requires a more systematic
approach towards the reassessment of the way we
produce and consume energy. A relatively simplistic
approach of increasing RE capacity by itself does not
achieve the goals of the just energy transition. It is of
vital importance that while RE capacity is increased,
there needs to be a reduction in the use of fossil fuels.
Unless RE replaces traditional and carbon intensive
forms of energy and electricity production, it cannot be

called a transition.
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Another example of a decentralised energy project that
has worked well is in Tilonia, a town 110km south-west
of Jaipur in Rajasthan. Barefoot College' teaches rural
women how to fabricate solar panels, lights and PV
circuits. These women —many of whom are illiterate and
come from marginalised communities — have become
known as ‘Solar Mamas' and are playing a leading role

in bringing energy access to their communities.

The community solar power plant supplies energy to the
whole village of Rampura in Uttarpradesh. A Village
Energy Committee (VEC)™ was formed and assigned
the responsibility of load management, revenue
recovery and operation-maintenance on its own for

sustainability.

While these various examples of decentralised and
community controlled energy projects are positive, they
are also very rare. The key barriers'™ to community-
based solar (or other RE) include DISCOM access to
finance, absence of financial incentives, tedious
tendering processes, lack of interest among DISCOMs,

etc.

Additionally, it is critical that RE projects do not cause
the same negative impacts as traditional energy
projects. Strong environmental and social safeguarding

is vitally important.

Finally, itis also crucial that citizens, especially the most
marginalised, are consulted and made part of the
energy transition process. Communities should be
consulted at every stage of the process, and each part
of the process needs to be accessible and transparent
with clear lines of accountability for how the just energy

transition is planned and implemented.
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