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State Background

The Utility Landscape and Structure in North Carolina

The Southeastern state of North Carolina has a diverse landscape that can be separated into
three parts, the Blue Ridge Mountains to the West, the Piedmont Plateau in the center where
most of the state’s population resides, and the Coastal Plain to the East. With a large population
of around 10,550,000 residents, it is one of the largest consumers of energy in the country, with
four times as much power being sourced from out of state than in state.

As shown in Figure 1, most of the state Figure 1: Map of North Carolina Energy Providers
gets its energy from one of three |OUs

(investor-operated utilities):" Dominion

North Carolina Power (DNCP),2 Duke r,“n°v';';tgfgwr';§ﬁ3fﬁ';
Energy Carolinas (DEC),® and Duke Service Area Map

Energy Progress (DEP). The latter,
formerly known as Progress Energy,

became a subsidiary of DEC in 2012, R Esravs Sty Catanta Pomer.
though the state of North Carolina still
recognizes DEP as its own separate i Duke:Energy Progress

|IOU. DEC and DEP serve 3.3 million

North Carolinians and DNCP serves over

120,000 North Carolinians. All of the IOUs DEC (1,949,000 Customers)
have set a goal to have net zero carbon 2'512:)‘“3::(‘:2:2::::::)’
emissions by 2050. Duke Energy plans '

to shutter all coal operations by 2035,

despite currently owning and operating

several of the largest coal plants in

America.

In addition to the I0Us, there are 76 Municipal and University-owned electric distribution
systems (munis), serving approximately 599,000 customers in North Carolina. NCEMPA
(Eastern N.C.) and NCMPA1 (Western N.C.) which are the two separate organizations that
govern over the munis (East and West), have their power supply managed by ElectriCities,® a
non-profit which collectively organizes public power communities. NCEMPA partnered with
Duke Energy in 2015 and sold its energy production assets, lowering wholesale costs. Another
major alternative to IOUS is energy cooperatives which provide service to 2.5 million North
Carolina residents across 93 of the 100 counties in the state. There are 26 co-ops in the state,
and all are members of the North Carolina Energy Cooperatives (NCECJ)¢ which groups the
members’ financial resources to buy stakes in power production sites. 54% of NCEC power
comes from emissions-free nuclear power, sourced from the Catawba Nuclear Station in South
Carolina in which NCEC owns a majority share. NCEC also owns and operates two natural gas
peak-generating plants and two peaking generators, all in North Carolina, along with having a
minority share of a combined-cycle natural gas plant in South Carolina.
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Figure 2. North Carolina Net Electrcity Generation by Source ’

Electricity Mix: Natural gas is the largest power source
accounting for 39% of the state’s energy in 2021 (Figure
2], all of which is piped into the state from either
Virginia or South Carolina.” The sector of natural gas
has increased in usage at a rate similar to the decline
in coal usage in the state from the past 15 years, with
coal now only accounting for 11.7% of the energy mix,
down from 50% in 2012. The second largest sector is
nuclear power which is sourced in the state from three
plants with a total of five reactors that are controlled by
DEC. All of these plants have been renewed and though
nuclear power is emissions-free, it is not a renewable
energy source. Only 15% of North Carolina’s energy
mix came from renewable sources, 4% came from
hydroelectric power from the western portion of the
state, and 8% was solar, with the state producing the
fourth largest amount of solar energy in America.®
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Renewable Energy Potential in North Carolina

North Carolina has the potential to harness enough energy from the wind and sun to match
the state’'s annual electricity demand. Total consumption of electricity is 2,630 trillion British
thermal units (Btus), which is the equivalent of 770,777 gigawatt hours (GWh)." The primary
areas of renewable energy potential to power the needs of North Carolina businesses and
residences are offshore wind, onshore wind, and solar. According to a study in 2010, North
Carolina has nearly 300 GW of offshore wind capacity, using the parameters of 90 meters above
the surface within 50 miles of the coast.!" This level of offshore wind capacity is the largest
resource potential of any state on the US’s Atlantic coast.'? If offshore wind developers were to
build to max capacity, and assuming 50% net capacity factor,” North Carolina’s offshore wind
development could generate 1,300,860 GWh annually. In other words, North Carolina’s offshore
wind potential, if tapped fully, could generate nearly double the amount of annual electricity
demanded by North Carolina; however, no offshore projects have been developed yet. While
there are no existing efforts for offshore projects, there are some efforts made in onshore

wind power development. With only 208 MW of onshore wind power capacity installed in North
Carolina, the state’s wind remains a largely untapped resource.’ Onshore wind power capacity
in North Carolina is roughly 78 GW, or 152 GWh estimated by 2030."

Figure 3. North Carolina Annual Solar Installation '

Another renewable energy source for North Carolina is solar. In total, North Carolina has

the technical potential to install 38 GW of Urban utility-scale solar'” and 2,347 GW of Rural
utility-scale solar. NC also has technical potential for 23 GW of additional rooftop solar. The
corresponding GWh potentials are 4,232,790 GWh for Rural utility-scale; 68,346 GWh for Urban
utility-scale; and 28,420 GWh for rooftop solar. As of 2023, North Carolina currently has 8,648
MW of solar installed and is expected to grow in the next 5 years.'® Prices have also fallen by
42% in the past 10 years, which boosted residential installation as shown in Figure 3."
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An important factor in the renewable energy sector is land for siting. To better understand
North Carolina’s potential to expand renewables, land use must be considered. Figure 4
displays the overall land use of North Carolina with categories such as: Water, Agriculture,
Forest, Open Space, and Urban. Note that Water includes marshland and wetlands.

Figure 4. Current Land Use Cover in North Carolina?

Figure 5 displays the placement of current various renewable energy sources across the state.
Solar energy sources are the most common in the state, alluding to an increase of residential
solar. Meanwhile, the only wind energy source is found along the coast, the classified as
Agriculture and Water. As shown in Figure 4, North Carolina lacks open space so if the state
decides to expand onshore wind sources, it may have to expand into the forested regions. North
Carolina can embrace offshore wind energy or partner with the agriculture sector to expand
onshore wind.

Figure 5. Installed Renewable Energy Systems?'
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Local narratives about renewable energy and transitioning from fossil fuels

Over the last few years, renewable energy development-namely solar, and onshore and offshore
wind-has been depicted as beneficial to North Carolina by major news outlets. The state’s
leading newspaper, The News & Observer, paints renewable energy in a favorable light for a
couple of reasons, such as a cost-effective alternative to fossil fuels and lower emissions.

First, in light of flooding and hurricanes caused by climate change, The News & Observer
presents renewable energy as a cost-effective and lower-emission alternative to fossil fuels.?
Duke Energy is represented as being the manifestation of fossil fuel interests in the state,
which is blocking the development of solar and wind power that “can create a more affordable,
safer, and secure electric system.?” Also in line with renewables being a threat to the fossil
fuel industry, The News & Observer reported that renewable energy is a cost-saving alternative
to fossil fuels in the context of high oil prices in November 2021.% Second, the leading paper
has expressed frustration that offshore wind development is being blocked due to national
defense interests claiming broad areas off the shores of North Carolina as being incompatible
with offshore wind turbines.? Overall, statewide news coverage presents renewable energy
favorably.

Local narratives in North Carolina vary in response to onshore wind, offshore wind, and solar.
Onshore wind, which has been slow to develop in the state, is viewed as a positive economic
opportunity for local communities. Timbermill Wind, a project developed by Apex in Chowan
County, is set to go online in late 2024.% According to the Chowan Herald, this project is
expected to be an impressive economic opportunity for the county: "Apex’s plan to inject

$350 million into Chowan's economy is expected to be a bonanza for local businesses and
contractors.?’” This local narrative aligns with a statewide narrative from Spectrum News 1,
based out of Charlotte, which reported that the Timbermill Wind project will “bring income

for farmers and other landowners in Chowan County who will get annual lease payments for
having wind turbines on their land.?®” Additionally, the local article reveals that the development
Is attracting other industries, with Google agreeing to purchase all of the electricity produced

in a power purchasing agreement.?” This sentiment of attracting outside industry is echoed for
solar as well, with local news reporting that Apple is powering its data center in Maiden, North
Carolina, a rural town in Catawba County.* Regarding offshore wind development, the local
narrative is not as adamantly supportive as the leading state news outlets. /sland fFree Press,
which represents local interests of North Carolina’s Outer Banks region, had an article to raise
awareness of potential fishing industry concerns related to offshore wind development.®' In this
case of OSW development, the local community is concerned of how these projects may impact
their local economies.

In regard to solar, local narratives range from opposing due to unwanted land use to supporting
increased development. Opposition to solar development in rural North Carolina areas is that

it is an unwanted land use. Specifically for a Catawba County project, arguments raised at the
public hearing for a proposed solar project were that “fields full of panels are ruining rural
areas and occupying land better suited for farming in a state where agriculture is the leading
industry.*?” There is evidence of renewables projects being blocked by local opposition, with
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four North Carolina counties “institutling] moratoriums on new solar farms.**" For onshore
wind, “regulatory uncertainty”—a form of projects being blocked by local and state influences—
has historically prevented development in the state.** The opposition to onshore wind
development was officially positioned as being out of concern for negative impacts on military
activity.*® On the other end of the spectrum, there is vocal support from local communities to
expand renewable energy. Carrboro, Chapel Hill, and Orange Counties clamored for renewables
developmentin 2017, leading to them being the first communities in North Carolina to
participate in SolSmart with a "“Bronze” designation.® This designation is awarded to counties
open to distributed generation and community solar development, and it aligns with the overall

trend that North Carolina has developed many smaller scale projects due to PURPA regulations
(See PUC Section).

Lastly, the Republican-led state legislature is portrayed as being controlled by anti-renewables
interests, and Governor Roy Cooper, a Democrat, is outwardly pro-renewables. In 2021, Duke
Energy was reportedly interested in maintaining a buildout of natural gas facilities and keeping
coal plants online.*” However, the executive branch of North Carolina, helmed by Governor
Roy Cooper, has helped to maintain and expand pro-renewables policy (See Explicit Climate
Policy Section). He has received an “A” from the North Carolina League of Conservation Voters,
as recognition for his commitment to pro-environmental causes.®® It is important to note that
Governor Cooper has received multiple political donations from Dominion Energy.*

Existing Energy Policy Research

There is very limited published research about how energy policy in North Carolina is affecting
the establishment of further renewable energy sources, despite North Carolina having a
Renewable Energy Portfolio Standard since 2007.4° Much of the existing reports are affiliated
with colleges located in the state, such as Duke University, North Carolina State University, and
UNC-Chapel Hill, yet these reports are focused on the analysis of policy rather than research
on outcomes.

The National Renewable Energy Laboratory (NREL] partnered with Duke Energy to conduct a
comprehensive study over multiple years to identify the most effective pathway for carbon-free
energy in the region.“" The study is connected to policy in that it stemmed from North Carolina’s
passage of state legislation that had two goals: reduce emissions by 70% by 2030 and achieve
net-zero carbon dioxide emissions by 2050.42 The results of the research reveal the technically
feasible pathways to meet these two goals through several electricity generation mix scenarios.
See the Explicit Climate Policy section for more detail on this partnership.

North Carolina benefits from a strong research university community that supports policy
research and development. For example, North Carolina State University (NC State) houses
the NC Clean Energy Technology Center, which has been around for 35 years. The purpose

of the Center is to "advance a sustainable energy economy by educating, demonstrating, and
providing support for clean energy technologies, practices and policies.**” A practical tool
that the Center has created and maintained is DSIRE or the Database of State Incentives for
Renewables & Efficiency. In addition to the tool, the Center releases quarterly reports on “The
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50 States of Solar.” In the Q2 2023 version, North Carolina ranked in the top 11 states in the
country in terms of distributed solar policy actions taken place in this most recent quarter
alone.* Duke University, a private university located less than an hour away from NC State,
also aims to further energy policy research. In 2017, Duke University's Sanford School of Public
Policy hosted the NC Leadership Forum. As a part of the Forum, the University highlighted the
Ocracoke Microgrid project.”> This microgrid research showed the resiliency of microgrids in
the context of coastal communities.

Regarding NGOs, the NC Sustainable Energy Association (NCSEA] is active in the policy
advocacy space. NCSEA focuses on producing data and research to influence future policy
formation related to advancing solar development. Finally, the Frontier Group has released
reports on the potential for rooftop solar in the state, estimating that North Carolina has the
potential to install at least 15 GW of solar*® The advocacy group details numerous policies that
should be advanced to support the state in actualizing this potential.

Geography and Demographics

North Carolina is located along the east coast, surrounded by the states of Virginia, Tennessee,
Georgia, and South Carolina. The capital of the state is Raleigh and the largest is Charlotte.
Only 7.7% of the land is owned by the federal government.*” The state has a current population
of 10.6 million people, making it the 9th largest state in the country.”® North Carolina is mostly
rural, as displayed in Figure 6, which shows the housing unit density of the state. Raleigh,
Charlotte, Asheville, Durham, and Greensboro display some housing unit density, with the
highest concentrated area having 19 units per acre (DU/ac) as shown below.

Figure 6. Housing Unit Density per Acre*’
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As of the 2020 Census, 69.9% of the state’s population is white. 22.2% is Black or African
American, 10.5% is Hispanic/Latino, 3.6% is Asian, and 1.6% is American Indian or Alaska
Native.®® Figure 7 displays the white population makeup in North Carolina. Meanwhile, Figure 8
displays the Black or African American population makeup. When comparing Figure 8 to Figure
6, most of the urban development is occurring in areas that have a white majority.

Figure 7. White Population

Earlier, under “Renewable Energy Potential in NC,” Figure 4 displayed the land use of North
Carolina. When comparing that with Figure 8, there seems to be a relationship between
agricultural land use and the black population. North Carolina has a long history of slavery,
legally practicing it until the signing of the Emancipation Proclamation. The eastern coast of
North Carolina served as a port for receiving slaves.®’ Due to various forms of systemic racism,
Black Carolinians have remained in the same area as shown in Figure 8.

Figure 8. Black Population 5°
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The median household income in North Carolina is $60,516. Figure 9 displays the average
household income in the state. The urban areas in the state have the highest household income
whereas the coast has the lowest household income, mostly below the median income.

Figure 9. Average Household Income from the Census 2020 Database **

The North Carolina Department of Commerce released a report on employment statistics.
Healthcare and Social Assistance is the largest industry in the state and is expected to add
76,000 jobs. The state is expected to gain 446,000 jobs by 2030, having an annual growth rate
of 0.97%. However, the goods-producing sector, such as manufacturing and agriculture, is
expected to decline by 2.1%.> Additionally, the solar industry is also expected to grow. As

of 2023, there are 252 solar companies in the state providing a total of 7,072 jobs to North
Carolinians.®® As the industry continues to expand, more job opportunities and training will
become available.

Figure 10. Political Party. 114th Congress %’
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According to a study conducted by the Pew Research Center, 41% of adults identify with the
Republican Party, 43% lean towards the Democrat Party, and 17% have no affiliation.® Figure
10 displays which parts of the state have an elected official who identifies as Republican or
Democrat based on the 114th Congress. North Carolina is considered to be a purple state,
being a battleground state during the 2020 Presidential election. Governor Cooper has
continued to push for legislation that achieves his environment and climate change goals. As
previously mentioned, some of his goals include reducing greenhouse gas emissions to 40%
below the state’s 2005 levels and reducing energy consumption per square foot.* As of October
2nd, Governor Cooper has vetoed 2 bills that were introduced by a republican lawmaker that
pushed for traditional power plants.®® The governor stated that this would not be in line with his
plan to provide affordable clean energy for the residents of North Carolina.
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Policy Analysis
Explicit Climate Policy

House Bill 951 (HB 951) —ratified and signed into law by Governor Cooper on October 13, 2021—
Is the explicit climate policy in North Carolina. HB 951 has two overarching goals: have electric
public utilities reduce CO2 emissions by 70% by 2030 using 2005 levels as the baseline and
achieve net-zero emissions by 2050.°" In addition to setting this goal for public utilities, each
electric public utility needs to develop a program to be approved by the NCUC for competitive
procurement of energy from renewable energy facilities. The competitive procurement process
is limited to facilities with nameplate capacity of 80 MW or less.*?

Prior to HB 951, Governor Cooper signed Executive Order 80 in October 2018 as a form of
explicit climate policy. Executive Order 80 directed NC's Department of Environmental Quality
(NC DEQ) to write the North Carolina Clean Energy Plan (CEP).%® The CEP's stated goals are
threefold: 1) reduce greenhouse emissions by 70% by 2030 and attain carbon neutrality by 2050,
2] facilitate long-term energy affordability for residents by updating regulatory and planning
processes, and 3] accelerate clean energy innovation and deployment across the state.®
Governor Cooper’s Executive Order acted as the precursor to what the Democratic led state
legislature passed in 2021.

Prior to HB 951 and the CEP, the state legislature passed North Carolina’'s Renewable Energy
and Energy Efficiency Portfolio Standard (REPS) in 2007. This law required 10Us in NC to

meet up to 12.5% of their energy needs through renewable energy sources or through energy
efficiency means by 2021.%° The only renewable energy technology minimum set by the REPS
was solar, with the minimum being 0.2% by 2018.¢¢ Onshore and offshore wind were mentioned
as eligible technologies, but no technology minimums were set. The CEP Executive Order also
called for an updated REPS, specifically requesting to require “a certain percentage of a utility’s
retail electricity sales must come from non- or low-emitting resources, energy efficiency, or
demand side measures.’”

Regarding perceptions from the public and host communities, the aggregated common
concerns are an increase in utility bills and that HB 951 may be difficult to enforce long term if
politics change due to the 2030 and 2050 target dates.®® Given that the bill promotes the further
development of wind and solar energy, host communities that have historically been opposed to
renewables development will oppose the impending impacts of this legislation. However, North
Carolina has demonstrated that it broadly views solar development positively given its status
as top four producer of solar energy in the country; and as seen in the taxation policy section,
renewable development has proven to be a key driver of revenues for counties across the state.

In terms of developer actions, Duke Energy partnered with National Renewable Energy Lab
(NREL] to create the Carbon-Free Resource Integration Study.®’ The purpose of the analysis
conducted by NREL and Duke Energy was to identify a range of pathways for integrating
carbon-free resources over the upcoming decades. It is important to note that the NREL
analysis does not replace the traditional integrated resource planning (IRP) effort executed
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Duke Energy, but it “provides additional insight into the challenges and opportunities for
achieving a carbon-free system.””” The partnership demonstrates that Duke Energy is actively
working to plan out what the most cost-effective solution is to achieve the goals set by HB 951.
Although the results of the study are not necessarily directly related to steel in the ground,
they serve as an important accountability metric: given the national nature of this partnership,
the public knows that Duke Energy has the ability to cost effectively meet its prescribed
decarbonization goals. (See Infrastructure Investment for more Information)

In the Spring of 2023, State House
Democrats proposed HB 720 to establish a
state goal of 100% clean energy by 2050.7
This proposal demonstrates that Democrats
believe that HB 951 did not go far enough
for its long term decarbonization goal. The
proposal is that “it shall be the goal of the
State that one hundred percent (100%)

of the total retail sales of electricity in

North Carolina shall be generated from
renewable energy resources by December
31, 2050.7" In order to achieve this goal,
“the State Energy Office, in consultation with
the Commission and the Public Staff, shall
develop a plan to achieve this goal and shall
submit the plan to the 2024 Regular Session
of the 2023 General Assembly upon its
convening.”®” The last action of the bill as of
December 2023 is that it was referred to the
House Committee on Rules, Calendar, and
Operations.

PUC Policy in North Carolina

A necessary area in the renewable energy sector is the Public Utility Commissions (PUC)

which can implement energy standards, infrastructure investment, modernization policies,

and rate regulation policies. In North Carolina, the PUC is called the North Carolina Utilities
Commission (NCUC], an agency of the State of North Carolina.”’ The NCUC is responsible for
public utilities and has played an important role in the push for renewable energy. However,
renewable energy has been heavily privatized, with many policies benefiting local and corporate
businesses.

In 1978, the Public Utility Regulatory Policies Act (PURPA] was created by the federal
government in response to the 1970s energy crisis. PURPA calls on the electric utilities to
purchase cogeneration facilities and small power production facilities.”? Its purpose was to
promote competition and renewable resources in energy generation. The Federal Energy
Regulatory Commission (FERC) determines which facilities qualify to be purchased by a state
PUC. This impacts North Carolina as it has the most "PURPA qualifying solar facilities.”®"
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North Carolina is doing more to change its policies to align with PURPA improvements. An
example is HB 589, “Competitive Energy Solutions for North Carolina,” which was passed in
2017.77 HB 589 called for an increase in favorable contract terms which would not only provide
a more competitive space but also lower purchase prices. One such example is Duke Energy,
which is required to produce 6,160 MW through PURPA facilities. The state is also lowering
the standard offer size limit to 1 MW as of 2017,”® meaning that facilities that can produce

up to TMW would be PURPA-qualified. Once these facilities cap at 100 MW per public utility,
the standard offer size limit becomes 100 kW.”? Because of PURPA, North Carolina tends to
implement more fixed-rate pricing as it can help qualify parties for private-sector financial
support. Its state law provides fixed-rate terms of up to 10 years, but with HB 589, there is
more flexibility in contract terms and consider avoided costs on the rates.® In addition to this,
regulated utilities are allowed to own a maximum of 30% of renewable energy capacity but
the rest goes to qualifying facilities that respond to an existing request for proposal (RFP).®’
The overall difference in North Carolina's PURPA approach is that it is the only state in the
southeast region that provides a large platform for corporate ownership of off-site renewable
energy.®

Taxation

Renewable energy development in North Carolina has demonstrated substantial tax revenues
for counties across the state. In NC, real estate taxes consist of two components: real property
taxes (e.g. land and buildings), and personal property taxes (e.g. solar equipment).® Solar
arrays increase both of these real property and personal property taxes. Counties and cities are
responsible for setting real estate taxes in North Carolina. Regarding real property taxes, solar
arrays can increase these taxes paid by the parcel of land because the development of solar
classifies the land as having a “commercial” use, which has a higher assessed real property
tax than other land uses.® Similarly, personal property taxes on solar development increases
county revenues because the property now has costly solar equipment on the land.

When solar is developed on agricultural land, which has a 75% reduction of its tax valuation,
the solar arrays owe a roll-back tax: the county ends up taxing the land for the difference of the
three years of subsidization prior to the land changing to solar generation. In nearly all cases of
repurposing agricultural land, the solar developers pay these roll-back taxes.®

RENEWABLE ENERGY: NORTH CAROLINA | 17



As of June 2021, North Carolina does not have special property tax treatment for utility

scale wind development.®¢ There is only one wind farm operational in North Carolina, and

one additional project which has been approved in North Carolina by the Department of
Environmental Quality. This new project under development, Timbermill Wind, will be Chowan
County’'s largest taxpayer, with the project projected to create “approximately $33 million in tax
revenue for the community.?”” This $33 million comes over a 30-year period, so $1.1 million
annually to the county. Wind projects generate county tax revenues both for real property /
improvements and personal property investment. Timbermill's tax revenues over 30 years are
below for reference:

Figure 11. Cumulative Tax Revenue with and without wind farm in Chowan County

Regarding tax credits for developers, North Carolina had a sizable tax credit for renewable
energy, which expired in January 2016.% As of March 2017, NC still “exempts 80% of the
appraised value of a solar photovoltaic (PV] system from property tax.”®” This tax exemption is
for any solar development; residential solar systems that are not used to generate income or
in connection with a business are able to be fully exempt from property taxation given that they
are non-business personal property.

From the data, North Carolinian counties adopt solar and reap the financial rewards. According
to NC Sustainable Energy Association's (NCSEA] research, the solar industry “employs nearly
7,000 North Carolinians and has delivered over $15 billion in investments — most of which are in
the most economically distressed counties (57% in Tier 1 and 27% in Tier 2).7"" NCSEA's report
cites positive interviews from host community leaders, ranging from NC Representative Larry
Strickland (R-Johnston) to local farmers to conservative County Commissioners. From Figure
12, it appears that the strong solar potential across the state has been taken advantage.
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Figure 12. Increase in Annual Property Tax Revenue for Tax Year After Solar System Developed?

Earlier this year, House Democrats proposed HB 443, “Credit for investing in renewable
energy property.” HB 443 shows that House Democrats are still pushing to pass additional
legislation to increase incentives for renewable energy development. In opposition to more
solar development, there are “discussions of eliminating North Carolina’s personal property
tax abatement for solar energy.”” This opposing rationale is rooted in the belief that solar
development costs counties, rather than financially benefiting them.

Siting

In North Carolina, the level of government with siting authority depends on the category of
energy. For solar development, the local governments, whether it be county or municipality,
controls the siting authority and policy for projects within its jurisdiction. Meanwhile, siting

of wind energy projects is a dual system. Wind development that has a proposed output of

T MW or greater must file for a permit with the State’s department of Energy and Natural
Resources, hold a public hearing in any county impacted by the project, and get approved by the
department committee. In addition to the state requirements, the project must adhere to the
local ordinances for wind.

In 2007, North Carolina passed a law that prevents local ordinances from prohibiting the
installation of solar, as long as it is not facing public access or common areas on detached
single-family residences.” This law makes it nearly impossible for local governments to block
residential solar and reduces most barriers for proposed solar farms in rural areas unless the
municipality is successfully able to exclude solar from zoning types, a potential reason why
North Carolina became the fourth largest producer of solar energy in the US. In 2022, the North
Carolina Supreme Court ruled in Belmont v. Farwig that homeowners” associations cannot stop
homeowners from installing solar, which HOAs had been attempting to do by claiming that a
preexisting land covenant applies. This clarification strengthens homeowner’s property rights
when it comes to solar installation.
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In 2023, state law S.L. 2023-58 was enacted that requires owners of utility scale solar
operations to register with the NCDEQ and submit a decommissioning plan that outlines
financial assurance that the company can cover the cost of decommissioning.” The stipulated
actions to successfully decommission a site were outlined in the law: the project must be
disconnected from the grid, all equipment and waste relating to the project must be removed
and properly disposed of, and the land must either be restored to its previous condition or

to a condition previously agreed upon by the landowner. In 2021, 56 of North Carolina’s 100
counties had decommissioning plan requirements in place for utility scale solar operations.”
This law expands the principles of corporate responsibility for decommissioning statewide and
streamlines the process through state level government rather than local governments.

Unlike solar, wind does not have the same degree of legal protections that encourage
development in the state. The Amazon Wind Farm is the only wind farm in the state which
spans between two intercoastal counties: Perquimans with 48 turbines and Pasquotank with
56 turbines.” Both counties have a height maximum of 600 feet and the minimum setback
requirement is derived from a set value based on the surrounding property type, which is
multiplied by the height of the turbine. In Perquimans County, wind farms that are bigger

than 25 acres must have a setback 2.5 times the turbine height for occupied buildings and
residences and 1.5 times the turbine height for non-participating property lines and public
roads.” In Pasquotank County, wind farms larger than 25 acres must have a setback 1.1 times
the turbine height for occupied buildings on participating property, 2.5 times the turbine height
for occupied buildings on non-participating property, and 1.5 times the turbine height for non-
participating property lines and public roads.” A Perquimans County couple tried in 2016 to
challenge the project in court to stop its construction, but it was dismissed by the judge and the
Amazon Wind Farm began operating in 2017. The general opinion of the project from residents
Is positive due to the payments to landowners, increased tax revenue, and job creation.

In Chowan County, adjacent to Perquimans
County, the Timbermill Wind Farm is currently
being constructed. Once completed, it will
feature 45 turbines with the potential to
produce 189 megawatts of power.’™ Chowan
County classifies projects of at least 250

acres as a large wind facility and designates
the maximum turbine height of 600 feet. The
setback standards for Chowan County are 2.5
times the turbine height for occupied buildings
and non-participating residences, and 1.5
times the turbine height for non-participating
property lines and public roads.” Noise from
the turbines are not allowed to exceed 55
decibels and there is to be no more than 30
hours/ year of shadow flicker. Apex also had to
establish a bond to cover the estimated future
costs of decommissioning the project.
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Public Lands

North Carolina has 5 million acres of public land,' though there is a large enough supply of
fields that people are willing to lease to solar companies that solar developers haven't had
the need to look to public land for solar sites. The state has control of the ocean area within
three nautical miles off its coast. Despite ocean area between three and two hundred nautical
miles off the coast being federally controlled, the state of North Carolina works directly with
the management of the territory. Though any offshore wind farms would be located on federal
public land, the state government has authority over sites that the federal government deems
leasable.'®

As mentioned before, North Carolina has some of the best potential for offshore wind in
America, but currently has none. One reason for this is that in 2017, a year after the Amazon
Wind Farm began operation, an 18-month moratorium on all wind development was approved
by the governor,'™ who reasoned that the effects of wind turbines on military installations
needed to be studied. North Carolina touts itself as ‘the most military friendly state” with five
military bases located in the coastal region of the state.

Now that the legislation lapsed and efforts to renew it has failed, wind developers are eager to
start offshore wind farms in the state after the Bureau of Ocean Energy Management identified
three sites (Figure 13) that would be available for a commercial lease in 2021, Kitty Hawk

North Wind, Wilmington East, and Wilmington West.'® The two Wilmington sites, referred to as
Carolina Long Bay, were auctioned for $315M dollars for the 110,091 acre site which has the
proposed potential to generate 1.3 GWof power. The 122,405-acre Kitty Hawk site with proposed
potential to generate 3,500 MW of power, was auctioned for $9M dollars. Another proposed site
was blocked by the Department of Defense due to potential naval interference.’®

Figure 13. Bureau of Ocean Energy Management North Carolina Offshore Wind Sites "%’
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The economy in the Outer Banks revolves heavily around summer tourism with many of the
houses being vacation homes that have a high property value. The year around and seasonal
residents have strongly opposed offshore wind development, many citing the turbines being
visible from the shore as the reason for their dissent.’® The Kitty Hawk site is 27 miles off the
coast and not visible from shore and has faced less opposition from locals. The Carolina Long
Bay site is 17 miles off the shore and may also not be visible from shore, yet residents are still
apprehensive about the offshore turbines.

In addition to the ocean, the Western Mountain region of North Carolina is also public land.
Construction of wind turbines in the mountains is rendered impossible by the 1983 Mountain
Ridge Protection Act,’™ which blocks structures taller than 40 feet from being built on any ridge
or crest on a mountain 3,000 feet or taller, though a 2009 amendment created exceptions that
apply to private personal use wind turbines that are not connected to the grid. In the original
2009 amendment, commercial wind projects would be outright banned in all land located in
the Mountain Region of the state. This addition was approved by the State Senate but failed

to get approval by the house.'” Nevertheless, the state is protective of its scenic areas and

can refuse a permit to wind projects if it could interfere or cause a disturbance with nature or
wildlife.

Infrastructure Investments

Federal Investment: To support the ongoing development of the renewable energy sector,
infrastructure investment is needed. Infrastructure investment can entail maintenance,
development, and construction of needed facilities for renewable energy. North Carolina—
first in the nation for offshore wind energy potential and fifth state with growing solar energy
potential'"—is leading the push for increasing infrastructure investment through policy
changes.

The American Clean Power PAC (ACP) reports that $30 million was raised annually through
local and state taxes and $42 million through land lease payments.'? Clean energy will
increase by 2030 and is expected to receive $15 billion in investments until then."™ In

addition to in-state support, North Carolina receives federal funding to expand infrastructure
investment. The Inflation Reduction Act (IRA] provided additional support for renewable
energy infrastructure. The IRA is expected to bring an additional $2.7 billion by 2030 to energy
generation and storage; $8.7 billion to the battery supply chain; and $23 million to expand

EV charging stations.”™ Under the IRA, the North Carolina Department of Environmental
Quality (DEQ) has also received nearly $200 million to expand its home rebate program to
encourage solar energy use in households. North Carolina is also working on a grant to garner
more funds to expand residential and community solar farms, especially for low-income and
marginalized communities.'”

North Carolina also received additional help from the USDA's Rural Energy for America
Program (REAP), with additional funding from the IRA. REAP aids agricultural producers
to expand renewable energy systems or improvements.'® REAP also allows agricultural
producers to apply for energy-efficient equipment or loans for agricultural production and
processing."” The funds can be used for renewable energy systems such as solar, wind,
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biothermal, geothermal, and hydropower. North Carolina has benefitted from REAP and
recently received $32 million. The money has gone towards counties such as Alexander County
which received $72,000 for a 296-kW solar array and Warren County which received a $25
million loan for a 48.57-MWsolar system."® Overall, USDA REAP allows for states like North
Carolina to build energy independence through the private sector while also lowering future
energy costs.

Offshore Wind: Offshore wind has the potential to thrive in North Carolina due to the strides
made in infrastructure investment and its continued commitment to support this sector.
Governor Roy Cooper created a task force in 2022 to investigate how to expand offshore wind
development in the state. The task force, also known as the North Carolina Taskforce for
Offshore Wind Economic Resource Strategies (NC TOWERS), has released its annual report
with recommendations to support offshore wind development."” The task force recommends
the need to invest in “waterside/quayside infrastructure assets” through private funding or
changes in legislation.'

sh.American Public Potwuer Association

In addition to the task force, North Carolina has also acknowledged the need to strengthen the
physical supply chain and transportation infrastructure for offshore wind (0SW)] development.
For wind development, there are two components of the physical supply chain: tier-1
components and low-tier supply chain.'?’ Tier-1 components refer to the major components of
the turbine such as the blades, the tower, the foundation, and the balance of the plant (BOP).
Low-tier supply chain refers to the manufacturing firms that provide the smaller components
of the wind turbine. The study done by North Carolina mostly focuses on tier-1 components
and how the state can continue to support the supply chain. One suggestion is to strengthen
regional collaboration and become a major supplier of physical components for other states.'?
North Carolina can benefit by becoming the top supplier on the east coast not just because of
its resources, but also because of the various ports found along the coast.
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Another major component of infrastructure investment is transportation to provide access to
OSW. Currently, North Carolina has a “fully integrated, up-to-date high-capacity intermodal
transport system” which can help the OSW industry.'” Investment is mostly needed in the
Operations and Maintenance (0&M) to support the transport system. Overall, infrastructure
upgrades are expensive in OSW, with costs ranging from $5 million to over $100 million." The

recommendations made will, ideally, guide future public and private investments to expand
OSW.

Private Investment: While North Carolina does receive a significant amount of its investment
through federal and municipal funds, other stakeholders also play a pivotal role in
infrastructure investment. As mentioned before, under “Climate Action Policy,” Duke Energy
created the Carbon Plan Integrated Resource Plan (CPRIP) in response to HB.951.'% In the
CPIRP, it outlines plans to add 6GW of solar PV with an addition of 2.7GW in energy storage
assets.'” Duke Energy also provided a general framework to address infrastructure gaps and
needs, helping boost North Carolina’s energy sector. Some suggestions include increasing
solar and wind capacity, along with transmission and interconnection facilities.'’ Additional
specific actions are listed below:

¢ Directs Duke to conduct two competitive procurements between 2023-2024
targeting 2,350 MW of new solar generation to be placed into service by 2028

e Authorizes Duke to procure 1,000 MW standalone battery storage and 600 MW of
battery storage paired with solar generation

e Authorizes Duke to upgrade necessary transmission facilities to interconnect
new solar generation

¢ Directs Duke to engage with onshore wind stakeholders and economically model
utility-owned onshore wind in its next round of modeling.'?®

While there are efforts at the federal and private levels to expand infrastructure investment,
more should be done to incorporate rural and agricultural communities that could also

lease their land to private developers. So far, USDA REAP is one of the few programs in

North Carolina that directly benefits agricultural producers who are slowly investing in the
renewable sector. More efforts should be made to allow agricultural producers to benefit from
infrastructure investment, whether by providing land for storage facilities or buying their land
to expand the transportation system.
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Conclusion

In North Carolina, solar development has flourished over the past decade whereas wind
development has failed to gain traction to date. Solar development has excelled in North
Carolina due to developers leveraging the PURPA federal mandate and the state government
passing key legislation, like REPS formulation in 2007 and HB 951 in 2021. Community buy-in
of solar has been achieved by having tax policies in place that ensure revenues flow from
projects to local communities. On the other hand, wind development in North Carolina has been
hindered by siting and permitting issues.

North Carolina has been a leading example on how to harmoniously weave federal and state
energy policies and incentives together. Despite North Carolina being only the 28th largest by
area in the United States, it ranks in the top five states in terms of installed solar capacity. The
state certainly benefits from being an early mover in the solar space, managing to pass REPS
in 2007. It is important to note that the REPS only included technology minimums for solar,
not wind. The current Governor is seeking to maintain and build momentum in the state by
creating more ambitious REPS through the CEP. Additionally, the Republican-controlled state
legislature passed HB 951, which sets emissions reductions targets for public utilities by 2030
and 2050 benchmarks. These efforts show that the state is able to continue to strengthen

its goals and targets regardless of political leadership. Incentivizing renewable energy
development, particularly solar, has proven to be politically viable for Republican legislatures.

North Carolina also benefits from developers
pursuing the opportunity that PURPA provided.
A key learning is that high volumes of smaller
scale solar projects, although still referred to as
“utility-scale” if they are greater than 1 MW, can
contribute meaningfully to overall solar output.
When utilities are required to interconnect
certain size projects, these projects have less
obstacles in the way of getting built. Thus,
developers are more incentivized to work in
states that make it easier to connect to the grid.
There is potentially an additional benefit of this
smaller-scale approach: improved chances for
community buy-in. When projects are smaller in
scale, there are less landowners that need to be
convinced, and potentially less overall incidence
of grassroots opposition campaigns forming. For
example, a 2 MW project is less likely to be in the
line of sight of residents than a 200 MW project.
The outcome of PURPA implementation in North
Carolina is clear: it acted as a key incentive for
Uingplosiny Eljol tizois solar development over the past decade.
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Regarding wind development, siting and permitting have prevented the industry from advancing
in North Carolina. Most of the western part of the state is off limits for wind development

due to the Mountain Ridge Protection Act, and only one onshore wind facility is operational

in the state. Lack of policy, funding, and community support has also impacted the way OSW
has developed. Just as North Carolina is starting to embrace more solar, the pattern may
manifest in wind as well. Most efforts made to research wind expansion and development

have occurred over the past b years, setting the stage for future development. As mentioned
under Infrastructure Investment, NCTOWERS is also researching potential funding sources

to support the industry in the future. Despite efforts being made to expand wind, there are

still sociopolitical barriers that impact siting and development. The moratorium (under Public
Lands) was mainly placed due to “unknown impacts” on military bases, while other residents
opposed future OSW as it could impact property values or disrupt the local area. Generally,
community support heavily impacts future development but allowing residents to be a part of
the planning process or providing informational sessions could strengthen the trust between
residents and the renewable energy sector. Once the financial benefits from the soon to be
built Timbermill Project wind farm can be distributed, developers may be able to convince more
communities to site future projects.

However, if North Carolina cannot overcome the political and economic barriers to expand
wind, then North Carolina could embrace becoming a part of the manufacturing of OSW.

From providing blades to foundations to other states, North Carolina still has the potential

to play a large role in the OSW industry. As North Carolina continues to expand OSW, it must
also consider the role that private developers play to support the development. New OSW
development approved by NCDEQ provides developers a positive sign that business can
flourish in the state, making them more hospitable to OSW projects. Additionally, support from
the federal government provides an additional level of financial support, encouraging more
developers to stay in North Carolina.

Overall, North Carolina has the opportunity to continue to support and expand the renewable
energy sector. To ensure that the industry succeeds, more investments and trust must be built
between communities and local governments. As previously mentioned, the solar industry

will be bringing more than 7,000 jobs to the state. With more support, from both funding

and legislation, both solar and wind could provide the same benefits to residents and the
states. Because North Carolina has both wind and solar energy potential, this difference in
development reflects the importance of favorable siting and permitting policies and also REPS.
Amending the Mountain Ridge Protection Act may pave the way for ameliorating the permitting
and siting issues that wind development currently faces in the western part of the state. By
including technology minimums in a future updated REPS for both onshore and offshore may
act as a catalyst to spur growth. Lastly, financial support from public and private sectors could
provide the necessary infrastructure and trust to expand and strengthen the industry to ensure
a clean future by 2050.
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