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Smart Solar ℠ on Farmland and Ranchland
Strengthening Farm Viability and Soil Health While Growing Renewable Energy

O

ver the next three decades, our nation’s electric power
sector will transition from a fossil-fuel dependent
system to a more distributed and decarbonized energy
network. Driving this change are markets, where solar and
other forms of renewable energy are now cost-competitive,
as well as ambitious local, state, and federal policy goals to
address climate change by dramatically reducing greenhouse
gas emissions. Achieving these essential goals will require
substantial increases in renewable energy, primarily solar,
which, according to a 2020 US Department of Energy study,
may rise from four percent of our nation’s total energy
production today to 45 percent by 2050. With dramatically
increased funding for solar in the recently enacted Inflation
Reduction Act, this pace should accelerate quickly.
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According to the study,
increasing solar generation to
45 percent could require nearly
7.4 million acres of land by 2040
and 10.4 million acres by 2050,
with approximately 90 percent
expected to occur in rural
communities.

A

American Farmland
Trust’s new report
found that 83% of
new solar could be
sited on farmland.
To learn more, visit
farmland.org/project/
farms-under-threat

Further studies reveal that most
solar development will take
place on farmland. Modeling
done by American Farmland
Trust (AFT), through the Farms
Under Threat: 2040 analysis,
projects that 83 percent of
new solar built by 2040
could be sited on agricultural
lands, with almost half
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Land area of utility-scale solar photovoltaics (projection in 2040)

Figure 1. Projected acres of utility-scale solar photovoltaics energy
generation facilities by state in 2040.

located on our most productive land for producing food
and crops. Displacing this food production to land less suited
for agriculture would increase the environmental impact
and compromise efficiency and farm viability. The impact on
farmland is corroborated by a 2021 Cornell University study
by Katkar et al. that found 82-85% of the land in New York
suitable for solar needed to meet its climate goals is farmland.
Solar developers tend to favor high-quality farmland, since
it is more likely to be flat, dry, clear, and close to existing
infrastructure, like transmission corridors and substations.
And, according to research AFT conducted in 2021, developers
are often willing to pay over 10 times the amount that

farmland.org

landowners can make renting the land to farmers, with many
developers offering the security of long-term leases lasting
on average 25–40 years. The growth of solar development
will reshape rural landscapes and farm economies. It
has the potential to cause conflicts between the use of
agricultural land to grow food and its use to produce
renewable energy, while generating public backlash
against renewable energy deployment overall.

4. Maximize adoption of agrivoltaics on lands well suited for
agriculture.
5. Ensure farm viability and equity so that all farmers benefit
from solar development.
6. Expand engagement among stakeholders, including
state and federal agencies, industry, NGOs, and other
thought leaders.
AFT believes that by pursuing Smart Solar on farmland, we
can both minimize negative impacts and maximize benefits
for farmers and agricultural economies. Smart Solar also
can accelerate renewable energy development by calming
community fears over solar project impacts.
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Solar energy development can create opportunities for
farmers and landowners, generating a new stream of
income. But it also threatens farmer-renters who could be
displaced and will have lasting impacts on local economies
dependent on agricultural production. AFT’s Farms Under
Threat 2040 modelling also reveals that, although solar
Recommendations for USDA Leadership
will be widely distributed across the country, projects
Below are AFT’s recommendations to achieve President
will be concentrated in communities with good siting and
Biden’s climate goals with Smart Solar policies and programs.
transmission opportunities. For example, in Figure 1 taken
from AFT’s report, by 2040 Texas could have over one million
As the Inflation Reduction Act is implemented, transmission
acres of solar, and many Northeastern states are projected to
and deployment of solar energy generation will accelerate.
build enough solar to occupy as much as six
USDA has an important opportunity to play
percent of their undeveloped land. This type
a leadership role within the administration
of concentration can strain the viability of
to achieve Smart Solar goals as this clean
the farms that remain, increasing land prices,
energy growth occurs.
decreasing land availability, and reducing
the viability of farm support services.
RESEARCH
But America needs both—renewable
Solar development is moving quickly, and
energy and productive, resilient farms
yet many questions remain about the
and ranches. To address this challenge,
impacts of solar on farm communities
AFT began working in 2018 to ensure we
and soil health. Investing in research to
accelerate solar development but do it in
answer these questions is urgent so that
Agrivoltaics, is the
a way that strengthens farm communities
we are in a stronger position in five years’
practice of installing
and to provide Smart Solar resources for
time to achieve smart solar. AFT sees four
landowners and officials.
solar panels on
major priority areas for federal research:
farmland so primary
1) smart solar siting to avoid conversion of
Smart Solar: The Solution
agricultural activities
our most productive, versatile, and resilient
farm and ranchland; 2) best management
are maintained
The good news is that if we develop and
practices for solar construction, operation,
implement policies to achieve Smart Solar,
throughout the life of
and decommissioning to build soil health
we can ensure solar energy is developed in
the project.
on farmland; 3) agrivoltaics to increase land
ways that strengthen farm viability and rural
use efficiency and sustain viable agricultural
economies. AFT has developed the following
enterprises; and 4) processes that ensure
set of principles to guide policymakers,
solar development equitably builds farm viability and
developers, and decisionmakers in achieving Smart Solar:
facilitates intergenerational transition.
1. Prioritize siting on disturbed, contaminated, marginal
lands, and the built environment first.
2023 FARM BILL
2. Minimize conversion of our nation’s most productive,
By January 2023, AFT will develop recommendations for the
versatile, and resilient farmland.
2023 Farm Bill with partners to achieve Smart Solar in the
Energy title. Focus will center around the Renewable Energy
3. Require soil health best practices during construction,
for America Program (REAP) and other programs related
in-use, and decommissioning of solar on agricultural
to farm viability and rural communities that intersect with
land.
solar development.
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