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Introduction

Agrivoltaics combine solar-generated electricity

and agricultural activities in a dual use of farmland.
Agrivoltaics present a way to expand solar capacity,
while maintaining land in agricultural production.

An agrivoltaics project has ground-mounted solar
photovoltaic panels to produce electricity, along with
intensively grown berries and vegetables, pollinator
habitats, or the presence of grazing livestock—
especially sheep.

There are three general types of solar projects that
incorporate agrivoltaics (Daniels and Chen 2025;
Edington 2024):

1. Solar electricity is used exclusively on the farm;

2. Community solar, in which a solar developer sells
the generated electricity to a utility company, which
then provides a credit on the electricity bills of local
residents; and

3. Utility-scale solar, in which a solar developer sells the
generated electricity to a utility company for distribution
across the electrical grid.

Although solar development has faced recent setbacks,
it has proven to be increasingly popular, as the U.S.
strives for further energy independence. In 2012,

solar deployment made up just 10% of America’s new
electricity generating capacity. In 2024, it made up over
60% (Solar Energy Industries Association (SEIA) 2025).

The passage of the One Big Beautiful Bill Act in

2025 ended the 30% investment tax credit for solar
development. In addition, 166 county governments
across the U.S. have reportedly adopted either
restrictions or bans on solar development (Weise et
al. 2024). In nearly every state, agrivoltaics projects
require specific approval from the local government.

While cutbacks to financial incentives and increases

in obstacles from local governments pose challenges
for future solar development, they also highlight the
importance of investigating alternatives to traditional
solar, such as agrivoltaics, which have the potential

to garner greater public support. The purpose of this
study is to investigate how local government zoning
ordinances could promote agrivoltaics to help overcome
local opposition to solar development. This opposition
to solar projects has emerged over four key issues:

1. Aesthetics: Solar panels look industrial, which can
change the character of a rural community (American
Farmland Trust (AFT) 2022):

2. Loss of Productive Farmland. Farmland under solar
panels usually does not support crops or livestock,
which can disrupt a local farming economy (Carlson
2026);

3. Competition for Land: Solar developers typically pay
more to rent farmland than local farmers can afford (AFT
2022); and

4. Potential Impact on Property Values: Some neighboring
landowners fear that solar development would reduce
the value of their property (Weise et al. 2024).

Although agrivoltaics projects are relatively new,
more than 600 now exist across the U.S. (National
Renewable Energy Laboratory (NREL) 2026). In Virginia,
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the Roundabout Meadows Community Farm is using
their agrivoltaics project to power farm equipment,
such as pumps, electric fences, and lighting—as well

as to provide pasture for sheep and raising crops.
Although their operation is small (only a quarter acre),
it serves as an example of how agrivoltaics can be used
to create a closed-loop system for food and renewable
energy (Vaughan 2025).

In Colorado, Jack’s Solar Garden (JSG) provides a
model for community solar agrivoltaics projects. The
five-acre project produces 1.2 megawatts (MW) of
electricity, enough to power 300 homes in the greater
Longmont, Colorado community (Gilchrist 2024).

In addition to their energy production, JSG grows a
diverse range of crops and hosts a pollinator garden
under the solar panels.

Utility-scale solar agrivoltaics projects are relatively
rare, as they typically involve at least 30 acres,
though they often cover several hundred acres or

more. Currently, elevated solar panels that would
enable farmers to operate tractors beneath them

are prohibitively expensive. Growing extensive crops,
such as corn and wheat, in agrivoltaics projects is
unfortunately not yet financially feasible. Alternatively,
growing vegetables or berries under and between solar
panels on dozens or hundreds of acres would require a
large labor force.

Most commonly, utility-scale agrivoltaics projects
incorporate grazing sheep, as they do not damage the
panels (Figure 1). According to the American Solar
Grazing Association, there were approximately 113,050
sheep on 129,000 acres across more than 500 solar
sites with an electrical generating capacity between
18,000 and 26,000 MW (Andrew et al. 2025). The
largest utility-scale agrivoltaics project to date is in
Texas, with more than 13,000 sheep on eight solar
facilities totaling 12,600 acres (Sotirakopoulos 2025).

Figure 1: Sheep Grazing in a Utility-scale Agrivoltaics Project in Central Pennsylvania

Although agrivoltaics projects are promising, they
generate a very small share of the nation’s renewable
electricity capacity (U.S. Department of Energy
(DOE) 2025). The U.S. DOE has projected that solar,
mainly from utility-scale projects, will produce 45%

of the nation’s electricity by 2045 (U.S. DOE 2021).
With current solar technology, reaching this level of
production would require 10 million acres of land.

American Farmland Trust (AFT) has projected that 83%
of solar development will occur on agricultural land



(AFT 2022). In response, many counties in rural areas
have imposed limits on solar development (Weise et
al. 2024). Agrivoltaics could prove crucial to reducing
opposition to solar deployment and contributing to
the transition to clean energy. However, to ensure
that solar developers incorporate agrivoltaics into
their projects, as opposed to exclusively solar arrays,
they will need incentives from local, state, and
federal governments.

Goals of the Study

This study sought to answer five questions related to
agrivoltaics ordinances through a general web search
of zoning and agrivoltaics-specific ordinances and
publications:

1. Whatis an agrivoltaics ordinance and how can it be used
by local governments?

2. How many local zoning ordinances address agrivoltaics?

3. Do any ordinances distinguish agrivoltaics projects from
exclusively solar projects?

4. Canalocal zoning ordinance favor agrivoltaics over
exclusively solar developments?

5. What specific language should be included in a model
agrivoltaics ordinance?

What is an Agrivoltaics Ordinance and
How Can Local Governments Use It?

A local government can allow for agrivoltaics projects
through its zoning ordinance, or in a separate solar
ordinance. Zoning is the most common land-use
regulation tool for local governments—it controls

the types of development, the height of buildings
and structures (such as solar panels), the setbacks
of buildings and structures from property lines, the
coverage of land in impervious surfaces (again, such
as solar panels), and densities (how many acres of a
property can be covered in solar panels).
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Solar developers will often avoid areas where local
governments do not clearly regulate solar, because
this can lead to a longer, more uncertain and expensive
approval process as developers attempt to negotiate
locations and permits for their projects.

Unlike other structures permitted in zoning ordinances,
solar panels have a limited lifespan (typically 25 to 30
years). Their eventual de-commissioning and removal
requires the remediation of the site and a performance
bond from the solar developer to ensure that the
remediation is completed should the developer go
bankrupt—a process not typically addressed in a zoning
ordinance. To regulate the special situations that arise
with solar development, several local governments
have adopted a solar ordinance which is separate
from their zoning ordinance (AFT 2022).

Solar ordinances enable local governments to

control the installation of solar electricity-generating
facilities, including the siting of the solar panels. These
ordinances usually include requirements for erosion
and sedimentation plans, stormwater management
plans, vegetative screenings and fencing of the

solar areas, limits on the size in acres of the solar
generating facilities, and plans for de-commissioning
and remediation of the solar sites after they

cease operation.

Local governments can encourage the deployment

of agrivoltaics projects through solar ordinances.

For instance, these ordinances can relax limits on
project size or locations on prime farmland if the solar
projects above a certain minimum acreage include an
agricultural component.

How Many Local Zoning Ordinances
Address Agrivoltaics?

Most solar ordinances include no specific mention
of agrivoltaics. Often, agrivoltaics are assumed to be
implied as a permitted use because they combine
agriculture with solar electricity production.

A common problem with the development of
agrivoltaics is that many local governments do not

3f



5  kleinmanenergy.upenn.edu

have specific solar ordinances. Even when local
governments have solar ordinances, they may not
explicitly describe, define, or incentivize agrivoltaics.
Solar ordinances from the Town of Montgomery in
Orange County, New York, and San Luis Obispo County,
California provide models for agrivoltaics regulation
and incentives (Town of Montgomery, NY 2026; San
Luis Obispo County, CA 2026).

Do Any Ordinances Distinguish
Agrivoltaics Projects From Exclusively
Solar Projects?

We found very few solar ordinances that distinguished
agrivoltaics projects from solar projects, except in the
definitions section of the ordinance. For example, the
model solar ordinance in Appendix One identifies and
specifically defines agrivoltaics projects.

The model ordinance drew from existing local
government solar ordinances. Some solar ordinances
either disallow or discourage solar development

on prime farmland. Solar ordinances in the Town

of Montgomery, Orange County, New York, and

San Luis Obispo County, California waive the
restriction on prime farmland if a solar project
incorporates agrivoltaics.

In the Town of Montgomery, utility-scale solar systems
are restricted to 45% of a parcel of land; however, if

a project incorporates agrivoltaics, solar panels are
permitted on between 70% and 80% of the parcel.

Table 1: Types of Agrivoltaics Projects by Size

Solar Used Only on Farm

Size Limit in Acres Up to 10 acres

Typical Maximum

MW Generated Up to 2 MW

Note: One megawatt is equal to 1,000,000 watts, which is enough to power about 1,000 homes.

The Town typically restricts solar projects to less than
20 acres of solar panels on an individual parcel. For
agrivoltaics projects, this limit is doubled to a maximum
of 40 acres.

Finally, there is some evidence that local governments
are more likely to approve a solar project if it involves
agrivoltaics (Pascaris et al. 2021).

Can a Local Zoning Ordinance
Favor Agrivoltaics Over Solar-Only
Developments?

Yes. The Town of Montgomery, Orange County, New
York allows additional acreage for solar development
and greater use of prime farmland if the project
incorporates agrivoltaics, as described above. An
agrivoltaics ordinance that requires agricultural activity
along with solar electricity generation could be useful
for local governments to overcome some opposition to
the deployment of solar facilities.

In the European Union, some national governments
have minimum agricultural production requirements for
agrivoltaics (Daniels 2023). Therefore, close monitoring
of farms is required to ensure that farmers are growing
at least the minimum volume of crops or livestock.

An easier way to regulate agrivoltaics use is to focus
on how the electricity generated by the solar panels
is used and then limit the acreage of ground-mounted
solar panels. This limit, in turn, will restrict the
maximum solar capacity of a project (Table 1).

Solar Used in

Commumity Solar Solar Used in Utility Scale

Up to 25 acres No limit or 300 acres

No maximum or

Uo Bl 60 MW maximum



Although federal incentives for agrivoltaics are
currently unlikely, state level incentives can play

an important role. As an example, Rhode Island

has developed tax benefits for solar projects that
incorporate agrivoltaics. The state allows lots that
incorporate solar to keep their farmland property tax
status if the acreage with solar panels is concurrently
active farmland (Rhode Island Taxation of Farm, Forest,
and Open Space Land, Rl Gen. Laws § 44-27-10.1).

What Language Should Be Included In
a Model Agrivoltaics Ordinance?

The planning commission of Montgomery County,
Pennsylvania crafted a model solar ordinance in 2025.
We amended the ordinance to incentivize agrivoltaics
with lot coverage and lot size bonuses (Appendix One).

A solar ordinance must include a lot size and an
impervious surface maximum. Additionally, some
solar ordinances have requirements for screening
solar panels to minimize glare and to reduce aesthetic
impacts. The ordinance must include standards and
conditions for site remediation once the solar panels
are no longer generating electricity.

An agrivoltaics ordinance must specify the amount

of agricultural production required for the project

to qualify for incentives. Generally, an agrivoltaics
ordinance is likely to be more effective for on-farm only
solar electricity use and for community solar projects
(Table 1). Requiring agrivoltaics for a utility-scale solar
project may prove difficult for a solar developer to
meet. An animal grazing enterprise is likely the only
type of agriculture that would likely be feasible with a
utility-scale solar facility (Figure 1).

Conclusions and Recommendations

Agrivoltaics projects can play an important role in
easing concerns about the deployment of solar
projects as the U.S. transitions to clean energy.
Federal, state, and local governments can incentivize
agrivoltaics through targeted regulations, grants, and
tax inducements.
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Our study explains the specifics of agrivoltaics specific
ordinances, and how local governments can use them
to overcome opposition to solar development. To

date, agrivoltaics are mostly implied as a permitted
use in local solar ordinances and in zoning ordinances
that allow solar development. Few ordinances clearly
distinguish agrivoltaics projects from exclusively solar
projects. However, a model agrivoltaics ordinance

can include specific language and metrics to guide
landowners, solar developers, and the community.

Recommendations to Promote Agrivoltaics

FEDERAL GOVERNMENT

To incentivize solar and agrivoltaics development, the
federal government could extend the 30% investment
tax credit for commercial solar development, which is
currently due to expire at the end of 2027.

The U.S. Federal Energy Regulatory Commission must
intervene to fix the problem of long wait times for new
solar projects to connect to the transmission grid. The
DOE, through its Solar Energy Technologies Office,
could revive its grant program for agrivoltaics research.
Congress could restore the Rural Energy for America
Program (REAP), which provided grants to farmers to
install solar panels.

STATE GOVERNMENT

State governments can create maps of potential solar
and agrivoltaics sites for developers. States can also
allow agrivoltaics projects to maintain their preferential
farmland property tax status as an incentive for
agrivoltaics projects.

LOCAL GOVERNMENT

Local governments can provide zoning incentives for
lot coverage and percentage of prime farmland under
solar panels to give preference for agrivoltaics projects
ahead of solely solar projects. They could also enter
into developer agreements—binding contracts used

as part of the zoning approval process—with solar
developers to ensure that developers incorporate
agrivoltaics by size and type of agriculture. Penalties
would apply if the agricultural enterprise is not
developed, or if operations cease.
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Appendix One: Model Agrivoltaics
Ordinance Highlights

Recommended Amendments to the Montgomery
County, PA Model Solar Ordinance

In July 2025, the Montgomery County, Pennsylvania
Planning Commission produced the Southeastern
PA Model Solar Energy Ordinance (Montgomery
County 2025).

We have highlighted language and concepts from
the model ordinance that address agrivoltaics,
and we have edited parts of the ordinance to
emphasize agrivoltaics:

1. Statement of Intent and Purpose. This section can
emphasize agrivoltaics: “To mitigate the impacts of Solar
Energy Systems on environmental resources such as
important agricultural lands, forests, wildlife and other
protected resources by promoting dual agricultural and
solar land use.”

2. Definition of Agrivoltaics. A solar ordinance should
define the term “agrivoltaics.” The model ordinance
defines agrivoltaics as follows:

‘AGRIVOLTAICS; A solar energy system co-located
on the same parcel of land as agricultural production,
including crop production, grazing, apiaries, or other
agricultural products or services.”

Agrivoltaics can be further defined by pollinator friendly
vegetation and the size and type of agriculture needed
to qualify a solar project as dual use agrivoltaics.

3. ldentification of Zones. The ordinance should identify
the zone(s) in which solar facilities and agrivoltaics are
permitted as a by-right use, a special exception, or a
conditional use. Typically, the zones where agrivoltaics
are permitted include:

a. Agricultural;
b. Low-density rural residential; and

¢. Lightindustrial zones.

4.

Identification of Surfaces. The area beneath ground-
mounted solar panels should be considered pervious
surface, especially where agrivoltaics are used for
grazing livestock, crop production, or pollinator habitat.
Ground-mounted solar panels can be exempt from lot
coverage limits. Alternatively, a local government could
provide a 25% increase in maximum lot coverage if the
proposed solar project incorporates agrivoltaics above a
certain minimum acreage.

Requirement of Additional Features. \egetative
screening, fencing, and landscaping should be required,
both for aesthetic reasons and to protect crops and
livestock within an agrivoltaics project.

Identification of Plan for Agrivoltaics. The site
plan application should identify any areas planned for
agrivoltaics and the type of agricultural activity.

Requirement of Supplementary Plans. A Property
Operation and Maintenance Plan is recommended,
especially if agrivoltaics are used and if the agricultural
activities are a requirement of project approval. The plan
should describe continued photovoltaic and agricultural-
related activities and maintenance and property upkeep,
as well as a review of erosion and sedimentation control
and storm water management plans.

Requirement of Notification if Abandoned or
Terminated. If the agricultural component of the
agrivoltaics project is abandoned or ceases operation,
the owner of the solar energy system must immediately
notify the local government. Such abandonment or

end of operation could be in violation of the permit that
approved the agrivoltaics project and could trigger the
de-commissioning process to remove the solar facilities
and restore the site.
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