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Agrivoltaics: 
Harvesting the sun twice



This is a different story of landcover 
and landuse change…



We want sustainable agriculture, 
but food production is vulnerable



Ag production is big in the western US
Climate change threatens the sustainability of that production

NOAA Climate.gov

Hsiang et al. 2017



Food producers are already feeling 
the crunch…



We want to move to renewables, 
but those may also be vulnerable



“Look deep into nature, and then you will understand everything better”
Albert Einstein 



Create novel ecosystems to:
1. Adapt food systems to survive 
drought and temperature stress
2.  Improve renewable energy 
production
3. Ease our dependence on irrigation

Co-locating agriculture + photovoltaics could = 
food, energy, and water benefits



A quick refresh on crop physiology 
(photosynthesis)?

(Morning time = nice growing conditions)

CO2 
uptake

H2O 
release



What if air temperature, relative humidity, or 
soil moisture become limiting?  

More light = less photosynthesis

Photosynthesis 
rates increase 

with more light,
up until a certain 

point…

How might agrivoltaics influence 
photosynthesis in terms of light access?
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A quick refreshing on crop physiology 
(photosynthesis)?

Throughout the day, soil moisture is depleted 
more quickly in the full-sun setting
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A quick refreshing on crop physiology 
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What are other ways agrivoltaics impact
the microclimate?

Air Temperature in agrivoltaics may be 
slightly cooler / have more humidity 



Agrivoltaics 
modifies the 

microclimate in 
predictable ways

Air Temperature 
in agrivoltaics 
1.5oC cooler 

Vapor Pressure 
Deficit in 

agrivoltaics 
~1kPa lower 



A small reduction in photosynthetic capacity due to reduced 
light might be offset by better temperatures, a more humid 

climate, and more soil moisture!

Cooler temperatures and increased humidity 
can significantly benefit plant function

CO2 
uptake

H2O 
release

Dry air        plants 
reduce transpiration



How might agrivoltaics influence plant 
function (photosynthesis)?

Match ambient settings and 
measure net photosynthesis 
hourly throughout the day



Agrivoltaics modifies 
photosynthesis in 
predictable ways

* During ‘nice’ conditions 
early in the day, 

plants in full sun do more 
photosynthesis

* As environmental stress 
increases, photosynthesis 

declines in plants in full sun

* These patterns vary by plant



Agrivoltaics allows 
for equal or greater 

daily C uptake by 
the plant

* Impacts of agrivoltaics 
were increased under 

reduced irrigation scenarios

* These patterns vary by plant



Co-locating vegetation + renewable energy = 
‘Agrivoltaics’ = food, energy, and water benefits

Sustainable future

Climate 
‘independence’

Food 
sovereignty

Food access

Energy 
sovereignty

Climate change 
mitigation

Reduce land 
use conflicts



Now we are we working on larger scales 



Now we are we working on larger scales 
and across global partnerships



Please consider collaborating with us 
or joining our research group



To learn more, please visit: 
www.TheSolarFarm.org

#2025727 SCAPES Project



Working in an agrivoltaics system can also be 
better for farmer health
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