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► Agrivoltaics is a term used to 
describe the co-location of crops 
and grazing under and adjacent to 
solar photovoltaic panels.

► Other common terms:
► Agrisolar
► Solar grazing
► Ecovoltaics

What is Agrivoltaics?
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There are Several Applications of Agrivoltaics:

► Solar + Crops

► Solar + Greenhouses

► Solar + Grazing

► Solar + Beekeeping

► Pollinator-friendly solar

► Aquavoltaics (solar on aquaculture, 

such as a fish farm)

https://www.agrisolarclearinghouse.org/solar-farming/
https://www.agrisolarclearinghouse.org/solar-greenhouses/
https://www.agrisolarclearinghouse.org/solar-grazing/
https://www.agrisolarclearinghouse.org/solar-apiaries/
https://www.agrisolarclearinghouse.org/solar-pollinator-habitat/
https://www.agrisolarclearinghouse.org/aquavoltaics/
https://www.agrisolarclearinghouse.org/aquavoltaics/
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Solar developments will cover over 3 million acres in 10 years.
If these lands become energy-only production it will impact farms, habitat, soil health, and communities. 

Why?

When designed and managed with best practices, agrivoltaics can:
• Diversify farm revenue, 
• Increase rural energy independence,
• Decrease crop irrigation by half in heat-stressed areas,
• Increase solar panel efficiency,
• Promote grazing as vegetation management, 
• Increase soil organic matter and carbon accrual, 
• Improve ecosystem health and support native species,
• Triple local pollinators like bees, butterflies, birds, and bats.
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1. Plants get enough sunlight under solar panels.
• Solar panels that move on tracking systems and follow the sun allow the crops 

to receive ample sunshine and protection from extreme temperatures and 
excessive evapotranspiration.

2. Plants under the panels increase the solar panel 
efficiency.  
• The microclimate created by the crops results in a cooler temperature for the 

solar panels, which operate more efficiently at lower temperatures

3. Growing under panels can lead to greater yields and 
longer growing seasons. 
• Cool season crops like lettuce can grow well into summer and the solar 

provides frost protection in spring and fall. 

4. Growing crops under solar panels decreases water 
usage.
• They are dryland farming under panels in Oregon and in Arizona, crops need 

75% less water when grow under a solar array.    

Crop Co-location



AGRISOLARCLEARINGHOUSE.ORG
6

Shade is also great for farm workers. Our studies 
show a 10-20F skin temperature drop under the 
panels all around the country.

• The resultant workplace mortality rate for 
farmworkers from heat-related illness is 20 
times higher than the US civilian working 
population and this trend is increasing

Made in the Shade
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1. Sheep are the most common solar grazers, 
with a lot of interest in other animals.
  

2. Solar grazing is growing rapidly. 
• Over 50,000 acres of solar sites are being grazed by over 

70,000 sheep in the United States, with a lot more to 
come. 

3. Solar grazing can go hand-in-hand with 
pollinator habitat and beekeeping. 

Solar Grazing
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1. Solar pollinator habitat can triple the number 
of pollinators, like bees, butterflies, birds, and 
bats. 

2. Pollinator-friendly solar arrays are safe 
sanctuaries for honeybee hives and are great 
for beekeeping. 

3. Pollinator-friendly seed mixture can cost the 
same as other seed mixes. 

4. Pollinator habitat is great for soil.

Solar Pollinator Habitat
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Seed mixture design is very important in 
developing solar pollinator habitat.

Groups like Bee & Butterfly Habitat Fund develop 
solar seed mixtures that include:

• One seed mix for inside the solar array, which 
accommodate lower panel heights, and 

• One seed mix for outside perimeter, which can have 
an increased height and better-quality forage. 

Solar Pollinator Habitat

https://www.beeandbutterflyfund.org/
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► There are many ways to approach solar design and landscape design.
► In general, integrating crops, grazing, and pollinator habitat work best with higher 

racking systems for photovoltaic solar.
► In addition to elevated racking systems, there are many innovative designs, specific 

to agrisolar applications, such as semi-transparent panels, vertical panels, and thick 
poles for cattle grazing.

Solar Design
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► This Agrisolar Clearinghouse webinar provides an introduction to Innovative 
Solar Design.

► Our Information Library includes in-depth peer-reviewed publications regarding 
solar design considerations: Agrisolar System Design, Planning, and Analysis.

► We have many case studies that highlight 
different types of agrisolar design:
• Sunzaun Vertical Solar System
• Soliculture Research Greenhouse
• UMass South Deerfield
• Helical Solar
• Jack’s Solar Garden
• Sandbox Solar/CO State ARDEC 
• Summit Plant Labs.

Solar Design Resources
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WEBINAR:%20Innovative%20AgriSolar%20Design,%20a%20Round-table%20Discussion%20%E2%80%93%20AgriSolar%20Clearinghouse
WEBINAR:%20Innovative%20AgriSolar%20Design,%20a%20Round-table%20Discussion%20%E2%80%93%20AgriSolar%20Clearinghouse
https://www.agrisolarclearinghouse.org/agrivoltaic-system-design-planning-and-analysis/
https://www.agrisolarclearinghouse.org/case-study-sunzaun-vertical-solar-system/
https://www.agrisolarclearinghouse.org/case-study-soliculture-research-greenhouse/
https://www.agrisolarclearinghouse.org/case-study-umass-south-deerfield-pilot-project/
https://www.agrisolarclearinghouse.org/helical-solar-case-study/
https://www.agrisolarclearinghouse.org/case-study-jacks-solar-garden/
https://www.agrisolarclearinghouse.org/case-study-sandbox-solar-agrivoltaics-research-site-at-colorado-state-universitys-agriculture-research-development-education-center-ardec-south/
https://www.agrisolarclearinghouse.org/case-study-summit-plant-labs/
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► There are many software choices for your 
project.  

► Here are a two options that can help you 
design your co-location project:
• SPADE Agrivoltaic Design + Development
• Solesca

Solar Design Resources
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https://www.agrivoltaic.design/
https://www.solesca.com/
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Federally Funded Agrivoltaics Projects That Include Technical Assistance

► U.S. Department of Energy Solar Energy Technology’s 
Office:  
• AgriSolar Clearinghouse
• Innovative Solar Practices Integrated with Rural Economies and 

Ecosystems (InSPIRE): openei.org/wiki/inspire)
• Foundational Agrivoltaic Research for Megawatt Scale (FARMS) 

projects

► USDA Partnerships for Climate-Smart Commodities
• University of Texas Rio Grande Valley
• University of Arizona Climate Smart Food

► Other Agrivoltaic Resources:
• American Solar Grazing Association: solargrazing.org
• American Farmland Trust Smart Solar Program: farmland.org/solar

https://openei.org/wiki/InSPIRE
https://solargrazing.org/
https://farmland.org/solar/
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Our Financial Atlas includes tax incentives, rebates, and other financial programs that can help you with your project. Click on the dots within your state to learn 
more about each opportunity. You can also participate in the forum discussion(s) in the category "funding opportunities.“

NREL’s agrivoltaic cost estimator is available here: https://openei.org/wiki/InSPIRE/Financial_Calculator

How Would I Pay for This?

https://www.agrisolarclearinghouse.org/financial-information-map/
https://openei.org/wiki/InSPIRE/Financial_Calculator
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Financial Considerations
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It is important to understand your state and local 
regulations, including the tax implications of solar 
development in agricultural areas as well as 
agricultural development with solar arrays.

You should consult your local planning department and 
ask for guidance.

These two guides provide an excellent overview of 
policy approaches and existing agrisolar policy in the 
United States:

• Policy Approaches for Dual-Use and Agrisolar 
Practices

• Agrisolar Policy Guide

State/Local regulations and Incentives

https://www.agrisolarclearinghouse.org/policy-approaches-for-dual-use-and-agrisolar-practices/
https://www.agrisolarclearinghouse.org/policy-approaches-for-dual-use-and-agrisolar-practices/
https://www.agrisolarclearinghouse.org/agrisolar-policy-guide-2/
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Our Storytelling Atlas is an interactive tool for finding agrisolar projects across the 
United States. Visit the atlas to see how others are implementing agrisolar in their 
projects at: www.agrisolarclearinghouse.org/atlas/.

Inspiration and Lessons Learned for Your Project

https://www.agrisolarclearinghouse.org/atlas/
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NREL’S Compressive Agrivoltaic Map
Available at: https://openei.org/wiki/InSPIRE/Agrivoltaics_Map
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ASGA Map of Solar Grazing https://solargrazing.org/map/



Thank you!
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