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INTRODUCTION

A utility-scale solar project has a capacity of five or more 
megawatts to generate electricity from sunlight using an 
array of solar panels. A five-megawatt solar plant takes 
up at least 25 acres and provides enough electricity to 
power 500 to 1,200 homes, but many utility-scale solar 
projects generate more than 100 megawatts. 

To reach President Biden’s goal of 100% renewable 
electricity by 2035, the United States will need to build 
thousands of utility-scale solar projects covering millions 
of acres (Krishnamurthy and Serpell 2021). Part of 
the reason is that solar panels are not energy dense, 
converting only about 25% of sunlight into electricity. 
More efficient solar panels would need less space. 

Rural areas and agricultural land present attractive 
sites for utility-scale solar because of the large parcel 
sizes that limit conflicts with neighboring properties. 
Some people, however, oppose using agricultural land 
for solar projects for aesthetic reasons, the potential 
loss of food and fiber production, or the effects on the 
local agricultural industry. The competition for land 
between utility-scale solar and agricultural production 
will likely increase. But there are ways to accommodate 
agriculture and solar projects on the same property. 

Where utility-scale solar will be built and the size of 
these projects will depend heavily on local government 
land use regulations. Key decisions will be: 1) whether 
to allow utility-scale solar projects; and, if so 2) how 
to determine the location, construction, operation, and 
retirement of solar facilities. 

UTILITY-SCALE SOLAR PROJECTS

Utility-scale solar comprises the majority of U.S. solar 
electricity generation. In 2021, the U.S. had a solar 
electricity capacity of 113.5 GW, able to power 21.8 
million homes. In the first nine months of 2021, solar 
projects made up 54% of the nation’s new electric 
generating capacity (SEIA 2021).

One reason for the growth in utility-scale solar is the 
sharp decline in the cost of solar panels since 2010 
(Bolinger et al. 2021). Together, solar and wind facilities 
now supply almost 11% of U.S. electricity and at a 
lower cost compared to coal and nuclear power (U.S. 
EIA 2020). 

Yet, solar facilities generate intermittent power because 
the sun doesn’t shine at night or on cloudy days. The 
development of large storage batteries is the leading 
way to overcome the intermittency problem. Although 
storage battery technology continues to improve, utility-
scale solar projects cannot fully replace coal, natural 
gas, or nuclear power plants. 

A utility-scale solar project consists of hundreds to 
thousands of ground-mounted solar panels and often 
includes nearby buildings that contain large batteries to 
store power for future use. A utility-scale solar project 
may be referred to as a solar farm, solar park, solar 
plant, or a solar power station. The primary purpose of 
utility-scale solar is to generate electricity and send it 
to customers off site. A utility-scale solar plant is either 
owned by a public utility or a rural electric cooperative.

Three levels of government regulate utility-scale solar. 
The Federal Energy Regulatory Commission (FERC) 
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must grant approval for the interstate transmission and 
sale of electricity. A state public utility commission 
(PUC) sets electricity rates and in some states the PUC 
must grant approval for a new solar project. 

Individual counties and townships can adopt rules for: 
1) whether to allow a utility-scale solar facility; and, if 
allowed, 2) the location, size, and retirement of a utility-
scale solar facility (see sidebar). The approval process 
for a utility-scale solar project typically takes three to  
five years (SEIA 2022). 

There are economies of scale in developing and 
operating utility-scale solar projects. Generally, a utility-
scale project can produce 1 kilowatt (kW) per 100 
square feet of solar panels (YSG Solar 2022). Adding in 
land buffer and buildings, a five-megawatt (MW) facility 
requires between 5 and 10 acres per megawatt of 
electricity generated (SEIA, 2022). 

The average cost of developing utility-scale solar varies 
from around $500,000 to $700,000 per megawatt. 
For example, a five-megawatt solar project will cost 
about $3 million to build (Solar Reviews 2020). Many 
utility-scale solar projects exceed 100MW. Developers 
generally want land located within two miles of an 
electrical substation and within 1,000 feet of three-
phase power (alternating current). Profit for a utility-scale 
solar project is estimated at about $20,000–$40,000 
per acre (YSG Solar 2022). 

GOALS OF THE STUDY

This study sought answers to several questions about 
utility-scale solar projects: 

1. What are the pros and cons of utility-scale solar  
on farmland?

2. In which states are utility-scale solar plants  
being developed?

3. In which states and local jurisdictions are utility-scale 
solar plants being sited on farmland?

4. How are state and local governments regulating 
utility-scale solar on farmland?

FARMLAND PROS AND CONS 

Farmland is attractive for utility-scale solar developers 
because of the large land parcels and generally level 
terrain. For landowners, utility-scale solar can mean a 
substantial monthly lease payment from the solar plant 
developer (see sidebar).

Utility-scale solar plants can cover up to hundreds of 
acres and can interfere with scenic views. Removing 
agricultural land from production can hurt local farm 
economies and leasing land for utility-scale solar can 
drive up land rents and prices. Some concerns exist 
about restoring the site of a solar plant to agricultural 
production. Still, some landowners have continued to 
graze small livestock such as sheep, create pollinator 
space, or raise vegetables amid the solar panels. 
Growing extensive row crops, however, such as corn  
or wheat, is not possible. 

REGULATING SOLAR ON FARMLAND

State and local governments vary in how they regulate 
utility-scale solar on farmland. Rural governments often 
lack the expertise to draft a comprehensive plan, zoning 
ordinance, and subdivision and land development 
regulations that address utility-scale solar. As a result, 
they may be unprepared when faced with a proposal  
for a utility-scale solar project on farmland. 

COMPREHENSIVE PLAN
A comprehensive plan is a blueprint for growth and 
change in a city, county, or township over the next 10 
to 20 years. The plan includes general goals and more 
specific objectives for a variety of subjects affecting the 
community: population, economic development, natural 
resources, and energy, among others.

A local government that wants to encourage the 
development of utility-scale solar facilities should list 
this as a goal and objective in the plan. The plan should 
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also identify suitable locations for utility-scale solar 
projects on the future land use map. The future land use 
map is the basis for the zoning map, which regulates the 
location of different land uses to promote public health, 
safety, and welfare.

ZONING
A zoning ordinance consists of a text describing the 
different zoning districts (residential, commercial, 
industrial, agricultural, etc.) and a map depicting the 
location of each zoning district. A zoning ordinance can 
regulate the siting, development, operation, and de-
commissioning of a utility-scale solar facility. 

The zoning ordinance should address: 

1. Districts in which a utility-scale solar plant may  
be located.

2. Minimum lot size on which a solar plant may be sited.

3. Amount of a land parcel that can be covered in  
solar panels.

4. Minimum setbacks from property lines and any 
related buildings.

5. Maximum height of a solar array and related buildings.

The zoning ordinance may treat a utility-scale solar 
project as: 

1. By-right use. Outright permitted.

2. Special exception. Allowed if project meets specific 
standards spelled out in the zoning ordinance.

3. Conditional use. Allowed if approved by the local 
governing body. 

For example:

Location. Must be located in an M-1 Industrial Zone or 
in an Agricultural Zone.

Minimum Lot Size. Must be built on a property of at 
least 100 acres.

Lot Coverage. Must not cover more than 50% of  
the property.

Setbacks. Must be set back at least 50 feet from a 
stream, 150 feet from a river, and 300 feet from any 
property boundary.

Height. No more than 15 feet tall.

Use Permits. By-right zoning designation not 
recommended—a special exception or a conditional  
use is recommended. 

UTILITY-SCALE SOLAR STEPS
1. Form a utility. A utility is needed to do 

business with a landowner, either an 
existing utility or a new utility formed  
by investors.

2. Sign a lease option. The utility enters 
a land lease option of two to five years 
with a landowner.

3. Get local approval. Local governments 
must approve the project for zoning, 
subdivision, land development, etc.

4. Get PUC approval. The public utility 
commission must also sign off.

5. Get federal approval. The regional 
transmission operator or FERC must 
sign off on transmission connections.

6. Sign a lease. Once approvals are in 
place, the utility and landowner enter 
into a long-term lease. 

7. Build and maintain. After building 
the solar plant, the utility operates and 
maintains it for 25 years or more.

8. Maximize use. Space between solar  
arrays can be used for grazing, 
pollinators, and some crops.

9. Refurbish. Utility-scale solar can either 
be renewed or removed—returing the 
land back to agriculture.
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SUBDIVISION AND LAND DEVELOPMENT REGULATIONS 
Subdivision and land development regulations (SALDO) 
determine the infrastructure and landscaping the 
developer of a utility-scale solar project must provide, 
such as roads and power lines, and vegetation. 
The SALDO can require an environmental impact 
assessment for the project, and the local government 
can use the SALDO to require the developer to post a 
bond for the eventual removal of the solar project. Often, 
a local government will combine the zoning and SALDO 
requirements into a separate solar facilities ordinance.

SALDO requirements can include: 

Siting. Solar panels must be sited to minimize glare 
onto neighboring properties and roadways. A viewshed 
analysis must be conducted to evaluate the impact on 
neighboring properties and roadways.

Erosion and Sediment Control. The solar facility must 
comply with standards for land grading, stormwater 
management, and pollution control during construction 
and maintenance of the facility.

Fencing. A fence at least six feet high must be placed 
around the perimeter of the solar facility and be at least 
300 feet from any property boundary.

Vegetative Buffer. A vegetative buffer is required 
around the solar facility to minimize the visual impact on 
neighboring properties. 

Access. The owner/operator of a solar facility  
must provide and maintain adequate access for 
emergency vehicles.

De-Commissioning. A de-commissioning plan may 
be required from the solar project developer before the 
local government will issue a zoning permit or approve 
a land development plan. The local government can 
require the solar developer to post a bond to ensure 
that there will be adequate funds available to complete 
the removal of the solar facility should the developer go 
bankrupt or not perform the de-commissioning. 

STATES WITH UTILITY-SCALE SOLAR

Utility-scale solar exists in most states (See Figure 1). 
California is the leader with over 12,000 MW installed 
as of 2020. Texas, Florida, North Carolina, Nevada, and 
Georgia follow, with between 2,000 and 4,900MW of 
capacity. Recently, the Southeastern region has installed 
more new utility-scale solar capacity than any other 
region (U.S. EIA 2020). 

ALLOWING SOLAR ON FARMLAND

A search of states, counties, and municipalities found 
that only two states influence local zoning regulations 
for utility-scale solar on farmland (see Table 1). Ohio 
authorizes local governments to ban utility-scale solar 
plants and to designate areas where solar projects are 
prohibited (Krouse 2021). By contrast, Florida, permits 
solar plants by right in county agricultural zoning districts 
(Florida Senate 2021). Twenty-one states require a 
review of utility-scale solar projects by the State Public 
Utility Commission or similar body. Twenty-eight states 
leave the regulation of solar plants to local governments.

Out of 125 local governments identified, 11 counties 
and three municipalities banned solar plants from 
farmland (see Table 1). For example, Santa Clara 
County, California prohibits commercial solar farms on 
land zoned for large-scale agricultural uses (Sustainable 
Energy Roadmap Project 2016). Madison County, 
Virginia, permits utility-scale solar only in industrial 
zones (Madison County Zoning and Planning 2021). 
Five counties and three municipalities permit utility-scale 
solar plants outright.

Most local governments—32 counties and 16 
municipalities—use the special exception permit  
process to ensure that a solar plant meets certain 
requirements spelled out in the zoning ordinance.  
For example, Currituck County, North Carolina allows 
solar energy facilities in the agricultural zoning district 
via a special use permit. The zoning ordinance includes 
specific requirements for setbacks (100–300 feet), 
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TABLE 1: SUMMARY OF REGULATION OF UTILITY-SCALE SOLAR ON FARMLAND BY STATE OR COUNTY OR MUNICIPALITY

Government Level State County Municipality Total

Zoning: Ban Allowed 1 11 3 15

Zoning: Conditional Use 0 30 3 33

Zoning: Special Exception 0 32 16 48

Zoning: Outright Permitted 1 5 3 9

Requires State Public Utility 
Commission Review

21
21

No Zoning Regulation 27 14 8 49

Total 50 92 33 175

FIGURE 1: . SOLAR PV CAPACITY (MW), AS OF 2020 FOR SYSTEMS LARGER THAN 5MW
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height limits (not to exceed 20 feet), maximum parcel 
size (1,500 acres), glare mitigation, and a certified 
decommissioning plan (Currituck County 2021). 

Thirty-three local governments—30 counties and three 
municipalities—require a conditional use permit, decided 
upon by the local elected officials, to build and operate a 
solar plant. For example, Pima County, Arizona may allow 
solar facilities on agricultural land in rural zones through 
a conditional use permit (Pima County 2016). 

APPROVALS AND DENIALS ON FARMLAND 

Utility-scale solar projects in our search have been 
approved for construction and operation on farmland 
in 25 states. But seven states have denied utility-
scale solar proposals on farmland. Figure 2 provides a 
summary of utility-scale solar installations on farmland 
by size and status.

The fact that one in five utility-scale solar projects in the 
study have been denied should raise concerns for solar 
developers. There may be opportunities for compromise 
that enable local governments to approve solar projects. 
Co-locating animal grazing, pollinator production, and 
even growing vegetables within fenced solar projects—
so-called agrivoltaics—can work, especially if the solar 
panels are placed on tall piers. Limiting the size of solar 

operations and siting and screening requirements may 
overcome objections to aesthetics.

CONCLUSIONS AND RECOMMENDATIONS

States and local governments have the authority to 
decide whether to allow the development of utility-scale 
solar facilities in general, and specifically on farmland. 
The extent of utility-scale solar will depend on case-
by-case reviews of solar plant proposals, which can be 
a time-consuming process. In any land development 
project, opposition from neighbors and local interest 
groups is always a possibility. 

Farmland presents attractive locations for utility-scale 
solar because of the large amount of open space 
and generally level landscape. In addition, farmland 
owners may view leasing land for utility-scale solar 
as a good opportunity to supplement their income. 
Leasing land occurs on a case-by-case basis between 
the landowner and the solar developer. There is no 
standard lease contract, but a standard contract could 
help spur solar development.

To achieve the Biden Administration’s goal of 100% 
renewable electricity by 2035, millions of acres would 
have to be covered in solar panels. Most of this land 
would likely be farmland. Removing large amounts of 

FIGURE 2: SUMMARY OF UTILITY-SCALE SOLAR INSTALLATIONS ON FARMLAND AND LOCAL GOVERNMENT DECISIONS

Size Distribution of Utility-Scale Solar Projects
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land from crop production could disrupt some local farm 
economies. But often the opposition to utility scale solar 
is a matter of aesthetics. Still, if utility-scale solar can 
be integrated into agricultural operations, then the solar 
industry could gain greater acceptance.

States in the South and Southwest are best-suited to 
utility-scale solar projects because of the long hours 
of sunshine. Also, the South has the largest regional 
population in the U.S. Siting utility-scale solar close to 
end users reduces the loss of electricity in transmission.

Model ordinances exist to guide communities in the 
regulation of utility-scale solar plants (Gomez and 
Morley 2021). The location, siting, operation, and de-
commissioning of solar plants are all important steps. 
The clearer the review and approval process, the better 
solar developers can determine where and how to 
develop their projects. 
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