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Executive Summary
KEY FINDINGS
•

Energy efficiency (EE) is one of the most promising economic tools available to
North Carolina communities as they manage the COVID-19 pandemic and plan
their recoveries. On average, every dollar invested in the efficiency policies and
programs recommended in this report produces $2.30 in benefits to North Carolina
residents and businesses. These programs can support recovery of the state’s 16,600
EE jobs lost to COVID-19 in the spring of 2020, and they can support new jobs as
well. Efficiency policies also provide critical support for low-income households,
helping them lower their energy bills.

•

Continuing and further expanding on North Carolina’s EE programs and policies
could achieve 11% of the electric power sector greenhouse gas (GHG) reductions
needed to meet the state’s 2030 goals (a reduction of 70% relative to 2005). These
efforts, established based on local stakeholder recommendations, can avoid 3
million metric tons of CO 2 emissions each year, the equivalent of making one out of
every five vehicles in the state carbon-free.

•

North Carolina’s policy choices now will define its economic health and energy
future for decades. Investments from 2022–2040 in a suite of achievable policies and
programs would reduce electricity costs in the state by $5.9 billion, net of costs, over
the life of the measures. These savings, which would flow to all residents and
businesses in the state, are equivalent to $565 per capita.

•

North Carolina’s existing efficiency policies and programs, if continued in their
current form, would contribute 4% toward North Carolina’s 2030 climate goal of
reducing 2005 emissions by 70% in the electric power sector. They provide a strong
foundation for the additional efforts needed to achieve North Carolina’s GHG
reduction targets.

•

New policies and expanded EE programs targeted at the building and industrial
sectors can cost effectively reduce North Carolina’s power needs by 12% in 2030
and 19% in 2040.

•

The most promising policies include EE targets for utilities, residential and
commercial building codes, and financing tools such as commercial PropertyAssessed Clean Energy (C-PACE). Establishment of a statewide, nonprofit clean
energy fund would serve as an important enabler to scale up efficiency investments
for underserved sectors. Building performance standards and zero-energy codes
provide additional GHG reduction opportunities, but these were not included in
our study.

•

In addition, these policies can avoid air pollution that contributes to heart attacks,
respiratory illnesses and symptoms, premature deaths, and emergency room visits
to treat asthma. We estimate $300–700 million in cumulative avoided health harms
from pollution if North Carolina were to implement the EE policy and program
recommendations detailed in this report.

v
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North Carolina faces a crossroads in its clean energy future. As states around the country
confront economic recession and a continued public health crisis due to COVID-19, many
policymakers are looking into strategies that can bring back vital, well-paying jobs and
support local economic recovery. North Carolina also faces the impacts of climate change on
its shorelines and in its most vulnerable communities. To address the climate crisis, North
Carolina seeks to reduce its GHG emissions from the electric power sector by 70% in 2030
relative to 2005 levels; beyond that, it aims to reach carbon neutrality in the sector by 2050.
In developing a strategy to achieve these goals, the state is building on the steps it took in
the last decade to build its clean energy economy, and it is doing so based on a strong
foundation of EE. Our analysis finds that North Carolina has ample opportunities to invest
in EE as a tool to support economic recovery while building a robust and sustainable clean
energy economy for the long term.
This report presents a suite of policies and programs that can cost effectively reduce North
Carolina’s annual energy demand. These policies can potentially save more than 28,700
GWh in 2040, which is equivalent to meeting 18.5% of North Carolina’s electricity needs in
that year. By making these investments in energy-efficient technologies, the state can
accelerate progress toward its climate goals and avoid more than $300 million in health
costs from the air pollution that leads to respiratory illnesses, heart attacks, and asthma.
Efficiency also helps improve the resilience of buildings and can lower energy bills, which
are disproportionately high for the state’s low-income, African American, Latino, and
renting households.

NORTH CAROLINA SHOULD BUILD ON PROGRESS FROM THE LAST DECADE
North Carolina has already taken a number of important steps to improve EE for businesses
and households, and it is a regional leader on efficiency in the Southeast. Utilities, especially
Duke Energy Carolinas and Duke Energy Progress, have preserved and expanded programs
for their customers, meeting a portion of their renewable portfolio standard goals with EE.
Several of North Carolina's 32 electric cooperative utilities (co-ops) and 72 municipally
owned utilities also offer efficiency programs, including energy audits, appliance
replacements, demand-response programs, and financing or on-bill tariff programs. The
state's Department of Environmental Quality has continued and expanded weatherization,
industrial programs, business and institutional assessments, and performance contracting
for public buildings.
We project that if continued at current levels, existing EE programs and policies will save
North Carolinians more than 9,400 GWh per year in 2040, avoiding less than 4% of total
projected GHG emissions in 2040. These levels will not be sufficient to meet the state’s vital
climate and economic goals. North Carolina still ranks well below national leaders on key
indicators of efficiency achievement. Compared to leading states, North Carolina’s annual
energy savings in its utility sector are less than one-third of those realized by highperforming states. Though it is the highest-performing state in the Southeast region, North
Carolina ranks 26th in the 2019 ACEEE State Scorecard. Given its status as a regional leader
with substantial room for improvement on the national level, North Carolina has a unique
opportunity to proactively adopt energy savings programs and policies that can benefit not
just its own citizens but the entire Southeast region.
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PURSUE ENERGY EFFICIENCY OPPORTUNITIES
North Carolina has strong potential to accelerate its EE policies. In this analysis, we capture
existing efficiency efforts and model a suite of new or expanded electricity efficiency policy
options based on the recommendations from the state’s stakeholders and successful models
implemented in other states. EE targets for utilities, in the form of Energy Efficiency
Resource Standards (EERS), underpin savings opportunities across the buildings and
industrial sectors. Co-ops and municipal utility targets can help extend savings to all
customers. Further, establishing a statewide clean energy fund could support the
agriculture sector as well as efficiency projects for low-income and affordable housing. This
would ensure access to financing for underserved sectors, where utility programs are
currently unavailable or insufficient. The legislature could address barriers to C-PACE,
expand on-bill financing and bill tariff programs, strengthen building codes, and expand
energy savings targets for public buildings. Multiple actors could support expanded
programs for industrial customers, including industrial assessments and expansion of
voluntary strategic energy management (SEM) programs. Cities could benefit from state
and utility programs, and they could support code enforcement and building
benchmarking.
These opportunities would create jobs and reduce household and business energy costs,
directly supporting the communities hardest hit by crises like COVID-19 and addressing the
growing gap in economic opportunity between the state’s rural counties and large urban
centers. These programs and policies include enhanced offerings for low-income,
agricultural, and low-to-moderate income (LMI) multifamily customers, as well as for the
businesses in the communities in which those customers live.

RESULTS
Figure ES-1 shows the contribution of the individual policies and programs we recommend
in our EE Policy and Program Case (EE case). Implementing this suite of policies would
contribute savings of more than 28,700 GWh, meeting 18.5% of North Carolina’s projected
electricity needs in the year 2040. This is more than three times the savings from continuing
existing policies.

vii

NORTH CAROLINA EE © ACEEE

ES-1. Share of electricity from EE policies and programs in the EE case. Note: The scale is truncated at 90,000 GWh to enable view of
individual recommendations. The adjusted forecast represents the projected electricity sector demand if all recommended EE policies
and program expansions are adopted.

The cost–benefit analysis of these programs and policies shows that their benefits exceed
their costs; specifically, investing in this suite of achievable policies and programs would
result in estimated net benefits of $5.9 billion in avoided electricity costs to the state.
Additional societal benefits, in the form of avoided CO 2 equivalent (CO 2 e) emissions, range
from $1.6 billion to $3.3 billion through 2040 alone (the lower end of the range assumes a
cost of carbon starting at $5/ton and ramping up to $50/ton, while the upper end assumes a
cost of carbon starting at $5/ton and ramping up to $110/ton).
Investments in EE could also create new clean energy jobs in North Carolina, increasing
both wages and gross state product. Before the COVID-19 pandemic, North Carolina was
sixth in the country in EE jobs, with 86,559 EE workers (E4TheFuture and E2 2019).
Reinvesting in this sector could help the state’s clean energy industry recover from the
devastation of COVID-19.
Based on the current statewide forecast, if North Carolina continues with existing policies
and programs, it is projected to produce 42.46 million metric tons of CO 2 e (MMTCO 2 e) in
2030. The EE policies outlined in this report would bring statewide electric sector emissions
an additional 13% closer to the 2030 target of 23.81 MMTCO 2 e. By improving local air
quality, such reductions would also deliver $300–700 million in avoided health harms in
North Carolina communities.
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RECOMMENDATIONS AND CONCLUSIONS
North Carolina has parallel opportunities to recover sustainably from the COVID-19 crisis
while simultaneously building its clean energy economy and mitigating the effects of
climate change. North Carolina lost more than 16,600 EE jobs from March to June of 2020,
despite gains of more than 4,400 jobs as the state got back to work in June. Investment in this
critical sector could help to regain those local jobs, create new job opportunities, and address
the affordability crisis by reducing bills and targeting savings where they are needed most.
The state has taken important steps forward in the past decade, most recently in its work to
develop a Clean Energy Plan in response to Governor Cooper’s Executive Order 80. That
plan aims to: 1) reduce GHG emissions by 70% from 2005 levels by 2030 and reach carbon
neutrality by 2050, 2) foster long-term energy affordability and price stability, and 3) create
economic opportunities for both rural and urban areas of the state. Based on our analysis,
we offer six recommendations for North Carolina to deliver on its potential as an EE
powerhouse:
•

Build on the Existing Foundation of Policies. The state is a regional leader in EE, with
savings coming from utility programs, weatherization, building codes, and
voluntary industrial efforts. If maintained at present levels, these programs will save
more than 9,400 GWh in 2040 and contribute 4% toward North Carolina’s 2030
climate goals in the electric power sector.

•

Leverage EE as a Tool for Job Growth. EE is a driver of job growth and economic
revitalization. COVID-19 has hit the state's EE sector hard, with losses of more than
16,600 jobs this spring. Driving investment in EE can help get those North
Carolinians back to work.

•

Establish Minimum Efficiency Targets to Drive Utility Sector Progress. Shift EE targets for
investor-owned utilities from being an optional element of the renewable portfolio
standard to being a stand-alone minimum target that creates a sustainable, long-term
signal for EE. Ensure that a portion (one-fifth) of those savings comes from offerings
for low- and moderate-income customers, and that co-ops and municipal utilities
also set their own ambitious savings targets.

•

Reform Policies that Prevent Utilities from Contributing to GHG Reductions. Remove two
key barriers: 1) barriers to participation in utility programs for industrial customers,
and 2) barriers to adoption of high-efficiency heat pumps through efficient fuel
switching for heating, water heating, and other uses in buildings and industry.

•

Focus Efforts on Underserved or Newly Vulnerable Populations. Increase policy emphasis
on communities traditionally underserved by program offerings, including rural,
low-income, and renter families, and agricultural and small businesses.

•

Futureproof North Carolina’s Policy Environment with Advances in Financing and
Buildings. Enact and implement the codes, benchmarking, and financing tools
needed to support a robust private market for EE.

With a commitment to EE from policymakers, utilities, households, and businesses, North
Carolina can seize the opportunity to address both immediate economic recovery and the
effects of climate change. A strong set of EE policies and programs can help to make up
ix
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COVID-19-related job losses in the efficiency sector, reduce energy insecurity for customers,
and support fresh economic development in the state.
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Introduction
Clean energy is a growing and vital part of North Carolina’s economy and a key solution to
meeting the state’s climate goals. With 3,375 miles of coastline, an economy largely driven
by agriculture, and increasingly severe weather events such as hurricanes and flooding due
to the effects of climate change, North Carolina needs a comprehensive climate solution to
protect the economic, environmental, and physical well-being of its residents.
In 2018, Governor Roy Cooper’s Executive Order 80 (EO 80) committed to reducing the
impacts of climate change while capturing opportunities from the clean energy economy to
address long-term energy affordability and economic development across rural and urban
parts of the state. In 2019, the North Carolina Department of Environmental Quality (DEQ)
went through an extensive 10-month stakeholder process to craft a holistic vision for the
state’s clean energy future, ultimately presented in its Clean Energy Plan (North Carolina
DEQ 2019b). As the state shifted toward implementing that effort in early 2020,
policymakers rightly shifted their focus toward response to and relief from COVID-19’s
health and economic impacts.
While the impacts of both climate change and COVID-19 are already affecting—and will
continue to affect—all North Carolinians, the state’s disadvantaged groups and
communities will be disproportionately impacted by these challenges. Even before COVID19, the past few decades have revealed a growing divide in population growth,
employment, and income between the state’s rural counties and large urban centers. For
example, although 15 of North Carolina’s 100 counties grew 10% or more in population
between 2010 and 2018, 43 counties saw a net loss of people; these changes mirror divides in
household income and employment trends (Henderson and Chemtob 2019).
Energy efficiency (EE) offers an important solution both challenges. EE supports economic
development, creating jobs that cannot be exported out of state. North Carolina had 86,559
EE jobs in 2019, accounting for 16% of all construction jobs and 41% of all energy sector jobs
(E4TheFuture and E2 2019). Unfortunately, COVID-19’s impact has disproportionately
affected jobs in the efficiency sector, resulting in a loss of 16,600 of North Carolina’s EE jobs
in the spring of 2020, representing 19% of the state’s total EE workforce (Jordan 2020).
Bringing back these jobs will be critical to the state’s economic recovery. EE workers are
important to helping implement public health recommendations, such as improved building
ventilation systems, and their work can address underlying respiratory health issues
through preventative measures as a part of home heating retrofits and weatherization
(Nadel 2020). Because the income and economic benefits of efficiency jobs are all local,
prioritizing employment in EE is an ideal way to stimulate the economy as it reopens.
EE also directly benefits utility customers; unlike centralized generation resources, it can
target savings where and when they are needed most, directly reducing customer utility
bills and making homes and buildings more comfortable, safe, healthy, and productive. As
of July 15, more than 1.3 million residential accounts were eligible for disconnection (but
have not been disconnected) and 84,685 nonresidential accounts were also at risk of being
disconnected (Mission:data Coalition 2020). Policymakers and utilities can take critical
short-term measures to support families and businesses directly, such as providing bill
payment assistance, removing punitive fees for nonpayment, and declaring disconnection
1
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moratoria. In addition to these measures, providing no-cost EE programs targeted at at-risk
customers can reduce the risk of arrearage and lower customers’ energy burdens over the
long term. 1
EE is also a crucial tool for mitigating the impacts of climate change, and it is less expensive
than most other electricity resource options (Hoffman et al. 2018; Lazard 2017). ACEEE
research finds that EE can slash U.S. energy use and greenhouse gas (GHG) emissions by
approximately 50% by 2050, getting us halfway to our national climate goals (Nadel and
Ungar 2019). Further, EE remains the cheapest energy resource on average, and investments
in EE can mitigate reliance on more expensive utility investments. EE reduces costs for all
customers in the system by reducing fuel costs and market purchases (Baatz 2015). In the
2015 program year, EE programs cost utilities, on average, about 3.1 cents per kilowatt-hour
(kWh) levelized nationally, including program costs and performance incentives (Molina
and Relf 2018). Data from North Carolina investor-owned utilities (IOUs) have shown a
similar levelized cost of saved energy. For example, in 2018, average efficiency portfolio
costs ranged from 2.3 to 3.5 cents per kWh based on spending and savings data reported in
ACEEE’s Utility Energy Efficiency Scorecard (Relf et al. 2020).
The emission reductions from EE can also lead to significant gains in public health by
avoiding the burning of fossil fuels, consequently reducing pollution from fine particulate
matter (PM 2.5 ), nitrogen oxides (NO x ), and sulfur dioxide (SO 2 ), which lead to respiratory
illnesses, heart attacks, and asthma. ACEEE’s research found that reducing electricity use by
15% nationwide would save Americans up to $20 billion through avoided health harms
annually. North Carolina ranked among the top 10 states that would see the largest avoided
health harms—which include reductions in heart attacks, respiratory illnesses and
symptoms, premature deaths, and emergency room visits for asthma treatment—from
investments in EE and subsequent emissions reductions in the electric power sector (Hayes
and Kubes 2018). EE also delivers a host of other benefits, such as improving grid reliability
and increasing resilience in the face of increasing storm frequency (Relf, York, and Kushler
2018).
North Carolina, like many other U.S. states, is at an inflection point for climate change and
for its response to the ongoing COVID-19 health and economic crisis. The policy choices that
the state makes now will define the vibrancy of its clean energy economy for years to come.
While EE offers the potential for myriad near-term economic benefits to support economic
recovery, it will also be crucial in defining North Carolina’s decarbonized future.

THE STATE OF PLAY: NORTH CAROLINA’S ENERGY LANDSCAPE IN 2020
A decade ago, ACEEE conducted a statewide analysis of EE potential in North Carolina. At
the time, the state was continuing to experience a resurgence of interest in clean energy that
began in the years before the Great Recession. In the decade since ACEEE’s last analysis, the
state’s energy landscape has shifted dramatically due to the ongoing transition away from a
Energy burden is defined as the percentage of household income spent on home energy bills. ACEEE has found
that high energy burdens most often affect low-income, Black, Latino, low-income multifamily, and renter
households in cities such as Charlotte, North Carolina. Please see ACEEE’s 2020 Energy Burden report:
www.aceee.org/energy-burden
1
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coal-dominated power grid and an unprecedented boom in the clean energy economy (see
figure 1). State energy policies such as the Renewable Energy and Energy Efficiency
Portfolio Standard (REPS), along with environmental policy actions such as the Clean
Smokestacks Act and market forces—including favorable Public Utility Regulatory Policies
Act (PURPA) conditions, state and federal tax credits, and low natural gas prices—have
created a demand for affordable, cost-effective, cleaner energy sources. North Carolina is
now a leader in total installed solar capacity, not just in the Southeast but nationwide,
second only to California (EIA 2019). The REPS policy has accelerated clean energy and EE
deployment throughout the state, with new program offerings from large utilities, such as
Duke Energy, as well as smaller co-ops and municipal utilities. Established in 2008, REPS
requires that, by 2021, 12.5% of retail electricity sales (and 10% of sales for non-IOUs) come
from renewable energy and efficiency, with up to 40% of that goal allowed to be met with
EE savings (NC SB 2007-397). 2 In 2017, the state passed the Competitive Energy Solutions
for NC bill (HB589), which created new programs for competitive renewable energy
procurement, solar rebates and leasing, and community solar. If all of the bill’s requirements
are fulfilled, it will lead to a doubling of current capacity to 4,000 megawatts (MW) by 2025.

Figure 1. North Carolina’s electricity generation by source, 2010–2018. Sources: EIA 2019 and ACEEE State Scorecards
2010–2019. 3

Despite the dramatic shift in energy generation toward a less carbon-intensive grid, North
Carolina has ample opportunities to build on its momentum and status as a regional leader
in clean energy and EE. The state faces legislative and procedural barriers, however, that
hinder it from achieving its full EE potential. Although some utilities are maximizing
contributions to the REPS from EE, the combined RPS/EERS policy has not been successful

2 Cooperative and municipal utilities have no limit on the amount of EE they can use toward REPS. Until 2020,
the ceiling for IOUs was 25%.
3 We estimated North Carolina’s cumulative MWh savings from EE compared to other electricity generation
resources (see figure 7). We assumed that savings from investments made from 2010–2018 would persist at the
end of the period in 2018, based on the average portfolio measure life of 11.25 years across utilities in the Utility
Scorecard (Relf et al. 2020). EE program savings equivalent to less than 1% of total sales in MWh per year starting
in 2010 resulted in cumulative energy savings equivalent to 4.87% of total electric industry demand by 2018.

3
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at promoting high levels of energy savings, resulting in average statewide electricity savings
of 0.67% in 2018, which is less than the nationwide average of 0.73% (Berg et al. 2019).
Further, certain policies also limit EE for particular end-use sectors. For example, there is a
clause that allows large commercial and industrial (C&I) users of more than 1,000,000 kWh
per year to opt out of utility-run efficiency programs (NCUC R8-69 (d) 2007). While
voluntary activity is an important part of North Carolina’s landscape, this policy limits the
transparency of energy data and may frustrate opportunities for deep energy and cost
savings in the large C&I sector beyond the confines of capital budgets and company
planning cycles. Additionally, state residential and commercial building energy codes lag
the national standard, with the most recent codes equivalent to the 2009 International
Energy Conservation Code (IECC) (DOE 2020b). EE experts are not represented on North
Carolina’s Building Code Council (NCBCC), which develops and evaluates future code
changes. Because of this, the council oversaw rollbacks of modest and cost-effective changes
to the state’s minimum energy code requirements, locking in decades of wasted energy for
thousands of buildings throughout the state (Weiss 2019). These barriers run contrary to the
governor’s stated goal of reducing GHG emissions statewide, as well as fostering long-term
energy affordability and price stability for all ratepayers.
Since the passing of the REPS, the state has not enacted substantive legislation expanding
EE. However, EE and renewable policies were preserved due to bipartisan defense of these
policies in 2010, and clean energy bills have been introduced by legislative sponsors on both
sides of the aisle (I. Urlaub, chief, strategy and innovation, NCSEA, pers. comm., July 22,
2020). In 2017, Governor Cooper announced that North Carolina would join the U.S.
Climate Alliance, a bipartisan coalition of 24 governors committed to reducing GHG
emissions consistent with the goals of the Paris Agreement. In accordance with those
commitments, Cooper’s administration issued EO 80 in 2018, and in 2019 DEQ released its
Clean Energy Plan. This leadership has fostered a newfound interest in climate-focused
energy policy in North Carolina. A broad coalition of stakeholders, along with regulators
and policymakers, are working together to transition the state into a new energy economy.
Governor Cooper’s EO 80 recognizes the need for North Carolina to reduce its GHG
emissions to 40% of 2005 levels by 2025 (North Carolina Office of the Governor 2018). The
Clean Energy Plan sets longer-term goals for the electric power sector of 70% reduction by
2030 and carbon neutrality by 2050, among the most ambitious targets in the country (North
Carolina DEQ 2019b). Two additional goals established in the Clean Energy Plan were 1) to
foster long-term energy affordability and price stability for North Carolina’s residents and
businesses, and 2) to accelerate clean energy innovation, development, and deployment in
order to create economic opportunities for both rural and urban areas. The Clean Energy
Plan also contains short- to medium-term recommendations (1–5 years) related to EE,
equitable access, just transition, and beneficial electrification.
EE can, and should, be an integral part of this solution. In 2019, the Duke University
Nicholas Institute led a stakeholder process to develop the North Carolina Energy Efficiency
Roadmap (hereafter, EE Roadmap), a list of policy, program, and procedural
recommendations, many of which were incorporated into the state’s Clean Energy Plan
(Weiss 2019; North Carolina DEQ 2019b). Here we analyze some of the recommendations in
4
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the EE Roadmap and Clean Energy Plan, including establishing an Energy Efficiency
Resource Standard (EERS); updating statewide residential and commercial building energy
codes to the latest 2021 IECC standard; creating a clean energy investment fund such as a
green bank; and expanding programs targeted at hard-to-reach sectors such as multifamily
and agriculture. Appendix B provides detailed information about the source of each
recommendation that we analyze.
Several other studies have identified EE as a potential clean energy resource in North
Carolina. A recent potential study for Duke Energy indicates annual achievable savings of
up to 8,845 GWh by 2044 in the Duke Energy Carolinas (DEC) territory and 6,220 GWh by
2044 in Duke Energy Progress (DEP) territory (Nexant S&P Group 2020). In the multifamily
sector, a 2015 study by the National Resources Defense Council (NRDC) and Energy
Efficiency for All (EEFA) identified 629 GWh of achievable energy savings for affordable
multifamily homes in North Carolina (Mosenthal and Reed 2015). Finally, in its 2018 report,
the North Carolina Building Performance Association projects a total of $13.9 billion in
energy savings with a 16.8% increase in investment for North Carolina homes and
businesses (NCBPA 2018).

PROJECT AND METHODOLOGY OVERVIEW
Our study is a state-level analysis of the potential for policies and programs to increase EE
to levels needed to achieve the majority of the building and industrial sectors’ goals—
namely, reducing the GHG emissions of the electric power sector by 70% below 2005 levels
by 2030 and reaching carbon neutrality by 2050. Electricity generation is a major source of
North Carolina’s GHG emissions, contributing to 35% of emissions in 2017 (North Carolina
DEQ 2019c). Our study aims to support local stakeholders in understanding the electricity
savings potential, costs, and benefits of implementing the EE ideas included as a part of the
2019 EE Roadmap and the Clean Energy Plan. The state has substantial opportunities for EE
savings, and its executive branch has signaled willingness and interest in action on climate
change.
Responding to that opportunity, this study aims to inform policymakers and stakeholders of
the opportunities for EE in electricity end uses and to suggest specific policies and program
enhancements that they could implement in service of climate and economic development
goals.
Study Scope and Limitations
This project focuses on policy and program opportunities for end-use electricity efficiency
savings from buildings and industry. We chose this focus because generating electricity to
serve buildings and industries accounts for 45% of the total GHG emissions in the state
(North Carolina DEQ 2019c). In 2017, the residential sector accounted for 44% of total GHG
emissions from electricity use, while the commercial sector represented 37%, and the
industrial sector contributed an additional 19%, according to the state’s GHG inventory
report (North Carolina DEQ 2019c). End-use efficiency offers considerable opportunity to
reduce electricity usage and emissions in these sectors. Throughout this report, we highlight
additional opportunities for energy savings in buildings from natural gas, propane, and
other fossil fuels from these policies and programs, but time and funding did not allow us to
include a comprehensive analysis of those savings. In 2017, direct fossil fuel use in buildings
5
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accounted for 18% of the state’s emissions, and it remains an important opportunity for
savings. Similarly, it was beyond the scope of this study to examine opportunities for
combined heat and power (CHP) as an economic and emissions reduction strategy for the
state.
We examined peak demand trends for the reference case because EE offers significant
potential to cost effectively reduce peak demand (Mims Frick et al. 2019). However, a
detailed analysis of potential impacts was beyond the scope of our study.
Further, our study does not examine opportunities to reduce transportation sector
emissions, which account for approximately one-third of the state’s GHG emissions.
Opportunities in that sector include vehicle efficiency improvements, land use planning and
other location efficiency strategies, and electrification. While those were outside the scope of
this analysis, our 2010 study did provide an overview of key opportunities for the state to
improve vehicle and transportation system efficiency.
In 2009–2010, North Carolina experienced a water crisis due to drought. Our 2010 North
Carolina Energy Future report therefore included an analysis of water efficiency along with
an analysis of transportation efficiency. Water and transportation both remain important
opportunities for North Carolina.
This study is not a traditional EE potential study, which provides granular, measure-level
assessments of technical, economic, and achievable potential for utility planners. Rather, our
analysis is designed to complement existing potential studies by contextualizing the specific
and achievable program and policy opportunities that already exist in the region and across
the country. For example, key assumptions related to program participation and ramp-rates
are based on actual data from other regional and national jurisdictions. We focus on
statewide opportunities, but in many cases, we separate potential savings by actor—
including IOUs, co-ops and municipal utilities, state agencies, and local governments. Our
goal is to show different stakeholders the GHG reduction opportunities that EE offers.
Stakeholder Engagement
We aim to reflect the priorities of key stakeholders in the state, as expressed in the Clean
Energy Plan, the EE Roadmap, and in our stakeholder engagement throughout the project
(North Carolina DEQ 2019b; Weiss 2019). In addition, we reviewed the energy landscape for
cities, utilities, and the state from ACEEE’s series of Scorecards, identifying promising
policies that could be developed but do not yet exist in North Carolina. We vetted these
policies with stakeholders to collect feedback on their economic and political feasibility.
Analysis Methodology and Report Outline
We organized this report into several sections as follows, briefly describing the
methodology in each section; the appendices include further details on the methodologies
and related resources.
•

The State of Play: Energy Efficiency in North Carolina Today. This section
provides background on the state’s progress on EE since ACEEE’s 2010 study, North
Carolina’s Energy Future: Electricity, Water, and Transportation Efficiency. It highlights
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those policies and programs that support North Carolina’s role as an EE leader in the
region, and it details the drivers of future EE performance.
•

Reference Case. The first step in our analysis was to characterize the state’s current
and expected patterns of electricity consumption and peak demand over the study’s
time period (2018–2040). As part of this first step, we provide a reference case for
utility avoided costs in North Carolina and a forecast for retail electricity prices in
the state. We vetted this reference case for electricity with stakeholders.

•

Continue Existing Efforts (CEE Case). In this section, we assess the potential
electricity savings and GHG emissions reduction from North Carolina’s existing
policies and programs—assuming no policy changes are made—projected forward
over the study’s duration (2018–2040). We highlight the state’s expected progress
absent changes to policy, as well as the state’s achievements to date.

•

Energy Efficiency Policy and Program Opportunities (EE Case). For this analysis,
we developed and analyzed a suite of new or expanded policies and programs based
on successful models implemented in other states and in consultation with North
Carolina stakeholders. The case in this section assumes reasonable program and
policy penetration rates to capture the cost-effective and achievable resource
potential informed by recent potential studies, a meta-review of EE potential studies
discussed in Appendix C, and actual program and policy experience from other
states. The EE case captures savings from the CEE case in addition to these new
savings to represent the total opportunity for EE to meet electricity demand.

•

Results of the Energy Efficiency Program and Policy Case. This section presents the
electricity impacts attributable to the implementation of EE measures as a result of
the policies and programs in the EE case. The results include the savings from the
CEE case. We also analyze the programs’ associated costs and benefits to the state
and to participants. Finally, we detail potential CO 2 emissions reductions—and the
resulting health impacts—in North Carolina from improved efficiency in the
electricity sector.

•

Recommendations. This section presents a set of recommendations for policymakers
and stakeholders who want to implement the programs and policies analyzed in the
EE case. We discuss potential timelines and options for packaging actions together
and for prioritizing actions based on current priorities.

Reference Case
We collected data to characterize North Carolina’s current and expected patterns of
electricity consumption and peak demand for 2020–2040. Our analysis uses a reference case
vetted with stakeholders and leverages data from the Energy Information Administration
(EIA), utility docket filings, and other publicly available sources. We did not account for the
COVID-19 pandemic’s potential impacts on near-term energy consumption because those
impacts are uncertain and are not yet modeled in the integrated resource plans (IRPs) of
North Carolina’s major utilities. Our focus is on long-term energy savings and emissions
reductions opportunities for 2022–2040. Electricity consumption trends are not expected to
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be materially impacted by COVID-19 in 2030 or beyond (Mahajan 2020). 4 The reference case
excludes estimates about the continuation of existing utility EE policies and programs
included in Duke’s IRPs as these savings are captured in the CEE analysis. Appendix A
includes detailed assumptions.
In 2018, IOUs in North Carolina accounted for 73.7% of the state’s electricity sales, while
municipal utilities composed 12.1% and customer-owned electric co-ops made up the
remaining 14.2%. DEP, DEC, and Dominion Energy are the three IOUs in North Carolina;
they were responsible for 28%, 43%, and 3% of statewide sales, respectively. Of the total
IOU electricity sales, 44% were from the residential sector, 36% from the commercial sector,
and 20% the industrial sector (EIA 2020c).
For electric co-ops, which primarily serve the state’s more rural and small-town areas, we
forecast an average annual decline of 0.37% per year in total energy sales due to population
shifting to more urban areas. While some load growth due to increased transportation
electrification is expected, it is not expected to significantly change the overall decline in
sales for co-ops serving rural areas (Schurhoff et al. 2020). 5 We expect municipal utilities to
see an average annual increase of 0.16% per year in overall load; this is less than expected
load growth for the Duke Energy utilities, which provide electricity to some of the fastestgrowing areas of the state, including major metropolitan areas, and which are projected to
increase sales by 12% across all sectors by 2040. Toward 2040, we anticipate increases in the
commercial, residential, and industrial loads for Duke. To project this demand growth, DEC
used average annual growth rates of 1.1% for the residential load, 1.1% for commercial, and
0.4% for industrial. DEP used 1.3% for residential, 0.8% for commercial, and 0.5% for the
industrial sector (DEC 2019; DEP 2019b). Overall statewide electricity usage will increase
steadily—approximately 0.36% annually—over the intervening 20 years, especially in areas
served by IOUs. Appendix A includes further sector-specific projections.

In the GHG analysis below, we remove the utility EE (UEE) savings from the EE case savings because the NC
DEQ GHG inventory relies on estimates of needed generation from Duke’s IRPs that most likely account for
UEE.

4

Our analysis was completed before the announcement that the Atlantic Coast Pipeline was cancelled. It is
unclear how planned new natural gas generating capacity will be affected by this cancellation and how it will
shift the landscape for beneficial electrification.
5
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Figure 2. Electricity sales forecasts in North Carolina. Sources: EIA 861 and 861s, DEP IRP 2019, DEC IRP 2019, Dominion IRP 2019,
EPRI 2017.

Figure 2 shows the reference case for electricity sales growth in North Carolina, which forms
the foundation for our quantitative analysis of efficiency programs and policies. The base
year for electricity sales is 2018, which is the most recent year for which the EIA provides
comprehensive electric sales data. Historical sales are based on data from EIA 861 (EIA
2020a). We predict statewide sales growth from 138,000 GWh in 2018 to 148,000 GWh in
2040. 6 Figure 2 projects electricity sales, with the utility EE programs included in IRPs. 7

Note that our reference case data for electricity represent electricity sales “at the meter” rather than electricity
“at generation.” Electricity sales “at the meter” are lower than “at generation” because of some line losses in the
transmission and distribution (T&D) system from the point of generation to the customer meter. Energy
efficiency avoids electricity at the customer meter and avoids line losses. However, to be consistent with the
reference case data being at the meter, our EE case also represents electricity savings at the meter. We did not
capture additional electricity savings of avoided line losses in our EE case.
6

7

Note that because these values are accounted for in our Continue Existing Efforts (CEE) case, to avoid double
counting these savings, we subtracted Duke UEE’s total GWh savings from the anticipated savings in the CEE
and EE cases.
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Figure 3. Peak demand forecast in North Carolina. Sources: DEC IRP 2019, DEP IRP 2019, Dominion IRP 2019, NCUC DSM
Filings for DEC and DEP 2019.

Figure 3 shows our peak demand forecast, which we developed from the IRPs filed by two
of the three state IOUs (DEP 2019b, DEC 2019). Peak demand forecasts were not available
for municipal utilities and co-ops; however, we used this forecast statewide because co-ops
and ElectriCities, the association for municipal utilities, buy most of their power from Duke
Energy. The load forecast data for both Duke Energy IOUs show that one has already
shifted to a winter peak, and the other is expected to shift from a summer to a winter peak
by 2025. In the Southern Alliance for Clean Energy’s (SACE) 2018 report, Seasonal Electricity
Demand in the Southeast, it was determined that the Southeast region is dual peaking, and
that peak electric load is declining overall. Additionally, winter peaks vary more than
summer peaks, which tend to be less than five hours on average and have similar load
shapes. For most utilities, winter peaks are shorter than summer peaks, though some strong
winter peaking systems have longer peaks of up to 12 hours (Wilson and Shober 2020). We
examine peak demand trends here because EE can offer significant potential to reduce peak
demand. However, a detailed analysis of potential impacts was beyond our study’s scope.
To estimate EE’s system benefits, we created an avoided cost forecast, including avoided
energy, avoided capacity, and avoided transmission and distribution (T&D) projections
from 2021–2040 to calculate total avoided costs (in $/MWh) for summer and winter for the
IOUs. We used Federal Energy Regulatory Commission (FERC) Form 714 load factor data to
translate avoided capacity and T&D values into average annual values relative to energy
expressed in $/MWh (FERC 2019). We used these values to determine simple averages and
weighted avoided costs based on the proportion of statewide load from each utility.
Figure 4 shows the estimated changes in average retail price (cents/kWh, nominal value) for
each sector based on historical trend data from 2010–2018, and applied to a base year of
2018; we removed outliers from consideration beyond two standard deviations. Residential
retail price forecasts were based on EIA data from AEO 2020 for SERC-East (EIA 2020b).
Overall, across all sectors, we calculated an average price decline of –0.32% annually.
Despite this average decline, our projections actually indicate an increase in residential
10
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prices, from a state average of 11.09 cents/kWh in 2018 to 12.21 cents/kWh in 2040. The
overall average decline can be attributed to commercial prices, which we anticipate
decreasing from 8.58 cents/kWh in 2018 to 8.25 cents/kWh in 2040. Further, we expect the
already low industrial rates to decrease further, from 6.33 cents/kWh in 2018 to 5.60 cents
kWh in 2040. While retail electricity prices are not a direct input to the program
administrator cost test (PACT) or the utility cost test (UCT) cost–benefit analyses, they are a
factor for understanding participant drivers for investing in efficiency; we therefore use
them as an input for the participant cost test (PCT) analysis.

Figure 4. Electricity retail prices in North Carolina 2010–2040. Source: EIA 2019.

Continue Existing Efforts Case
As noted above, North Carolina has already made considerable progress on EE over the
past decade, solidifying its status as a regional leader in climate and energy policies and
programs. Following efforts in the legislature to dismantle or repeal many of the preexisting
efficiency programs, utilities—including Duke Energy—took action to preserve and expand
existing programs within their service areas. This has resulted in moderate gains in
efficiency throughout the state over the past decade and brought efficiency programs to
neighboring states such as South Carolina. Leadership has come from several state agencies,
including DEQ; nonprofit groups such as the North Carolina Sustainable Energy
Association (NCSEA), the Southern Alliance for Clean Energy (SACE), the North Carolina
Building Performance Association, and the Environmental Defense Fund (EDF); academic
institutions such as Duke University and North Carolina State University; technical
assistance and ratepayer education organizations such as Advanced Energy; and electric
utilities, including co-ops and municipal utilities, as well as Duke Energy. Here, we discuss
the gains made so far with existing EE programs, which have brought energy, cost, and
GHG savings to millions of North Carolinians.
It is not certain, however, that these recent EE gains will survive without continued
initiative and investment on behalf of the state government, utility program managers, and
advocates. In recent years, the largest source of efficiency spending has been the state’s two
largest utilities, DEP and DEC. Recent filings demonstrate a projected decline in savings
from 1.24% of sales in 2016 to 0.74% in 2020 for DEP, and from 1.2% in 2019 to 0.94% in 2021
11
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for DEC, according to each utility’s demand-side management (DSM) cost recovery filing
with the North Carolina Utilities Commission (NCUC; see figure 5). Dominion’s EE
contributions to the REPS grew 31% from 2015–2017, but it is unclear from current filings
whether that growth has continued in filed and approved programs in North Carolina (NCRETS 2020; Dominion Energy North Carolina 2018a, 2019b). 8

Figure 5. EE savings as a percentage of sales for Duke utilities. The 2020–2021 data indicate future year savings
forecasts. Source: DSM cost recovery filings (DEC 2020b; DEP 2019a).

Our analysis of the Continue Existing Efforts (CEE) case serves to recognize the work
already being done by state and local governments, utilities, and nonprofits in North
Carolina. While much opportunity remains for greater savings through new and expanded
programs, the existing EE portfolio serves as an important base of savings. By analyzing this
case, we aim to understand the energy savings we would expect to see under a continuation
of existing efforts in North Carolina.
Statewide Energy Efficiency Programs
The following statewide programs are implemented by state agencies or community groups.
For each program listed below, we estimate savings that would likely be realized for the
CEE case.
NCDEQ SEO UTILITY SAVINGS INITIATIVE

The North Carolina State Energy Office administers the Utility Savings Initiative (USI), a
public sector program to coordinate and support energy and water management and
Dominion’s DSM cost recovery filings report savings of 10,420 MWh in 2018 and 124,394 MWh in 2019. Such a
large increase may be attributable to Dominion’s growing investment in Virginia in 2018 in response to the Grid
Transformation and Security Act of 2018; it is not clear from the filings how those savings are allocated to
Dominion’s North Carolina service territory.
8
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conservation programs among the state’s publicly owned buildings (North Carolina DEQ
2019a). Since its establishment in 2002, USI has overseen energy and water conservation
projects in state agency buildings and the University of North Carolina (UNC) system. In
collaboration with U.S. Department of Energy (DOE) Better Buildings project, the USI
program’s initial goal was to reduce state-owned building energy consumption per gross
square foot by 30% by 2015 (relative to a 2002–2003 baseline). As of 2019, this program’s
efficiency improvements have saved taxpayers approximately $1.3 billion in avoided utility
costs, as well as avoided GHG emissions equal to 3.64 million metric tons of CO 2 equivalent
(MMTCO 2 e). Based on this success, the 2018 EO 80 extended this commitment to a 40%
reduction by 2025 for cabinet agencies. The House passed legislation (H 330) to enter this
target into law and also extend the savings target to non-cabinet agencies and UNC system
buildings, but the bill has yet to pass the Senate (Ouzts 2020).
In addition to overseeing energy savings projects, USI also benchmarks energy use in public
buildings. Buildings participating in USI report energy consumption and price data to
DOE’s Better Buildings center, where energy savings progress is monitored relative to a
baseline (DOE 2020a). Currently, the benchmarking initiative collects energy data from state
agencies, UNC system buildings, and community colleges. As of 2020, this benchmarking
does not cover primary and secondary K-12 schools. EE Roadmap recommendation #2 calls
for USI to expand to encompass this additional public building stock.
Participating institutions can access affordable financing for EE upgrades via the USI-run
Performance Contracting program. This program enables financing of large upgrades via
Guaranteed Energy Savings Contracts, which allow for taxpayers to see these savings
immediately. USI staff provides technical assistance, project review, and guidance to
agencies and other state governmental units engaging in performance contracts. A state or
local institution that wishes to participate in the Performance Contracting process issues a
request for proposals (RFP) process to select the most qualified contractor based on level of
savings, overall project cost, and speed of delivery. For projects on the local level, such as K12 schools or town government buildings, the Local Government Commission must
approve all performance contracts chosen by the local institution.
OTHER STATEWIDE PROGRAMS

•

Building Codes. North Carolina last updated its building codes in 2018, with the
new codes going into effect on January 1, 2019. These energy codes are based on the
2015 IECC standards but contain amendments that largely reduce stringency. Due to
these loopholes, DOE has determined that the current building code is equivalent to
the 2009 IECC for residential and ASHRAE 90.1-2010 for commercial (DOE 2020b).
Because North Carolina is a Dillon’s Rule state, 9 these codes are developed on a
statewide level and enforced locally. A 2017 DOE field study found that 88% of
residential homes surveyed in North Carolina were compliant with codes (Bartlett et
al. 2017)

In Dillon’s Rule states, as opposed to Home Rule states, local governments have only the powers specifically
delegated to them by statute. For more information, see canons.sog.unc.edu/is-north-carolina-a-dillons-rulestate/ .
9
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•

Waste Reduction Partners (WRP). Under the DEQ umbrella, WRP consists of an
organized network of efficiency professionals throughout the state. It provides
audits and technical assistance targeted at nonresidential sectors, particularly
industry and agriculture. This program is funded through grants from DOE, the U.S.
Department of Agriculture (USDA), and other federal and state agencies. While
WRP also offers water conservation and solid waste management support, EE
accounts for more than half of the program’s savings. Since 2012, WRP projects have
saved approximately 9 GWh annually for a total cumulative savings of 594 GWh. If
current levels of funding are maintained, we expect WRP to deliver 100 GWH of
savings in the year 2030 for commercial, industrial, and agricultural energy users.

•

Weatherization. North Carolina’s Weatherization Assistance Program (WAP) is
funded through a combination of federal grants and state and utility contributions,
which are directed to local community action agencies (CAAs) to install energysaving and weatherization measures on income-qualified homes. To be eligible for
weatherization, household income must be at or below 200% of the federal poverty
level. Some of the federal Low Income Home Energy Assistance Program (LIHEAP)
funds also contribute to residential weatherization.

•

Housing Trust Fund (HTF). The North Carolina HTF, funded by the General
Assembly and administered by the Housing Finance Authority (HFA), has been a
flexible resource for affordable housing in the state since its founding in 1973
(NCHFA 2020). In addition to providing affordable mortgages, low-cost loans for
new construction, and services for existing home retrofits, the HTF requires that
units meet a minimum EE standard. EE Roadmap recommendation #17 recognizes
the importance of continuing to fund the HTF in order to provide affordable
housing, jobs, and energy-efficient living to thousands of North Carolinians each
year (Weiss 2019).

SECTOR-SPECIFIC AND VOLUNTARY PROGRAMS

•

Co-ops and Municipal Utility Programs. A number of North Carolina’s 32 electric
co-ops and 72 municipally owned utilities offer efficiency programs including
energy audits, appliance replacements, and demand-response programs. For
example, Roanoke Electric Cooperative offers Upgrade To $ave, which is an example
of an on-bill tariff program for EE upgrades (SELC 2015). We reviewed reported
savings values for these utilities from both EIA and North Carolina RETS to inform
the CEE case.

•

Industrial Programs. DEQ operates an Environmental Stewardship Initiative (ESI)
through which members commit to self-imposed energy-saving goals. This
voluntary program captures some of the savings that fall within the scope of a
statewide strategic energy management (SEM) program. We projected the selfreported savings enabled by the ESI program forward and excluded them from the
SEM program’s potential savings. We used an average of historical yearly savings
from the ESI program and an average measure life of six years to project savings to
2040. Some existing savings are enabled by Superior Energy Performance (SEP) and
other federal programs, but none are large enough to be considered in the CEE case.
The same is true for agricultural audits, Industrial Assessment Center (IAC)-, and
14
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WRP-implemented recommendations, for which savings are supplemented in
projections through additional funding and/or infrastructure.
Duke Utilities Energy Efficiency Portfolio
The majority of North Carolina’s EE investment is carried out by Duke Energy, the larger of
the state’s two IOUs, through its operating companies DEP and DEC. Although the DEP
and DEC service territory covers portions of both North Carolina and South Carolina, most
of their retail kWh sales are in North Carolina—as is most of their EE program spending
and savings (Duke Energy Collaborative 2020).
Following is a brief overview of Duke’s EE programs, which comprise various measure
types and are typically targeted to specific customer segments. 10 Duke’s existing IRP filings
continue expected savings from Utility Energy Efficiency (UEE) through 2034, and the
recently published potential study for DEC and DEP indicates continued opportunity
through 2044.
RESIDENTIAL PROGRAMS

•

Income-Qualified Programs. The Neighborhood Energy Saver program targets lowincome neighborhoods for home energy audits and direct-install measures at no cost
to the resident. These programs served more than 9,000 homes in North Carolina,
resulting in energy savings of more than 12,000 MWh in 2019. In addition, DEC
offers incentives in partnership with the income-qualified weatherization program,
financing appliance replacements and home energy retrofits that are implemented
through local CAAs.

•

Energy Efficiency Education Programs. Duke offers an educational program for
middle and high school students that lets them take home a home energy kit
containing efficient measures to install in their homes.

•

Home Energy Assessments. This in-home program has a certified energy specialist
inspect home energy use, diagnosing behavioral and equipment opportunities for
energy savings. Participants receive an EE “starter kit” with a variety of measures
that can be directly installed by the energy specialist.

•

Behavioral Programs. “My Home Energy Report” (MyHER) compares home energy
use to similar homes in the area and allows customers to access an online portal to
track their usage and view opportunities for energy savings.

•

Appliance Programs. Duke provides a variety of incentives for customers to get free
or reduced-cost energy-efficient appliances, including LED lighting, low-flow
showerheads, and rebates for certain ENERGY STAR™ certified appliances such as
heat pump water heaters (HPWH), high-efficiency pool pumps, and smart
thermostats.

•

Residential Smart $aver. This midstream program provides incentives for customers
to install high-efficiency HVAC, HPWH, and Wi-Fi-enabled smart thermostats.

10 For a more complete account of Duke’s program offerings, see the most recent cost-recovery filings (as of
Spring 2020), which are available at Duke Progress and Duke Carolinas.
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•

Multifamily Energy Efficiency. This direct-install program partners with property
owners of multifamily apartment complexes to provide LED lighting and watersaving measures at no cost to residents.

•

Residential New Construction. This program is targeted at builders and developers
to incentivize them to adopt optional High Efficiency Residential Option (HERO)
standards in new builds.

NONRESIDENTIAL PROGRAMS

Due to the opt-out clause in NCUC Rule 8.69, C&I customers with an annual load of
1,000,000 kWh may choose to opt out of receiving utility incentives and paying the EE rider.
This renders them ineligible to participate in ratepayer-funded EE and DSM programs.
Currently, approximately 31,865 GWh of C&I load in the state is opted out of EE programs.
This amount accounts for about 53% of statewide IOU C&I sales in 2020. This both reduces
enrollment in nonresidential programs and limits their budgets. Therefore, many of Duke’s
nonresidential programs are targeted at small businesses rather than large industrial users.
•

Small Business Energy Saver. This direct-install program provides energy audits for
small businesses, combined with recommended measures for customers to install.
Duke provides an upfront incentive to cover up to 80% of the material and
installation cost to the consumer depending on the measure.

•

Nonresidential Smart $aver Programs. Several programs exist under this label.
Through paper and online delivery channels, nonresidential customers can purchase
discounted energy-efficient equipment targeted at specific sectors (such as
manufacturing, food service, commercial real estate, and industrial lighting).

•

EnergyWise Business. A demand-response program that lets business customers
participate in air conditioner cycling during peak hours in exchange for a credit on
their utility bill. Although the program does not produce MWh savings, it reduces
peak demand on the grid during summer.

Dominion Energy Efficiency Programs
The other IOU, Dominion Energy, serves 4% of retail kWh sales in the state and delivers its
own EE portfolio. Programs are offered according to a phase schedule, rotating in new
programs on a two-year cycle. The 2020 program offerings include a residential incomequalified home weatherization, a midstream energy-efficient appliance marketing program,
and several small business efficiency programs. In its 2019 DSM cost recovery filing,
Dominion projects that savings from its EE portfolio will decline from 5,189 MWh/year in
2023 to 2,304 MWh/year in 2028 (Dominion Energy North Carolina 2019b).
Summary of Continue Existing Efforts Case
We project savings from six groups of existing programs (see table 1). This CEE case
quantifies and recognizes the current efforts by North Carolina’s advocates and
stakeholders to advance efficiency. These existing programs are an essential foundation for
the state’s economy, climate, and clean energy goals. Efforts to expand efficiency must start
by first recognizing these savings achievements and taking steps to ensure that they persist
through continued funding, legislative, and regulatory support.
Table 1. Summary of electricity savings by policy or program in the CEE case
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Total annual electricity savings by
policy/program

GWh savings
2030

GWh savings
2040

Total savings in 2040
(% of overall load)

IOU EERS

5,259

5,573

3.6%

Co-ops and municipal utilities

950

1,030

0.66%

Building code stringency and compliance

1,071

2,027

1.30%

Weatherization

43

46

0.03%

Agricultural energy audits

21

23

0.01%

Industrial assessments

79

108

0.07%

Strategic energy management

616

666

0.43%

Total savings

8,043

9,473

6.09%

Remaining electricity needs (GWh)

135,177

146,031

We present total savings in 2040 as a percentage of forecasted electricity sales in 2040 from the reference case. We do not include
savings from USI because our measure life assumptions resulted in savings that do not extend to 2030.

Figure 6. The CEE case energy consumption forecast compared with the state’s baseline forecast, and total annual CEE savings in
GWh

Assuming they continue at consistent levels, current EE programs are expected to save
North Carolinians almost 10,000 GWh per year in 2040 (figure 6). Aside from utility
efficiency targets, a large contribution to these savings comes from maintaining North
Carolina’s current (2018) building energy codes. This ensures that each new or renovated
structure is constructed in a way that reduces utility costs and energy waste. While the CEE
case represents significant progress in the state, these contributions to addressing the states’
GHG emissions and supporting local economic development are projected to decline over
time. North Carolina policymakers and stakeholders should consider dramatic changes to
maximize EE, as continuing existing policies is not sufficient to scale up to the levels needed
to meet the state’s climate goals. We outline those opportunities in the following.
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Energy Efficiency Policy and Program Opportunities
Here, we present a suite of policy options North Carolina can implement to enhance EE in
the state beyond the existing CEE case policies. Table 2 outlines each program and policy
area in the EE case, organized by sector or intervention type. Italicized items are policies and
programs whose savings would contribute to one or more of the numbered item policies,
but we estimated their savings as critical programmatic or policy design recommendations
from the EE Roadmap or Clean Energy Plan.
Table 2. Matrix of electricity efficiency policies in the EE case
#

Category

EE case

EERS

Separate the REPS and enact a stand-alone EERS requiring 10% cumulative
electric energy savings from IOUs by 2030, below a baseline of each utility’s
total gross electric sales in 2020. Savings ramp to 1.2% of sales per year by
2032, and continue through 2040.

Co-ops and municipal
utilities

Enact a stand-alone EERS or spending goal for co-ops and municipal utilities,
with savings equivalent to 5% total annual electric energy savings and 5%
demand reduction by 2030, below a baseline of each utility’s total gross electric
sales in 2020. Incremental annual savings ramp to 1.2% of sales by 2032, and
continue through 2040. Programs deploy a range of strategies including
financial incentives to customers and on-bill financing or on-bill tariff programs.

3

Residential and
commercial building
codes

Close loopholes in amended building codes and facilitate a transition to
adopting the upcoming 2021 IECC code standards over two building code
cycles, with greater emphasis on code stringency and compliance.

4

Commercial and
multifamily building
benchmarking

Establish a building energy use benchmarking and disclosure policy for privately
owned buildings greater than 50,000 sq. ft. in Raleigh and Charlotte.

5

Utility savings initiative

Expand existing energy savings targets for state-owned buildings under the USI,
targeting a 40% reduction in energy intensity per square foot for non-cabinet
agency and UNC system buildings.

Clean energy fund

Establish a clean energy fund to catalyze the development of clean energy and
EE investment by issuing direct loans, providing credit enhancements, and
providing technical assistance. Initial capitalization of $50 million through
ratepayer funds or bonds issued by the state or local governments.

Financing—C-PACE

Implement Commercial Property Assessed Clean Energy (C-PACE) through local
or state programs; assumes that C-PACE projects provide additional savings to
utility programs.

Minimum savings goal

Include a low-income carve-out for electric energy savings of 2% by 2030 for
IOUs and 1% by 2030 for co-ops and municipal utilities.

Weatherization

Expand WAP through coordination with other funding sources.

Affordable multifamily
buildings

Increase funding to all preexisting programs to broaden participation and
eligibility.

Utilities
1

2

Buildings

Financing

6
Low income

7
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#

Category

EE case

8

Large customer
savings beyond SEM

Capture industrial savings opportunities through legislative action or a
stakeholder process initiated by the executive branch. Options include:
expanded utility offerings, adoption of a self-direct program, minor changes to
the thresholds of who can opt out, or a wholesale change to industrial opt out.

9

Industrial
assessments

Supplement the North Carolina State IAC and WRP with additional state or
federal funding over their existing DOE funding to allow for additional energy use
assessments of eligible industrials.

10

Strategic energy
management (SEM)

Launch a standalone statewide SEM program to target medium and large C&I
customers that have opted out of IOU EE programs.

11

Agricultural audit and
implementation
program

Create a statewide energy audit and implementation program that would engage
the existing network of agricultural stakeholders as well as available federal
programs to better reach the underserved agricultural sector.

Industry

RESULTS: ENERGY EFFICIENCY POLICY CASE
Here, we describe results from our analysis of the recommended policies listed in table 2.
We also discuss the savings from the CEE case for policies we recommend extending or
expanding.
In the EE case, North Carolina sets a separate electricity savings target, or EERS, for IOUs,
toward which residential, commercial, and opted-in industrial programs contribute. In
addition, co-ops and municipal utilities deliver savings through different goals, either in an
EERS policy or spending target. The state expands performance contracting for public
buildings and programs for industrial customers, including industrial assessments and
expansion of voluntary SEM programs. The legislature also addresses barriers to C-PACE
and the state establishes a statewide clean energy fund, which is used to support lowincome and affordable housing efficiency projects, and agricultural efficiency programs.
Additional policies include building code enhancement and enforcement, building
benchmarking adoption in large cities, low-income efficiency programs, and industrial
programs. Combined, this suite of policies achieves additional savings and greater
participation for underserved customer groups.
Table 3 lists the estimates of total annual electricity savings from EE in 2030 and 2040 by
policy or program. Under these conditions, we estimate that North Carolina can meet 18.5%
of forecasted needs in 2040, as figure 7 shows. Appendix A includes detailed results,
assumptions, and analysis of costs and benefits.
Table 3. Summary of electricity savings by policy or program in the EE case
#

Total annual electricity savings by
policy/program (GWh)

2030

2040

Total savings in 2040 (% of
forecasted sales in 2040)

1

IOU EERS

7,226

11,755

7.6%

2

Co-ops and municipal utilities

1,833

4,001

2.6%

3

Building code stringency and
compliance

3,062

7,115

4.6%
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#

Total annual electricity savings by
policy/program (GWh)

2030

2040

Total savings in 2040 (% of
forecasted sales in 2040)

4

Building benchmarking

445

513

0.3%

5

Utility savings initiative

38

N/A

N/A

6

C-PACE

447

829

0.5%

7

Weatherization

317

776

0.5%

8

Large customer savings beyond SEM

1,111

2,125

1.4%

9

Industrial assessments

176

208

0.1%

10

Strategic energy management

1,116

1,257

0.8%

11

Agricultural audits and implementation

65

122

0.1%

16,678

28,702

18.5%

126,542

126,801

Total savings
12

Remaining electricity needs (GWh)

Total savings in 2040 as a percentage of forecasted 2040 electricity sales from the reference case
Figure 7. Share of electricity from EE policies and programs in the EE case. The scale is truncated at 90,000 GWh to enable view of
individual recommendations.

In the following, we analyze several specific program areas that contribute to the policies
outlined above. Expanding existing heat pump and HPWH programs, multifamily
programs, and agricultural programs would contribute to both the IOU and coop/municipal utilities energy savings targets.
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Discussion of Energy Efficiency Policy and Program Recommendations
We now discuss each policy and program recommendation, then describe the potential
benefits from their implementation. Appendix A presents detailed results, assumptions, and
cost–benefit analysis.

UTILITY PROGRAMS
North Carolina’s utilities have been one of the primary drivers of EE in the state. Their
programs, funded by utility customers through utility rates, encourage customers to reduce
their energy waste through efficient technologies and practices. For utility resource
planners, helping customers save electricity is generally cheaper than building new
generation resources; figure 8 shows the levelized cost of saving energy compared to the
cost of building new resource options. In 2018, North Carolina’s utilities ranked 26th among
U.S. states for electricity savings, saving 0.67% of electricity sales statewide on average (Berg
et al. 2019).

Figure 8. Levelized cost of new electricity resource options. Notes and sources: All data in the gray bars are national estimates from Lazard
2017 and represent that study’s Levelized Cost of Energy Comparison–Unsubsidized Analysis. *EE data represent portfolio average costs
in 2018 to the North Carolina IOUs as reported in ACEEE’s Utility Energy Efficiency Scorecard (Relf et al. 2020). Energy savings data are
net savings at the generator level and represent total program costs (not including participant costs).

Below, we highlight opportunities for investor-owned, municipal, and cooperative utilities
to expand their offerings for customers through dedicated EE savings targets.
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EERS
EERSs are policies that require utilities or statewide administrators to hit long-term (three or
more years) energy savings targets by ramping up EE programs for homes and businesses.
These policies are typically set independent of specific programs, technologies, or market
targets, giving obligated utilities the flexibility to find the least-cost path to meeting the
targets. Typically, only IOUs are required to meet EERS targets. Currently, 27 states have
enacted mandatory energy savings goals through legislation or order, and they include
sufficient funding to fully implement the programs needed to meet targets.
EERS are effective policy tools. Savings from states with EERS policies in place accounted
for approximately 80% of all reported U.S. utility savings in 2016 and 2017 (Gold, Gilleo,
and Berg 2019). In 2018, states with an EERS achieved incremental electricity savings of
1.22% of retail sales on average, compared with 0.35% in states without an EERS. 11 All of the
major leading states have electric EERS: in 2018, 19 of the top 20 electricity-saving states had
an EERS policy in place (Berg et al. 2019). 12
Most states with an EERS also include utility business model reforms that allow utilities to
recover program costs, earn performance-based incentives if they meet or exceed savings
targets, and/or have full or partial revenue decoupling mechanisms, which help to remove
a utility’s disincentive to invest in efficiency. A combination of an EERS and a
comprehensive set of utility business model changes is most closely associated with high
levels of energy savings (Molina and Kushler 2015; Sergici and Irwin 2019). The Clean
Energy Plan included the overarching recommendation to “develop and implement policies
and tools such as performance-based mechanisms, multi-year rate planning, and revenue
decoupling, that better align utility incentives with public interest, grid needs, and state
policy” (DEQ 2019). While recent progress better aligns shareholder incentives with EE
performance for the Duke utilities, 13 North Carolina utilities lack a full revenue decoupling
mechanism that fully addresses their business model’s disincentive to pursue EE, which
could be explored as a part of the “B-1” Clean Energy Plan stakeholder process.
In 2011, DEP reached a South Carolina Public Service Commission-approved settlement
agreement with clean energy groups that set an annual EE savings aspirational target of 1%
of retail sales starting in 2015 and a 7% cumulative target from 2011to 2018 (Duke Energy
and NCUC 2012). However, this was not mandatory or enforced as an EE resource standard
and was not renewed after 2018. 14 North Carolina has also had a REPS in place since 2007

11 Data from Berg et al. 2019. Note that the presence of an EERS holds as a driver of savings in states with high
and low usage (Arizona, Arkansas, Massachusetts, and Vermont), and in states with high and low prices (e.g.,
Connecticut, Hawaii, Oregon, and Arkansas).
12 Ohio and Iowa had EERSs in place as of 2018, although recent legislative changes have since gutted the
policies.
13 A recent settlement agreement includes cost recovery, lost revenue recovery, and a shared savings incentive as
before, but it provides an additional incentive for achieving savings of 1% of retail sales, and a penalty for falling
below 0.5%, as well as a separate incentive for low-income programs with UCT <1.0, which would normally be
ineligible for the shared savings incentive (DEC and DEP 2020).
14 Although not formally enforced, that goal is an organizing principle for conversations in North Carolina. For
example, DEC, public staff, and intervenor parties came to an agreement in the pending proposed revisions to
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(NC SB 2007-397) that requires IOUs to supply 12.5% of 2020 retail electricity sales with
renewable energy sources. EE is an eligible resource and can contribute up to 25% of the
requirement for IOUs before 2020 and up to 40% after 2021; municipal utilities have no
limitation on EE’s contribution to the goals (N.C. Gen. Stat. § 62-133.8). To date, EE has
contributed the maximum 25% of REPS goals in 2012–2017 for DEP and DEC, but only 3-7%
of the goals in 2015–2017 for Dominion (NC-RETS 2020; J. Weiss, senior associate, Nicholas
Institute, pers. comm., May 21, 2020). In addition, some utilities are banking extra EE
certificates (EECs) for later compliance, which suggests that efficiency is a cost-effective
means of compliance.
North Carolina is the only remaining U.S. state with a combined RPS/EERS. While these
policies have delivered some EE, they have not led to particularly high levels of energy
savings. Several states that previously had such a combined policy in place, including
Pennsylvania, Connecticut, and Hawaii, have since separated their targets (Eldridge et al.
2010). Lack of clear guidance and policy motivation on EE led these states to separate EE
and renewable energy targets. Further, combining efficiency and renewable energy is no
longer necessary to reduce the cost of deployment of renewable energy, as efficiency and
renewable energy are low-cost resources (as figure 8 shows), and each can be considered on
its own merits to ensure maximum deployment of cost-effective and low-carbon resources.
In North Carolina, stand-alone EE targets for the IOUs that serve 73.7% of the state’s load
(2018) would strengthen the state’s commitment to least-cost energy planning and the
climate goals articulated in EO 80.
STAKEHOLDER-PROPOSED EERS

The DEQ Clean Energy Plan and EE Roadmap recognize the importance of clear guidance,
recommending an EERS by establishing minimum EE goals within the current allowable 2540% of REPS beginning in 2021, subject to cost-effectiveness screens. The EE Roadmap
includes a stand-alone mandatory EERS for all utilities to achieve efficiency goals in EO 80.
The working group recommends a target of achieving 10% electric energy savings for IOUs
by 2030, below a baseline of each utility's total gross electric sales in 2020. This would
include a 2% electricity savings requirement for low-income programs, representing 20% of
the 10% target. We modeled this target through 2030, with 1% savings per year for DEP and
DEC, then ramping up 0.1% per year to 1.2% savings per year in 2032, with annual savings
at 1.2% until 2040. We modeled one-third of that target for Dominion in 2021, consistent
with its use of EE for approximately one-third of its REPS compliance in 2015–2017, ramping
up more steeply to 1% by 2030, and then assuming the same savings rates as Duke Energy
utilities from 2030–2040. We modeled the EERS as incremental to savings from building
codes; those savings are captured in the Buildings section below.
This EERS of 1–1.2% savings per year would help North Carolina continue its leadership
position in the region but would not bring the state into the ranks of leaders around the
country, which aim for savings of 2% to nearly 3% savings per year. An EERS of 1.2% per
year matches the goals of utilities in Arkansas, the current regional leader, and is consistent
with the achievable savings from similar utilities in our meta-analysis of potential studies in
the DSM/EE cost recovery mechanisms (Docket No. E-7, Sub 1032), which includes revising and expanding a
bonus incentive payment for attaining 1% annual savings.
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Appendix C, so we modeled this slightly more ambitious goal for the 2032–2040 time
period. Many utilities with such targets are already achieving and sustaining savings results
above and beyond 1%. Indeed, 25 utilities achieved more than 1% net incremental annual
savings in the 2018 program year and, of those, 13 achieved greater than 1.5% (according to
the 2020 Utility Energy Efficiency Scorecard) and 2 achieved greater than 3% savings (Relf et al.
2020). 15 These states and utilities show that it is possible to meet aggressive EE targets in a
cost-effective manner, including in states with low or moderate retail energy prices, such as
Colorado, Oregon, and Arkansas.
We modeled the 1–1.2% target as a percentage of eligible load, assuming that the savings
requirement is placed on all residential and commercial sales under 1,000,000 kWh, as well
as any sales for large customers that do not opt out. When adjusting to exclude the usage of
nonresidential opt outs from total annual sales, DEC’s total portfolio savings as a percentage
of sales in 2019 were 1.56%, but only 0.98% when the sales from opted-out customers were
included (Bradley-Wright 2020). As a result, savings as a percentage of total load are only
0.7–1% as modeled.
The proposed ramp rate of 0.07% for Dominion from 2020–2022 and 0.1% per year for Duke
and Dominion utilities from 2023–2032 is consistent with previous ACEEE research, which
found that significant year-over-year growth in savings is achievable. Ramp rate is defined as
the actual change in savings as a percentage of retail sales from one year to another. In a
sample of 93 program years for leading utilities saving more than 1.5% of retail sales,
researchers found an average ramp rate of 0.19% (Baatz, Gilleo, and Barigye 2016). Nearly
one-fifth of the observations were more than 0.5%, demonstrating the ability of some
utilities to rapidly ramp up savings.
AVAILABLE POTENTIAL TO MEET EERS

The EERS values are slightly greater than those in Duke’s efficiency potential study, which
found average annual achievable potential of 0.78–0.82% over 25 years for DEC and 0.87–
0.90% for DEP, depending on the scenario (see table 4). We were unable to find a potential
study for Dominion’s North Carolina territory.
Table 4. Aggregated results of achievable program potential for DEC and DEP
DEC
Scenario milestones

Energy (GWh)

DEP
Average annual %
of base sales*

Energy
(GWh)

Average annual %
of base sales*

Base scenario—includes existing DEC and DEP programs and measures
5-yr sum of annuals (2024)

1,730

0.88%

1,176

0.94%

10-yr sum of annuals (2029)

3,321

0.84%

2,289

0.91%

25-yr sum of annuals (2044)

8,257

0.78%

5,910

0.87%

15 Net savings impacts are “changes in energy use attributable to a particular energy efficiency program. These
changes may implicitly or explicitly include the effects of factors such as free-ridership, participant and
nonparticipant spillover, and induced market effects” (DOE’s Uniform Methods Project, NREL 2017, Chapter
17). Gross savings impacts are “changes in energy consumption that result directly from program-related actions
taken by participants in an energy efficiency program, regardless of why they participated.”
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DEC
Scenario milestones

Energy (GWh)

DEP
Average annual %
of base sales*

Energy
(GWh)

Average annual %
of base sales*

Enhanced scenario—increased incentives up to 75% maximum
5-yr sum of annuals

1,878

0.95%

1.250

1.00%

10-yr sum of annuals

3,563

0.90%

2,409

0.96%

25-yr sum of annuals

8,663

0.82%

6,107

0.90%

Energy cost sensitivity scenario—increased the avoided energy cost by 50%
5-yr sum of annuals

1,754

0.89%

1,197

0.96%

10-yr sum of annuals

3,363

0.85%

2,325

0.92%

25-yr sum of annuals

8,336

0.79%

5,972

0.88%

Average annual energy savings as a percentage of annual base sales per period. Source: Duke Energy North Carolina 2020.

The Nexant market potential study’s approach has significant limitations that keep savings
below the 1–1.2% included in the EERS policy. First, the study uses an asymmetrical total
resource cost (TRC) test, which counts various categories of costs (e.g., the full incremental
measure cost to customers) without their attendant benefits (e.g., other fuel or water
savings, or health benefits). While TRC is the state’s current cost-effectiveness test, a
proposal is pending before the NCUC that would shift the primary cost-effectiveness test
from TRC to UCT. A sensitivity analysis for the economic potential analysis that used UCT
found that it increased potential by 37% for the residential sector, 46% for the commercial
sector, and 15% for the industrial sector (Duke Energy North Carolina 2020). As a rough
comparison, if achievable savings similarly increased by about 40% under the UCT
sensitivity analysis, the study’s achievable results would increase from about 0.8% to 1.12%
per year for DEC and from 0.9% to 1.26% per year for DEP.
Second, the study relies on past program performance to train the Bass diffusion model,
which determines customer participation levels and projects the market response to
program offers. This limits the estimated potential to Duke’s current suite of program
delivery and customer acquisition methods and may miss critical tools such as financing,
enhanced marketing, and program targeting using AMI data. Financing could increase
program uptake by 3–5% (Kramer et al. 2015), and program targeting using AMI data can
improve cost effectiveness by targeting marketing to customers most likely to save energy if
they participate (Scheer et al. 2018). Finally, the study focuses on measure-level cost
effectiveness, and may miss opportunities to sequence strategically or bundle measures
together and make marginal measures cost effective.
For these reasons, the Nexant study likely underestimates average annual and achievable
energy savings potential. However, our study is based on kWh savings across the whole
year, while Duke’s uses a more granular analysis of cost effectiveness for each hour of the
year. As a result, our analysis of average annual savings may under- or overstate potential
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given the variability of costs and value to the system during different seasons and times of
day. 16
However, as Appendix C describes, our meta-analysis of various potential studies from
around the country in states or with utilities similar to Dominion, DEP, and DEC in their
retail prices found achievable average annual savings as a percentage of baseline of 1.2%
(with achievable maximum annual savings of 1.6%). Several are also vertically integrated
utilities, such as Entergy New Orleans, Puget Sound Energy, NV Energy, and Minnesota
utilities. Further, the sample includes large utilities (similar to Duke), such as ComEd,
Ameren Illinois, and Entergy Louisiana, and smaller utilities (similar to Dominion), such as
Idaho Power and some Minnesota utilities.
In reviewing Dominion and Duke’s existing portfolios, and the list of measures in the
Nexant economic potential study for Duke utilities, we identified a number of program
approaches or delivery options that were not included in the potential study. Many are
opportunities brought forward by stakeholders in a summary report from the Duke Energy
Collaborative, suggesting that many may be currently under consideration by the Duke
companies (Duke Energy Collaborative 2019). These may provide additional opportunities
for energy savings beyond those utilities’ current portfolios. Table 5 describes those
programs or delivery options. Some, such as low-income weatherization and agricultural
programs, are addressed elsewhere in this report (and marked with an asterisk in the table).
Dominion’s filings suggest a thinner portfolio of offerings in North Carolina; in addition to
the opportunities in table 5, we recommend that Dominion develop additional offerings
including behavioral programs; whole-home retrofit programs; HVAC equipment
programs; HPWH programs for residential customers; multifamily and affordable
multifamily programs; and custom offerings, including efficient motor programs,
retrocommissioning, and upstream programs for nonresidential customers (Relf et al. 2020).
Table 5. Additional program area, design, and delivery channel opportunities for investor-owned utilities in North Carolina
Program opportunity

Description

Residential offerings
HP and HPWH program
expansion (see text box
below)

Expand incentives and offer instant rebates and midstream delivery
channels that favor high-efficiency HVAC and water heating equipment
(Bradley-Wright 2020); pilot lease options for low-income customers
(Weiss 2019).

New construction

Extend the Residential Construction program offered at DEP to DEC. A
filing for this program was submitted in September 2017 but was
rescinded after DEC and local natural gas utilities were unable to come
to an agreement on its design; DEC must file modifications (DEC
2020b).

While energy efficiency can provide important short-term benefits at system peak, it also can affect long-term
decision making and investment decisions, enabling replacement or avoidance of more expensive energy,
capacity, and T&D resources, as well as other systemwide benefits such as avoiding ancillary services,
environmental compliance costs, and renewable portfolio standards costs (Baatz 2015).
16
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Program opportunity

Description

Code implementation support

Incorporate code compliance training into EE programs. 17

*Income-qualified
weatherization

Extend DEP program to DEC. Weatherization across the state has the
opportunity to grow to 458 GWh of savings by 2040; coordinated
support with utility programs is critical to scale offerings to the state’s
needs.

Nonresidential offerings
*Strategic energy
management

Expand SEM program adoption (currently in the Smart $aver Customer
program) to help medium or large businesses manage energy through
continual improvement and a systematic approach to energy
performance. (We analyze the potential for opted-out utilities to save by
adopting SEM below.)

*Agricultural programs
expansion

Duke currently offers a Smart $aver Prescriptive program that includes
rebates for some agricultural equipment. Enhance diversity of
agricultural offerings, and target incentives at those customers
alongside proposed statewide agricultural audit and incentive program.

Energy Efficiency as a Service
(EEaaS)

Offer program models where the service provider (usually a third party)
maintains ownership of installed equipment while the customer pays
for the energy services provided, shifting the burden of financing,
owning, installing, and managing the performance of energy assets
away from the customer to the service provider (ACEEE 2019).

Metered EE Transaction
Structure (MEETS) for
commercial buildings

Pilot MEETS, a financing arrangement in which the yield from metered
EE (i.e., the difference between a dynamic baseline and actual
consumption) is delivered to the utility, enabling EE to be treated like a
long-term power purchase agreement (if investor/customer-driven) or
like a utility-owned generation or leased property (if utility-driven)
(MEETS Accelerator Coalition 2020).

Nonresidential energy
efficiency in LMI communities

Target small business and public building offerings to nonresidential
community serving institutions in low-to-moderate income areas, such
as nonprofits, schools, local government buildings, medical facilities,
shelters, and community centers (Drehobl and Tanabe 2019).

Delivery channel and program design
Expanded midstream and
upstream offerings

Offer programs (beyond lighting) that transform the market for EE
products by targeting upstream manufacturers or midstream retailers
to improve choices and reduce costs for customers.

Expanded retail products
platforms

Minimize barriers to participation during and after COVID-19, by
bringing more products and even services online in marketplace
offerings for energy-efficient products.

Leveraging Advanced
Metering Infrastructure (AMI)
data to improve cost
effectiveness and
participation

Use granular customer energy usage data (AMI) to improve program
effectiveness by targeting programs to customers who: 1) can
participate (e.g., have relevant end uses), 2) are likely to participate, or
3) are likely to save more energy when they do participate. Such
techniques may increase savings by over 50% (Scheer et al. 2018).

We note that this would likely require a review of NCUC rules to ensure that utilities can receive appropriate
credit for advancing adoption, implementation, and/or compliance verification of building energy codes
(Misuriello et al. 2012). Further, these savings are currently captured in the Building Codes section of this paper
and would be incremental to the proposed EERS.
17
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Program opportunity

Description

On-bill financing and tariffs

Offer on-bill financing, enabling customers to pay down the cost of EE
investments through monthly electric bill payments, either through
loans (utility or third party) or on-bill tariffs.

Geotargeted programs/EE for
nonwires alternatives

Target businesses in specific geographic locations that will yield high
savings and value for the grid.

Braiding health funding

Modify residential programs to include measures that promote better
health outcomes for residents (asthma, falls, extreme temperature
exposure) and identify complementary funding sources (e.g.,
insurance, Medicaid, philanthropic grants, government programs) for
the preventative health care services provided (Hayes and Gerbode
2020).

* Programs described in separate sections later in this report.

In addition, two areas could offer significant savings potential but would require policy
changes to capture those savings: industrial EE for currently opted-out customers and
beneficial electrification. As noted above, 63–90% of C&I customers with an annual load of at
least 1,000,000 kWh have opted out of the EE rider at each of the IOUs, rendering them
ineligible to participate in ratepayer-funded EE and DSM programs. Further, programs that
support efficient fuel-switching options that lower total energy use across electricity and
other fuels are limited by rules that require a higher level of NCUC scrutiny. 18 Recently, this
had the effect of delaying opportunities for a new construction program (DEC 2020b).
RESULTS

Given the potential of similar utilities and our analysis of the recent Nexant Market Potential
Study for DEP and DEC, we anticipate that IOUs in North Carolina will be able to meet the
EE Roadmap proposed goals (Duke Energy North Carolina 2020). Separating the REPS and
creating a stand-alone EERS for IOUs could save nearly 11,755 GWh across residential,
commercial, and industrial sectors in 2040, which could meet 7.6% of forecasted needs in
2040.

18 NCUC R8-68 requires utilities to apply for commission approval before implementing a measure or program
that either “directly or indirectly alters or influences the decision to use the electric public utility’s or electric
membership corporation’s service for a particular end use or that directly or indirectly encourages the
installation of equipment that uses the electric public utility’s or electric membership corporation’s service.” The
factors the commission considers include whether the proposed measure/programs are in the public interest
and benefit the utility’s overall customer body, the impact of the proposed measure/programs on peak loads,
and whether they encourage energy efficiency (Berg, Cooper, and Cortez 2020).
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Residential Heat Pump and Heat Pump Water Heater Program Expansion
Space conditioning and water heating are the two largest end uses in homes, representing 50.2% and
18.5% of average residential load in the South Atlantic region, respectively (EIA 2018). They also
represent the largest source of residential efficiency potential in North Carolina. As figure 9 shows,
replacing electric furnaces with heat pumps is the top source of economic potential in North Carolina;
this is consistent with ACEEE research showing particular opportunities for such conversions in the
South (Nadel and Kallukuri 2016).

Figure 9. Electricity EE supply curve for single-family detached housing stock in North Carolina. Source: Wilson et al. 2017.

DEP and DEC currently offer programs targeted at these ends uses in the Residential $mart Saver
program, including ENERGY-STAR-qualified HPWH and high-efficiency air and ground source heat
pumps. In 2018, 24,562 DEP customers and 25,852 DEC customers participated in the Residential
Smart $aver program; an evaluation of that DEC program found that 34% of verified savings came from
air source heat pumps, and 1% from HPWH (Nexant S&P Group 2019; DEP 2019a; DEC 2020).
Dominion does not offer these measures, but it did offer Heat Pump Tune Up and Upgrade programs in
2014–2017, upgrading 1,349 units in North Carolina over that time period (Dominion Energy North
Carolina 2019a).
The EE Roadmap calls for deployment of “smart” equipped HPWH as an EE and demand-side
management (DSM) tool targeted in low- to moderate-income communities through a utility-sponsored
equipment rental program (Weiss 2019). This recommendation highlights two areas missing from IOU
portfolios in North Carolina: lease options, which can reduce first-cost barriers, especially for low-income
customers; and more robust offerings for heat pumps and HPWH, two of the highest potential efficiency
opportunities in the state.
The draft Market Potential Study for DEP and DEC does not find cost-effective savings available for
HVAC measures; this may be due to the use of an asymmetrical TRC and past program participation as
key inputs to the adoption curve (Duke Energy North Carolina 2020). With a UCT cost-effectiveness test,
new mechanisms to support customer adoption through financing or lease structures, and integration
with DSM measures to capture the value from demand flexibility, we anticipate that these measures
would be a highly cost-effective cornerstone of the utilities’ programs.

Cooperatives and Municipal Utilities: Energy Efficiency Programs and Statewide Technical
Assistance
In North Carolina, rural co-ops and municipal utilities together provide about 26% of
statewide electricity sales. The North Carolina Electric Cooperatives serve 2.5 million
29
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residents through 26 individual co-ops. Additionally, ElectriCities of North Carolina is a
nonprofit membership organization that serves dozens of municipal utilities. In this section,
we refer to both groups of utilities as public power utilities. These utilities offer some EE
programs for their customers, but they have varying degrees of impact. Scaling up these
programs along with electrification efforts would tap into additional savings potential and
carbon reductions for the state. Because some of the smaller utilities may have a harder time
establishing efficiency programs, expanding services to these utilities through a statewide or
multi-utility technical assistance provider could leverage economies of scale in program
administration and evaluation support.
Across the country, utility efficiency policies generally do not emphasize serving public
power customers because public utilities are not regulated by utility commissions. Public
utilities typically have different policy drivers than IOUs. For example, most rural utilities
are not subject to EERS. However, they can still provide exemplary EE portfolios as a
resource to their customers. A study of efficiency performance by electric co-ops in six states
found that leading utilities saved about 1.0–1.2% relative to their retail energy sales
(Bickford and Geller 2016). The study found that effective statewide legislation was an
indicator of high performance, along with program implementation infrastructure and
regulatory support, where applicable. For municipal utilities, a 2015 ACEEE study profiled
nine successful examples of municipal utility efficiency programs and found that they
achieved average annual electricity savings of 1.4% of sales, with average spending of 3.1%
of revenues (Kushler et al. 2015).
In North Carolina, current state policy requires all electricity providers (including public
power utilities) to meet specified percentages of their retail sales using renewable energy
and EE, and they demonstrate compliance by the number of renewable energy certificates
(RECs) and EECs. 19 However, the state does not require its co-ops and municipal utilities to
meet minimum levels of EE. Still, several individual co-ops and municipal utilities offer
some EE programs to earn EECs as a compliance pathway (NCUC 2020).
For this analysis, we assume that statewide policy requires municipal utilities and co-ops to
achieve 5% total annual electricity savings by 2030, as recommended in the EE Roadmap. To
achieve this goal, utilities should establish incremental annual savings targets of 0.2% in
2022 and 2023, increasing by 0.2% every two years until they reach 1% incremental annual
electricity savings by 2030 and 1.1% annual electricity savings in 2032 and annually
thereafter. Regulatory or legislative policies related to economic development and to climate
change can drive these opportunities for increased EE deployment. See Appendix B for
more details.
Regulated utilities typically levy a charge, or rider, on customer bills to pay for efficiency,
while other utilities collect funds through rates just as they would collect funds for
investments in power plants or distribution assets. Co-ops and municipal utilities could also
collect funds through a small charge on customer bills, which would provide dedicated
funding to a suite of program offerings, ranging from incentives and financing for whole19 N.C. Gen. Stat. § 62-133.8. A REC represents one MWh of electricity supply and an EEC represents one MWh
of electricity saved from efficiency programs.
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house and whole-building retrofits, to appliance and equipment replacement incentives,
behavioral strategies, and engineering support for businesses and facilities. These utilities
could establish programs such as on-bill tariffs 20 without a rider, which could provide
significant savings for those who participate in the on-bill offering. However, on-bill tariffs
are not sufficient to achieve savings at the scale of the available potential. Program impacts
on the order of 1–1.2% savings per year would require more significant investments.
Not all co-ops and municipal utilities have the capacity to administer their own programs.
In such cases, membership organizations such as North Carolina Electric Membership
Corporation (NCEMC) and ElectriCities can play an important role. Another option is to
establish a statewide non-utility entity that serves as a technical assistance provider or direct
administrator of programs on behalf of these utilities. One possible model here is the
Southern Minnesota Municipal Power Authority, where a local nonprofit joint-action
agency collaborates with a regional EE entity (Slipstream) and the University of Minnesota
Clean Energy Network Teams to provide EE programs to residential, commercial, and
industrial customers in the region. 21
Although its program structure could draw on lessons learned from other states, the unique
demographics of North Carolina’s co-ops and municipal utilities mean that their efficiency
program offerings will vary and should be tailored to customer needs.
RESULTS

Expanded co-op and municipal utility efficiency programs could save nearly 4,002 GWh
across residential, commercial, and industrial sectors by 2040 and 2.6% savings relative to
the reference case.

20

We discuss these below in the “Financing” section.

21 For a case study of the program, see Appendix A of
www.michigan.gov/documents/energy/BaselineReportFinal_668264_7.pdf.

31

NORTH CAROLINA EE © ACEEE

Energy Efficiency Program Responses to COVID-19
The COVID-19 crisis has greatly affected customer EE programs and the workforce that delivers them.
Ensuring that these programs are not permanently set back by the pandemic will require adapting them
to reduce direct human contact, focusing resources on the most affected communities, and closely
reexamining program services and driving demand. Here, we highlight steps that efficiency program
administrators for North Carolina utilities could take to ensure the continuity of their programs in this
time (York 2020).
Continue virtually
Many programs have expanded or established virtual means to provide services, including virtual
energy assessments, EE “treasure hunts,” and promotion of online energy marketplaces for purchasing
energy-efficient products. Designed well, moves to virtual services can ensure continued availability of
EE for customers, while building communications touch points to engage customers more effectively
when it is safe to return to work. Responsive utilities are also providing administrative flexibility,
streamlining processing of incentive payments to keep money flowing, and allowing partial payment for
work in progress.
Train program staff and contractors
Program administrators can use this time to train program staff and contractors who are unable to
work. Such training might include typical professional development, as well as training on new
guidelines and practices to ensure health and safety. Program administrators in New York, for example,
are responding to the pandemic by coordinating free online training opportunities for clean energy
contractors (NYSERDA 2020).
Help energy efficiency businesses obtain crisis relief dollars
Several utilities and efficiency program administrators helped their contractors apply to the U.S. Small
Business Administration’s (SBA) Paycheck Protection Program (PPP) as part of federal COVID-19
stimulus efforts. Through the PPP, the SBA provided small businesses with loans that can be forgiven if
businesses keep employees on the payroll (SBA 2020). Considering that COVID-19 has most adversely
affected communities of color—and especially Black communities—crisis relief efforts are a key tool for
helping to keep workers employed and businesses afloat. As an example, Tennessee Urban League
Affiliates (TULA), helped contractors in a joint training program with the Tennessee Valley Authority (TVA)
apply for SBA loans (S. Hart, Milepost Consulting, pers. comm., May 11, 2020).
Pivot and adapt programs to continue serving customers while adhering to public health guidelines
and restrictions
Programs are focusing on measures and approaches that minimize or eliminate direct customer
contact, such as the Massachusetts program prioritizing wall insulation and other outside work that is
on the premises, but avoids customer-occupied areas (Mass Save 2020). Programs must procure
personal protective equipment for workers, and focus on retooling their efforts to support healthy
homes and buildings (Taylor Engineering 2020).
Manage funds so that efficiency can be a tool for economic recovery
Many programs are not spending their full budgets due to slowdowns and shifts in services. We
recommend that such accrued program funding be used, where possible, to accelerate and expand
program services once full operations can resume. Administrators can plan for a program surge to
regain progress toward saving targets.
By following these recommendations and creatively pivoting to meet the challenge of this moment,
programs can continue to provide vital services to customers and prepare to rebound—by both helping
reduce energy costs during a prolonged economic recovery and cutting GHG emissions.
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BUILDINGS
Buildings make up the state’s largest end-use sector, which is responsible for more than 50%
of total energy consumption in North Carolina (Weiss 2019). Because so many of us spend
most of our time indoors, policies affecting building energy use can have a significant and
long-term impact on our daily lives. From lowering residential and commercial utility costs,
to improving indoor air quality, comfort, safety, and productivity, to creating better
resilience in the face of extreme temperatures and weather, investments in building EE
return far more benefits than simply reducing energy demand.
We analyzed various policies and programs to improve EE throughout North Carolina’s
buildings sector. Of the buildings programs and policies we analyzed, the greatest savings
came from improving the statewide building energy code by increasing stringency. This
significant opportunity for long-term savings is due to the state’s high volume of new
construction: In 2019, North Carolina ranked fourth in the nation in terms of residential
building permits (Census Bureau 2019). Further savings may be realized through sectorand region-specific programs and policies. Enacting building energy benchmarking and
disclosure policies in the Raleigh and Charlotte metropolitan areas would yield efficiency
improvements in large commercial and multifamily buildings. We recommend expanding
several existing programs to increase savings, including the successful state-run
performance contracting program for public sector buildings, and IOU programs targeted
specifically toward the hard-to-reach affordable multifamily sector.
Residential and Commercial Building Code Stringency and Compliance
Updating North Carolina’s building energy code represents an opportunity to lock-in longterm energy savings and quality-of-living improvements for the state’s residents and
businesses. The latest building codes, which went into effect on January 1, 2019, are based
on the 2015 IECC for residential and ASHRAE 90.1-2013 for commercial construction with
several North Carolina-specific amendments (DOE 2020c). Based on recommendations from
the EE Roadmap, we evaluated the energy savings achievable through transitioning North
Carolina building codes to the latest 2021 IECC standards.
We estimated the savings that North Carolina can expect from the most recent code cycle as
part of our CEE case. Maintaining the current stringency level in existing building codes is
critical to ensuring energy affordability for North Carolina’s homes and businesses. Both
residential and commercial codes already contain several amendments that mainly serve to
weaken the energy requirements, thereby lowering total energy savings from current code
cycle. Due to these amendments, Pacific Northwest National Labs found that the actual level
of building energy intensity and savings achieved through the current code cycles is
equivalent to the 2009 IECC for residential codes and ASHRAE 90.1-2007 for commercial
(DOE 2020b). Even with these weakening amendments, current codes are still expected to
save approximately 1,071 GWh per year by 2030, and 2,026 GWh annually by 2040 relative
to the prior code cycle.
To support adoption of more energy-efficient building codes, we modeled a phased
implementation plan over the next two code cycles. On this timeframe, the 2021 IECC
standards are expected to go into effect in 2030. The interim cycle (2024) would involve
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repealing the amendments in the current building code cycle and tightening standards to
reflect actual energy savings expected from the 2015 IECC.
RESULTS
Table 6. Summary of electricity savings from updated building energy codes
Total annual electricity savings by sector
(GWh)

2030

2040

Total savings in 2040 (% of
overall load)

Residential

2,416

5,786

3.4%

Commercial

645

1,328

0.8%

Table 6 shows the expected total annual savings from updating North Carolina’s building
code policies. New building codes in the residential and commercial sectors could save
more than 6,000 GWh annually across residential and commercial sectors by 2040. Figure 10
shows a comparison between annual energy use in 2040 from different code cycles. Because
buildings may last upward of 20 years, savings from codes are expected to persist even after
our study’s time period. Updated codes could lower building energy use by 27% relative to
the current code cycle and 34% relative to the previous cycle.

Figure 10. Annual energy use in the reference case, the CEE case, and the EE case

Returning to a Three-Year Code Cycle
Prior to 2016, North Carolina updated its residential building codes every three years. This was changed
to every six years when homebuilders in the state pushed to delay the code adoption cycle, as EE
Roadmap recommendation #8 notes (Weiss 2019). A faster code adoption process was not identified
as a major priority by the stakeholders we spoke to and therefore is not included among the savings in
our EE case.
Under a three-year cycle, North Carolina’s new buildings could attain 2021 IECC standards as soon as
2024. This could save residents and businesses in North Carolina an additional 919 GWh per year by
2030, or approximately $77,000,000 in avoided annual energy costs.
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COST OF BUILDING CODES

The cost to homebuilders of complying with 2021 IECC standards is estimated at
approximately $90.7 million in 2030. This increase in upfront cost is why some groups are
opposed to increasing standards, and in some cases have pushed through rollbacks of even
modest energy conservation measures, as mentioned in EE Roadmap recommendation #8
(Weiss 2019). However, the benefits to building tenants far exceed the costs. We estimated
residential energy savings at $280 million and commercial savings at $54 million in avoided
energy costs in 2030. This 3.6:1 benefit–cost ratio does not factor in additional benefits such
as comfort, productivity, and environmental consequences from reduced energy use. (See
the tables in Appendix B for more details on program costs and savings.)
Despite the increase in upfront cost, the persistent energy savings from improved codes
produces more affordable living for North Carolinians. Opponents of improved codes,
however, will still object on the grounds of housing affordability. To ensure housing stays
affordable for homebuyers of all economic levels, it is important to continue funding the
North Carolina Housing Trust Fund, which offers low-cost loans and payment assistance for
income-qualified renters and homebuyers throughout the state (EE Roadmap
recommendation #17). The NCHFA also manages tax credits for low-income housing
developers who meet a certain standard of efficiency under its Qualified Allocation Plan.
We cover more detailed recommendations for this program in the “Multifamily Energy
Efficiency” section of this report.
Zero Energy Buildings
EE Roadmap recommendation #7 calls for North Carolina to establish a pathway to net zero; by
following it, buildings could achieve net zero energy use through efficiency and on- or offsite renewable
generation by 2042. While our code compliance model does not estimate the savings from a net zero
mandate, many states and cities are looking to adopt a “Zero Energy Appendix” addition to the 2021
IECC (Perry 2018).
If the legislature or governor’s office establishes a state-level target for zero energy buildings and a
compliance path to meet that target, it will help drive market demand for zero-energy-ready buildings
and simplify the process to achieve sector-wide carbon neutrality by 2050. Several cities and states
have already adopted zero energy codes or implemented a pathway to adoption by 2030, including
Santa Monica, California, and New York State (NBI 2020).
POLICY DESIGN CONSIDERATIONS

North Carolina is a Dillon’s Rule state, meaning that codes are established on the state level,
and cities and towns have limited authority to implement increased stringency over
statewide codes. However, codes are enforced at the permitting stage across nearly 600
jurisdictions. The cost of training code inspectors to comply with new stringency
requirements is estimated to be $3 million for each updated cycle (Williams, Price, and Vine
2014).
The NCBCC develops and enacts new codes. The council make-up is established by the
legislature, and the governor appoints its members. Currently, EE is not represented by a
seat on the NCBCC. EE Roadmap recommendation #6 calls for the state’s legislature to add
an EE seat to the NCBCC in order to increase awareness among code officials. Although the
NCBCC is statutorily charged with developing codes, a legislative loophole allows the
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state’s legislature to circumvent the NCBCC’s authority and pass amendments to state
building codes directly without going through the standard review process. EE Roadmap
recommendation #8 calls for closing this loophole and restoring the NCBCC’s authority to
oversee and review all changes to state codes (Weiss 2019).
Residential and Commercial Benchmarking
The Raleigh and Charlotte metropolitan areas are some of North Carolina’s fastest growing
economic and population centers. ACEEE evaluated the EE performance of both cities in its
2019 City Clean Energy Scorecard and identified several opportunities to improve EE,
especially in the buildings sector (Ribiero et al. 2019). As a member of the American Cities
Climate Challenge, 22 the City of Charlotte is looking toward improving sustainability with
its 2040 Comprehensive Plan (City of Charlotte 2020). Raleigh updated its 2030
Comprehensive Plan this year, making environmental sustainability and energy security a
central objective for current and future development (City of Raleigh 2020). Citywide
benchmarking and transparency can help building owners and businesses in each city to
control their energy use and make cost-effective efficiency investments in their buildings.
Many cities and metropolitan areas across the nation are implementing policies that require
qualified buildings to benchmark and publicly disclose their building energy usage. The
primary function of a building benchmarking and transparency policy is to enable building
owners to compare their own energy use with that of their peers. Benchmarking data also
allow cities to deliver targeted technical assistance to help underperforming buildings
improve their EE, and to publicly recognize exceptional performance. Many top-ranking
cities in the ACEEE City Clean Energy Scorecard have benchmarking policies in place, such as
Atlanta, Austin, Philadelphia, and Orlando (Ribeiro et al. 2019). While simply requiring
building owners to benchmark and disclose their energy use does not by itself lower energy
consumption, it addresses a major information barrier among building owners.
Understanding their energy use in the context of other buildings in the same metropolitan
area can help drive a wide variety of changes: from behavioral change to targeted energy
audits and whole building retrofits. A meta-analysis of building benchmarking results
found that cities with benchmarking policies reduced energy use in covered buildings by an
average of 1.38% per year (Mims et al. 2017). Appendix B offers a detailed summary of this
meta-analysis.
One procedural barrier to benchmarking identified by the EE Roadmap was a lack of easy
access to energy data disclosure (e.g., through a Green Button “Download My Data”) as
highlighted in its recommendation #27a (Weiss 2019). As of spring 2020, the NCUC is
engaged in rulemaking that will allow an authorized third party secure and private access
to utility customer data (NCUC Docket E-100 sub 161, 2020). Once implemented, building
owners should be able to more easily enter their building energy data into a management
platform such as ENERGY STAR Portfolio Manager.
Further, North Carolina’s cities and municipalities have jurisdictional limits on how much
they can change building codes, which are established on a state level. This can create
ambiguity as to whether city and municipal governments can implement a mandatory
22

For more information, see www.bloomberg.org/program/environment/climatechallenge/#overview.
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benchmarking policy. Because this policy primarily concerns data disclosure, however, with
no changes to buildings at the code level, we believe it could be enacted without additional
enabling legislation. That said, having support from the legislature or a directive from the
governor’s office would eliminate any ambiguity. Other cities in Dillon’s Rule states that
have implemented benchmarking policies include New York, Chicago, and Philadelphia.
RESULTS
Table 7. Summary of electricity savings from public building benchmarking
Total annual electricity savings (GWh)

2030

2040

Raleigh

151

171

Charlotte

295

342

Total

445

513

Both Raleigh and Charlotte contain many high-rise buildings, with 72% of total square
footage in Raleigh and 78% in Charlotte found in buildings larger than 50,000 square feet.
Our analysis suggests that a benchmarking and transparency policy targeting buildings
greater than 50,000 sq. ft., starting in the year 2020, could reduce their energy usage by more
than 12% by 2030 relative to the nonbenchmarking scenario. In particular, this would save
Charlotte building owners more than $4 million per year (2020$) in avoided electricity
expenditures, and potentially even more in natural gas, water, and other energy costs that
were outside our scope. Appendix C offers more detailed cost assumptions. The
expenditure on cost-effective energy upgrades results in a total of $2.80 saved for every
$1.00 invested in efficiency for buildings above 50,000 square feet.
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Beneficial Electrification in Buildings
Beyond electric efficiency measures, converting from fossil fuels (natural gas, propane, and oil) to highefficiency electric heat pumps is an increasingly cost-effective and low-carbon option for space and
water heating as North Carolina’s grid is increasingly supplied by lower-emission options. The Clean
Energy Plan highlights the importance of electrification strategies and includes a recommendation to
analyze the costs and benefits of using electrification to reduce energy burden and GHG emissions
(North Carolina DEQ 2019b). The EE Roadmap did not include electrification, but several of its
recommendations—including a HPWH rental program—could apply to fuel-switching opportunities.
In 2018, ACEEE analyzed full replacements of existing oil and propane systems with heat pump systems
when an existing system fails and needs to be replaced in North and South Carolina (Nadel 2018). That
study found energy savings and favorable GHG reductions for oil and propane furnaces relative to heat
pumps, as well as oil and propane boilers relative to ductless heat pumps in the Carolinas, where the
grid mix includes some average combined-cycle plants and some renewable energy. Such measures
also had favorable consumer economics in cases of heat pump installation instead of a central air
conditioner when the central air conditioner needs to be replaced. Generally, HPWHs use less source
energy than non-condensing water heaters fueled by propane or oil with any electricity-generating
technology. The 2018 water heater analysis was conducted at a national level, as hot-water use does
not vary extensively by region.
In addition, a 2020 analysis from Rocky Mountain Institute (RMI) found that, in North Carolina, GHG
emissions would be 57.9% lower over the lifetime of an air source heat pump compared to a 95%
Annual Fuel Utilization Efficiency (AFUE ) gas furnace (McKenna, Shah, and Silberg 2020). The RMI
analysis did not explore consumer economics. Despite the potential for fuel-switching measures to
produce GHG reductions—and, in some cases, customer bill savings—they face barriers in North
Carolina. Fuel-switching measures for natural gas, propane, and oil furnaces would require approval by
the NCUC for IOU programs, where they face a higher burden of proof than other efficiency programs
(R8-68).

Utility Savings Initiative—Expanded Targets for State Buildings and UNC
As noted in the CEE case, EO 80 expanded an energy savings target for cabinet agency
buildings. Under this target, the Comprehensive Program to Manage Energy works to
reduce the energy intensity per square foot by 40% by 2025 (relative to a 2002–2003
baseline). Draft legislation would extend this target to other state agencies and UNC system
buildings. 23 Including non-cabinet agencies and UNC buildings would expand the
comprehensive program to encompass an additional 94 million square feet of public
building stock. We evaluated the impacts of expanded eligibility for this target in the EE
case.
By reducing EUI for non-cabinet agency and UNC buildings by 40% compared to 2005,
North Carolina could save an additional 1,593 GWh over the next 10 years. This is
incremental to existing savings from the established target for cabinet agencies under EO 80.
Overall, we estimated that an expanded program could save 2,310 cumulative GWh by 2030
through increased efficiency for public buildings and UNC schools. This is equal to nearly
$100 million in avoided electricity costs for taxpayers. Due to the short-term nature of this
savings target, we do not expect additional further energy savings past 2030 absent

23 As of summer 2020, the Efficient Government Buildings & Savings Act (HB 330) has passed the House and
remains in committee discussion in the Senate. www.ncleg.gov/BillLookUp/2019/h330.
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increased targets. 24 Additional savings are likely in natural gas and other fuels, but those are
outside our study’s scope.
Opportunity for Energy Efficiency in K-12 Public Schools
Although K-12 public schools make up a significant portion of both public building stock and utility
expenditures in North Carolina, there is currently no coordinated statewide initiative to improve energy
savings in these buildings. The Energy Efficiency Roadmap Recommendation #2 calls for the creation of
a program to fund energy managers across all 114 local education agencies. It would be operated out
of the existing SEO Utility Savings Initiative. This would allow monitoring and benchmarking of data
relating to energy consumption and spending in K-12 schools. Without this data, it is difficult to predict
the savings potential from energy efficiency in public schools.
Stakeholders have identified funding as a major barrier to efficiency in schools. Because school budgets
are set on a county level, areas of the state with the greatest levels of need are often least able to cover
the costs of energy retrofits. For this reason, alternative sources of funding should be considered,
including utility program incentives targeted at the institutional consumer sector, appropriations from
the state legislature, and/or financing through ESPCs or a Green Bank.
Finally, it should be noted that COVID-19 presents both complications and opportunities for public
schools throughout the state. In situations where large numbers of students are participating in virtual
learning, schools can undergo energy retrofits while buildings are unoccupied. Additionally, there may
be an opportunity to leverage economic stimulus funds to improve school facilities. An example of this is
Vermont’s School Indoor Air Quality grant program for K-12 schools (Efficiency Vermont 2020). Any
statewide approach to these issues should consider the potential for energy efficiency to align cost
savings, public health, and quality of life improvements for students and teachers across North
Carolina.

FINANCING
Significant investments will be needed in EE and electrification to achieve North Carolina’s
climate goals of 70% emissions reduction by 2030 and carbon neutrality by 2050, as well as
its goals to strengthen its economy and community resilience. A variety of clean energy
financing strategies will be essential to leverage public and ratepayer investments with
private capital. Together, public and private investments can help achieve a higher scale of
energy savings and clean energy investments. A wide range of finance strategies can enable
greater investments, including traditional bank and mission-driven lending; energy service
agreements; commercial property assessed clean energy (C-PACE); government-run, quasigovernmental, and nonprofit green banks (i.e., clean energy funds); and utility on-bill
lending including tariffs and financing. Much work remains to scale and improve the
effectiveness and accessibility of each strategy in North Carolina. Here, we discuss
opportunities for a clean energy fund, C-PACE, and performance contracting. On-bill
financing also presents a significant opportunity for achieving savings for utility programs.
To avoid double counting, we do not separately model the electricity savings opportunities
for on-bill programs or a clean energy fund. These programs, however, provide an
important means to achieve the utility program savings discussed above. The on-bill text
box offers further information.

24 Savings estimates assume a five-year measure life based on estimates used by agency staff for internal savings
forecasts.
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Clean Energy Fund
State efforts to scale EE will require leveraging private dollars in addition to public and
ratepayer dollars. The Clean Energy Plan (recommendation F-3) and the EE Roadmap
(recommendation #18) include establishment of clean energy fund 25 to catalyze the
development of clean energy markets by issuing loans, providing credit enhancements,
offering technical assistance, and investing in projects. The state or local governments can
create a clean energy fund to address the upfront barriers that consumers and lenders face
in financing clean energy projects and environmentally beneficial technologies. Clean
energy funds take many shapes, but in general, they share the following key features:
•
•
•
•

They are publicly chartered financing institutions, often a public entity or nonprofit.
They have a mission to invest in clean energy and EE deployment.
They leverage public funds to attract private capital.
They offer products across sectors, focusing on bridging market gaps.

These funds are not actual banks because they do not hold deposits. Instead, they attract
and deploy private capital investment to finance clean energy policy goals of a state or local
government. These mission-driven funds work to expand access to financing in difficult-toreach market sectors, working to complement existing programs by targeting market gaps
and underserved populations unique to their geography. In their focus on bridging market
gaps, they often also focus on supporting affordable and healthy buildings in low-tomoderate income (LMI) communities and emerging technologies. A clean energy fund can
and should also include a technical assistance function that can help develop and scope
projects with vendor neutrality. This technical support role is important for an efficiency
financing entity.
Clean energy fund projects may also leverage other financing tools for customers; some
might be statewide, while others are implemented by individual utilities. They could also
serve as administrators for other clean energy financing programs, such as C-PACE. The
Connecticut Green Bank, for example, administers its state’s C-PACE program.
Clean energy funds have grown significantly in recent years, having generated more than $5
billion in clean energy investment nationally since 2011 and $1.5 billion of that in 2019 alone
(Coalition for Green Capital 2020). Building on this success, 2019 federal legislation was
introduced in both the House and Senate calling for the creation of a National Climate Bank.
This proposed $35 billion fund would deploy capital through existing state and local green
banks while creating new institutions across the country to further scale the impact of clean
energy funds. In June, a national Clean Energy and Sustainability Accelerator was added as
an amendment to a House infrastructure package coming out of the House Committee on
Energy and Commerce (Dingell 2020). If enacted, this proposal would create a national-level
green bank (or accelerator) that would be funded with $20 billion over six years and would
direct funding into regional projects and support new and existing state banks. If a national
Many states use the term “green bank” for these entities. However, they are not banks in that they do not hold
deposits. Therefore, for the purposes of the recommendations in this paper, we use the term clean energy fund.
The term green bank is often used by other states and in the national research reports of such entities. So, we use it
to refer to specific entities or to the research findings of such entities around the country.
25
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fund were to be created, North Carolina could be a recipient of capital intended for statebased green banks.
Most clean energy funds invest in both renewable energy and EE projects, but data on
energy savings have been somewhat limited. While ACEEE’s last review of state green
banks found that energy savings were still low (Gilleo, Stickles, and Kramer 2016), more
recent trends suggest that efficiency projects can make up a majority of clean energy projects
supported through green banks (Hannah Beinecke, Coalition for Green Capital, pers.
comm.). ACEEE’s 2016 research also found that partnerships can be the key to success; most
green banks worked in tandem with utility-administered programs, leveraging ratepayerfunded programs to achieve deeper energy savings.
For this analysis, we assumed that a statewide clean energy fund is established in 2021. The
North Carolina EE Roadmap provides information on how this might happen. We
recommend that a North Carolina clean energy fund leverage ratepayer-funded utility
programs where possible. All projects supported through a state or local clean energy fund
could help attract participation in target market segments, which could include agriculture
and LMI households in North Carolina. Based on a review of the size of other states’ clean
energy funds relative to population, we assumed that North Carolina’s clean energy fund
would have an initial capitalization of $50 million and would generate annual investments
in efficiency projects (with projects starting implementation in 2022), and then another $75
million of funds would be injected in 2030. We estimated that 75% of the total funds would
go toward efficiency investments, with the remaining going toward renewable energy
projects. We further assumed that 40% of the efficiency investments would be made in the
LMI sector, with 60% in non-LMI projects. Appendix C has further details. We estimated
that a clean energy fund of this size and investment pattern toward efficiency projects could
achieve electricity savings of 520 GWh in 2040. Additional savings and benefits would be
realized through renewable energy projects.
To avoid double counting, we do not count these savings as additional to other programs.
For example, if the clean energy fund focused on the agriculture sector, it could readily
achieve the savings that we identified for the agricultural audit program recommendation
(100 GWh in 2040), with the remaining savings occurring in the LMI market segment.
Commercial Property Assessed Clean Energy (C-PACE)
PACE is a financing instrument for implementing EE or renewable energy projects. It
enables property owners to finance up to 100% of the upfront cost of clean energy projects,
which they pay back through a voluntary assessment on their property tax bill. Thus,
PACES uses “special assessments” as a financial instrument. The funds for financing PACE
can come from the state or local government that enables the PACE program, or they can be
provided by a third-party financier (the predominant approach). 26 Different features of local

26 The financing method is not a loan. It is typically like a loan with a term length and interest rate, but unlike a
loan, it is tied to the property and not the individual property owner/borrower. PACE transactions can also use
other forms of financing like leases and power purchase agreements, but the loan-like structure of repayment—
principal plus interest—is the most common. However, because the PACE assessments and transactions are not
technically loans, the term “PACE loan” is a misnomer.
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government finance impact how property special assessments are used, and they vary by
state (Parker and Hughes 2013).
The use of PACE is increasing across the United States. According to the Lawrence Berkeley
National Laboratory (LBNL) (Deason et al. 2016), PACE’s 2014 lending volume totaled $18
million in the C&I sector. 27 From 2016 to 2017, the C-PACE market increased by 75%,
completing $251 million in funding by the end of 2017 and $280 million in 2018
(PACENation 2017, 2020). Using data from PACENation on the relative share of funding
going to EE, we estimate that total funding of $158 million nationally went to efficiency
projects in 2018.
In North Carolina, state legislation (SB97) 28 authorized PACE in 2009, but programs have
yet to be established. Further, the 2009 legislation sunsetted in July 2020 (North Carolina
DEQ 2019a). North Carolina’s Clean Energy Plan recommended that the legislature take
action to reduce barriers with existing legislation that would allow C-PACE to be
implemented and meet the state’s clean energy goal.
Local governments have faced challenges in establishing C-PACE in North Carolina. These
include lack of familiarity with using specialty tax assessments for public investments,
inability to delegate administration and financing (issuance of bonds) to a central authority,
and need for state-level approval for all local debt (Rosenfeld 2015). While the first challenge
could be addressed over time as assessments are used more often, resolving the other
challenges may require legislative changes.
Stakeholders have also expressed a desire for consumer protections with C-PACE programs,
especially for small businesses. National organizations have recommended various
consumer protection policies for residential PACE (R-PACE) (NCLC 2019; PACENation
2017). While R-PACE was not recommended in North Carolina’s stakeholder processes (and
is not included in our analysis) some of the consumer protection lessons learned from RPACE could be applied to C-PACE programs. Stakeholders should consider and address
consumer protection concerns in efforts to re-establish authorizing PACE legislation and
implementation of programs.
For our analysis, we assumed that North Carolina addressed these challenges and launched
a C- PACE program over the next couple of years, with projects beginning to be
implemented in 2023. We estimated the scale of investments for North Carolina using data
from PACENation on CPACE programs in 17 other states (PACENation 2020). In 2019,
those states on average invested $3.50 per capita in efficiency via C-PACE. We estimated
that a program in North Carolina would ramp up to that level of investment in three years,
starting in 2023—that is, we assumed investments of $12 million in 2023, $24 million in 2024,
and $37 million in 2025 and each year thereafter.

27 The residential market was much larger at $248 million. However, since then, the residential market has
declined significantly after market changes in California and elsewhere.
28 General Assembly of North Carolina, Session 2009. Senate Bill 97.
www.ncleg.net/Sessions/2009/Bills/Senate/PDF/S97v6.pdf
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On-Bill Programs
On-bill is a method of financing EE improvements that uses the utility bill as the repayment vehicle. Onbill programs cover the upfront cost of efficiency upgrades; customers then repay those costs using a
portion of the energy bill savings. Ideally, these programs also provide direct rebates for measures, for
example, efficient HVAC equipment or insulation, consistent with levels offered via the utility’s other
efficiency programs. Doing so lowers the upfront cost of the efficiency upgrades and makes the payback
period more attractive for customers. On-bill programs have many variations. Below are general
definitions of the three main types. Each of these programs can play an important role in North Carolina.
The stakeholder-driven EE Roadmap recommends improving the effectiveness and accessibility of EE
financing programs to serve multiple sectors, and on-bill is featured.

On-bill financing. The utility is the lender in an on-bill financing program. Ratepayer funds collected for
efficiency programs are the most common funding source, but utility shareholder funds or other debt
instruments can also be used. In some contexts, on-bill financing has become an umbrella term for any
financing program that includes charges on a utility bill, including on-bill repayment and tariffed on-bill.
Ideally, however, on-bill should be used as the umbrella term, with on-bill financing used when the utility
is the lender.
Tariffed on-bill. In a tariffed on-bill program, efficiency upgrades are financed not through a loan, but
rather through a utility offer that pays for upgrades under the terms of a new, customized tariff. This
tariff includes a cost recovery charge on the bill that is designed to be less than the estimated savings.
The on-bill charge is associated with the meter at the address of the property or facility where upgrades
are installed, and the cost recovery charge is treated as equal to other utility charges on the bill.
On-bill repayment. In on-bill repayment, the capital provider is a third party, and the utility operates as a
repayment conduit for that capital provider. A utility may opt to use its own funds to offer administrative
support or credit enhancements.
These program types are good options for North Carolina’s rural co-ops, municipal utilities, and IOUs to
use to achieve significant energy savings, and the EE Roadmap recommends expanded access to
creative financing options (Weiss 2019). The roadmap generally supports Pay as You Save (PAYS),
which is an example of tariffed on-bill or other reasonable repayment EE programs financed through onbill tariffs or third-party partners. Some examples already exist. For example, Roanoke Electric
Cooperative offers a tariffed on-bill program, the Upgrade to $ave Program, to its residential and
business customers. Eligible measures include insulation, duct and air sealing, heat pump
improvements, water heater wraps, and LED lighting.
Smaller utilities’ willingness to implement on-bill programs may be limited by the costs associated with
billing and administration. Also, smaller utilities may perceive a risk potential in underperformance
(Weiss 2019). However, these are challenges that can be overcome. Much potential remains for
additional program offerings throughout the state.

LOW-INCOME PROGRAMS
Many households throughout North Carolina face persistent poverty and high energy
burdens, defined as the percentage of household income that goes to paying energy bills. 29
Households with low incomes facing high energy burdens are also more likely to live in
older, less-efficient housing. Low-income households in the Charlotte metro region face
median energy burdens of nearly 8%, which is more than twice as high as median burdens
for all households across all metro areas (3.5%) (Drehobl and Ross 2016).
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These challenges extend to rural customers as well. Although 15 of North Carolina’s 100
counties grew 10% or more in population between 2010 and 2018, 43 counties saw a net loss
of people. In completely rural counties, median household income was more than $10,000
below the state average for 2013–2017. This discrepancy was driven by a 30% increase in
private employment in large, urban counties between 2000 and 2018, whereas private
employment in rural counties fell by about 6% (Henderson and Chemtob 2019). The policies
below are designed to address energy burdens across North Carolina by targeting resources
and offerings at the most disadvantaged or underserved customer segments.
Expanding Weatherization
In addition to bill assistance programs, which help customers pay energy bills in the short
term, EE services, or weatherization, are a critical tool for these households. Weatherization
helps customers upgrade their homes, thereby reducing their energy usage and bills over
the long term. These investments also help improve comfort, health, and safety for
participants.
The North Carolina DEQ administers the state’s WAP using federal funding. The program
helps low-income residents30 save energy by providing in-home weatherization services.
NC WAP is administered through 16 CAAs, one regional council of government, two local
governments, and one nonprofit entity. Funding is allocated based on the number of lowincome persons in each service area of the state and will be revised based on the next census
figures. Weatherization providers are required to prioritize services to the elderly, persons
with disabilities, children, those with a high energy burden (more than 15% of income going
to energy costs), and those with high energy intensity (usage per square foot) or high usage
(with electric strip heating as the primary heating source).
Other programs in the state support EE services to households with low incomes. These
include LIHEAP, which supports bill assistance primarily, but also has some of its funding
allocated to EE through WAP. Utilities also offer EE programs for income-eligible
households.
Stakeholders in North Carolina have considerable interest in increasing the impacts of
weatherization and have developed new resources to track and increase the program’s
impact. For example, the Powering Energy Efficiency and Impacts Framework project, a
two-year initiative sponsored by the DOE, provides a data-driven framework to increase
energy-related program effectiveness in low-income households (NCCETC 2019). The
project led to a database and a geospatial-mapping tool of homes located in five eastern
North Carolina counties served by the Upper Coastal Plain Council of Governments.
Given that North Carolina’s statewide household eligibility far exceeds available resources
for WAP, there is significant opportunity to expand investments in weatherization services
for income-eligible households. For this program analysis, we focused on the unique
additional savings from WAP participants. Additional funding is possible through
Eligible residents are those whose income is at or below 200% of the federal poverty level; as of the 2010
Census, approximately 614,084 North Carolina residential households were at or below this level (North
Carolina DEQ 2020c).
30
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increased federal budgets for WAP, which could include federal stimulus investments.
Another opportunity is to braid funding from the health sector into the weatherization
program (see Hayes and Gerbode 2020). See Appendix C for details on key assumptions and
methodology.
Minimum Requirement for Low-Income Efficiency Programs
In addition to statewide weatherization programs, utility-offered programs can target
savings to customers with the highest energy burden, providing families more disposable
income for nonenergy necessities. Options include no- or low-cost measures, weatherization
programs, affordable multifamily programs, and programs targeted at nonresidential
community-serving institutions in low- to moderate-income areas (e.g., nonprofits, schools,
shelters, community centers). These programs tend to offer higher incentives to address
challenges in accessing upfront capital among residents and affordable housing owners,
which often results in higher program costs (Berg and Drehobl 2018).
As a result, many utilities tend to focus on market-rate customers and may struggle to
deliver energy savings for these critical populations. North Carolina’s largest utilities, DEP
and DEC, offer the Neighborhood Energy Saver program, targeting low-income
neighborhoods for home energy audits and direct-install measures at no cost to the resident.
DEP also offers a weatherization program, which is a part of its Pay for Performance Pilot
Program, that provides payments, based on kWh savings, to local nonprofit organizations
that provide weatherization upgrades to residential low-income households. In total, the
DEP and DEC income qualified programs were less than 2% of residential savings in 2018
and 2019, respectively, which are the most recent years for which data were available (DEC
2020b; DEP 2019a). 31 In addition, some LMI customers participate in other programs,
including home energy assessments, the online store, retail lighting, and multifamily
programs. Dominion offers a Residential Income and Age Qualifying Home Improvement
Program, which provides in-home energy assessments and installation of select energysaving products at no cost to qualified customers.
Such programs are particularly important in light of the large numbers of customers at risk
of disconnection due to the COVID-19 economic crisis (Mission:data Coalition 2020). In
addition to expansion of weatherization and Neighborhood Energy Saver programs to
newly vulnerable customers, utilities can design programs that match debt relief with utility
incentive programs for participating in EE programs. One emerging idea is a Clean Relief
for Energy Debt (CRED) program in which a customer would have the option to forgive
their arrearage and convert it into an upfront incentive to participate in an approved EE or
demand response program. Designed well, such a solution would reduce the customer’s
bills over the long term, provide upfront forgiveness of past due bills based on their
prospective participation in programs, and enable utilities to recover arrearages without
fees or shutoffs (Fitch 2020).
To address the need to ensure offerings for low-income customers, the EE Roadmap
recommends that 20% of the EERS savings come from savings for low-income customers
31 Low-income savings represent a great proportion (7.5%) of DEC’s residential savings when MyHER savings
are removed (L. Shafer, strategy and collaboration manager, Duke Energy, pers. comm., July 21, 2020).
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(Weiss 2019). This equates to 2% savings by 2030 from a 2020 baseline for IOUs, ramping up
to savings of 0.2% of sales/year. It also represents 1% savings from a 2020 baseline by 2030
for co-ops and municipal utilities, ramping up to savings of 0.1%/year. Such a requirement
would be consistent with delivering a portfolio that minimizes cross-subsidization and
ensures savings for all customer groups.
Twenty-one states have adopted rules or legislation establishing a minimum required level
of spending or savings on low-income EE programs. Most states do so through a minimum
spending set-aside, either established as a dedicated funding stream or a requirement that
utilities spend a minimum amount or percentage of efficiency program funding on lowincome programs. Two states, Pennsylvania and California, have taken the approach
recommended by North Carolina stakeholders and set a minimum target specific to lowincome programs. Pennsylvania’s goal requires that 5.5% of the total consumption reduction
comes from savings in the low-income sector; California sets electric and natural gas targets
in a specific amount for the utilities’ low-income portfolio of offerings (Pennsylvania PUC
2015; CPUC 2016).
Our analysis assumes that utilities will meet these savings goals, and that the average firstyear cost of saved energy is $0.996/kWh, based on a cost of saved energy study examining
data from 2009–2015 (Hoffman et al. 2018). In North Carolina, low-income programs are
generally not required to meet cost-effectiveness tests, but they are not officially exempted
from such testing, nor is a special screen used for such programs. 32 With these assumptions,
we projected savings of 1,400 GWh in 2030, rising to 2,300 GWh in 2040, for low-income
customer programs.
Affordable Multifamily Program Expansion
Multifamily residences are historically an underserved market for EE, as identified in EE
Roadmap recommendation #15: Expanding access for low-income single and multifamily
residences (Weiss 2019). The impacts of natural and human-made disasters often have a
disproportionate impact on lower-income households, where only 23% say they have
enough funds set aside to cover expenses such as energy costs in the event of a sudden loss
of income (Parker, Horowitz, and Brown 2020). This need is particularly acute in the wake
of COVID-19, where families across the nation are facing a staggering energy burden and
the threat of disconnection from their utility’s service due to outstanding bill payments (Rott
and Samuel 2020). The dual economic pressures of COVID-19 and high energy burdens are
even more likely to affect Black and Latino communities.
EE in low-income multifamily homes is an opportunity to address these inequities.
However, unique barriers exist to delivering efficiency to multifamily households, such as
the split incentive for rental property owners, who have little incentive to cover the cost of

No specific adjustments or exceptions to general cost-effectiveness rules are in place for low-income programs.
The rules (Rule 8-68, 8-69) do not mention specific cost-effectiveness rules for low-income programs, but in
practice, low-income programs are generally not required to meet cost-effectiveness thresholds (ACEEE State
Policy Database).
32

46

NORTH CAROLINA EE © ACEEE

efficiency upgrades when their tenants pay their own utility bills. 33.Because of these
barriers, it is imperative that EE programs and resources continue to be made available to
residents and building owners of multifamily units in order to address the energy burden
these groups face.
As of 2020, several overlapping utility programs exist that target this sector. The largest in
the state are run by DEC and DEP. The Neighborhood Energy Saver program targets both
single- and multifamily units in select income-qualified neighborhoods for home energy
audits and direct-install measures, at no cost to participating units. Additionally, the
multifamily program works with rental property owners to provide energy audits and
deliver lighting and water-saving measures, also at no cost to participants. While these two
programs capture a portion of this market, opportunities exist for deeper penetration into
the multifamily space. A 2015 NRDC and EEFA study of this sector identified cumulative
potential savings of 621 GWh for low-income multifamily housing across North Carolina,
with 461 GWh in Duke utilities’ service territory (Mosenthal and Reed 2015).
We examined the current participation and per-unit savings in Duke Energy’s Multifamily
Energy Efficiency and Neighborhood Energy Saver programs. Although both are directinstall programs that include home lighting and water measures at no cost to participants,
Neighborhood Energy Saver is available only to customers in specific neighborhoods. These
neighborhoods are selected based on income, where 50% or more of households have
incomes at or below 200% of federal poverty levels. Program administrators said that
approximately 20% of the Neighborhood Energy Saver units are multifamily for both DEC
and DEP. Neighborhood Energy Saver offers a broader range of measures than the
Multifamily Energy Efficiency program, including lighting and water measures as well as
EE education, infiltration reduction (air sealing), and HVAC filter replacement (DEC and
DEP 2019a).
To evaluate the achievements of Duke’s low-income and multifamily programs, we
benchmarked each program’s savings against a variety of similar programs from other
utilities and program administrators in the Southeast region and beyond.
Table 8. Affordable direct-install program examples—low-income multifamily
Total units (MF
units)

Spending
per unit

Savings per
unit (kWh)

2017–
2018

6516 (1303)

$780.95

779

2017–
2018

3825 (765)

$502.66

676

Administrator

State

Program

Year

Duke Energy
Carolinas

NC

Neighborhood
Energy Saver 34

Duke Energy
Progress

NC

Neighborhood
Energy Saver

33 ACEEE has undertaken a multiyear study into energy efficiency for multifamily buildings; see
aceee.org/multifamily-project.

DEC low-income programs also include weatherization and appliance replacement. Savings from those
programs were excluded from this analysis and the spending per unit represents only NES for DEC. Values
shown here represent all unit types (single and multifamily).
34
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Administrator

State

Program

Year

Total units (MF
units)

Spending
per unit

Savings per
unit (kWh)

Duke Energy
Carolinas

NC

Multifamily

2018

(3,770)

$1643.12

824

Dominion
Energy 35

NC

Income and AgeQualifying Home
Improvement

2017

5,552

n/a

322

DCSEU

DC

Energy Savings
Assistance

2017

6,080

$74.73

417

DCSEU

DC

Low-Income
Multifamily
Custom

2017

(1,770)

$703.26

1,156

PECO Energy

PA

Low-Income EE

2017

(2,227)

$1,032.77

854

National Grid

RI

Income-Eligible
Multifamily

2017

(5,162)

$553.77

769

National Grid

MA

Low-Income
Multifamily

2017

(6,141)

$465.49

2,045

Ameren

MO

CommunitySavers

2017

(4,486)

$473.52

1,635

Sources: DEC 2019, DEP 2019a, Dominion Energy 2018b. Other low-Income program examples from Samarripas and York 2019,
“Closing the Gap in Energy Efficiency Programs for Affordable Multifamily Housing.” DCSEU stands for the District of Columbia
Sustainable Energy Utility.

Although it is difficult to do a true comparison of many of these programs due to
fundamental differences in measure types, market conditions, program budgets, and
enrollment, Duke’s low-income and multifamily programs demonstrate average to aboveaverage savings per unit in comparison with spending per unit. Deeper savings may yet be
achieved, however, particularly by expanding measure offerings in the Neighborhood
Energy Saver programs. In their report, program evaluators stated that additional savings
might be reached by emphasizing air infiltration measures and prioritizing neighborhoods
with electric space and water heating (DEC 2020b).
Because Neighborhood Energy Saver is the only Duke program that specifically targets
units that are both low-income and multifamily, we examined costs and energy savings
from an expanded version of that program, targeting the achievable potential of 461 GWh
for Duke territories in the EEFA 2015 report. (Although we conducted this analysis five
years ago, a comprehensive potential study into this sector has not taken place since then.)
Taking both DEC and DEP programs together, we modeled what an increased multifamily
target would look like. We assumed increased program participation, from 2.72% of eligible
properties per year to 3.7%, representing an additional 500–700 units per year. In addition,
per-unit savings were increased by 35% to an average of 1 MWh/year. These additional perunit savings could be achieved through an expanded array of solutions beyond lighting and

35

Program spending data for Dominion are confidential to the public.
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water measures, including whole-building savings opportunities unique to the multifamily
sector.
Table 9. Projected savings—Duke affordable multifamily programs
Year

Participation (units)

Energy savings
(MWh)

Participant
savings ($)

Program administration
costs ($)

2030

3,970

25,800

$3,010,000

$3,960,000

2040

4,950

32,500

$3,980,000

$4,930,000

Due to the relatively high cost of saved energy for programs targeting low-income
customers—and the fact that the program is free to participants—this program is more
expensive per saved MWh than many other EE programs (Mims et al. 2017). Duct-sealing
and other measures may bring with them additional nonenergy benefits, particularly in
terms of improving comfort and indoor air quality. Therefore, the value of measures
installed in these programs goes beyond just the savings on customer energy bills.
However, North Carolina does not currently value nonenergy benefits—such as increased
comfort, health, and productivity— in its cost–benefit testing (NESP 2020a). Expanding
cost–benefit testing to include such benefits (EE Roadmap recommendation #23) would
more fully capture the value these programs deliver.
Multifamily Savings beyond Duke’s Service Territory
The NRDC potential study identifies an additional 252 cumulative GWh of potential energy
savings for low-income multifamily households that exist outside Duke’s service territory.
Of these, 19 GWh are in areas serviced by Dominion Energy, 15 GWh are served by
EnergyUnited Electric Cooperative, and the remaining 218 GWh are in various other
municipal utilities and electric co-ops throughout the state.
Achieving these potential savings will require a combination of direct-install and new buildoriented programs targeting these sectors. We discuss the Qualified Allocation Plan for new
builds in the next section. For delivering efficiency audits and measures to existing
structures, we recommend the following:
•

Dominion Energy. NRDC estimates costs at $9 million and total program benefits at
$24 million in utility bill reductions and other nonenergy benefits in Dominion’s
North Carolina service area. Dominion Energy already offers an income- and agequalified EE program in its North Carolina territory, and while it is not multifamilyspecific, many of the units receiving direct-install measures fall under this category.
In addition, continued WAP funding will also assist Dominion North Carolina in
hitting its low-income savings targets.

•

Co-ops and Municipal Utilities. Due to the high capital and program administrator
costs associated with running a targeted multifamily program, requiring every nonIOU to operate its own program would be infeasible. Because of this, we recommend
a statewide technical assistance entity to work with smaller utilities in meeting lowincome efficiency targets. Advanced Energy is an existing nonprofit that provides
these services and has an established reputation as a program administrator. The
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technical assistance it provides could be funded through a clean energy fund (EE
Roadmap recommendation #18).
Qualified Allocation Plan—Standards for New Multifamily Construction
The Qualified Allocation Plan is a state tax credit administered to housing developers that
meet certain criteria in constructing affordable multifamily housing units (NCHFA 2020).
This tax credit program is administered by the North Carolina Housing Finance Agency. To
qualify for the tax credit, developers must—in addition to satisfying other criteria—meet a
minimum standard of EE, currently equal to ENERGY STAR 2.0. These standards lag the
updated 2018 Building Energy Codes in areas such as duct leakage (NCBPA 2019).
Advocates recommend increasing these standards to equal ENERGY STAR version 3.0 or
higher, while offering additional incentives for further tax credits for developers who
exceed those standards. This aligns with EE Roadmap recommendation #17, which calls for
continued funding of the Housing Trust Fund, which funds the Qualified Allocation Plan as
well as other grants and assistance to keep housing affordable throughout the state.

INDUSTRY AND AGRICULTURE
Improving EE in industry, including in manufacturing and agriculture, is an essential way
to reduce electricity demand, advance decarbonization, and provide cost savings to integral
parts of North Carolina’s economy. This is especially important because of the relatively
cheap cost of saved energy in the industrial and commercial sectors. North Carolina
manufacturing accounted for 10.6% of the state’s workforce and $103.6 billion in total
output in 2018 (NAM 2020), while agriculture accounted for a further $11.5 billion (USDA
and NCDA&CS 2018). Industrial customers as a whole were responsible for more than
27,000 GWh, or about 20%, of North Carolina’s electricity sales in 2018. Agriculture, a
critical part of the state’s economy, is not only energy intensive but also underserved by EE
and renewable energy programs. The EE Roadmap notes this and explains that the
agricultural sector is particularly vulnerable to the effects of climate change; it recommends
that EE rebates, incentives, and other programs better address underserved sectors,
including the agricultural sector (Weiss 2019).
Large Customer Savings beyond Strategic Energy Management
The EE Roadmap notes that one regulatory and policy barrier to increased EE adoption in
North Carolina is the ability of industrial and large commercial customers to opt out of
utility programs (Weiss 2019). C&I customers with usage over 1,000,000 kWh per year can
notify their electric power supplier that they have implemented or plan to implement
alternative EE or demand-side management (DSM) measures, allowing them to then opt out
of utility EE and DSM programs (NCUC R8-69 (d) 2007). The regulation has no requirement
for evaluation, measurement, and verification of savings, nor is there a transparent
mechanism for customers to manage their individual fee contributions and apply funds
toward their projects (e.g., dedicated escrow-like accounts).
In North Carolina, large customers are clearly contributing to the state’s policy goals, as the
EE Roadmap notes that “EE measures implemented in industrial facilities as well as nonutility investment in existing and new buildings will play a vital role in keeping the demand
curve flat in the coming decades.” For example, some customers voluntarily report savings
as a part of the ESI and some also participate in federal SEM programs (described in the
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SEM section below). However, without some basic record of energy savings, it is unclear
how much additional savings are being captured from these opted-out customers.
Capturing these savings would support transparent utility system planning, as well as
acknowledge this sector’s current and potential contributions to achieving the EO 80 GHG,
affordability, and economic development goals.
State policy that allows large industrial, commercial, or institutional customers to opt out
without reporting their energy savings or conducting evaluation, measurement, and
verification (EM&V) can leave some efficiency and emissions reductions on the table due to
the persistent market failures that large customers face (Russell and Young 2012). This data
gap can lead to energy forecasts that are higher than they otherwise would be, ultimately
increasing everyone’s energy costs by prompting unnecessary investments (Neubauer et al.
2013). While SEM is an important strategy to address operational savings opportunities and
identify capital projects, it cannot overcome barriers such as access to capital and capital
allocation policies that disadvantage EE projects that require capital expenditures. Solutions
such as incentives and low-interest financing can better address internal obstacles and drive
investments, including those in process modernization, smart manufacturing, and motors
system optimization.
To address this gap, we recommend that North Carolina capture industrial savings
opportunities through legislative action or a stakeholder process initiated by the executive
branch, such as the Energy Efficiency Advisory Council. 36 Rather than suggest a “one size
fits all” option, we see various policy options for that process or legislation that can better
capture this opportunity. First, utilities can continue to work with large customers on
custom projects that are mutually beneficial and deliver system benefits. Second, the NCUC
or legislature could adopt a self-direct program, which continues to offer large energy users
flexibility and control over investment of their EE contributions, while ensuring that
measurable, cost-effective energy savings are achieved for all customers in the utility
system. 37 These programs require customers to make their own cost-effective EE
investments, and utility program administrators to measure and verify EE savings. In
successful programs, utilities provide clear guidance to support reporting consistency and
to ensure transparency while protecting confidential information. Third, the legislature can
consider minor changes to the thresholds of who can opt out to bring more customers into
default utility EE service. Finally, the legislature could consider a wholesale change to the
industrial opt-out so that customers are directly served by utility offerings.

36 The EE Roadmap recommendation for the EEAC notes that it would target the residential and commercial
sectors but could occasionally provide oversight to and recommendations for industrial customers. As a result,
the EEAC might require guidance to initiate such a process, depending on its chartered scope.
37 These best practices include: 1) Report savings to regulators with routine data collection, standard approaches
to measuring and verifying energy savings, and regular progress reporting. 2) Establish a transparent
mechanism for customers to manage their individual fee contributions and apply funds toward their projects
(e.g., dedicated escrow-like accounts, rebates earned upon project completion, or rate credits earned
concurrently with EE investments and/or energy savings). 3) Provide customers with greater flexibility and
control over their EE funds (e.g., through multiyear time frames to let customers spend aggregated EE fees)
(ACEEE 2020).
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We separately estimated the savings from customers’ continued voluntary efforts in the ESI
program in the CEE case and estimated further savings from opted-out customers
participating in SEM programs in the SEM section below.
To characterize the additional potential savings from this sector, we analyzed the potential
savings from industrial customers served by IOUs. These savings could be achieved either
through a self-direct program or a change to the industrial opt-out so that customers are
directly served by utility offerings. Some of these savings may be currently captured by
efforts reported as a part of the ESI program, or they may occur in projects that are
completed but not reported. These are important savings to capture in our analysis in order
to recognize the current and potential contributions toward achieving the EO 80 goals from
this sector.
We started with a baseline of all opted-out load from IOU customers, as each of these
facilities must notify its electric power supplier that it has implemented or will implement
alternative EE measures. To estimate savings, we used the same percentage savings and
participation estimates as for the EERS modeled in this report, ramping up over time to
participation equivalent to savings 1.2% of opted-out load per year. 38 Appendix A offers
further details. We estimated that the large customer sector could achieve electricity savings
of more than 2,100 GWh in 2040, including some planned efforts that may not be reported or
otherwise captured. To avoid double counting, we subtracted savings from the proposed
SEM and industrial assessment programs described in the following.
Industrial Assessments
North Carolina has many university, government, and nonprofit programs providing
energy assessments and technical assistance to the industrial sector, including IACs,
Advanced Energy, WRP, and the North Carolina Clean Technology Center. IACs, which
perform energy use assessments for industrial customers, are critical to expanding
industrial EE. These centers and their assessments provide industry-specific expertise and
help to create a workforce that is knowledgeable about EE. 39 IACs connect small and
medium industrial customers with information about available low-cost, high-return on
investment energy-saving opportunities for their facilities and quantify their potential
energy and cost savings.
The North Carolina State University (NCSU) IAC is one of 31 IACs supported by the DOE at
various large engineering universities across the United States. Through this program,
teams of NCSU faculty members and engineering students conduct plant assessments at no
cost to eligible manufacturers. During assessments, the teams identify energy-saving
Based on the EE Roadmap recommended target of achieving 10% electric energy savings by 2030, below a
baseline of each IOU’s total gross electric sales in 2020. We adjusted each utility’s ramp up to 1% per year
savings in 2030 and 1.2% in 2032 based on their current energy savings as described in the EERS section above.
38

IACs were created in 1976 to focus on helping small and medium-sized manufacturing facilities cut back on
unnecessary costs from inefficient energy use. Today, IAC programs have expanded to include exploring smart
manufacturing technologies and implementing comprehensive energy management systems. The IAC program
is administered through the Advanced Manufacturing Office under the DOE’s Office of Energy Efficiency and
Renewable Energy. To date, the program has conducted more than 19,253 assessments and made more than
145,129 associated recommendations.
39
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opportunities and quantify the potential energy and cost savings. Since its creation in 1992,
the NCSU IAC has conducted more than 500 assessments and assisted manufacturers in
implementing 1,808 cost-effective, voluntary EE measures that have resulted in savings of
$24,876,714. About 67 recommendations have been implemented per year, with average
savings of 124 MWh per recommendation since 2012 (DOE 2020e), although savings are
highly variable year to year. Without changes to funding, we project savings will reach 36
GWh in 2030, and 50 GWh in 2040. In addition, WRP, a program of the Land of Sky
Regional Council in partnership with NCDEQ, has conducted effective statewide energy
assessments. WRP utilizes retired engineers to help perform approximately 50 energy
assessments annually. We included savings attributed to this program, and our projections
of those savings, in the CEE case and to the total EE case for industrial assessments (T.
Albrecht, state director, WRP, pers. comm., July 8, 2020). 40 We recommend that the state
provide supplemental funding to increase the electricity and cost savings that are possible
through the NCSU IAC. Mature centers such as this one can always find additional
assessments to perform. We assumed that if the state were to double current IAC funding,
the number of implemented recommendations and resultant savings would also double. We
estimate that such an investment would result in 100,000 MWh in savings in 2040. These
savings would add to the existing efforts of WRP’s industrial audit program for combined
savings of 176 GWh in 2030 and 208 GWh in 2040. Based on analyses of other assessment
centers, we estimate DOE funding of approximately $310,000 annually per center. 41 If these
funds are matched by the state, doubling the funding, we estimate net bill electricity savings
through the supplemented IAC to reach $3 million in 2030 and $2.9 million in 2040 based on
average retail rates. By changing rate schedules, shifting plant operational schedules, and
reducing loads, these improvements could also deliver significant peak savings.
Additional savings opportunities exist from further investments, including an IAC at
another major engineering university in North Carolina. The state could also explore
complementary policies to reduce its industrial energy consumption, including support for
smart manufacturing. Smart manufacturing uses information and computer technology to
increase flexibility in manufacturing and transition data into knowledge while reducing
wasted materials and energy. Such support would likely take the form of training and
grants. An industrial initiative that includes IAC and smart manufacturing funding could
leverage capital from the Clean Energy Fund for small to medium-sized industrial firms.
Any federal legislation, including potential stimulus, that would increase funding to the
centers, expand their scope for assessments, or increase the size of centers would
significantly contribute to new savings. Additionally, because recommendations associated
with industrial energy audits typically have an implementation rate of 50% or less, if a
policy were to incentivize implementation, savings could be deepened even further.

Total client savings from WRP programs for the five-year period 2015–2020 were more than $24 million, and
cumulative electricity savings were 1,106 GWh for all nonresidential sectors served.
40

41 To support industrial assessments, DOE has awarded the Georgia Tech IAC $1.6 million over five years and
the Louisiana State University IAC $1.5 million over five years.
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Strategic Energy Management
SEM is a method of managing energy use that empowers organizations to consistently
achieve systematic energy performance improvements. These continuous energy-saving
improvements are made through structured approaches to management, including
assistance with identifying and prioritizing energy-savings projects, and providing handson support. SEM involves—at minimum—a commitment to energy management planning
and implementation, complemented by a system for measuring and reporting performance.
This strategy holds substantial potential for energy savings. State-wide programs often
report savings as high as 10% of annual energy spend for participants (Bernaf and Buffum
2017). There are several approaches and programs relevant to SEM in North Carolina.
Industry has already made significant strides toward improving EE in North Carolina
through the efforts of state offices such as the DEQ, industrial customers that have
established and report on their energy savings goals, and third-party organizations. We now
describe the state’s existing SEM programs and their projected savings, assuming no
changes to their current approach and scope.
DEQ has operated the ESI since 2002, helping to achieve significant electricity, natural gas,
diesel, propane, and other fuel savings in addition to emissions and cost reductions for
industrial and commercial enterprises in North Carolina. ESI’s primary objective is to assist
organizations in reducing their environmental impacts beyond the level of existing
regulatory requirements—and to recognize those organizations for their commitment. The
program is free and voluntary, and all members self-report their savings and set their own
energy goals. From 2012 to 2018, the program reported more than 432 GWh of electricity
savings. We forecast annual electricity savings of approximately 666 GWh in 2040 from
continuation of these activities (North Carolina DEQ 2020b). Combining energy-saving
potential of the ESI program with the technical assistance efforts of DEQ’s WRP could yield
significant additional savings.
In addition to the ESI program, North Carolina’s industrial facilities have participated in
federal SEM programs. Currently, 10 facilities in the state use the 50001 Ready Navigator to
track the progress of their energy management system (EnMS) implementations. DOE
defines EnMS as an integrated management culture that focuses on the continual
improvement of energy performance as an everyday business practice. To date, none of the
companies have completed this program. Three facilities are certified under the DOE’s SEP
program, which differs from EnMS and 50001 Ready because it requires third-party
verification of implementation and energy performance. The three facilities are Schneider
Electric’s Greensboro facility, Cummins’ Rocky Mountain Engine Plant, and Daimler
Trucks’ Mount Holly facility (DOE 2015; DOE 2016). Advanced Energy is currently hosting
an industry cohort using the 50001 Ready program. Additionally, the Utility Savings
Initiative works with state agencies, the UNC system, and community colleges to educate
and communicate the need for SEP. Both EO 80 and 143-64-12 require state agencies and the
UNC system to have Strategic Energy Plans. In the 2017 Annual Report for the Utility Savings
Initiative, 14 state agencies, 21 UNC institutions, and 58 community colleges reported their
consumption and cost data, as well as their plans for continuous improvement of their
strategic energy plans (North Carolina DEQ 2017).
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Despite progress in voluntary state and federal programs, additional cost-effective
industrial and large commercial potential remains in North Carolina. Approximately 99% of
the estimated eligible industrial and commercial demand for 2020 has not participated in
these voluntary programs. While SEM was not an explicit recommendation in the Clean
Energy Plan or EE Roadmap, we see large potential for these programs across the United
States. Some of these savings will be allocated as part of the EERS policy.
Given this potential, and the fact that these programs traditionally have catered to small and
medium-sized companies, we recommend that DEQ launch a statewide SEM program to
target medium and large customers that have opted out of their utility service provider’s EE
rider. The program would bolster the efforts of ISO 50001, DOE’s 50001 Ready tool, DEQ’s
ESI and WRP, Advanced Energy, and DOE’s SEP certification program, in addition to other
utility offerings in the state. This SEM program would provide participants with options for
funding and technical assistance; it could also include basic offerings to improve internal
process efficiency and more advanced tiers that meet DOE’s SEP program standards. The EE
Roadmap also mentions SEM as a unique opportunity for the industrial sector (Weiss 2019).
To evaluate the savings from such a program, we focused on customers who had opted out
of IOU programs, as savings from utility programs would be a part of the proposed EERS.
Additional potential savings could come from customers of co-ops and municipal utilities
who participate in a statewide SEM program, which we do not capture here. Opt-outs
account for 40% of the commercial load and 73% of the industrial load for DEC and 30% of
commercial load and more than 90% of the industrial load for DEP (Nexant S&P Group
2020; Duke Energy Progress 2019a). In addition, more than 58% of Dominion’s 2019
nonresidential load opted out (Dominion Energy North Carolina 2018b).
We used 1 million kWh in annual energy consumption as the threshold for eligibility, based
on a review of SEM program experience around the country (Kolwey 2013). We used all
C&I load that had opted out from IOUs as the baseline for our analysis. We removed our
estimates of savings from ESI from the opted-out load used as our baseline. Based on case
studies of other SEM programs and a CEE 2014 survey, we assumed 8% savings each year
for this analysis with a measure life of five years (NREL 2017).
To estimate how many customers might participate in such a program, we started with the
amount of load that we estimated would be addressed by existing efforts in North Carolina
SEM in 2022. We assumed an incrementally increasing participation rate to 2030 for the C&I
sectors. Based on a CEE survey of 2015 SEM program performance (Burgess 2016), we
estimated the participation rate for the commercial sector would reach customers
representing 23% of the load cumulatively by 2030, while the industrial sector would reach
customers representing 38% of the load cumulatively by 2030 (Rogers, Whitlock, and Rohrer
2019). These cumulative participation rates translate to an additional 5.5% per year of
industrial load and 3.25% per year of commercial load in 2030; we assumed that the
participation growth rate would stay constant at these yearly rates through 2040.
With these assumptions, we found average annual electricity savings of 420 GWh through a
statewide SEM program from 2022 to 2040. We estimated savings in the program’s first year
of 25 GWh, reaching annual savings of 500 GWh in 2030 and 591 GWh in 2040. Of those
savings, 31% would be commercial and 69% would be industrial. These values would
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account for 0.78% of the IOU nonresidential load in 2030 and 0.87% of the IOU
nonresidential load in 2040. These savings are incremental to the EERS we analyzed. These
savings would add to the existing efforts of DEQ’s ESI program for combined savings of
1,116 GWh in 2030 and 1,257 GWh in 2040. We also backed out these savings from the
estimate of a potential large customer program beyond SEM (e.g., self-direct or changes to
opt-out rules). See Appendix C for additional details on key assumptions and methodology.
Additional potential savings are available through cohorts, such as the one being developed
by Advanced Energy, or through SEM continuation after the program’s first year.
Additionally, participants may opt to have new sites from their organization participate,
expanding potential savings. Finally, it is important to note that our analysis contains two
conservative assumptions. First, in many of the case studies we examined, participants
established standalone internal energy-saving procedures after they participated in SEM
programs, and we did not estimate these savings. Second, many participants indicated that
they had adopted SEM practices at other nonparticipating sites (DNV GL 2016).
Agricultural Programs
North Carolina is the third most agriculturally diverse state in the country, and the
agricultural sector is a significant part of the state’s economy, bringing in more than $4
billion in net income in 2017 (USDA 2019a). The state ranks first in the nation in farm cash
receipts for tobacco and sweet potatoes, second for poultry and eggs, third for pork and
trout, and eighth in total farm cash receipts (North Carolina DEQ 2018). However, North
Carolina lags behind similar states in approved Rural Energy for America Program (REAP)
efficiency grants from USDA. REAP is one of the largest federal funding mechanisms for
agricultural EE in the country, and one of the only programs that focuses solely on rural
clean energy (USDA and NCDA&CS 2018). DEQ’s WRP program has provided 99
agricultural energy assessments supporting the REAP project in North Carolina since 2012
(T. Albrecht, state director, WRP, pers. comm., July 8, 2020). This indicates additional
potential for state agencies, including DEQ and the North Carolina Department of
Agriculture and Consumer Services, to help connect agricultural facilities in the state with
these federal resources.
North Carolina also has the opportunity to expand state- and utility-offered programs to
help farmers save electricity and money, building on the state’s existing agricultural EE
programs and measures. Agricultural customers of the state’s electric co-ops have access to
energy audits through a grant from USDA rural development, administered by EnSave in
collaboration with the co-ops and the North Carolina Electric Membership Corporation. The
program covers 75% of the cost of an energy audit, which provides an evaluation of EE
opportunities at agricultural facilities. In the most recent year of data collection, 22
participants achieved more than 650 MWh of electricity savings from the audit program.
REAP-funded farm energy assessments by WRP have achieved 90 GWh in cumulative
savings from 2012–2020 (T. Albrecht, state director, WRP, pers. comm., July 8, 2020). We
project that continuing this program will result in additional savings of 21 GWh in 2030 and
23 GWh in 2040.
The state’s agricultural enterprises can use the North Carolina Energy Audit Program to
access funding for equipment upgrades as well as gain eligibility for USDA REAP grants to
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pay the initial costs of efficient systems and equipment. The USDA’s REAP program is
designed to help farmers overcome the first-cost barrier, potentially covering up to 25% of
eligible project costs up to $250,000. In 2019, REAP provided 19 such grants to North
Carolina facilities, totaling $395,611 (USDA 2019b). Efficiency projects completed through
REAP in North Carolina include lighting upgrades, upgraded grain dryers, electric motors,
and poultry house insulation. 42 Analyses of the program have found that efficiency
improvements can often reduce energy consumption by more than 30%, and that returns on
investment are generally very good (Olsen 2009). Duke Energy, through its Smart $aver
program, also offers prescriptive rebates for certain agricultural technologies to help with
energy-efficient upgrades for poultry, dairy, swine, and crop farms.
We analyzed a statewide energy audit and implementation (incentives and training)
program for agricultural facilities, including cost sharing to promote the uptake of available
more-efficient agricultural technologies and practices. North Carolina, through DEQ WRP
or the Department of Agriculture and Consumer Services, should develop such an
agricultural program aimed at engaging the state’s network of agricultural stakeholders and
in-state experts. Audits funded by the program should be designed to support eligibility for
federal programs, enabling producers to participate in REAP and the USDA Natural
Resource Conservation Service’s Environmental Quality Incentives Program. 43
Based on relevant case studies of third-party agricultural audits in North Carolina and other
states, we estimated that implementing efficiency measures identified through agricultural
audits has an average savings value of 25 MWh per agricultural facility and a cost savings of
$3,400 on average per implementation. Statewide audit and implementation programs in
states such as Delaware and Maryland report similar numbers (DESEU 2019; MEA 2020).
Based on stakeholder feedback, we assumed that, with state supplemental funding and the
leveraging of existing third-party programs, the number of completed audits could scale up
to reach 2,000 of the state’s farms by 2030 and an additional 4,000 farms by 2040, and the
associated recommendations could be implemented starting in 2020. Annual savings from
these audits and associated implementations would reach 44 GWh in 2030, and 100 GWh in
2040, which would account for 3.7% and 6.2% of the total estimated agricultural load,
respectively. These savings would add to our forecasts of the existing efforts of WRP’s
agricultural audit program for a combined savings of 65 GWh in 2030 and 123 GWh in 2040.
To realize the opportunity that audit recommendations present for reducing farm electricity
use and spend, we recommend that state programs offer to cover 75% of EE project costs,
including implementation of EE measures. The grant award should be based on potential
energy savings. We would also anticipate further savings associated with USDA REAP
grants enabled through eligible audits.
We estimated an average cost of $3,400 per participating customer, scaling up to 400 audits
participating per year from 2030 onward. Of those costs, 75% would be provided by the
state or third-party offerings, resulting in a total cost to all participants of $340,000 each year
42

Poultry accounts for approximately 45% of agricultural energy consumption in North Carolina.

Specifically, such energy audits should meet USDA NRCS criteria and/or ANSI/ASABE S612 Performing OnFarm Energy standards.

43
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after 2030. Participant costs could be further offset by low-interest loans provided by a state
clean energy fund, enabling increased program participation. A parallel loan guarantee
program run by the state or federal government would ensure confidence and increase
participants’ willingness to pursue EE opportunities more aggressively. We estimated that
net electricity savings from the program, based on average retail rates, would represent
0.03% of annual North Carolina farm spend in 2022, growing to 2.44% ($6,900,000) of annual
farm electricity spend in 2040.

Results: Energy Efficiency Program and Policy Case
COSTS AND BENEFITS OF ENERGY EFFICIENCY CASE
EE investments provide multiple benefits to participating households and businesses, to
utilities and all customers in their system, and to society at large. This range of benefits
includes lower bills and improved health outcomes and comfort for those who receive
efficiency upgrades; avoided energy, capacity, and T&D savings to utilities and all of their
ratepayers; and avoided pollution including harmful GHG emissions, which provides
societal benefits. Analysts can and should use multiple perspectives to examine these
benefits relative to the costs of deploying efficiency policies and programs. Different
perspectives adopt different traditional cost–benefit tests. As figure 11 shows, for example, a
participant perspective might adopt the PCT, while a program administrator or utility
perspective might use the PACT or UCT, and a broader public policy and societal
perspective might use the Societal Cost Test (SCT). Recent efforts, however, have recognized
that those traditional tests may not be right for states. Indeed, the National Standard Practice
Manual (NSPM) for Benefit–Cost Analysis of Distributed Energy Resources (DERs)
recommends that states consider designing their own tests to align with their specific public
policy goals (NESP 2020b). The NSPM also recommends universal principles for developing
and applying cost-effectiveness assessments. It provides the step-by-step NSPM Benefit–Cost
Analysis (BCA) Framework (see figure 11) for jurisdictions to use to develop their primary
cost-effectiveness test—the Jurisdiction Specific Test—and offers guidance for selecting and
quantifying the test components. North Carolina may want to consider such an approach
going forward.
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Figure 11. Primary tests, and an example Jurisdiction Specific Test (JST), that states can develop using the NPSM BCA
Framework. Source: National Standard Practice Manual for Benefit–Cost Analysis of DERs, NESP 2020b.

Many states use the TRC test, but it has proven problematic because it is generally not
symmetrical—that is, it captures all costs incurred by program administrators and by
customers, yet it captures only a portion of the benefits to program administrators and
customers. North Carolina has specified the TRC as its primary test for decision making
around utility EE programs (Database of State Efficiency Screening Practices (NESP 2020a)).
However, there has been a recent settlement agreement to use the UCT instead (DEC and
DEP 2020). The primary assessment level is the efficiency measure, and the secondary is the
program level. Rule R8-68 states the rules for cost–benefit tests (NCUC 2008).
For our analysis of the broad benefits of EE policies and programs in North Carolina, we
chose to focus on three perspectives: 1) the program administrator or utility perspective; 2) a
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societal perspective, using a limited societal cost approach; and 3) a participant perspective.
We chose the first because it is most closely aligned with the perspective of utility resource
planning and other program administrators; it has also been proposed by stakeholders as
the future direction for North Carolina’s cost-effectiveness test approach. We chose the
second because it most closely aligns EE with the broader policy objectives of both using
efficiency as an emissions reductions strategy and helping reduce energy burdens for lowincome households. And finally, we examined participant benefits to study the perspective
of North Carolinian residents and businesses that directly invest in efficiency.
We did not include a rate impact measure (RIM) test, which is no longer widely used as a
primary cost-effectiveness test for EE because of its limitations. Its purpose is to indicate
whether an EE resource will increase or decrease electricity rates and should not be used for
the purpose of determining which efficiency resources are cost effective (NESP 2017).
However, rate impacts are still an important consideration when assessing the scale of
efficiency investments and the impacts on different rate classes. While the RIM test is not a
useful tool for putting such rate impacts in context, regulators may benefit from other types
of analyses that fully examine both rate and bill impacts over time from efficiency
investments. Such analyses could also consider various rate designs, including different
scenarios of volumetric and fixed charges, to examine impacts on energy bills and efficiency
savings. These topics were outside the scope of this study but could be avenues for further
research.
Program Administrator or Utility Cost Test
For the program administrator’s cost test (PACT), which is also known as the utility cost test
(UCT), we first estimated the costs of administering these policies and programs. Those
costs include direct incentives to participating customers as well as program administrative
costs (such as design, marketing, and evaluation). We relied on data from existing North
Carolina programs when possible and also pulled from national data sets of specific types of
efficiency programs, including LBNL for efficiency program costs.
To estimate the benefits to the utility or program administrator, we used avoided electricity
costs, which are the values of avoiding the generation or purchase of electricity (including
both energy and capacity). We use values approved by the NCUC for use in evaluating EE
program benefits. To estimate average annual total avoided electricity resource costs, which
combines avoided energy, capacity, and T&D costs, we made simplifying assumptions by
converting avoided capacity and T&D costs to the energy cost equivalent using an average
system load factor and by averaging summer and winter values (see the “Reference Case"
discussion for additional details).
We then conducted a net present value analysis to compare the present value (PV) of
benefits to the present value of costs for efficiency programs and policies. We assumed a
weighted average capital cost (WACC) of 7% for the discount rate, which is based on an
average of utility WACC values in North Carolina. Our analysis includes programs
administered through 2040, and we assumed measures continued to save energy over an
average measure lifetime. Appendix B includes our key assumptions about measure lifetime
for each program or policy.
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Table 10 shows the results for some of the programs or policies including benefit/cost (B/C)
ratios. Building energy codes or benchmarking is highly favorable from a program
administrative perspective because program administrative costs are low. We did not
include weatherization here because that cost–benefit analysis should include a broader set
of benefits than just those that accrue to utility ratepayers.
Table 10. The program administrator cost test (PACT) net present value analysis
Discount rate:

7%

PV costs

PV benefits

Net benefit

B/C ratio

EERS

$3,198,700,878

$4,958,610,209

$1,759,909,331

1.6

Co-ops and
municipal utilities

$530,792,303

$1,317,266,866

$786,474,563

2.5

Building energy
codes

$42,809,443

$2,379,611,174

$2,336,801,731

56

Benchmarking

$3,789,493

$215,485,907

$211,696,415

57

Utility savings
initiative

$1,585,093

$42,766,651

$41,181,558

27

C-PACE

$29,487,061

$389,713,648

$360,226,587

13

Large customer
savings

$538,965,722

$810,138,281

$271,172,558

1.5

Industrial
assessments

$6,556,394

$77,719,347

$71,162,953

12

Strategic energy
management

$49,628,272

$109,505,180

$59,876,907

2.2

Agricultural
programs

$6,692,242

$39,867,704

$33,175,462

6.0

Total

$4,409,006,900

$10,340,684,965

$5,931,678,065

2.3

Table 10 shows a cumulative net benefit of $5.9 billion over the lifetime of the program
measures and a benefit–cost ratio of 2.3, meaning that every dollar invested in the suite of
programs and policies leads to $2.30 of benefits to all electricity customers. The cost–benefit
ratio represents the whole suite of programs combined and is a weighted average result
rather than a simple average.
Limited Societal Perspective
Societal tests typically include benefits such as benefits of avoided environmental damages,
benefits of increased system reliability, nonenergy benefits of reduced water usage,
nonenergy benefits for low-income programs, and the benefits of fuel diversity. These
analyses could also include the benefits of improved resilience and jobs.
A full SCT was beyond our scope here, so our societal benefits analysis was limited. To
examine some societal benefits of EE, we estimated the monetized CO 2 emissions benefits
and the associated health benefits with those emissions reductions. Additional benefits that
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should be included but were outside our scope include indoor health benefits, criteria
pollutant reductions, and avoided natural gas, fuel, and water savings. It is important,
therefore, to view our analysis as a limited SCT.
For both emissions reductions and its attendant health benefits, we based the results on the
GHG analysis, which is presented in the next section. We estimate CO 2 e emissions
reductions for GHGs through 2040. This is a conservative estimate because it does not
include GHG emissions reductions post-2040. We monetized emissions reductions through
2040 using two different estimates of a carbon price from Duke Energy’s 2018 IRP (DEC
2018). The first is a base case price of $5–50 per ton from 2025–2040, and the second is a high
case price of $5–110 per ton from 2025–2040. We then discounted those benefits using a
societal discount rate of 3%. Avoided emissions are $1.6 billion through 2040 in the base case
and $3.3 billion in the high case. Additional health benefits from avoided emissions through
2040 are $300–700 million, as estimated from the Environmental Protection Agency (EPA)
CO-Benefits Risk Assessment (COBRA). The next section offers further details.
Table 11. Range of results of a limited societal analysis through 2040, discounted at 3%
Benefits and costs

Results (billion $)

Avoided CO 2 e emissions through 2040 ($5–110/ton per year)

$3.3

Avoided CO 2 e emissions through 2040 ($5–50/ton per year)

$1.6

Health benefits from avoided emissions

$0.3 - $0.7

Participant Perspective
Finally, we examined costs and benefits from the perspective of residents and businesses
that invest in EE upgrades. We first estimated total participant costs associated with
installing the upgrades, and then estimated the electricity bill savings. Additional
participant benefits would come in the form of avoided fuel and water savings for some
measures, but we did not include those in this analysis. Our results are therefore a limited
analysis of participant benefits. Still, the results indicate that participants’ electricity savings
benefits alone would offset investments by 3.5:1. As table 12 shows, net benefits are $15.6
billion over the life of the measures, which assumes a discount rate of 5%. The average
benefit-to-cost ratio is 3.5 for all programs and policies combined. The benefit–cost ratio
represents the whole suite of programs combined and is a weighted average result rather
than a simple average. 44

44 We exclude weatherization from this analysis because upfront costs are provided by the program and not
incurred by participants. We also excluded the USI from the participant cost–benefit analysis because the
program is designed to have a positive benefit-to-cost ratio for participants by having energy bill reductions
exceed the costs of the upgrades. We expect the project economics to be similar to commercial building efficiency
projects as estimated in the C-PACE analysis.

62

NORTH CAROLINA EE © ACEEE

Table 12. Results of participant cost analysis, discounted at 5%
Program
EERS
Co-ops and municipal
utilities
Building energy codes

Costs

Benefits

$2,345,451,949

$10,842,444,696

$1,315,576,668
$1,233,709,828

Net benefit

B/C ratio

$8,496,992,748

4.6

$3,089,946,841

$1,774,370,173

2.3

$4,744,207,093

$3,510,497,265

3.8

Benchmarking

$13,623,880

$422,210,400

$408,586,520

31

C-PACE

$309,299,090

$520,149,182

$210,850,091

1.7

$1,528,581,498

$469,960,401

1.4

Large customer savings

$1,058,621,098

Industrial assessments

$21,180,594

$106,188,205

$85,007,611

5.0

Strategic energy
management

$60,286,787

$670,641,620

$610,354,833

11

Agricultural programs

$2,663,451

$51,100,843

$48,437,391

19

Total

$6,360,413,345

$21,975,470,380

$15,615,057,035

3.5

Table 13 summarizes annual program and participant costs for each of the programs and
policies.
Table 13. Annual program and participant costs by program in 2030 and 2040
Program

2030

2040

EERS

$295,159,352

$401,966,892

Co-ops and municipal
utilities

$73,087,848

$81,429,715

Building energy codes

$2,340,967

$3,213,503

Benchmarking

$300,190

$300,190

C-PACE

$37,000,000

$37,000,000

Weatherization

$109,606,730

$38,217,504

Large customer savings

$48,566,181

$62,053,778

Industrial assessments

$620,000

$620,000

Strategic energy
management

$5,819,124

$6,916,397

Agricultural programs

$1,000,382

$1,018,200

Program costs for the Utility Savings Initiative are not shown because we assume public buildings attain their
targeted savings by 2025 per EO 80. Based on a six-year measure life, these savings are expected to sunset by 2031.
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GREENHOUSE GAS IMPACTS
North Carolina has set ambitious goals in its Clean Energy Plan to reduce GHG emissions
along three major timeframes: 40% by 2025 statewide, and, 70% by 2030 and 100% by 2050
(carbon neutrality) in the electric power sector (North Carolina DEQ 2019c). As we
discussed in the CEE case above, EE is already playing an important role in meeting these
goals through North Carolina’s existing policies. Here, we describe projected GHG
emissions in the Reference case, the CEE case, and the EE case, in which North Carolina
adopts our report’s recommendations. We also describe the impacts of the proposed
portfolio of EE policies and programs on air emissions and public health.
Projected Greenhouse Gas Emissions
Under current conditions, over the next 20 years, we project that GHG emissions from the
electric sector will decline by 10% in North Carolina. We base this projection on historic data
and emissions forecasts developed by DEQ in its 2019 Greenhouse Gas Inventory Report,
including emissions from electricity imported from out-of-state, measured in millions of
metric tons of CO 2 equivalent (North Carolina DEQ 2019c). The electricity sector is the
largest source of GHG emissions in North Carolina as of 2017, representing 35% of all GHG
emissions. Emissions from this sector have declined 34% since 2005 (North Carolina DEQ
2019). The Greenhouse Gas Inventory Report forecasts a slight decline of 10% out to 2030
(North Carolina DEQ 2019c). To extend this analysis to 2040, we looked to load forecasts
from the EIA AEO, which projects future CO 2 emissions in the electricity sector across the
U.S. Southeast (EIA 2019). We allocated this regional forecast based on North Carolina’s
proportional share of load, which is approximately 17% of total electricity use in the region.
Under this forecast, electric sector CO 2 remains flat for the following decade. Although
DEQ’s GHG inventory projections contain small amounts of CO 2 e emissions alongside CO 2 ,
for the purposes of this analysis, we assumed that GHG forecasts for the electric sector
contain a negligible amount of non-CO 2 emissions. 45

Figure 12. North Carolina greenhouse gas emissions forecast. Source: North Carolina DEQ 2019c, AEO 2019.

45 In 2018, 98.9% of CO2e in the U.S. electric sector came from CO2, with 0.2% from CH4, and 0.9% from N2O
(EPA 2018).
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The historic decline in emissions is due in large part to the shift in electricity generation over
the past decade. The use of coal, which once dominated more than 50% of the grid mix, has
declined by more than half, while natural gas generators in the state have more than tripled
their output since 2010 (see figure 13). This shift, combined with the growth of North
Carolina’s solar energy industry, has led to a 35% decline in CO 2 emissions per unit of
energy generated between 2010 and 2018 (EIA 2019). More retirements of coal plants are
planned by 2030 (Duke Progress IRP 2019).
Energy Efficiency as a Greenhouse Gas Reduction Strategy to Date
EE investments have already helped the state progress toward its GHG reduction goals. We
estimated North Carolina’s cumulative MWh saved from efficiency relative to the electricity
(MWh) generated or consumed in North Carolina from 2010 through 2018 (see figure 13).
Although EE program savings were equivalent to less than 1% of annual electricity sales in
2010, by 2018, these programs resulted in total annual energy savings equivalent to 4.87% of
total electric demand.

Figure 13. Electricity generation by source in North Carolina 2010–2018. Sources: EIA 2019 and ACEEE State Scorecard
2010–2019. 46

Greenhouse Gas Reductions from EE Case
By reducing energy consumption and demand, EE can be a highly effective tool to reduce
GHG and other air emissions, including NO x , SO 2 , and PM 2.5 . These benefits occur in North
Carolina as well as for the larger regional grid. For our estimates of impacts within the state,
we developed a measure of carbon intensity per GWh based on the forecasted numbers in
figure 12. By dividing the emissions forecasted for North Carolina’s electric sector by the
total forecasted electricity demand, we derived an annual ratio of TCO 2 /GWh in North
Carolina through 2040. We multiplied these ratios with the annual GWh savings estimate

46 We estimated North Carolina’s cumulative MWh savings from EE compared to other electricity generation
resources (see figure 7). We assumed that savings from investments made from 2010–2018 would persist at the
end of the period in 2018, based on the average portfolio measure life of 11.25 years across utilities in the Utility
Scorecard (Relf et al. 2020). EE program savings equivalent to less than 1% of total sales in MWh per year starting
in 2010 resulted in cumulative energy savings equivalent to 4.87% of total electric industry demand by 2018.
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from our EE case for an estimate of statewide CO 2 emissions avoided through EE (see figure
14).

Figure 14. GHG avoided emissions in the CEE and EE cases in North Carolina. Total GHG baseline from DEQ GHG Inventory through
2030 and regional AEO forecast adjusted for North Carolina through 2040. Sources: North Carolina DEQ 2019c, EIA 2019.

As figure 14 shows, EE policies in our EE case will reduce statewide GHG emissions from
the electric sector by approximately 14.7% over adjusted AEO projections in 2040—the
equivalent of 6 million metric tons of CO 2 . Continuing existing policies will contribute to
GHG reductions but will deliver reductions of only 3.25% of total projected emissions in
2040.
DEQ’s Clean Energy Plan aims to reduce electric power sector emissions by 70% below 2005
levels by 2030 and attain economy-wide carbon neutrality by 2050. In 2005, North Carolina’s
electricity sector emitted 79.37 MMTCO 2 e (North Carolina DEQ 2019b). A 70% reduction
from that level would bring annual emissions down to 23.81 MMTCO 2 e. Based on the
current statewide forecast, if North Carolina continues with existing policies and programs,
it is projected to emit 42.46 MMTCO 2 in 2030. As figure 15 shows, continuing and expanded
EE policies outlined in this report are expected to save 3.04 MMTCO 2 , which brings
statewide electric sector emissions an additional 11% closer to the 2030 target of 23.81
MMTCO 2 e.
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Figure 15. North Carolina electric sector GHG emissions forecasts and targets. Source: NC DEQ GHG Inventory 2019, NC Clean
Energy Plan 2019.

North Carolina is not an island, and its electric grid is interconnected with those of other
states. To analyze impacts across the entire Southeast region, we utilized EPA’s AVERT tool
to model emissions including CO 2 , NO x , SO 2 , and PM 2.5 (EPA 2020a). We created future
year scenarios within AVERT using planned power plant retirements in North Carolina, as
published in the 2019 resource plans for Duke utilities and Dominion. Appendix B offers a
more detailed account of our modeling methods.
Figure 16 shows the results of our analysis. We estimated the regional impacts of avoided
emissions in the EE case at 18,780,800 annual avoided tons of CO 2 per year by 2040. This is
4.8% lower than the AEO’s baseline estimate for the Southeast region. Beyond just CO 2 ,
reducing GWh through EE also avoids more than 21,800,000 pounds of NO x , 21,170,000
pounds of SO 2 , and 2,500,000 pounds of PM 2.5 per year by 2040. These air pollutants can
have far-reaching environmental and health impacts.
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Figure 16. Avoided regional air emissions from EE case

In the 2019 Clean Energy Plan, DEQ outlines a goal of achieving a 70% reduction in carbon
emissions relative to a 2005 level by 2030, and economy-wide carbon neutrality by 2050
(North Carolina DEQ 2019b). The efficiency programs and policies outlined in our EE case
can help North Carolina reach that goal in a cost effective way. The importance of energy
efficiency in meeting climate goals aligns with ACEEE’s Halfway There report, which finds
that we can get halfway to nationwide carbon neutrality by 2050 through the use of EE
(Nadel and Ungar 2019).
Reducing emissions is also key to delivering equitable solutions to marginalized and
historically underserved groups. For example, residents of multifamily housing, low-income
populations, and agricultural workers are frequently the victims of many coincident health
and economic stressors, such as job loss, proximity to emissions sources and environmental
hazards, health and respiratory problems, high energy burdens, the effects of climate
change, and the impacts of COVID-19. Multifamily housing residents are also more likely to
be racial minority groups, children, elderly, and/or immigrants.
Utilizing the EPA’s COBRA Health Impacts Screening and Mapping Tool, we estimated the
financial impact on public health from the emissions reduction scenario above, based on
avoided deaths, hospital admissions, and lost work productivity due to respiratory illness
related to PM 2.5 air emissions (EPA 2020b). This analysis is specific to North Carolina, as it
examines local source air emissions on a county level. We found that health-related savings
for North Carolina were between $13,850,000 and $31,361,000 in 2030 and between
$23,114,000 and $52,323,000 in 2040. As figure 17 shows, we estimated the cumulative
impact of these policies on public health as being between $309,093,000 and $699,712,000
throughout the analysis time period.
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Figure 17. Health-related savings due to avoided emissions in North Carolina 47

Recommendations
Our research finds that, with changes to policies and programs, EE can be a cornerstone of
North Carolina’s climate and economic future. We now offer a set of recommendations and
strategies to support North Carolina policymakers and stakeholders in growing the state’s
EE economy.
Build Upon Existing Foundation of Programs
To create a strong foundation for continued growth in North Carolina’s clean energy
economy, it is imperative to defend and maintain the existing programs and policies that
have driven growth in the state throughout the last decade and are expected to continue to
do so in the future (the CEE case). These policies—which include utility efficiency programs;
the building energy code standards implemented in 2018; and programs such as voluntary
industrial assessments, low-income home weatherization, on-bill financing of efficiency
upgrades for co-op members, and the many IOU programs—are already delivering major
energy savings throughout the state. Continuing these programs at their present levels is
expected to deliver more than 9,400 GWh of energy savings to consumers in 2040, which is
the equivalent of $765 million (2020$) in savings on utility bills, or $105 for each North
Carolina household.
Some of these programs could be at risk of having their funding stripped away or having
the policies that support them changed or revoked. Notably, building energy codes have
been amended by the legislature, bypassing the regular code adoption process and
weakening energy standards as a result (NCBPA 2018). Because codes lock-in energy use for
up to 20 years or more, backtracking on modest and cost-effective improvements to energy
standards can result in large energy losses and higher costs over a long timeframe. Now
47 The differing estimates are based on two different models of the effects of PM2.5 emissions on adult health
(EPA 2020c).
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more than ever, a strong defense of EE in North Carolina is important to secure future
growth of and progress on its climate goals.
Leverage Energy Efficiency as a Tool for Job Growth
EE is a driver of job growth and economic revitalization, which is particularly important in
the wake of COVID-19’s expected impact on North Carolina’s economy. The clean energy
sector has seen much growth over the past decade, but that growth is under threat as a
consequence of the pandemic. By nature, efficiency jobs are local to the area, and money
spent on efficiency stays in the North Carolina economy. Investing in cost-effective
efficiency programs—such as home retrofits; efficiency for the industrial and agricultural
sectors; and low-cost financing mechanisms such as PACE, on-bill financing, or on-bill
tariffs—will help align North Carolina’s sustainability goals with the need for well-paying
jobs and economic growth.
Establish Minimum Efficiency Targets to Drive Utility Sector Progress
EERS are critical drivers of substantial energy savings for states that implement these
policies. While REPS allows some EE certificates (EECs) to participate, it lacks the ability to
focus utility efforts in a way that guarantees pursuit of all available cost-effective savings for
customers. Our research finds ample opportunities for the state’s utilities to scale up their
portfolios using best practices from the region and similar utilities. Efficiency targets are
also important for co-ops and municipal utilities, whose customers may be more likely to
face significant energy burdens. We have found that the leading co-ops and municipal
utilities around the country deliver some of the most innovative, effective programs to
customers—when those utilities have a target to work toward. Alongside these minimum
targets, North Carolina should consider reforms to align the utilities’ business model with
energy savings performance, including full revenue decoupling and robust performancebased incentives.
Reform Policies that Prevent Utilities from Contributing to Greenhouse Gas Reductions
North Carolina policy curbs participation from industrial customers in utility EE programs,
limiting deployment of one of the best sources of cost-effective emissions reductions and
economic development for the state. Although some industrial customers voluntarily report
savings through the ESI program, many do not, and many may be unaware of available
efficiency opportunities. We recommend that North Carolina consider policy options that
deliver more transparency around savings and the opportunity to better support and
capture the potential for capital improvements for these large consumers, such as a selfdirect program or a change to opt-out rules.
North Carolina’s rules also fail to encourage EE programs to help households or businesses
make upgrades that involve replacing fuel-burning equipment with electric-powered
systems. As described above, this inertia has limited zero energy new construction and has
restrained efforts to add new efficient fuel-switching measures. Given our report’s scope,
the EERS modeled here focused on electricity savings, but we encourage North Carolina
policymakers to consider a fuel-neutral EERS and cost-effectiveness rules that encourage
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investment in both EE and beneficial electrification. 48 Such a change would enable utilities
to pursue beneficial electrification opportunities that are needed to meet North Carolina’s
GHG reduction goals (North Carolina DEQ 2019b).
Focus Efforts on Underserved or Newly Vulnerable Populations
The scale of economic and climate challenges that North Carolina faces in coming years will
disproportionately impact traditionally underserved sectors. Economic development and
climate efforts are doomed to fail without adequate focus on these populations.
Underserved sectors identified by stakeholders include low-income populations, the
agricultural sector, the industrial sector, and customers of co-ops and municipal utilities.
For agricultural customers, we recommend creating a new statewide energy audit and
implementation program that would leverage existing networks and federal programs to
deliver energy-saving, cost-effective efficiency projects directly to farmers. The program
could also include technical and financial assistance for those projects. For the industrial
sector, we recommend expanded funding for the NCSU IAC, which would help to increase
the number of cost-effective EE recommendations made to eligible industrial customers. We
also recommend a statewide SEM program that would help large C&I customers with
systematic energy performance improvements.
To reach low-income customers, we recommend an expanded weatherization assistance
program that includes home energy retrofits. Finally, we recommend increased funding to
affordable multifamily buildings, and a minimum low-income savings goal for North
Carolina utilities. The minimum savings goal could include a low-income carve out for
electric energy savings of a percentage of 2030 targets. To broaden EE opportunities for coop and municipal utility customers, we recommend enacting a stand-alone EERS or
spending goal. In the short-term, we recommend utilities design programs that target and
support customers at risk of disconnection.
Futureproof North Carolina’s Policy Environment with Advances in Financing and Buildings
North Carolina can also futureproof its policy environment for EE by establishing long-term
investment opportunities and sustainable funding sources. Efficiency financing solutions
will be a critical strategy for leveraging public and ratepayer funds. The state can do this by
building on its experience with performance contracting for buildings projects and
establishing the necessary policies for deployment of C-PACE and on-bill tariff programs.
Also, the state can establish a statewide clean energy fund to leverage public dollars for
private investments.
Futureproofing must also apply to the state’s new and existing buildings. Immediate
opportunities include improving building energy codes to adopt building energy
benchmarking for the state’s commercial buildings. These are necessary steps to improve
the efficiency and resilience of new buildings and to immediately start tracking and
benchmarking the energy use of existing buildings. These are just the starting points.
Stakeholders can look to Berg, Cooper, and Cortez 2020, which describes states adjusting rules to enable fuel
switching, and Gold, Gilleo, and Berg 2019, which includes examples of states modifying EERS to include goals
measured in Btu or GHG.
48
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Additional opportunities that will generate more savings—but that were not included in our
efficiency policy case—include building performance standards for all large buildings and
zero energy codes for all new construction.
Establish a Statewide Efficiency Advisory Council or Collaborative
To ensure the state holds itself accountable to the many efficiency program and policy
recommendations in the state’s Clean Energy Plan and to improve coordination, its
executive branch should establish a statewide EE advisory council or collaborative (EEAC).
Efficiency councils offer an opportunity to build stronger efficiency portfolios that better
reflect the needs of different customer groups, leverage the expertise of efficiency business
and service providers, and align program development with public policy (Li and Bryson
2015). EEACs work best when they operate under a clear set of objectives and use an
independent facilitator. Statewide collaboratives can improve efficiency policy and program
effectiveness and can improve timeliness of implementation.
Such a collaborative could help North Carolina maximize efficiency as a core strategy to
achieve its decarbonization and economic development goals. The North Carolina EE
Roadmap includes a recommendation that an EEAC be established and comprised of
representatives from utilities, state agencies, higher education, industry, advocates, and
other efficiency experts (Weiss 2019). As the EE Roadmap recommends, the new EEAC
would enable coordination between stakeholders, increase efficiency measures for
residential and commercial programs across the state, and oversee implementation of the
efficiency recommendations included in the state’s Clean Energy Plan.

Conclusions
As the 10th fastest growing state in the country, and the 11th largest economy by gross state
product, North Carolina is poised to become a national leader in clean energy (Census
Bureau 2019). With leadership from Governor Cooper’s administration and a strong clean
energy business community and engaged stakeholders, North Carolina is ambitiously
planning for a lower carbon future. The recommendations outlined in this report can help
the state realize the benefits offered by a clean energy economy; they are readily achievable
and can help meet a sizeable portion of its climate goals set forth under EO 80. These
potential achievements are particularly important as part of the state’s COVID-19 recovery
strategy. Efficiency can create local jobs and directly benefit homes and businesses by
reducing bills and targeting savings where they are needed most.
To capitalize on this opportunity, North Carolina will need to continue and expand the
successful efficiency activities that are already underway, including utility-run programs;
DEQ’s USI, ESI, and WAP efforts; and the 2018 improved building energy codes. While this
existing slate of policies has already made the state a regional leader in climate and energy
policy in the Southeast, on their own they are insufficient to meet the states’ climate goals or
to respond to the scale of the economic crisis.
This report details the potential for North Carolina to enhance EE by adopting a set of
policies and programs recommended in the stakeholder processes conducted by DEQ and
Duke University in 2019. In analyzing the policy priorities of stakeholders, we focused on
vulnerable, disproportionately affected, and underserved sectors, including policies focused
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on farmers, low-income residents, and renters in affordable multifamily housing. We also
aimed for high-impact policies that deliver large GHG reductions, including utility targets,
building codes, and industrial customer efficiency. We estimate that the total annual
electricity savings from this selection of programs and policies could reduce electricity
consumption relative to the baseline case by 18.5% in 2040. The benefits of these programs
would exceed the costs by 2x from a utility system perspective and would deliver estimated
net benefits of $5.9 billion in avoided electricity costs to the state. The societal benefits of
reduced GHG emissions would provide an additional $1.3–2.7 billion, with avoided health
harms from reduced air pollution of more than $250 million.
With a commitment to EE from policymakers, utilities, and customers, North Carolina can
address its twin challenges of climate change and economic recovery. We estimate that
adopting this set of recommendations will avoid a cumulative 212 million tons of CO 2
across the U.S. Southeast from 2022–2040. Further, improving local air quality through these
reductions will deliver $309–699 million in avoided health harms in North Carolina
communities. Finally, a robust clean energy industry can help to make up the severe losses
in the efficiency sector due to COVID-19 and support new, sustainable economic
development in the state.
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Appendix A: Reference Case Key Assumptions
To estimate projected electricity sales through 2040, we applied growth rates from the
integrated resource plans (IRPs) that the three IOUs filed with the North Carolina Utilities
Commission (NCUC). These IRPs provide load forecasts to 2034. Based on those forecasts
and the IOUs’ own growth rate, we extended the forecasts to 2040. For utilities such as
municipal utilities and co-ops that did not file IRPs with the NCUC, we calculated a growth
rate using municipal utility and co-op electricity sales data from the Energy Information
Administration (EIA) 861 and 861s. Because the Electric Power Research Institute predicts
4,000 GWh of additional load due to electric vehicle adoption in North Carolina by 2040, we
added this amount to the forecast values for municipal and co-op utilities on a loadproportional basis (IOU resource plans already account for EV impact). We excluded the
continuation of Duke’s existing utility EE programs from reference case sales projections, as
these savings are captured in the CEE analysis. Duke provides sales projections without the
continuation of its UEE programs in its IRPs. We also removed wholesale sales from these
figures and applied an allocation factor to differentiate North Carolina from South Carolina.
Using this methodology, we estimate that statewide electricity usage will increase steadily
over the next 20 years, especially in areas served by IOUs. Statewide sales are expected to
grow from 138,000 GWh in 2018 to 148,000 GWh in 2040. The estimated compound annual
growth rate (CAGR) from 2008 to 2040 is 1.2% per year. The state’s three IOUs
together serve 76.1% of the load as of 2018. They provide electricity to some of the fastestgrowing areas of the state, including the metropolitan areas of Raleigh and
Charlotte. Municipal and cooperatively owned utilities together account for about 24% of
the load in North Carolina (EIA 2019). For electric co-ops, which mostly serve some of the
state’s more-rural areas—including areas with slow or negative population growth—we
forecast that total energy sales will decline slightly at a rate of –0.37% per year over the next
20 years. We anticipate that municipal utilities will see a 0.16% increase in overall load per
year, which is less than the Duke utilities. In 2030, we anticipate sales to be 43% residential,
36% commercial, and 21% industrial. In 2040, although we project sales to increase across
sectors by 10,000 GWh, we expect the ratio of sales by sector to be the same as in 2030.
We sourced peak demand forecast values from IRPs filed by two of the state’s three IOUs
(DEP 2019b; DEC 2019). These figures include the impact of preexisting utility EE programs,
which “roll off” at the end of the program’s measure life (DEP 2019b; DEC 2019). In the case
of projecting peak demand for Duke Energy Carolinas (DEC) and Duke Energy Progress
(DEP), those peak values included an average annual growth rate out to 2034 of 1.0%
(summer) and 0.8% (winter) for DEC, and 1.0% (summer) and 0.9% (winter) for DEP. These
figures include the impact of preexisting EE and DSM programs through the end of their
useful life, and then assume that appliance efficiency trends replace those savings in future
years. We used these growth rates to extend forecasts to 2040 with an allocation factor to
determine the percentage of peak demand attributable solely to North Carolina, which is
expected to shift from a summer to winter peak in some utility territories by 2025. 49 Because
the IRPs for the Duke utilities apply to their entire service territory, which includes both
North Carolina and South Carolina, we needed an allocation factor to determine the
percentage of peak demand attributable solely to North Carolina. We found this factor
49

NCUC filings for EE and DSM program cost recovery for both DEP and DEC.
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(86.5% for DEP and 73.6% for DEC in 2018) in the NCUC filings for EE and DSM program
cost recovery for the two utilities (DEP 2019a; DEC 2019). We then applied the load
allocation factor to the overall peak load forecast reported in the Duke IRPs to create a peak
demand forecast specific to North Carolina. Peak demand forecasts were not publicly
available for the state’s electric co-ops and municipal utilities. However, we used this
forecast statewide because co-op utilities and ElectriCities, the association for municipal
utilities, buy most of their power from Duke Energy.
We estimated changes in average retail price (cents/kWh) for each sector based on historical
trend data from 2010–2018 applied to a base year of 2018, removing outliers from
consideration beyond two standard deviations. We checked our projections for
reasonableness using data from EIA, electric sales, revenue, and average price (2018), and
from EIA’s Annual Energy Outlook (EIA 2020a). The average annual percentage change for
the commercial sector in North Carolina from historical rates projected forward is –0.19%,
which is relatively similar to regional (South Atlantic) projections of –0.31% per year and
national projections of –0.30% (EIA 2020b). The annual percentage change in our data for the
industrial sector is –0.59%, which again is reasonably similar to the EIA’s regional
projections for the South Atlantic Region of –0.45% and the national projections of –0.30%.
For the residential retail price, however, we used EIA data from AEO 2020 for SERC-East, as
we found conflicting projections between historical data and South Atlantic Regional
Forecasts. These projections forecasted end-use prices to decline an average of –0.30% per
year. We applied this rate to North Carolina prices. With this annual percentage change, we
estimate that retail price in the residential sector will be 10.38 cents per kWh by 2040. Across
these sectors, we estimate that North Carolina’s total retail prices will decline by an average
rate of –0.32% annually.
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Appendix B: Key Assumptions across Energy Efficiency Case
PROGRAM COSTS
Table B1 summarizes our estimates of annual program and participant costs in 2030 and
2040 for each program and policy.
Table B1. Summary of program and participant costs by program and policy in EE case, 2030 and 2040
Program
Building codes

SEM

Benchmarking

Performance contracting

Muni and co-op
programs

EERS

CPACE

Weatherization

Costs

2030

2040

Total cost

$ 93,091,376

$ 127,705,283

Program cost

$ 2,340,967

$ 3,213,503

Participant cost

$ 90,750,409

$ 124,491,780

Total cost

$ 11,638,248

$ 13,832,794

Program cost

$ 5,819,124

$ 6,916,397

Participant cost

$ 5,819,124

$ 6,916,397

Total cost

$ 1,386,839

$ 1,548,944

Incentive cost

$0

$0

Program cost

$ 300,190

$ 300,190

Participant cost

$ 1,086,649

$ 1,248,754

Total cost

$ 386,831

$ 386,381

Incentive cost

$0

$0

Program cost

$ 386,831

$ 386,831

Participant cost

$0

$0

Total cost

$ 153,484,481

$ 170,822,402

Incentive cost

$ 73,087,848

$ 81,429,715

Program cost

$ 80,396,633

$ 89,572,687

Participant cost

$ 73,087,848

$ 81,249,715

Total cost

$ 400,397,018

$ 545,292,975

Incentive cost

$ 76,754,480

$ 104,522,592

Program cost

$ 295,159,352

$ 401,966,893

Participant cost

$ 105,237,666

$ 143,326,082

Total cost

$ 37,000,000

$ 37,000,000

Incentive cost

$0

$0

Program cost

$ 3,700,000

$ 3,700,000

Participant cost

$ 33,300,000

$ 33,300,000

Total cost

$ 109,606,730

$ 38,217,504

Incentive cost

$0

$0

Program cost

$ 109,606,730

$ 38,217,504

Participant cost

$0

$0
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Program
IACs

Costs

2030

2040

Total cost

$ 2,720,947

$ 2,720,947

Incentive cost

$0

$0

Program cost

$ 620,000

$ 620,000
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GREENHOUSE GAS IMPACTS
To determine the greenhouse gas (GHG) emission impacts and related health benefits
through improved efficiency in North Carolina, we used data from the state Department of
Environmental Quality (DEQ) Greenhouse Gas Inventory Report to forecast electric sector
CO 2 e emissions out to 2030 (NCDEQ 2019c). For 2030–2040, we used regional projections for
the South Atlantic from the Annual Energy Outlook (AEO), allocated on a load factor basis for
North Carolina at approximately 16.78% of regional electricity use (EIA 2019). This GHG
forecast was divided by the GWh load forecasted in our reference case to create an
approximate estimate of tons of CO 2 e per GWh.

Figure B1. CO 2 intensity per GWh in North Carolina. Sources: North Carolina DEQ 2019c, EIA 2019, EIA 2019.

Because DEQ’s GHG forecast is based on load forecasts in the electric sector, these estimates
include some GWh reductions due to Duke’s planned EE programs (referred to as Utility
Energy Efficiency, or UEE, in the IRPs for DEP and DEC). Because these values are accounted
for in our Continue Existing Efforts (CEE) case, to avoid double counting these savings, we
subtracted Duke UEE’s total GWh savings from the anticipated savings in the CEE and EE
cases.
For our regional analysis, we used the EPA’s AVoided Emissions and Generation Tool
(AVERT) GHG modeling tool (EPA 2020a). Using AVERT allows us to calculate total
emissions reductions based on a dataset of electricity generators in the U.S. Southeast
region. The base year for this data set is 2018. To more accurately account for planned fossil
fuel power plant retirements, we used the AVERT Future Year Scenario template and
Statistical Module to construct future year data sets for 2025, 2030, 2035, and 2040. We found
information on future power plant retirements in the IRPs for the state’s three IOUs. For
every year of our report’s primary timeframe (2021–2040), we ran the AVERT main module
to calculate total annual GHG reductions based on the expected GWh savings in the EE case.
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Using the 2021–2040 emissions savings data output from AVERT, we then applied the
EPA’s CO-Benefits Risk Assessment (COBRA) to calculate and quantify associated health
benefits from avoided emissions (EPA 2020b). We based the health benefits on total values
for avoided deaths, hospital and emergency room admissions, and workplace productivity
loss due to respiratory health issues from exposure to particulate matter. We calculated this
on a county level for North Carolina; the health savings we present are the sum of all values
for the state. As figure 17 in the main report shows, COBRA produces a low and high
estimate based on two different models for evaluating impacts of PM 2.5 on adult mortality
(EPA 2020).
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Appendix C: Key Assumptions by Policy and Program Recommendation
Table C1 lists each of the recommendations in the EE case, along with the recommendation’s
source—that is, the Clean Energy Plan, the EE Roadmap, or our stakeholder engagement
and research.
Table C1. Program recommendation and source
Program recommendation

Source

Energy efficiency resource standard (EERS)

Clean Energy Plan recommendation K-3
EE Roadmap recommendation #25

Co-ops and municipal utilities

EE Roadmap recommendations #12 and
#22

Residential and commercial building codes

EE Roadmap recommendation #7

Commercial and multifamily building benchmarking

EE Roadmap recommendations #21,
#31, and #32

Clean energy fund

Clean Energy Plan recommendation F-3
EE Roadmap recommendation #18

Financing—on-bill tariffs

EE Roadmap recommendation #19

Financing—C-PACE

Clean Energy Plan recommendation F-2

Utility savings initiative

EE Roadmap recommendations #2, #20,
and #21

Low income

EE Roadmap recommendation #17

Minimum savings goal

EE Roadmap recommendation #26

Multifamily

EE Roadmap recommendation #13

Weatherization

EE Roadmap recommendations #10 and
#11

Large customer savings beyond SEM

Best practices from leading states;
feedback from stakeholder meetings

Industrial assessments

Best practices from leading states;
feedback from stakeholder meetings

Strategic energy management

Feedback from stakeholder meetings and
gap analysis in the ACEEE 2020 Utility
Scorecard

Agricultural audit and implementation program

EE Roadmap recommendation #13
Clean Energy Plan recommendations I–3

Below, we provide detailed assumptions and sources for each of the recommendations in
the EE case.

ENERGY EFFICIENCY RESOURCE STANDARD
To determine savings for the CEE case, we documented past savings from 2012–2020 as
available in regulatory filings. DEC and DEP reported net incremental annual savings at the
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meter in annual DSM cost recovery filings. The reporting in Dominion’s cost recovery was
inconsistent; it appears to be reported in net incremental annual savings through 2018, and
then total annual savings from 2019 onward. 50 We projected savings as constant going
forward based on the last available estimate in DSM cost recovery filings, 2020 for DEP, and
2021 for DEC. For Dominion, we projected savings from 2018 forward. To calculate total
annual savings, we assumed a measure life of seven years, a rough average of the reported
portfolio average measure lives for DEP (6.6 years) and DEC (8.2 years) in the 2020 ACEEE
Utility Scorecard (Relf et al. 2020).
To determine eligible load, we projected the three IOUs’ baseline electricity sales through
2040, applying growth rates from the IRPs they filed with the North Carolina Utilities
Commission (DEP 2019b; DEC 2019; Dominion Energy North Carolina 2019b). The
IRPs provide load forecasts to 2034; based on those forecasts and each IOU’s growth rate,
we extended those forecasts to 2040. We removed opt-out customers using the projected
industrial load for each IOU, multiplied by the proportion of industrial load that opted
out—90.6% of customers over 1,000,000 KWh for DEP, 63% for DEC, and 69.29% for
Dominion.
To determine savings in the EE case, we used the EE Roadmap’s recommended target of
achieving 10% electric energy savings by 2030, below a baseline of each IOU’s total gross
electric sales in 2020. This translates to approximately 1%/year of incremental annual
savings from 2021–2030. However, since each IOU has slightly different current savings, we
assumed savings of 0.8%/year in 2021 for DEP and DEC, ramping up to 1% per year in
2023–2030. We modeled one-third of that target for Dominion in 2021, consistent with that
utilities’ use of EE for approximately one-third of the Renewable Energy and Energy
Efficiency Portfolio Standard (REPS) compliance in 2015–2017, ramping up to 1% by 2030.
We assumed that savings for all IOUs would ramp up 0.1% per year to 1.2% in 2032, with
savings at 1.2% until 2040. 1.2% is the current savings goal for Arkansas, the regional leader,
and less than the achievable potential in Appendix C’s meta-analysis.
We assumed an 11-year measure life, using the average measure life from the Utility
Scorecard, and calculated total annual savings in each year. This reflects our hope that North
Carolina IOUs will improve their delivery of long-lived measures to at least the national
average. The new incremental EERS savings build on remaining savings from the previous
program years; we included still-persisting savings from 2012–2019 in our projection, with
an average seven-year measure life (Relf et al. 2020). Because 2020 is likely to be a
particularly abnormal year due to COVID-19, we used projected load in each year 2022–2040
as the baseline. Modeled savings from 2022–2030 were 8% less than the savings using 10%
of 2030 against a 2020 baseline.

50 Our review of Dominion’s DSM cost recovery filings report savings in 2018 of 10,420 MWh and in 2019 of
124,394 MWh. Such a large increase could be attributable to changes in accounting; it could also be attributable
to Dominion’s increased investment in Virginia in 2018 in response to the Grid Transformation and Security Act
of 2018. It is not clear from the filings how those savings are allocated to Dominion’s North Carolina service
territory.
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The EE Roadmap includes a low-income carve-out for electric energy savings of 2% (of the
10% target) for IOUs, or 20% of the total savings. To calculate savings for low-income
programs, we calculated 20% of the total savings for each IOU.
For program administrator costs, we calculated the first year cost by dividing the total
program costs by total system energy reduction for EE for DEP and DEC. We used data
from the 2020 program year as reported in DEP’s 2019 cost recovery filing and the 2021
program year in DEC’s 2020 cost recovery filing. First-year costs were not clearly delineated
in Dominion’s filing; we used the average cost of saved energy (CSE) for North Carolina
from the Lawrence Berkeley National Laboratory’s (LBNL) CSE study (Hoffman et al. 2018).
We assume that customer incentives are 61% of program administration costs, based on a
recent analysis of planned utility budgets 2016–2020 (Minor 2019). All costs are reported as
2020$. For all IOUs, we used LBNL data for the participant CSE in North Carolina. Table C2
details the first-year costs for each IOU’s program administration, participant, and incentive
costs.
We assume that 80% of savings are associated with market-rate programs. This is a
conservative estimate; the CSE from DEP and DEC filings and the LBNL Cost of Saved Energy
report includes higher-cost low-income programs. For the 20% of costs associated with lowincome programs, we use LBNL estimates (Hoffman et al. 2018).
Table C2. Projected first year costs for investor-owned utilities
Utility

Cost category

First-year cost of saved
energy in 2020$/kWh

DEP

Program administration (including incentive) costs

0.219

Participant costs

0.124

Incentive costs

0.134

Program administration (including incentive) costs

0.192

Participant costs

0.124

Incentive costs

0.117

Program administration (including incentive) costs

0.186

Participant costs

0.124

Incentive costs

0.113

Program administration (including incentive) costs

0.996

Participant costs

0.12

Incentive costs

0.00

DEC

Dominion

Low income—all
IOUs (20% of
savings)
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COOPERATIVES AND MUNICIPAL UTILITIES: ENERGY EFFICIENCY PROGRAMS AND STATEWIDE
TECHNICAL ASSISTANCE
For our analysis, we first reviewed energy savings from co-ops and municipal utilities from
EIA and the North Carolina Renewable Energy Tracking System (NC-RETS). It appears that,
in 2018, municipal utilities achieved incremental annual electricity savings of 4,800 MWh
and co-ops achieved savings of 73,000 MWh, or 0.03% and 0.4% of sales, respectively.
Combined savings from co-ops and municipal utilities were an estimated 0.2% of sales
combined. For the policy analysis, we then assumed that these utilities ramp up from a
statewide average of 0.2% electricity savings per year in 2021 to 1% annual electricity
savings by 2030 and 1.1% annual electricity savings by 2032 and each year thereafter
through 2040. Utilities could commit to these levels through voluntary targets or could be
required to meet these levels by a statewide policy. Savings levels of 1% per year are
consistent with Bickford and Geller 2016, which reported that electric co-ops in six states
found that leading utilities saved about 1.0–1.1% relative to their retail energy sales, and
with Kushler et al. 2015, which found that leading municipalities achieved savings of 1.4%
per year. To estimate costs, we drew upon LBNL data on the cost of saved electricity
through publicly owned utilities’ efficiency programs (Schwartz et al. 2019).
To fund the programs, one option is to implement a 2% rider on all non-IOU customer
electricity bills. Michigan provides an example of this approach. The state’s original EERS
legislation (PA 295 of 2008) 51 required that all utilities add an itemized charge on customer
bills to fund EE. Another option is to incorporate EE program costs into rates, which is what
co-ops in Minnesota have done. We estimate that such a rider or embedding costs into rates
would provide a $75 million investment each year in cost-effective EE projects in North
Carolina, which would provide net benefits to all customers of co-ops and municipal
utilities. These cost-effective investments would allow the public power utilities to offset
more expensive investments in generation and distribution. We estimate that phasing in a
2% rider by 2030 would enable electric public power utilities to achieve 1% electricity
savings per year that year.
Moreover, a 2% rider on customer energy bills for natural gas, fuel oil, and propane would
provide an estimated additional $40 million, which could be used toward cost-effective EE
investments. These funds could be delivered through a statewide technical assistance entity
that would help customers implement cost-effective efficiency projects. We did not estimate
additional savings from such funds. The state of Oregon, for example, uses a 3% natural gas
rider to fund the Energy Trust of Oregon, the statewide entity that implements cost-effective
EE programs (NW Natural 2014).

51 State of Michigan, Legislative Council. Clean and Renewable Energy and Energy Waste Reduction Act 295 of
2008. www.legislature.mi.gov/%28S%28zovnn1an1tdvcy55sp04phbe%29%29/documents/mcl/pdf/mcl-Act295-of-2008.pdf
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One option for a statewide efficiency requirement on co-ops and municipal utilities is to
allow electrification programs to count as credit toward energy savings targets if the
programs are cost effective for customers and result in GHG emissions reductions.

BUILDING CODES
To evaluate the impacts of more stringent codes for our building codes analysis, we first
gathered data on building characteristics, including rates of new construction and energy
intensity. For residential homes, we developed an estimate of new builds based on U.S.
Census data for annual residential permits in North Carolina (Census Bureau 2019). Based
on these data and North Carolina’s population growth forecasts from the state’s Office of
State Budget and Management, we estimated new residential construction per annual
population growth (North Carolina OSBM 2020). (Again, these population projections were
developed before the impacts of COVID-19.) For new commercial construction, building
permit data were less reliable due to different permitting requirements in various
jurisdictions throughout the state. Instead, we developed an estimate of additional floor
space per new employee using job growth forecasts from North Carolina Department of
Commerce (North Carolina Department of Commerce 2018).
We developed building energy use averages based on South Atlantic regional data from the
2015 Residential Energy Consumption Survey (RECS) and 2012 Commercial Building
Energy Consumption Survey (CBECS) (EIA 2017, 2018). Where necessary, we allocated total
building energy intensity proportionally based on the percentage of end-use energy that
goes to electricity in order to avoid counting gas, oil, and other heating fuels (which go
beyond the electricity-only scope of our analysis).
We obtained the energy code savings estimate per cycle from DOE technical determinations
(DOE 2020a). For savings based on climate zones, we developed a weighted average based
on the proportion of North Carolina counties in climate zones 3, 4, and 5, respectively.
We determined compliance rates based on a 2017 DOE field study, which found that 88% of
new builds surveyed in North Carolina were compliant with code standards (Bartlett et al.
2017).
We divided costs into three subcategories: cost of implementing new codes, cost of code
reviews/inspections, and homebuilder costs for standards compliance. We estimate
implementation costs at $6 million per each upgraded code cycle, based on an average cost
of $5,000 per jurisdiction per code type (residential and commercial) and 600 code
jurisdictions throughout the state (Williams, Price, and Vine 2014). The case incurs this cost
twice: once in 2022, with building codes updated to IECC 2018 standards; and again in 2026,
with the update to IECC/ASHRAE 2021. We calculated enforcement costs on the basis of
cost per square foot—$0.023/sq. ft. for residential and $0.026 for commercial—for an
average of $3,257,969 per year.
Costs to homebuilders for building code compliance were based on CSE estimates for North
Carolina from LBNL (Hoffman et al. 2018), which estimates the levelized CSE for North
Carolina at $0.021 ¢/kwh. Based on that amount, using a discount rate of 6% and an average
measure life of 11.8 years, we calculated a first-year CSE of $311/MWh.
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BENCHMARKING
To evaluate the impact a building benchmarking policy would have in Raleigh and in
Charlotte in terms of energy and GHG savings, we began with a meta-analysis of other
cities with similar benchmarking policies already in place. We chose a minimum square
footage requirement of 50,000 square feet, based on a similar threshold being used in cities
such as Philadelphia, New York, and Washington, DC (Mims et al. 2017; City of Seattle 2018;
City of Philadelphia 2019). On average, cities that implemented benchmarking saw a 1.38%
annual reduction in building energy use from participating properties, with a compliance
rate of 90% (table C3).
Table C3. Meta-analysis of benchmarking savings studies
Benchmarking study

Years covered

% savings

Compliance rate (%)

EPA Meta-Study

2008–2011 (3 years)

2.7%

n/a

Seattle, WA

2013–2015 (3 years)

3.7%

99%

Chicago, IL

2013–2016 (4 years)

4%

80%

New York, NY

2013–2016 (4 years)

6%

87%

Minneapolis, MN

2015–2018 (3 years)

5.5%

91%

Philadelphia, PA

2013–2017 (4 years)

5%

91%

Washington, DC

2009–2012 (3 years)

5.8%

89%

1.38%

90%

Average (normalized per year)

Sources: EPA 2016, City of Seattle 2018, Mims et al. 2017, Jossi 2020, City of Philadelphia 2019

Building count and square footage data for Raleigh and Charlotte were provided by CoStar
via the EERE State and Local Energy Database (SLED) (DOE EERE 2020). Based on that
data, we estimated new additional commercial and multifamily square footage per year
based on growth estimates in the Raleigh and Charlotte Master Plans (City of Raleigh 2020;
City of Charlotte 2020). To avoid double-counting savings that were already achieved
through the existing DOE Better Buildings benchmarking initiative, we excluded public
sector buildings from the analysis.
We derived average commercial building energy usage estimates from National Renewable
Energy Laboratory data, which we accessed via SLED. Based on the total number of
qualifying units (buildings over 50,000 sq. ft.), we developed a projection of total energy
consumption in MWh in both cities for the base case. From there, we used the average
annual rate of savings of 1.38% at a compliance rate of 90% to develop an estimate of energy
use in the benchmarking case.
Because benchmarking can result in a wide variety of efficiency measures, from behavioral
changes to whole building retrofits, a singular measure life can be difficult to determine. For
our analysis, we chose a measure life of 11 years, based on the average utility program
measure life reported in the 2019 Utility Energy Efficiency Scorecard (Relf et al. 2020), rounded
down. From year 11 onward, we subtracted the first-year savings from the total estimated
savings from implementing building benchmarking.
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Once established, benchmarking programs generally require three to four full-time staff
members to run during the first years, and two to three staff members in subsequent years 52
(Mims et al. 2017). These staffing needs primarily consist of a full-time help center to offer
support and answer questions from property owners, as in Seattle’s successful
benchmarking program, which has a 99% compliance rate. The ENERGY STAR Portfolio
Manager software platform is provided for free by the EPA (ENERGY STAR® 2020).
Operating and staffing costs for city governments are estimated at $225,000 per year for
three full-time staff members. The other costs will be borne by property owners investing in
EE measures. The total cost to building owners of lowering building energy use by 1.38%
annually is estimated at around $900,000 per year.

FINANCING—CLEAN ENERGY FUND AND COMMERCIAL PROPERTY ASSESSED CLEAN ENERGY (CPACE)
A statewide clean energy fund would provide an important enabler for EE investments in
North Carolina. To estimate the size of a potential clean energy fund in the state, we
reviewed the size of other established state clean energy funds relative to population. Based
on that review, we assumed that a new clean energy fund in North Carolina would be
established in 2021 and provided an initial capitalization of $50 million, with projects to start
in the year 2022. We then assumed another injection of $75 million in funds in 2030. We also
assumed a leverage ratio of 3:1—that is, that every dollar of public funding leverages $3 of
private capital. This is consistent with leverage ratios found in U.S. green banks (Coalition
for Green Capital 2020). Of the total public and private funds, we assumed that 75% of clean
energy investments made through the fund would go toward EE projects (with the
remaining 25% invested in renewable energy projects).
Next, we assumed that 40% of the efficiency investments would be made in the LMI sector
and 60% in non-LMI projects. With this investment pattern, we used LBNL data on program
administrator CSE to derive a first year CSE of $0.47/kWh. This allowed us to estimate
electricity savings from clean energy fund investments in efficiency projects. Finally, we
assumed an average measure life of 11 years, which is a 40/60 blended average of lowincome/non-low-income measure lifetimes from the LBNL data set.
For C-PACE, we reviewed data from PACENation to analyze per-capita investments in 19
states for C-PACE. We found that average C-PACE investments in 2019 were about $3.50
per capita for EE projects. We assumed that North Carolina could ramp up a C-PACE
program to the same level over a period of three years (2023–2025), reaching investments of
$37 million per year in 2025 and each year thereafter on average.
To estimate electricity savings for C-PACE, we used LBNL’s total CSE for commercial and
industrial (C&I) to estimate first-year costs of EE investments of $0.58/kWh. We estimated
that 10% of costs would go toward program administration and the remaining 90% would

52 DOE provides resources for state and local leaders interested in developing a building energy benchmarking
and transparency policy. These are consolidated in the following factsheet:
www.energy.gov/sites/prod/files/2019/02/f59/Benchmarking_Transparency_Resource_PDF_Final_2.14.pdf.
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be direct project investments. We assumed an average measure lifetime of 13 years, which is
also from LBNL.

UTILITY SAVINGS INITIATIVE FOR GOVERNMENT BUILDINGS
Baseline square footage and building energy performance data for state-owned buildings
and UNC schools were provided in the USI Comprehensive Program FY2019 report (NCDEQ
USI 2019). For the CEE case, we modeled continuous improvements in cabinet agency
buildings up to a 40% reduction in EUI/sq. ft. by 2025, relative to a 2002–2003 baseline
(currently at 29.4%). We used a five-year measure life based on the assumptions USI uses in
its own modeling. For the EE case, we applied the same 40% by 2025 target to non-cabinet
agencies and UNC schools.
Participant costs are estimated based on a first-year CSE of $873.38/MW. We calculated this
number based on the average value of approved performance contracts from 2018–2019,
discounted to first year and adjusted for inflation. Although these upfront costs may appear
high, public sector financing allows for access to low-cost debt and other financing
mechanisms such as Guaranteed Energy Savings Contracts.
Regarding program administrator costs, because this program has no dedicated budget of
its own, the 2019 report identified the lack of full-time staffing and outreach as a barrier. 53
We looked to expand program administration from three to six full-time staffers to meet
these needs and facilitate program expansion, as well as accommodate an increased volume
of projects to meet these expanded targets. Based on public salary records for North
Carolina government employees, we assumed the addition of two analyst-level positions at
$60,000 a year and one manager-level position at $73,550 per year—for a total staffing
expense of $386,381 per year, including existing positions (Off 2019).

EXPANDING WEATHERIZATION
In 2019, nearly 1,500 households were weatherized and nearly 900 HVAC units were
replaced or repaired, with the vast majority of those units in the participating
weatherization households (M. Hickman, NC DEQ, pers. comm., 2020). These annual
participation levels are far lower than needed. By comparison, the state had 614,000 eligible
households in 2010 (North Carolina DEQ 2020c); those estimates will be updated based on
the 2020 U.S. Census. Annual spending levels in recent years have ranged from $12 million
to nearly $26 million (NASCSCP 2019), and NSCSP data suggest that annual participation
has ranged from 2,500 to 5,200 households. Average project costs per household have been
approximately $7,000 for direct project costs without factoring in administrative or health
and safety costs. Including administrative, health, and safety costs, per-project costs have
been about $10,000 for weatherization projects and about $6,800 per project for HVAC
projects (M. Hickman, NC DEQ, pers. comm., 2020).

53 From the 2019 Comprehensive Program report: “State Agencies are working with other primary responsibilities
and limited resources to identify energy efficiency projects. Requests have been made to expand financial
resources so that identified energy projects can be implemented. Prioritization and reinforcement is needed from
within the agency and the Governor’s office, and funding from the legislature is needed for the goal to be
achieved.”
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We assumed average household electricity savings of 8.5%, which is the midpoint of the
savings range provided by NC DEQ (M. Hickman, NC DEQ, pers. comm., May 2020). We
then estimated that household energy savings could increase in 2022 to 10%, which is the
approximate midpoint of the moderate-climate regional data from a national evaluation of
the program (Tonn et al. 2015). That evaluation found average electricity savings in the
moderate climate region were about 7% in homes heated with natural gas and 7–10% in
homes heated with electricity (figure 2.6 in Tonn et al. 2015). We assumed a baseline
electricity usage per household for participants of 18,000 kWh (M. Hickman, NCDEQ, pers.
comm., 2020). Weatherization participants use more electricity than average households in
the state, which use 13,585 kWh per EIA data for North Carolina. We estimated that baseline
electricity usage per household would decrease over time to about 17,000 kWh in 2025 and
16,000 kWh in 2030 as the program began reaching more of the highest energy users.
After 2030, we assumed that annual spending would level off and slowly decline until all
eligible customers were reached through the program by 2040. We assumed the program
costs would be consistent with recent cost data per household in the first few years of the
analysis, but that the program would then achieve cost efficiencies and leverage other
funding sources, such as health care funding, in order to achieve a CSE of $1.12/first-year
kWh by 2030. We assumed that average measure lifetimes in the program would be 13
years, per LBNL data (Schwartz et al. 2019).
Our analysis assumed that annual WAP investments would increase significantly in the
next decade, increasing five-fold to about $110 million in 2030. This increase would allow
the state to reach at least one-third of eligible customers by 2030. The new funding could
come from increased federal spending on WAP, LIHEAP, and/or braiding health care
dollars. By providing preventive health services in conjunction with energy-saving
measures, the program could maximize societal benefits and potentially leverage financial
resources from the health sector, such as government-funded health housing initiatives,
federal and state health funds, health insurance, and funds from hospitals and private
practice (Hayes and Gerbode 2020).

AFFORDABLE MULTIFAMILY PROGRAM EXPANSION
We obtained statistics on the Duke Neighborhood Energy Saver program enrollment and
savings per unit from evaluation, measurement, and verification reports for the
Neighborhood Energy Saver program for DEC and DEP (Opinion Dynamics 2020). We
estimated the multifamily portion of participating Neighborhood Energy Saver units at 20%
based on internal correspondence with Duke program management (C. Fields, pers. comm.,
May 14 2020). Because costs for this program are not listed separately from other incomequalified Duke programs—such as appliance replacement and weatherization in the DSM
cost recovery filing—we estimated program costs based on LBNL’s CSE for low-income at
$0.996/MWh (Schwartz et al. 2019).
To forecast future participation, we obtained data on affordable multifamily housing in
North Carolina by utility service territory from the Potential for Energy Savings in Affordable
Multifamily Housing report (Mosenthal and Reed 2015). We divided annual enrollment in
Duke programs by the service area’s total multifamily housing stock to get an average
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percentage per year of multifamily units that participate in Duke’s program, which is
equivalent to 2.72% of total eligible units.
We predicted future trends in the multifamily housing stock based on the North Carolina
Office of State Budget and Management population forecast, as well as the U.S. Census
report on the state’s total housing stock. We found that 7.6% of total housing units were
classified as affordable multifamily. Based on the U.S. Census, which reported an average
tenancy rate of 2.52 tenants per unit, we estimated total affordable housing stock up to 2040.
We then multiplied it by the percentage of affordable housing in Duke’s service area and
rounded to the nearest integer to get an estimate of total eligible properties.
For our estimate of CEE, we applied Duke’s current participation rate and MWh savings per
unit. For the EE case, we modeled expanding both Duke’s annual units enrolled in the
program and savings per unit to target 1 MW annual savings per unit and the cumulative
achievable potential of 461 GWh by 2040 within Duke service territory as indicated in the
2015 EEFA report. Annual units enrolled and savings per unit would increase by 35% to
meet that potential; we assumed the rate of enrollment and increase in savings per unit
would increase over the span of three years, beginning with an increase of 15% in 2021 and
10% per year for 2022–2023.

LARGE CUSTOMER SAVINGS BEYOND STRATEGIC ENERGY MANAGEMENT (“SELF DIRECT”)
We started with a baseline of all opted-out load from IOU customers, because each
industrial customer facility must notify its electric power supplier that it has implemented
or will implement alternative EE measures.
To evaluate opted-out load, we used Duke’s potential studies and DSM cost recovery filings
to determine that, for DEC, opt outs account for 40% of the commercial load and 73% of the
industrial load, while for DEP, opt outs account for 30% of the commercial load and 90.6%
of the industrial load (Nexant S&P Group 2020; Duke Energy Progress 2019a). We obtained
Dominion’s nonresidential opt-out figures from its 2019 DSM filing (Dominion Energy
North Carolina 2018b ). We estimated which percentages of Dominion’s opted-out load
were industrial and commercial by the ratio of total nonresidential sales for each sector.
To determine savings, we used the same percentage of savings and participation estimates
as for the EERS modeled in this report, ramping up over time to participation equivalent to
savings of 1.2% of opted-out load per year. 54 Those savings ramp up differently for each of
the three major IOUs based on their current savings rate. This assumes that, if included in a
robust self-direct program, savings from large customers would represent a proportional
amount of the total system EE savings across sectors.
We assumed a 12-year measure life, using the average measure life for C&I programs from
the LBNL DSM program database, since the 2020 ACEEE Utility Scorecard did not break
down portfolio average measure life by sector (LBNL 2015). Because 2020 is likely to be a
We base this on the EE Roadmap’s recommended target of achieving 10% electric energy savings by 2030
below a baseline of each IOU’s total gross electric sales in 2020. We adjusted each utility’s ramp up to 1% per
year savings in 2030 and 1.2% in 2032 based on its current energy savings (as described in the EERS section
above).
54
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particularly abnormal year due to COVID-19, we used projected load in each year 2022–2040
as the baseline. We subtracted savings from the industrial assessment and SEM
recommendations to avoid double counting.
For program administrator costs, we used the average CSE for North Carolina from the
LBNL Cost of Saved Energy study (Hoffman et al. 2018). We assume that customer incentives
are 61% of program administration costs, based on a recent analysis of planned utility
budgets 2016–2020 (Minor 2019). All costs are reported as 2020$. We also used LBNL data
for the participant CSE in North Carolina. Table C4 shows each IOU’s first-year costs for
program administration, participant, and incentive costs.
Table C4. Projected first year costs for C&I programs
Cost category

First-year cost of saved
energy in 2020$/kWh

Program administration (including incentive) costs

0.280

Participant costs

0.290

Incentive costs

0.171

Source: LBNL 2015

INDUSTRIAL ASSESSMENTS
Small and medium-sized manufacturers with annual energy bills of more than $100,000 and
less than $2.5 million are eligible to receive no-cost energy assessments provided by DOE’s
Industrial Assessment Centers (IACs) (DOE 2020e). To determine potential future energy
and cost savings possible through this IAC program, supplemented by additional funds, we
used historical data from 2012 to structure our forecast. We determined average savings per
implemented recommendation from 2012 to 2019 to be 124 MWh, and the average number
of implemented recommendations per year to be 67; we excluded 2019 from our analysis,
because its efficiency measures and savings are still being calculated. We also excluded
natural gas and other fuel savings from our analysis (DOE 2020e).
To project these savings forward with supplemental funding, we assumed that the number
of assessments would increase proportionally to the increase in funding provided by the
state over DOE funding. We also assumed that mature centers, such as the one at North
Carolina State University (NCSU), could always find additional assessments to perform. If
state funding doubled existing federal funding, it is reasonable to claim that the average
number of implemented recommendations per year since 2012 would also double to 135, at
the same average savings per implemented recommendation, resulting in 16,600 MWh in
new savings at that recommendation rate. With input gathered from experts, we determined
an average measure life of EE savings recommended by the NCSU IAC and implemented
by participating industrials to be seven years. This value is based on conversations with a
relevant expert, as well as by the 2015 SRI International study, in which IAC directors and
staff were quoted on a figure of “around 5-10 years on average for longer-term
modifications… for savings persistence estimates” (Stephen et al. 2015; S. Terry, director,
NCSU IAC, pers. comm., April 14, 2020).
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Using this value, and discounting savings measures implemented before 2020, we projected
savings starting in 2020 and scaled up the amount of implemented recommendations
possible to reach 135 by 2025. In 2040, we projected savings from the NCSU IAC with
supplemental funding to be 100 GWh in annual savings. Combined with existing efforts, we
estimated total EE savings from industrial energy assessments to be 176 GWh in 2030 and
208 GWh in 2040. We included CEE case savings from WRP industrial assessments in the
total EE case savings. To project WRP savings forward, we used average annual savings
from 2012–2020 and 15-year measure lives.
The potential for significant peak savings also exists through recommendations to change
rate schedules and reschedule plant operations or reduce load to avoid peaks. Savings
potentials beyond our calculations are possibly even higher due to research and
development in more efficient technologies and process alterations.
The IAC website (https://iac.university/) also provides costs of implemented measures, as
well as the electricity savings enabled by those measures for industrials. From the collection
of 2012–2019 historical data, we determined that the average historical cost of an
implemented electricity saving measure is $15,580 (DOE 2020e). We estimated the savings
by multiplying projected savings by projected industrial electricity prices in cents per KWh.
With the increase in number of recommendations to 135 promoted by the supplemental
funding detailed above, this means that the net savings would reach $3,029,000 in 2030 and
$2,875,000 by 2040. Federal funding to each IAC is approximately $310,000, which the state
would have to match to increase the number of recommendations, resulting in $620,000 in
administrative costs annually. We estimate the costs of saved energy through the NCSU
IAC at approximately $0.12 per KWh, not including administrative costs. We arrived at this
estimate for DOE funding to IACs from averages of reports on the centers at Louisiana State
University, Georgia Tech, and Case Western Reserve University. We also suggest that the
state explore the possibility of a new center at another major engineering university, such as
the University of North Carolina at Charlotte, which would likely be able to quickly
replicate similar savings to the NCSU IAC.

STRATEGIC ENERGY MANAGEMENT
The first step in our analysis was to determine savings if efforts are continued as expected
for SEM programs in North Carolina. The first program we looked at was DEQ’s
Environmental Stewardship Initiative (ESI), which has operated since 2002 and helps any
self-reporting business achieve electricity and fuel savings. We used DEQ’s annual reports
on the program and its reported electricity savings to determine that, from 2010 to 2018, the
program reported 432 GWh of total electricity savings (North Carolina DEQ 2020b). We
used DEQ’s program projections to forecast new savings of 666 GWh in 2040. These values
do not account for current proposals from third-party stakeholders, such as Advanced
Energy, to continue with plans to create an SEM cohort based around ESI participation; if
implemented, savings would increase further.
We also looked at federal SEM programs that operate in North Carolina, including the 50001
Ready Navigator tool and Superior Energy Performance (SEP) certification. There are 10
facilities in the state using the Ready Navigator to track the progress of their energy
management system (EnMS) implementations. To date, none have completed
107

NORTH CAROLINA EE © ACEEE

implementation and self-attested; DOE has therefore yet to recognize them. Three facilities
in North Carolina are SEP certified: Schneider Electric’s Greensboro facility, Cummins’
Rocky Mountain Engine Plant, and Daimler Trucks’ Mount Holly facility. We identified
them using the Better Buildings portal on recognized facilities (DOE 2015, 2016). Despite
recording significant savings and serving as a good example for industrials that want to
increase focus on energy and cost savings through energy management, we did not include
the electricity use reductions in our analysis because they did not amount to more than 10%
of the savings possible through the proposed SEM program in our recommendations.
We used Duke’s potential studies and DSM cost recovery filings to determine the
proportion of large customer load that opted out of Duke’s EE programs (Nexant S&P
Group 2020; Duke Energy Progress 2019a). We obtained Dominion’s nonresidential opt-out
figures from its DSM filing for 2019 (Dominion Energy North Carolina 2018b). We estimated
the percentages of Dominion’s opted-out load that were industrial and commercial using
the ratio of total nonresidential sales for each sector. We assumed that these opt-out figures
would remain consistent over the analysis period.
To evaluate potential savings, we used the same threshold for eligibility that we used for
determining which customers were opted out. Typically, we see 1 million kWh in annual
energy consumption as an appropriate threshold for successful participation in an SEM
program. Therefore, the opted-out load determined above served as the eligible load from
which we calculated savings.
We assumed 8% savings each year for this analysis, with a measure life of five years (NREL
2017). We also assumed that each participant goes through the SEM program only once and
that the program length would be one year. We assumed an incrementally increasing
participation rate for both the C&I sectors based on a CEE survey of 2015 SEM program
performance. The participation rate for the industrial sector will reach 38% cumulatively by
2030, while the commercial sector will reach 23% cumulatively by 2030. After 2030,
participation levels out in our analysis, with the program reaching an additional 5.5% of
industrial load and 3.25% of commercial load every year to 2040. We determined these
percentages by using the rate of participation in 2030 and maintaining it out to 2040. These
participation estimates are conservative, as the study notes that cumulative participation
rates could potentially be as high as 50% of the commercial load and 75% of the industrial
load by 2030.
We determined a starting point of 1% for both C&I sector participation based on the amount
of load we estimate will be addressed by existing efforts in North Carolina SEM in 2022. We
increased these baseline participation estimates incrementally to 2030 to reach our
cumulative projections, and then leveled them out toward 2040. We determined these
increments by increasing our starting point participation linearly to reach our cumulative
totals by 2030. We also removed the 666 GWh savings made through existing programs
from the eligible opted-out load in the statewide SEM program. We assumed that existing
programs reach large C&I customers such that their savings would overlap with those in the
SEM analysis.
With these assumptions, we find that average annual electricity savings through a statewide
SEM program from 2022–2040 are 420 GWh. We estimate savings in the first year of the
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program of 25 GWh, reaching annual savings of 500 GWh in 2030 and 591 GWh in 2040. Of
the savings, 31% would be commercial and 69% would be industrial. These values would
account for 0.78% of the IOU nonresidential load in 2030 and 0.87% of the IOU
nonresidential load in 2040. Based on average retail rates, net cost savings from these
electricity savings would reach $21 million in 2030 and $24 million in 2040. Combined with
the existing efforts of DEQ’s ESI program, we estimate total EE electricity savings from SEM
to be 1,116 GWh in 2030 and 1,257 GWh in 2040.

AGRICULTURAL PROGRAMS
Our first step in analyzing the savings potential for the agriculture sector through an audit
and implementation program was to determine the load of sales made to the sector, which is
not differentiated from the rest of industrial sales on IOU IRPs or in the EIA 861 data. We
obtained data on value added for 2010–2018 to the North Carolina economy, which
provides immediate product expenses for North Carolina farms from USDA’s North
Carolina Agricultural Statistics, provided by the North Carolina Department of Agriculture
and Consumer Services (USDA and NCDA&CS 2018). These data include electricity
spending in thousands of dollars. We also looked at historical rate of change in sales (in $)
since 2010 and projected it forward to 2040. To determine the electricity sold in GWh by
spend in dollars, we assumed that the rates were similar to each year’s equivalent
commercial rate of electricity and divided farm spend by that rate, including projected sales
and projected commercial prices. Through this methodology, we arrived at figures that
estimate the agricultural load to be 1,187 GWh in 2030 and 1,601 GWh in 2040.
The next step was to determine the state of existing EE measures in the state and the level of
savings those programs enabled; we also sought a way to project those savings forward
through their expansion and leverage. In North Carolina, EnSave currently works in
collaboration with the North Carolina Electric Management Corporation and North
Carolina electric co-ops through a grant from USDA rural development to offer energy
audits to North Carolina co-op members. The audit provides an evaluation of EE
opportunities at agricultural facilities. The program covers 75% of the cost of an energy
audit, which can be used to access funding for equipment upgrades as well as gain
eligibility for USDA grants. The electricity savings achieved by implementing the EE
measures identified by EnSave’s audit program have helped a total of 75 participants
achieve more than 1,800 MWh of savings. In 2019, the Rural Energy for America Program
(REAP), which offers grants of up to $250,000 to rural farms for EE projects, provided 19
grants totaling $395,611 to North Carolina facilities (USDA 2019b).
Based on EnSave’s audit information, WRP, and similar numbers from state-supported
audit, implementation, and loan programs in Maryland and Delaware, we estimate that the
implementation of efficiency measures identified through agricultural audits has an average
savings value of 24.67 MWh per agricultural facility and an average bill savings of $3,394.
Based on a conversation with relevant stakeholders, we determined that approximately
2,000 North Carolina farms could be reached by a state-run and -funded program of
beneficial energy audit and implementation measures by 2030, with another 4,000 farms
reached by 2040 (C. Metz, president and CEO, EnSave, pers. comm., May 27, 2020). Based on
these participation estimates, the average electricity savings from the examined case studies,
and an estimated average measure life of 13 years for agricultural EE measures, we project
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savings of 44 GWh in 2030 and 100 GWh in 2040—that is, 3.67% and 6.23% of those years’
estimated agricultural load, respectively. Combined with existing efforts, we estimated total
EE savings from agricultural energy assessments to be 65 GWh in 2030 and 123 GWh in
2040. We included CEE savings from WRP agricultural assessments in the total EE case
savings. To project WRP savings forward, we used average annual savings from 2012–2020
and 15-year measure lives.
With an average cost of $3,394 for both audit and EE implementation, the expansion of the
program in terms of number of audits and resulting recommendations would increase costs
proportionally such that once the program reached 400 annual audits, total annual costs
would be $1,358,000; we arrived at this figure by multiplying the number of audits by the
average, increasing from $115,000 in 2022 and $584,000 in 2025 as the number of audits
scales up. Of these costs, 75% would be provided by the state or a third party, resulting in a
total cost to all participants of $340,000 each year after 2030. We arrived at this value by
dividing costs by energy saved in KWh. We determined that net savings would increase
from $51,249 in 2022, or 0.03% of the annual North Carolina farm spend, to $6,872,000 in
2040, or 2.44% of annual North Carolina farm spend—a figure we arrived at by multiplying
state averaged projections for commercial prices by the amount of anticipated saved energy.
Other potential additional sources of agricultural sector savings include increasing the food
supply chain’s efficiency to reduce food and fuel waste, as noted in the North Carolina
Natural & Working Lands Action Plan (North Carolina DEQ 2020a).
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Appendix D: Meta-Analysis of Electricity Energy Efficiency Potential Studies
This appendix details our analysis of electricity efficiency potential studies to establish a
baseline of potential savings for the targeted EERS, co-operative utilities, and municipal
utilities analyses. We reviewed nine recent EE potential studies for electricity savings (kWh)
as a guide for target setting in North Carolina. A meta-review of potential studies from
other jurisdictions provides critical information for target setting, but it also includes many
caveats. For example, each jurisdiction faces unique economic factors and differences in
weather and in building and housing types. All of the studies have been completed since
2016, and seven out of nine of them are from jurisdictions with electricity prices similar to
those of North Carolina. 55
Another important caveat: These studies relied on various assumptions for costeffectiveness screening tests, which are used as a benchmark against which efficiency
potential is assessed. Studies with a more inclusive approach to cost–benefit analysis
typically identify higher levels of cost-effective potential. In our review, some of the studies
used versions of the Societal Costs Test (SCT) while others used versions of the Total
Resource Cost (TRC) test. We did not restrict our review to only studies using an
asymmetrical TRC test, which is North Carolina’s current approach. 56 These studies also
varied in their use of net and gross savings. North Carolina uses net savings in its reporting
and cost-effectiveness testing, but gross savings in its most recent Market Potential Study and
gross savings for REPS reporting (Duke Energy North Carolina 2020; NC-RETS 2020).
Finally, efficiency potential studies have other limitations. For example, they are not
typically good tools for predicting or analyzing emerging technologies; as a result, they may
not identify the full savings opportunity in the long term. They also tend to screen efficiency
potential by individual measures rather than bundling, sequencing, and optimizing
measures together into programs and policy solutions (e.g., when a program sequences
envelope measures first to reduce space conditioning needs). This can be a conservative
approach and leave cost-effective potential savings opportunities on the table. We did not
complete a thorough review of the methodologies and approaches of these studies; we
focused on the key results.
Table D1 shows results for “Average Achievable” and “Maximum Achievable” potential
scenarios. The studies identify average achievable savings of 1.07% per year and maximum
achievable savings of almost 1.4% per year. See ACEEE literature for a full discussion of the
differences in these scenario approaches. 57

55 We restricted our sample to states with rates close to the U.S. average of 10.53 cents/kwh in 2018. Based on
EIA 861 annual survey data, North Carolina’s average retail price in 2018 (9.25 cents/kWh) was close to the U.S.
average (10.53 cents/kWh). Only Wisconsin (10.58 cents/kWh) and Michigan (11.4 cents/kWh) were higher.
56 North Carolina’s TRC includes participant costs but does not include many participant benefits, such as those
related to savings from other fuels, asset value, productivity, economic well-being, comfort, health and safety, or
satisfaction (NESP 2020a).
57 For an overview of the definitions and analytical approaches for these different types of efficiency potential
scenarios, see ACEEE 2014, Cracking the TEAPOT: Technical, Economic, and Achievable Potential Studies.
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Table D1. Energy efficiency electricity savings results: achievable and maximum achievable scenarios

Covered entity

Number
of years

Time period
(years)

Achievable
average annual
savings as a % of
baseline

Maximum achievable
average annual
savings as a % of
baseline

Ameren (IL)

10

2017–2026

0.70%

0.94%

ComEd (IL)

14

2017–2030

1.05%

1.33%

Xcel (CO)

11

2018–2028

0.71%

0.78%

New Orleans (LA)

10

2018–2027

1.80%

2.50%

Ameren (MO)

10

2019–2028

1.00%

1.34%

NV Energy (NV)

20

2019–2038

ND

0.84%

Minnesota (statewide)

10

2020–2029

1.40%

2.10%

Focus on Energy (WI)

12

2019–2030

1.06%

1.18%

DTE (MI)

20

2016–2035

1.25%

ND

Average

1.12%

1.38%

Median

1.06%

1.26%

Where not reported, we calculated average savings as a percentage of baseline, by dividing cumulative savings as a percentage of
baseline by study period years. Sources: Ameren Illinois 2016, ICF International 2016, Optimal Energy 2018, Bailey and Rokke 2016,
GDS Associates 2016a, NV Energy 2018, CEE 2018, Garth et al. 2017, GDS Associates 2016b.

Maximum achievable results are a reasonable guide for target setting for a few reasons.
First, we find evidence of states already achieving savings levels above these thresholds.
Second, we find that potential studies generally make several constraining assumptions and
that “achievable” scenarios may be overly conservative. We recommend using “maximum
achievable” when available as a better guide to inform target setting. Finally, there are other
policy tools—such as utility performance incentives—that can work alongside targets to
provide further guidance and flexibility, which can encourage utilities to achieve savings
above the required targets. Setting targets too low will limit the opportunity to use these
other policy tools to aim for the most ambitious, cost-effective savings possible.
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Appendix E: Recommendations by Actor
This appendix outlines our report’s recommendations by actor. In tables E1–E5, we
highlight the roles of state policymakers (executive branch and legislature), utilities (public
and investor-owned), and city and local governments. Energy savings from those policies
and programs in italics are quantified in the body of the report.
Table E1. North Carolina executive branch
Policy

Detailed policy action

North Carolina executive branch
Utility savings initiative

Establish statewide energy manager program to benchmark
energy use in K-12 schools (EE Roadmap recommendation
#2).

Utility savings initiative

Oversee energy savings projects utilizing financing
mechanisms, including Guaranteed Energy Savings Contracts,
to achieve a 40% reduction in energy intensity for all stateowned buildings and UNC schools (pending passage of HB
330). Increase USI staffing from three to six members.

Clean energy fund

Establish a statewide, nonprofit clean energy fund at an initial
capitalization of $50 million. The fund will catalyze the
development of clean energy markets by issuing loans,
providing credit enhancements, and investing in projects.
Leverage ratepayer-funded utility programs where possible.

Strategic energy management

Establish a statewide SEM program to help large C&I
customers implement continuous EE improvements.

Agriculture audit and
implementation

Establish a statewide audit and implementation program to
identify and implement cost-effective EE improvements at
North Carolina farms. Leverage existing third-party offerings
and infrastructure.

Weatherization

Leverage new funding sources, such as health care and
possible federal stimulus funds, to expand weatherization for
low-income households in North Carolina. Expand
coordination efforts to create streamlined statewide delivery
of utility and state-led programs.

Statewide efficiency advisory
council or collaborative

Establish a Statewide Efficiency Advisory Council or
Collaborative to ensure that the state holds itself accountable
to the many efficiency programs and policy recommendations
in its Clean Energy Plan, as well as to improve coordination
between stakeholders.

North Carolina Housing Finance Agency
Qualified allocation plan

Tighten home energy standards for qualifying units to equal
ENERGY STAR version 3.0 or higher. Offer additional tax
credits for developers who exceed those standards.

North Carolina Building Code Council
Building codes

Begin a phased transition to adopt 2021 IECC/ASHRAE
standards in North Carolina by 2030.
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Policy

Detailed policy action

Building codes

Increase EE awareness on the NCBCC by establishing an
energy seat (EE Roadmap recommendation #6).

Building codes

Revert residential building code update from a six-year to a
three-year cycle (savings not included in EE case).

Table E2. North Carolina state legislature
Policy

Detailed policy action

North Carolina state legislature
EERS and minimum requirement
for low-income efficiency
programs

Enact a stand-alone EERS requiring 10% electric energy
savings from IOUs by 2030 and 5% from co-ops and municipal
utilities, below a baseline of each utility's total gross electric
sales in 2020. Savings ramp to 1.2% of sales by 2032 and
continue through 2040.

Efficiency by co-ops and municipal
utilities

Enact a requirement that co-ops and municipal utilities meet
an energy savings targets relative to a baseline of each
utility's total gross electric sales in 2020. Annual savings ramp
to 1.2% of sales by 2032 and continue through 2040. A rider
on all non-IOU customer electricity bills of 2% could provide
significant capital to be invested each year in cost-effective EE
projects. Utilities can use on-bill tariffs to help meet the
savings goals. Provide an option for building electrification
programs to count as credit toward the goals if the programs
save money and reduce emissions.

Building codes

Add an energy representative to the NCBCC and repeal the
statute enabling the legislature to bypass the NCBCC process
to pass code amendments.

Utility savings initiative

Pass the Efficient Government Buildings & Savings Act
(HB330).

Utility savings initiative

Increase the budget for the state energy office to support
increased staffing necessary to achieve savings targets under
HB 330 and direct an energy management strategy for K-12
schools (estimated $193,550 per year until 2025).

Benchmarking

If necessary, pass enabling legislation to allow municipalities
to benchmark, track, and disclose building energy use in their
jurisdictions.

C-PACE

Update and extend enabling legislation to launch a C-PACE
program in North Carolina to provide a financing instrument
for property owners to implement EE projects. PACE enables
property owners to finance the upfront costs of such projects,
paid through a voluntary assessment on their property tax
bills. Address consumer protection concerns in efforts to reestablish the authorizing of PACE legislation and the
implementation of programs.
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Policy

Detailed policy action

Large customer savings beyond
strategic energy management

Capture industrial savings opportunities through legislative
action or a stakeholder process initiated by the executive
branch, such as the Energy Efficiency Advisory Council. The
legislature could adopt a self-direct program, which continues
to offer large energy users flexibility and control over
investment of their EE contributions, while ensuring that
measurable, cost-effective energy savings are achieved for all
utility system customers. 58 Alternatively, the legislature could
consider minor changes to the thresholds of who can opt out
to bring more customers into default utility EE service, or it
could consider a wholesale change to the industrial opt-out so
that customers are directly served by utility offerings.

Industrial assessments

Provide state funding to match DOE funding to the NCSU IAC
to increase the number of assessments made to eligible
industrials.

Table E3. Utilities
Program

Detailed program action

Investor-owned utilities 59
High-efficiency heat pumps

Expand existing heat pump and HPWH electricity efficiency
offerings by utilities, including co-ops and municipal utilities.

New construction

Extend Residential Construction program offered at DEP to
DEC. A filing for this program was submitted in September
2017, but was rescinded after DEC and local natural gas
utilities were unable to agree on its design; DEC must file
modifications (DEC 2020b).

Multifamily

DEC/DEP: Expand enrollment of multifamily units in the
Neighborhood Energy Saver income-qualified direct-install
program by 35% over two years, targeting savings of 0.93
MWh/unit/year.
Dominion Energy: Expand the existing income-qualified energy
retrofit and weatherization program to multifamily units to
achieve cumulative potential savings of $24 million by 2035.

Income-qualified weatherization

Extend the DEP program to DEC, coordinating support to help
scale offerings to the need in the state.

Such best practices include: 1) Report savings to regulators with routine data collection, standard approaches
to measuring and verifying energy savings, and regular progress reporting. 2) Establish a transparent
mechanism for customers to manage their individual fee contributions and apply funds toward their projects
(e.g., dedicated escrow-like accounts, rebates earned upon project completion, or rate credits earned
concurrently with energy efficiency investments and/or energy savings). 3) Provide customers with greater
flexibility and control over their energy efficiency funds (e.g., through multiyear time frames to let customers
spend aggregated energy efficiency fees) (ACEEE 2020).
58

These recommendations apply to all investor-owned utilities. Many also apply to municipal utilities and coops, but because of significant variability among those utilities, some may have already implemented these
recommendations. For additional recommendations specific to Dominion Energy, which currently has a
narrower portfolio, see the “Utility” section of the EE case.
59
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Program

Detailed program action

Strategic energy management

Expand SEM program adoption (currently in the Smart $aver
Customer program) to help medium and large businesses
manage energy through continual improvement and a
systematic approach to energy performance.

Agricultural programs expansion

Duke currently offers a Smart $aver Prescriptive program that
includes rebates for some agricultural equipment. Enhance
diversity of agricultural offerings, and target incentives at
those customers alongside proposed statewide agricultural
audit and incentive program.

Energy Efficiency as a Service
(EEaaS)

Offer program models where the service provider (usually a
third party) maintains ownership of installed equipment while
the customer pays for the energy services provided (ACEEE
2019).

Metered EE Transaction Structure
(MEETS) for Commercial Buildings

Pilot MEETS, a financing arrangement in which the yield from
metered EE (the difference between a dynamic baseline and
actual consumption) is delivered to the utility, enabling EE to
be treated like a long-term power purchase agreement (if
investor/customer-driven) or like a utility-owned generation or
leased property (if utility-driven) (MEETS Accelerator Coalition
2020).

Nonresidential EE in LMI
communities

Target small business and public building offerings to
nonresidential community-serving institutions in low-tomoderate income areas (Drehobl and Tanabe 2019).

Industrial customer programs

Continue to co-develop attractive, mutually beneficial EE
program offerings for customers.

Expanded midstream and
upstream offerings

Offer programs (beyond lighting) that transform the market for
EE products by targeting upstream manufacturers or
midstream retailers.

Expanded retail products
platforms

Minimize barriers to participation during and after COVID-19
by bringing more products and even services online in
marketplace offerings for energy-efficient products.

Leveraging AMI data to improve
cost effectiveness, participation

Use granular customer energy usage data (AMI) to improve
program effectiveness by targeting programs to customers
who: 1) can participate (e.g., have relevant end uses), 2) are
likely to participate, or 3) are likely to save more energy when
they do participate.

On-bill financing and tariffs

Offer on-bill financing and/or tariffed on-bill programs,
enabling customers to pay down the cost of EE investments
through monthly electric bill payments, either through loans
(utility or third party) or on-bill tariffs

Geotargeted programs/EE for
nonwires alternatives

Target businesses in specific geographic locations that will
yield high savings and value for the grid.

Braiding health funding

Modify residential programs to include measures that
promote better health outcomes for residents (asthma, falls,
extreme temperature exposure) and identify complementary
funding sources (e.g., insurance, Medicaid, philanthropic
grants, government programs) for the preventative health
care services provided (Hayes and Gerbode 2020).

116

NORTH CAROLINA EE © ACEEE

Program

Detailed program action

Co-ops and municipal utilities
Targets

Adopt voluntary targets for saving or spending, absent
legislative action.

Expand program offerings

To meet new target for energy savings and extend reach to
more customers, expand program portfolio using the program
options listed above.

Table E4. North Carolina Utilities Commission
Policy

Detailed policy action

NCUC

Energy Efficiency Resource
Standards

Implement stand-alone EE targets for IOUs based on
legislative direction, or set targets independently if NCUC has
appropriate regulatory authority. Targets should meet at a
minimum 10% electric energy savings by 2030, below a
baseline of each utility's total gross electric sales in 2020.
Savings ramp to 1.2% of sales by 2032 and continue through
2040.

Cost effectiveness

Shift to a UCT from the current asymmetrical TRC test to
better capture EE’s value. In addition, shift to portfolio-,
sector- or program-level assessment; current measure-level
assessment can reduce overall net economic benefits of
efficiency investments (NESP 2020a, 2017).

Beneficial electrification

Review Rule R8-68 and consider updating process to enable
consideration of electrification where beneficial for
customers, GHG emissions, reduced overall costs, and
primary energy savings across fuels.

Code implementation support

Review rules to ensure that utilities can receive appropriate
credit for advancing adoption, implementation, and/or
compliance verification of building energy codes (Misuriello et
al. 2012). Note that these savings are currently captured in
this report’s Building Codes section and would be incremental
to the proposed EERS.

Table E5. Cities and municipal governments
Policy

Detailed policy action

Benchmarking

City of Raleigh and Charlotte: Establish a building energy
benchmarking, tracking, and disclosure policy for privately owned
buildings of 50,000 sq. ft. or more.

Utility savings initiative

Coordinate with local school districts to establish embedded
energy managers in K-12 schools throughout the state. Access
public sector financing (e.g., Green Bank, C-PACE, Performance
Contracting) to enact building energy retrofits in K-12 schools.
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