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Introduction

Since 2018, Culpepper, Virginia has become a hotspot for resistance to utility-scale solar
projects. An organization founded and headquartered in Culpepper, Citizens for Responsible Solar,
has led much of this resistance successfully blocking four projects in the county since 2018
(Citizens for Responsible Solar, n.d.). Finding success in Culpepper, and retooling strategies that
have worked in opposing wind energy development, the group has developed a playbook of
community organization using a set of grievances that has been used in at least 12 states as of 2023
(Green et al., 2023). Emphasizing health and environmental concerns about solar panel materials
and site runoff, Citizens for Responsible Solar has energized communities to protest solar
development (Green et al., 2023). These concerns are able to be mitigated through proper materials
sourcing and site development plans, but the community organization is putting pressure on local
officials who are wary of the political blowback if they vote in favor of solar projects (Green et

al., 2023).

Increased opposition to solar energy projects from community organizations like
Culpepper’s Citizens for Responsible Solar is coming at a time when the US’s electricity load
growth, driven by data centers and manufacturing, is expected to rise at a rate not seen since the
1980s (Walton, 2024), after a period of almost flat growth since 2007 (Figure 1). An increasing
amount of new electricity generation is coming from solar projects, with solar expected to be 52%
of new electric-generating capacity in 2025 (U.S. Energy Information Administration (EIA),
2025). Economic viability as solar becomes cheaper (Figure 2) and climate change concerns are
leading to the increased investment in solar energy nationwide. Increased renewable energy
generation, which solar energy is a form of, is seen as a way by the Intergovernmental Panel on

Climate Change to mitigate climate change through transitioning from conventional fossil fuel



energy generation sources that emit harmful greenhouse gasses (GHGs) to renewable energy
sources, which has fueled global investment into renewable energy (Calvin et al., 2023). GHG
emissions have been shown to cause climate change and infrastructure destruction, loss of

property, and decreased human health and food security (Calvin et al., 2023, p. 6).

U.S. electricity retail sales to major end-use sectors and electricity
direct use by all sectors, 1950-2022
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Figure 1: US electricity usage, 1950-2022 (U.S. Energy Information Administration (EIA), 2023)

To encourage the energy transition and increase energy production, efforts have focused
on utility-scale (above 5 MW of generating capacity) renewable energy projects. While these
projects emit less GHGs than traditional fossil fuel sources, they take up vast amounts of land,
which brings them into conflict with rural communities (Capelldn-Pérez et al., 2017). In the rural
United States, solar projects have faced backlash from local citizens causing project delays and

cancelations (Susskind et al., 2022).

Understanding and addressing these issues is critical for expanding the use of solar and
thereby encouraging a vital part of the energy transition. This thesis will investigate the
environment nationally and in Virginia for solar adoption, previous adoption issues in new rural

technologies, and the current landscape of public acceptance of solar nationally. Then, I examine



the approval process for four solar projects including examples of denied, deferred, and approved
projects. Through this analysis, I show that the agricultural character of the community and
environmental concerns were the primary reasons for opposition from community members, and

denied projects often did not follow local government comprehensive plans and ordinances.

The Case for Solar

Although solar energy can refer to concentrated solar power (CSP) or photovoltaic panels,
in this paper only photovoltaic panels are discussed, as they are the only solar power able to be
used in Virginia due to the climate and topography, with CSP often being used in deserts. The
modern silicon photovoltaic solar cell, first created in 1954, has been continually developed into
the efficient, cheap and utility power capable device that it is today, with strong help in the 2010s
from manufacturing in China to increase production for the industry worldwide (Museum Of Solar
Energy, n.d.). The price of the solar photovoltaic energy decreased 89% from 2009 to 2019 due to
research and development making the panels cheaper and more efficient in addition to low
operating costs and no cost for fuel inherent in solar panels (Roser, 2020). Solar photovoltaic
energy is now cheaper than fossil fuel worldwide, and almost cheaper than the low end of fossil
fuels in the US, as shown in Figure 2, making it a competitive option for new energy production
for utilities and developers (Our World in Data, n.d.). Fossil fuels have a range of prices on these
graphs due to the variable costs of fuel. Due to these factors, solar is expected to make up a
majority, about 52%, of new electric-generating capacity in the US in 2025 (U.S. Energy

Information Administration (EIA), 2025).
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Figure 2: Levelized cost of solar photovoltaic energy in the world (left) and the US (right) (Our
World in Data, n.d.)

Virginia is the 9™ largest producer of solar energy of US with 13% of the power generated
coming from solar projects in 2023, with more solar development expected due to forecasted load
growth on the grid (Virginia Energy, n.d.). Communities throughout Virginia have been responding
to increased demand for solar, while each community has different responses due to landscape and
community differences (Weldon Cooper Center for Public Service, 2022). While solar ordinances
have developed across the state, 65 out of 133 localities in Virginia have not developed any utility-
scale solar ordinance as of 2023, which can discourage solar development (Smith, 2023). Another
driver of solar investment in Virginia is the 2020 Clean Economy Act where Virginia legally

committed to 100% clean electricity by 2050 (Virginia Clean Economy Act, 2020).

The growth of solar has also fueled job growth in the US. As of 2019, 249,983 jobs were
created by the solar industry, with installation taking up a majority of the jobs (67%), followed by
manufacturing (14%), sales and distribution (11%), and operations and maintenance (4%)
(Tabassum et al., 2021). With climate targets and economic factors fueling solar growth, solar
photovoltaic installers are projected to be the second fastest growing occupation in the country
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between 2023 and 2033 (Bureau of Labor Statistics, 2024). While creating jobs, the solar industry
does not require many long-term jobs and might only “create” jobs in a county for a short period

during construction and have comparatively few operation and maintenance long term jobs.

Solar projects also, if managed well, improve the environment. They contribute to
improved air quality and mitigate climate change by offsetting fossil fuel energy production and
decrease the amount of water needed compared to traditional energy sources, although they use
more land. Land usage issues such as erosion, habitat connectivity, and conflicts with other types
of land use such as agriculture, natural habitats, and protected areas need to be mitigated in the
design (Agupugo et al., 2024). With the right practices, local ecosystems can even be improved
(Green et al., 2023). Utilizing brownfields or former industrial land and dual-use projects such as
agrivoltaics can help alleviate some of the land use concerns (Agupugo et al., 2024). Although
brownfields, properties where the reuse is complicated by a hazardous contaminant, are a
promising land use for solar, current permitting causes these sites to take a long time to develop
and therefore are unlikely to represent a substantial share of new solar generation in the next
decade, which means that new solar projects will likely be on land that can have other uses such

as rural agricultural land (American Clean Power, 2022).

Solar farms can be an economic boon to landowners and localities in rural communities.
Leasing land to solar farms is more profitable in Virginia than leasing to agricultural land: general
estimates of annual lease rates range from $500-$2,000/acre (Richardson, 2023), while the average
cropland lease rate in Virginia is $57/acre (Born et al., 2020). Dominion Energy, a large utility in
Virginia, claims that “in most cases”, solar development will “significantly” increase taxes for the

local government, which can be low on resources (Dominion Energy, 2025).



Rural Adoption of New Technologies

Technological and social change often includes resistance as a common aspect in the
process of creating change. From 1900 to 1960, rural life in America underwent a transformation
of daily life with the introduction of the telephone, automobile, radio, and electrification. Farmers
resisted each technology before eventually making them a part of existing cultural patterns. Some
of this resistance can still be seen with the Old Order Amish in Pennsylvania who do not own
telephones and automobiles. In addition, resistance has taken the form of using the technology for
a slightly different purpose than intended, such as rural America’s use of early telephones to
eavesdrop and play music on the line, which telephone companies wanted to limit to prevent the
lines being tied up and batteries from wearing down. Electricity faced more opposition and similar
challenges to today’s resistance to rural solar adoption such as securing rights of way for power
lines. Community organization and “not-in-my-backyard” (NIMBY) sentiments, which are also
common today with solar projects, were common with electrification. In 1938 the Administrator
of the Rural Electrification Administration (REA) said, “Everybody says he wants electricity, but
when it comes to locating the lines and locating the poles, many people either refuse to hand out
essentials, thereby denying their neighbors electricity, or make it so difficult and so costly that
certain lines cannot be built at all.” To get around resistance from a variety of sources, multiple
responses were taken, mostly by creating new organizations and techniques. In addition, new
promotional campaigns were created utilizing kitchen parties, a Farm Equipment Tour, and a
promotional movie. The technology was also adapted in the combination stove to fit into rural life.
Solar can learn from these examples as residents had more ownership in telephones by owning
them themselves which correlated to less pushback, while multiple marketing campaigns and

products were created to push the adoption of electrification in rural communities (Kline, 2003).



Public Acceptance of and Resistance to Solar

National surveys report high public support for the added solar projects, but there has been
significant resistance and criticisms at the local level including concerns about the intermittency,
excessive noise, and risks to wildlife, productive farmland, biodiversity, and human health caused
by solar projects (Crawford et al., 2022). The projects are perceived to have a negative impact on
the local environment, although with proper site planning they can be a benefit and they are meant
to have a positive impact on the global environment through mitigating GHGs (Jones, 2024). A
“not-in-my-backyard”, or NIMBY, mentality is often adopted for these projects locally despite
their widespread national support. Nationally, this has led to more solar and wind projects being

blocked by local governments than approved for the first time in 2023 (Crable, 2024).

Across the United States, “local opposition to renewable energy facilities is widespread
and growing” (Eisenson et al., 2024, pg. 4). Specifically, local governments are enacting laws to
block or restrict renewable energy facilities and projects are being delayed or canceled by project
opponents such as Citizens for Responsible Solar (Eisenson et al., 2024). This has led to 395 local
restrictions (55 new), 19 state-level restrictions (2 new), and 378 contested projects (82 new or
updated), with new restrictions occurring between May and December of 2023, a major increase
in a short period of time (Eisenson et al., 2024). In Virginia, an increasing amount of county
ordinances and restrictions are threatening solar farms’ approval (Noah Sachs, 2024) leading to at
least 24 renewable energy projects being contested statewide, including two small-scale dual use

agrivoltaic (agriculture and solar) projects (Eisenson et al., 2024).

Communities hold the key to approving large scale solar projects needed to advance the
energy transition and meet Virginia’s legal obligations. Local cooperation and strong laws have

been found to be vital to successful solar development (Gross, 2020). Misinformation (Padyk,
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2023), aesthetics (Roddis et al., 2018), and beliefs about the environment and renewable energy
(Scovell et al., 2024) have been found to impact the local community’s response to large-scale
renewable energy projects worldwide. In Appalachia, anti-solar local ordinances have been
adopted in some communities because of opposing understandings of solar projects as a financial
protector of farmland or a threat to farmland and causing farmland loss (Gamper-Rabindran &
Ash, 2024). While these are potentially impactful in Virginia, each locality responds to solar
projects differently as the opposition “does not typically originate from only one source” (Susskind

et al., 2022, pg. 13).

For this case study, I will be utilizing place identity as a framework for the findings. Place
identity involves the “emotional and evaluative significance of this membership” to a physical
place (Belanche et al., 2021, pg. 242), which can strongly affect a person’s viewpoint on a
particular issue. I posit that this is the root issue behind a “not in my backyard” (NIMBY)
philosophy and a large reason why rural and majority agricultural communities targeted for solar
development do not want to see large swaths of their land change from agriculture to solar farms.
I posit that the resistance to solar is due to a combination of misinformation and strongly held place

identity in rural areas.

Methods

I conducted an analysis of the approval process for utility scale solar projects in Virginia
utilizing local government meeting notes and news articles, specifically focusing on four of the
contested renewable energy projects identified by Eisenson, Elkin, Singh and Schaffir (2024).
These projects are a range of sizes, from 5 MW to 617 MW. I examined the denied projects of
Bakers Pond Solar (Prince George) and Cartersville Solar (Powhatan), deferred project of White

Oak Tree Solar (Fluvanna), and the built project of Spotsylvania Energy Center (Spotsylvania, 617
8



MW). Utility scale projects are defined as: “typically ground-mounted and are the principal land
use of an area of land. They connect to the transmission network and have a rated capacity greater
than 5 MW and can be upwards of a hundred megawatts or more.” (Weldon Cooper Center for
Public Service, 2022). Resistance to solar is examined for common themes which will be used to

provide recommendations for continuing to grow solar in Virginia to meet legal obligations.

Analysis

The minutes from the meeting for Bakers Pond Solar where the project was denied included
written statements from community members submitted before the meeting with 25 against and 9
for. During the meeting community members spoke to concerns about the project violating zoning
ordinances, habitat and wildlife impacts, groundwater contamination, runoff and erosion concerns,
property value and tax concerns, keeping the agricultural and rural heritage of the community,
noise levels, viewshed and sight line concerns, long term effects and decommissioning procedures,
power not going back into the community, and the majority of the jobs creating being temporary
construction jobs. Community members also spoke to positives from the project including it being
a way to make money for the landowner, job growth for apprentice style training programs for

construction trade groups, and climate change impacts (Prince George County, 2023).

Cartersville Solar in Powhatan was rejected due to impacts on an area of Priority
Conservation Area and Protected Land as designated by the Long-Range Comprehensive Plan,
where it would cut off the wetlands that are the only remaining wildlife corridor in the area for

rare and endangered species (Bacon, 2019).

White Oak Tree Solar in Fluvanna was deferred due to residents at the meeting speaking

against the project: 12 spoke against, one weighed the pros and cons of solar, and one spoke on



behalf of the property ownership. Staff in the county conditionally recommended the site for
approval, which might have contributed to the site being deferred instead of denied. Concerns were
around the design of the project as it was on timber land that would be clear cut and used as a solar
project for 40 years before being transitioned back to agricultural land (Fluvanna County Planning

Commission, 2023).

Spotsylvania Energy Center was approved and is operating currently as the largest solar
power facility in Virginia despite opposition from neighbors during the approval process largely
from one gated subdivision that is next to one edge of the 6,350-acre site. The group formed the
Concerned Citizens of Spotsylvania County, and their concerns included that solar panels would
harm the environment and poison the water, they would drive down property values, that a large
industrial use was not compatible with residential properties in the area, and the county would be
financially responsible for cleaning up the site after the 35-year term ended. Environmental groups
and the developer sPower dismissed the concerns as unfounded or exaggerated. sPower disputed
many of the protesters’ claims in a 6,000 page white paper and, after a period of back and forth
with the Planning Commission and Board of Supervisors on the specific conditions for the site,

was able to get approval for the project (Vogelsong, 2019).

Discussion

Complaints in these meetings centered around zoning and planning, property, and
environmental concerns. How people identify with their community shapes their protests:
agricultural and rural heritage was a factor in most of the sites through either explicitly stating it,
through concern about zoning and property ordinances that would maintain rural aspects instead
of the “industrial” solar projects, or environmental concerns that the sites might impact the entire

area and degrade the quality of the rural environment. For example, if solar developments are not
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designed correctly, runoff can be a major concern as it has in Powhatan County where a lake has
turned murky brown from runoff likely from construction on a Dominion Energy solar project
(Holmes, 2025). In addition, Energix Renewables, a solar firm with projects across the state, has
violated state environmental regulations primarily around erosion and stormwater runoff, for the

third year in a row and they must pay a civil penalty of $158,000 (Busse, 2024).

There are many ways that companies and counties can and do mitigate environmental risks.
Unlike what some people claimed in the meetings analyzed, solar panels themselves do not harm
the environment or poison the water and solar power generation does not produce excessive noise
as the noise is designed to not exceed a low threshold. Agricultural character can also be preserved
by planning for minimal impact to sightlines and planting trees within sightlines. In general, the
environmental concerns for a utility-scale solar project are similar to other large land uses: erosion
and stormwater runoff are issues prevalent on any large land use and need to be, and in general

are, accounted for in the site design. Spotsylvania Energy Center is a good example of this.

Local government is the deciding body for approval for solar projects in Virginia. Different
priorities in local government- whether for economic development or keeping agricultural
character of a community- directly impact the likelithood of a solar project being approved. In
addition, the solar projects that were denied in this analysis all violated some part of the local
government’s regulations, which were put in place before the design of the solar plants were made.
Therefore, it is important to pay attention to local regulations, comprehensive plans, and local
government dynamics in proposing and designing a solar project. Local regulations can also be
hostile in some counties, leading to less solar development there. Most of the speakers at the

meetings analyzed were protesting the solar development, although generally their numbers are
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comparatively small for the number of residents in the county, giving a small number of citizens a

large sway over the policy for a county.

Although this report focuses on the reasons for protesting solar development, there are several
organizations across the state that actively promote solar farms from different angles. The
Community Climate Collaborative (C3) headquartered in Charlottesville promotes solar power
through advocating for the ability of solar to fight climate change while being equitable if designed
correctly following their Solar Justice Scorecard (Community Climate Collaborative, 2025).
Energy Right advocates for the ability of solar to provide energy security and economic growth
while being a safe land use (Energy Right, n.d.). The Virginia Solar Survey (2022) found that

outreach and education for localities as they consider solar projects is important for their approval.

Conclusion:

Through an analysis of the approval process of four solar projects in the Charlottesville,
VA area I found that agricultural character of a community and environmental concerns are top of
mind for opponents of solar. While both can be mitigated through design, the solar projects that
were denied in this analysis did not follow local ordinances and comprehensive plans directly
leading to their denial. Local regulations can also be hostile to solar development, making it harder
for developers to follow ordinances. In addition, local residents can be a vocal source of opposition
to new projects particularly when they feel that their identity as part of a rural community is
threatened. Solar projects can be seen as an industrial use and not compatible with the rural and
agricultural character of a community, although it is possible to grow crops or have livestock such

as goats on the same piece of land as a solar farm.
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I recommend that new solar projects develop strategies to educate the local community on
design choices made to preserve the agricultural character of a community and follow
environmental best practices, potentially in conjunction with local advocacy groups like C3 and
Energy Right. In addition, solar developers should always show how their project is in line with

the comprehensive plan and local ordinances for the community.

This study is limited in the scope of the project, as only four projects were studied, although
the complaints found in the projects line up with other research done nationally. In addition, this
analysis relies on meeting notes and news articles, which could miss some nuance to the arguments
that interviews would expose. In the future, the inclusion of more sites in the study and interviews
could improve the depth of understanding of this issue. Particularly focusing on interviews with
organizations that resist solar, can highlight nuances that were not able to be captured in meeting

notes, websites, and news articles.
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