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Introduction

Agriculture  today faces  growing
challenges due to climate change, shrinking
farmland, and rising energy costs. To overcome
these issues, farmers and researchers are
adopting innovative ideas that improve both farm
productivity and sustainability. One such
promising approach is agrivoltaics — a system
where crops are cultivated beneath solar panels,
allowing for the combined use of land for both
food production and clean energy generation.
This technology not only helps farmers increase
their income but also contributes to reducing
carbon emissions, saving water, and making
farming more climate-resilient.

Agrivoltaics

Agrivoltaics (APV), also referred to as
Agrophotovoltaics, solar sharing,
photovoltaic farming, or solar agriculture, is
an innovative system that combines solar power
generation with crop cultivation on the same land.
Panels are specially raised or placed in order to
provide enough sunlight to crops growing
beneath while at the same time producing
electricity. Unlike conventional solar farms using
large portions of tillable lands, agrivoltaic systems
try to optimize land use by allowing food and
energy production on the same land. This
approach not only minimizes the pressure on land
resources and reduces the chances of land-use
conflicts but also creates a more favorable
environment for crop growth. By providing partial
shade, APV systems help protect crops from
intense sunlight, strong winds, and high
temperatures, while also improving soil moisture
retention and reducing water evaporation.

Benefits of Agrivoltaics
1. Efficient Use of Farmland

As urban areas expand and farmland
reduces, agrivoltaics makes it possible to grow
crops and produce renewable energy without
competing for space.

2. Better Crop Growth in Hot Climates

The shade from solar panels helps lower
soil temperature and reduces water loss through
evaporation. This can improve soil moisture and
protect crops from heat stress, especially during
summer months.

3. Clean, Sustainable Energy

Solar panels installed on farms can
supply electricity for irrigation pumps, farm
machinery, and even feed surplus power to the
local grid. This reduces the farm’s dependency on
diesel or traditional power sources.

4. Improved Farmer Income

In addition to earning from crop yields,
farmers can lease land for solar installations, sell
extra electricity, or use energy savings to reduce
their operational costs.

5. Climate-Friendly Farming

By combining solar energy with
agriculture, agrivoltaics helps lower greenhouse
gas emissions, reduces water use, and promotes
environmentally friendly farming practices.
Key Challenges to Address
High Setup Costs

The initial investment needed for solar
panel installation is significant, which may not be
affordable for small and marginal farmers without
financial assistance.
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Technical Planning Required

The height, angle, and spacing of panels
need careful design to suit the type of crops, local
sunlight availability, and soil conditions.

Maintenance and Skilled Labor

Both the solar system and crops require
regular maintenance, demanding skilled labor
and proper management practices.

Policy Support Needed

Clear guidelines, financial incentives,
and government schemes are essential to
encourage farmers to adopt this new technology.

Conclusion

Agrivoltaics is an eco-friendly and
farmer-friendly innovation that offers a smart way
to make the most of available land. By combining
crop cultivation with solar power generation, it
offers multiple benefits — including higher
income, energy savings, and improved crop
resilience against climate stress. With proper
government support, training, and awareness,
this system can be a game-changer for
sustainable agriculture in India.
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