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GREG BARRON-GAFFORD

Co-locating	Agriculture	and	Solar	
Renewable	Energy	Production	
(agrivoltaics)	to	Improve	Food,	
Energy,	and	Water	Security



We	want	sustainable	agriculture,	but	
current	practices	are	vulnerable	to	a	

changing	climate



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



What	is	‘agrivoltaics’?
agrivoltaics	=	agriculture	+	photovoltaics

(photovoltaics	=	renewable	energy	production	from	solar	panels)
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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	vegetation	+	renewable	energy	could	=	
food,	energy,	and	water	benefits
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We	need	to	move	past	an	“either-or”	in	terms	of	our	land	
allocation	to	generate	many	important	ecosystem	services

Co-locating	vegetation	+	renewable	energy	could	=	
food,	energy,	and	water	benefits



Can	plants	handle	being	grown	in	the	shade?

A	small	reduction	in	photosynthetic	capacity	due	to	reduced	
light	might	be	offset	by	better	temperatures!



Biosphere	2	
Agrivoltaics
Learning	Lab	



Food	- a	win	for	plant	function!

Barron-Gafford	et	al.	(2019)	Nature	Sustainability



Food	- a	win	for	food	production!

Barron-Gafford	et	al.	(2019)	Nature	Sustainability



Energy	- a	win	for	PV	production!

Cooler	temperatures	=	
Increased	PV	efficiency	
and	less	wear-and-tear	

Summer	time	average	
cooling	~9oC

Barron-Gafford	et	al.	(2019)	Nature	Sustainability

… “3%	increase	in	generation	over	
those	months,	and	a	1-2%	increase	

in	generation	annually”



Water	- a	win	for	irrigation	savings!

Microclimate change under the panels 
= water lasts longer in the soil

Soil moisture levels in agrivoltaic 
system after 2 days = control setting 

after about 2-3 hours

Can marginal lands now become arable 
lands because we have added solar?

Can we actually reduce our 
irrigation water use?



Jordan	Macknick;	National	Renewable	Energy	Lab

We	are	exploring	agrivoltaics	across	the	US	
to	understand	tradeoffs	in	different	systems



Beyond	the	science	about	food,	energy,	
and	water benefits,	agrivoltaics	can	help:

*	Keep	farms	and	ag in	the	community	
- retain	food	production	in	rural	and	local	markets,	=

dispersed	resilient	food	systems	across	our	country

- ‘canopy’	of	solar	can	allow	some	places	to	become	better	at	
producing	food	or	forage	because	we’ve	reduced	
climate	pressures

- reduce	a	slides	towards	more	food	deserts	in	rural	areas	
and	replace	food	deserts	in	urban	environments		
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*	Income	from	solar	can	buffer	against
(1)	volatile	market	and	trade	disputes
(2)	climate	variability	that	is	becoming	even	more	

unpredictable



Beyond	the	science	about	food,	energy,	
and	water benefits,	agrivoltaics	can	help:

*	Keep	farms	and	ag in	the	community	

*	Income	from	solar	can	buffer	against
(1)	volatile	market	and	trade	disputes
(2)	climate	variability	that	is	becoming	even	more	

unpredictable

*	Access	to	better	working	conditions	in	light	of	
climate	change	(recent	heat	waves)



Experiential	science	learning	and	potential	workforce	
development	with	K-12	kids



The	public	is	ready	for	a	solution!



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

Award	#	2025727


