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Abstract

This LBJ School of Public Affairs Policy Research Project outlines recommendations for
embedding equity into distributed energy resources (DER) expansion plans within Austin
Energy's service territory. The project identified six barriers to DER adoption among low- and
moderate-income homeowners and renters: physical limitations, high costs, inadequate financial
structures, split incentives, knowledge gaps, and lack of trust. To overcome these challenges,
the project identified five best practices: community engagement, energy efficiency programs,
community solar, specialized financing, and building and land code amendments. The research
culminated in a set of five recommendations: (1) Replicate internal emphasis on safety to
include equity, (2) Strengthen community engagement through collaboration with community-
and faith-based organizations; (3) Focus community solar programs on low- and
moderate-income and renter populations; (4) Amend the city's land code to create a solar fund;
and (5) Explore partnerships to establish a green bank.

Executive Summary

Many cities have set ambitious decarbonization goals and recognized the importance of
addressing historical energy and climate injustices; among them, Austin, Texas, through
their Climate Equity Plan, has an explicit goal of achieving net zero carbon emissions by
20401.

An important component of the path to net-zero carbon emissions is the proliferation of
distributed energy resources (DERs). DERs describe a range of technologies associated with
renewable energy production and storage that can be purchased and used directly by
consumers, such as electric vehicles, solar panels, and home batteries

This LBJ School of Public Affairs Policy Research offers a set of recommendations for how
Austin Energy, the nation’s third-largest municipal utility, can equitably increase DER
adoption among populations that traditionally face barriers to the adoption of new,
innovative, often expensive technologies, namely low- and moderate-income homeowners
and renters.

The recommendations presented in the report are informed by: (1) a comprehensive
literature review; (2) semi-structured interviews with Austin community leaders and
experts in energy equity and DER technologies; a review of programs from utility
companies across the nation; (4) a roundtable discussion with DER subject matter experts;
and (5) a half-day policy development workshop with Austin Energy.

1 (City of Austin 2020)
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Barriers to DER adoption and the best practices to overcome those barriers

Our research identified six barriers to DER adoption for low- and moderate-income
homeowner and renter populations: physical limitations, high costs, inadequate financial
structures, split incentives, knowledge gaps, and trust. To overcome these challenges, five
best practices emerged as the most effective strategies to overcome these most prominent
barriers: community engagement efforts, energy efficiency programs, community solar
programs, specialized financing schemes, and building and land code amendments.

Taken together, this suite of best practices carries the potential to overcome all of the most
prominent barriers to DER adoption, but crucially, there is no single best practice that is
able to address all of the most persistent adoption barriers at once.

Recommendations to Austin Energy for centering equity in DER expansion plans

The LBJ research developed the following five recommendations and related strategies to
center equity in DER expansion plans for Austin, Texas.

● Internally Replicate the Emphasis on Safety to Include Equity
Safety is a priority in all Austin Energy programs because safety is baked into the
culture at Austin Energy. An internal culture focused on equity, in addition to safety,
can be developed. Associated strategies call for Austin Energy to do the following: (1)
Utilize internal equity moments (2) Create shared DER definitions and visions; (3)
Require equity training for all staff (4) Reflect equity on the Austin Energy website
(5) Create and track equity metrics for all relevant programs.

● Strengthen Community Engagement Through Collaboration with Community-
and Faith-Based Organizations
Recognizing the need for fostering trust with target communities through
relationship building, Austin Energy (1) can bolster existing connections with
community-based organizations and faith-based organizations. Austin Energy can
also directly build relationships with community stakeholders by (2) establishing an
Energy Ambassador Program

● Focus Community Solar Programs on LMI and Renter Populations
Community Solar is effective at overcoming the physical and financial barriers to
DER adoption that many low- and moderate-income homeowners and renters face.
To capitalize on the equity benefits of this technology, Austin Energy can (1)
prioritize LMI and renter enrollment. Equity benefits can be taken a step further by
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(2) embedding workforce development programs in future community solar
projects.

● Amend the City’s Land Code to Create a Solar Fund
Incentives can help increase participation in the use of DERs, but mandates can
drive full participation. (1) Amending the land use code to create a solar fund can
both increase solar participation and develop a source of funding for future
community solar projects.

● Explore Partnerships to Establish a Green Bank
Green banks provide gap financing for green energy projects and low or
zero-percent interest rate financing options for customers facing financial barriers.
New funding through the Inflation Reduction Act (IRA) provides Austin Energy with
the opportunity to (1) expand its use of existing revolving loan funds. Beyond the
IRA, Austin Energy can also explore the prospect of (2) establishing a Green Bank
with an outside entity.
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Introduction

Burning fossil fuels for energy and the subsequent release of greenhouse gas emissions has
been a primary driver of climate change over the past century.2 Rising temperatures
resulting from greenhouse gas emissions trapping heat in the atmosphere have caused
various environmental impacts, such as sea level rise, heatwaves, droughts, and increased
frequency of extreme weather events such as hurricanes and winter storms.3With the
human and economic toll of climate change predicted to be astronomical – “roughly 0.7
percent of gross domestic product lost per 1°F increase on average”4 according to Dr. Jima
at the University of Chicago, governments across the globe have taken drastic action to
slash harmful greenhouse gas emissions.

Cities, in particular, have been at the forefront of decarbonization efforts. Globally, cities
are responsible for approximately 70 percent of global carbon dioxide emissions.5 Cities
stand to incur massive human and economic losses from the increased instance of extreme
weather events, such as flooding, wildfires, and hurricanes, further augmenting their
incentive to take immediate and substantial action. As a result, many cities have
implemented changes needed to reduce emissions. The work being done by these cities has
led to the development of the C40 Alliance. The C40 Alliance is a global network of
approximately 100 city mayors committed to cutting their emissions in half and actively
building “healthy, equitable, and resilient communities,”6 of which Austin is a member.

Understanding its role as a leader in the energy transition, the City of Austin has been
setting and refining ambitious net-zero goals since 2007.7 In the last ten years, the city
adopted a resolution and planned to be net-zero by 2050.8 Later in the process, the city
created a climate resilience plan that specifically addresses those who will be most
impacted by climate change: underserved communities.9 In 2020, the net-zero by 2050
plan and the climate resilience plan were merged into a newly revised plan that sought to
achieve net-zero by 2040 with equity at the forefront of the plan.10 The city plans to
increase the percentage of carbon-free energy generation load by up to 93 percent from
2020 levels while simultaneously centering underserved communities.11

11 (City of Austin 2020)
10(City of Austin 2020)
9 (City of Austin 2020)
8 (City of Austin 2020)
7 (City of Austin 2020)
6 (C40 Cities n.d.)
5 (Dasgupta, Lall, and Wheeler 2022)
4 (Jina n.d.)
3 (Bertrand 2021)
2 (Understanding Global Change, UC Berkeley n.d.)
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An important component of the path to net-zero carbon emissions is the proliferation of
distributed energy resources (DERs). Distributed energy resources describe a range of
technologies associated with renewable energy production and storage that can be
purchased directly by consumers, such as electric vehicles, solar panels, and home
batteries.12 The traditional grid is characterized by a one-way flow of energy (from the
power plant to the end-user), while DERs are characterized by a two-way flow, where
end-users can generate or manage their own electricity.13 For the City of Austin’s ambitious
carbon reduction strategy, the widespread adoption of these technologies will be vital.
However, the implementation of DERs across the City has been that of a typical energy
transition: the wealthier are earlier adopters and therefore reap the benefits of these
technologies while lower-income communities are left behind.14 Typically, these
communities are most affected by the effects of climate change, most likely to experience
high energy burdens, least able to afford these technologies, and least able to implement
them due to property ownership status.15 Varying DER adoption rates across demographics
both exacerbate energy equity problems and slow down decarbonization processes.

For the last 20 years, Austin Energy, the City of Austin’s energy provider, has been a leading
municipally-owned utility in the support and implementation of renewable energy
technologies. Austin Energy is the 3rd largest municipally-owned utility, servicing over half
of a million customers.16 Currently, 50 percent of their total power generation comes from
renewable sources.17 Their work started with purchasing wind energy from West Texas
wind farms and supporting homeowners as they installed solar technologies on their
homes. Over the years, they expanded into investing in large solar arrays known as
community solar, developing electric vehicle charging infrastructure throughout the city,
and providing support for home batteries. Recognizing the importance of equalizing DER
adoption rates for both decarbonization goals and fostering energy equity, Austin Energy
then partnered with The LBJ School of Public Affairs at The University of Texas at Austin to
research and provide strategic recommendations to address the City’s goals and best
achieve equitable implementation of distributed energy resources

The following report provides recommendations to Austin Energy on how to achieve
equitable implementation of distributed energy resources, including recommendations to:

17 (Hoffman and Freburg 2022)
16 (Hoffman and Freburg 2022)
15 (Moss 2022)
14 (Forrester and Barbose 2022)
13 (Hoffman and Freburg 2022)
12 (ACEEE n.d.)
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● Internally replicate their emphasis on safety to include equity
● Strengthen their community engagement through collaboration with

community-based organizations
● Focus their community solar programs on low- and moderate-income and

renter populations
● Amend the city’s land use code to require solar or create a solar fund
● Explore partnerships to establish a Green Bank

These recommendations are the result of an extensive review of existing literature,
interviews with energy justice and DER experts and community leaders, a review of utilities
across the nation, and collaboration with teammates within Austin Energy. The
recommendations provide a framework for how Austin can center equity in new and
existing plans to expand the adoption of DERs throughout the city.
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Our Approach

The LBJ School research team (LBJ team) was guided by three research questions to create
the recommendations for Austin Energy: (1) What are the various barriers to distributed
energy resources (DER) adoption among different tenancy statuses and income levels? (2)
What are the best practices for how to center equity in DER expansion efforts? And (3) How
can matching DER technologies to different demographics overcome barriers to adoption?
Several qualitative methods were used, including a literature review, semi-structured
interviews, roundtable discussions, and workshop sessions, to collect the information
needed to answer these questions. From these, the LBJ team developed the final
recommendations for how to center equity in DER expansion plans.

Step 1: Literature Review

The first step to understanding the barriers to DER adoption that low- and
moderate-income homeowners and renters may face (Research Question 1) and the best
practices for overcoming those barriers (Research Question 2) was to conduct a literature
review. With the use of DER technology being a relatively new phenomenon, the breadth of
relevant published literature was limited in scope. Most current work either focuses on the
challenges and benefits surrounding DER proliferation or on energy justice and energy
equity, but only a small amount of research has explored the intersectionality between
equity and DER adoption. Findings from the literature review can be found starting on page
12.

Step 2: Expert Interviews

Because of the current literature gap left by a lack of exploration of the intersectionality
between equity and DER adoption, the primary information source to address Research
Questions 1 and 2 was hour-long semi-structured interviews with twelve experts and major
stakeholders in the equitable DER adoption space. Interviews fell mainly into three
categories of conversation focus. First, the LBJ team had conversations with researchers
and academics to understand what the landscape of barriers looked like for individuals of
different tenancy statuses and income levels and what possible solutions may be most
appropriate for overcoming barriers to DER adoption. Second, conversations with
stakeholders working to expand DER access to more individuals offered details of best
practice programs and how they could operate to reduce barriers to DER adoption. Third
was conversations with individuals who work directly with low- and moderate-income
homeowners and renters in greater Texas and in Austin to understand which barriers to
DER adoption are the most prevalent in the Austin Energy service area.
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In addition to the 12 semi-structured interviews, the LBJ research team also engaged in one
interview that doubled as a tour of an Austin area community solar farm and one
roundtable discussion with Austin Energy’s DER technology subject matter experts. Both of
these additional activities provided the LBJ team with a technical understanding of the
various DER technologies (community solar, solar, energy efficiency, EVs, and battery
storage). Findings from expert semi-structured interviews can be found starting on page
28.

Step 3: Review of Peer Utility Companies

To further inform the best practices research aimed at answering Research Question 2, the
LBJ team reviewed six utilities from across the country: specifically, those that have an
equity framework related to DER expansion as found through the literature review or as
recommended from the semi-structured interviews. The purpose of reviewing the
programs and actions of utility companies was to help start the analysis of what types of
actions and programs would be most feasible and actionable within the Austin context.

Step 4: Workshop policy session with Austin Energy

After synthesizing the information collected in the above three steps, the LBJ team hosted
a half-day workshop with approximately 12 relevant stakeholders within Austin Energy,
with the goal of addressing Research Question 3. After understanding the barriers to DER
adoption and learning of best practices that could potentially overcome those barriers, the
LBJ team guided conversation and activities to understand which strategies for centering
equity in DER expansion plans would be the most feasible within the Austin context. This
workgroup, informed by the information collected in steps 1-3, contributed heavily to the
recommendations found starting on page 49 of this report.

11



Literature Review

The rapid global transition to increase the use of renewable energy sources started to take
off at the beginning of the 21st century.18 Prior to the 21st century, the world relied on coal
to generate electricity. However, recent trends show that the world is shifting away from
coal-generated electricity toward renewable sources of energy generation.19 Estimates
suggest that demand for coal-generated electricity peaked in 2003 among OECD countries
and has been steadily declining since 2008, with demand dropping by more than 40
percent.20 The declining demand for coal-generated electricity, although due in part to the
increased supply of natural gas and gas-generated electricity, has also occurred due to an
increase in electricity generated through renewable fuel sources. Despite this growth,
today, energy generated through renewable fuel sources accounts for less than 20 percent
of the United States’ total energy output, far behind traditional sources of energy
generation.21

Given the accelerated threat of climate change, the United States is in the midst of a
transformative shift in how energy is produced, distributed, and consumed. As broad
decarbonization efforts are underway, the proportion of energy produced from renewable
energy sources is expected to continue growing through 2050, with renewable sources
projected to surpass natural gas sources for electricity production in the U.S. as early as
2030.22 This rapid shift to renewable energy is encouraging communities across the
country to reimagine their energy grid systems. The City of Austin’s energy provider,
Austin Energy, seeks to be a leader in the clean energy transition process by focusing on
the equitable deployment of distributed energy resources (DERs) citywide. Distributed
energy resources describe a range of technologies associated with renewable energy
production and storage that can be purchased directly by consumers, such as electric
vehicles, solar panels, and home batteries. To help them address the equitable deployment
of DERs, two research questions guided this literature review.

1. What are the barriers to DER adoption among different tenancy statuses and
income levels?

2. What are the best practices for how to center equity in DER expansion
efforts?

Given the novelty of this area, a broad body of research pertaining to DERs has yet to be
developed, with the intersection of DERs and equity yet to be substantially explored. As the

22 (Dubin 2021)
21 (Energy Information Administration 2022)
20 (Bond, Butler-Sloss 2022)
19 (Energy Information Administration, 2022)
18 (U.S. Energy Information Administration 2021)
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global energy transition continues, the body of related research is expected to grow
alongside it. This literature review captures the current, novel landscape of information
pertaining to both DERs and equity by centering around six research areas.

● Defining Distributed Energy Resources (DER)
● Defining Energy Equity and Energy Justice
● DERs Can Achieve Energy Equity and Resiliency
● The Unequal Distribution of DERs
● The Current State of DER Implementation Across the U.S.
● DER and Energy Equity Efforts in Austin, Texas

Defining Distributed Energy Resources (DER)

The traditional energy grid, based on fossil fuels, is characterized by a one-way energy
flow from a generation plant to the consumer. DERs are characterized by a two-way flow
of energy. They are a system of technologies ranging from electric vehicles, solar panels,
wind turbines, and smart thermostats that generate, store, and manage the distribution of
energy to consumers.23 Unlike the traditional grid system, energy generation using DERs
can occur either at a power plant or at the consumers’ property or place of residence.
When energy generation happens at the consumer’s property, excess energy is fed back
onto the traditional grid. This characteristic is what makes these technologies
“distributed.” As the U.S. continues to shift away from fossil fuels, DER technologies will
become ever-present in the lives of millions of Americans. In 1985, wind and solar
respectively made up less than 0.01% of the energy production portfolio in the U.S.24 As of
2022, solar energy made up 3.96%, and wind energy made up 9.11% of the energy
portfolio.25 These gains have come at the expense of both coal and petroleum.26 DER
capacity has grown alongside the proportion of energy generated by renewable resources,
with installed DER capacity growing from 78 gigawatts between 2017 and 2021 to 175
gigawatts poised to be installed through 2026.27

The 21st century shift to a reduced carbon economy, however, raises important questions
about how these emerging energy systems will deal with questions of equitable access and
adoption of new technologies.

27 (Kellison 2020)
26 (Our World in Data 2022)
25 (Our World in Data 2022)
24 (Our World in Data 2022)
23 (Austin Energy 2022)
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Defining Energy Equity and Energy Justice

Although DER technology is becoming more mainstream, distributed energy generation
remains prohibitively expensive for most low-income Austinites. Additionally, among
renters, adoption of DERs remains significantly lower than among high-income
homeowners.28 The adoption gap between high and low-income customers poses a
challenge to the broader efforts to decarbonize the U.S. economy and the City of Austin’s
climate goals. The lack of an equity framework for DERs, both in terms of persistently high
barriers to entry and inequitable cost sharing between DER and non-DER customers, is a
formidable obstacle to expanding the use of distributed generation technology to low- and
moderate-income (LMI) renters and homeowners in Austin.29 The concept of energy equity
and, more broadly, energy justice are key components to this engagement and will
ultimately guide the suite of strategies and recommendations borne from this research.
Energy equity is derived from energy justice concepts, and these concepts have provided
much of the foundation for the research used within this literature review. Defining it will
provide a guiding framework for the rest of this literature review’s research.

Energy Justice

Energy justice has several interpretations and definitions but is broadly characterized as
“the goal of achieving equity in both the social and economic participation in the energy
system, while also remediating social, economic, and health burdens on those historically
harmed by the energy system.”30 A comprehensive overview of the existing energy justice
literature reveals deep roots in the tradition of philosophy and political thought. In their
work, Pellegrini-Masini et al. reveal energy justice’s shared roots with political thought and,
in the process, strengthen the concept of energy justice and improve “its suitability to
application in policy design and policy evaluation.”31 By conceptualizing energy justice as
rooted in the concept of equality, the authors argue that it “anchors energy justice to a
stable philosophical principle such as equality, considered to be at the foundation of any
theory of justice, and…makes it easier for policymakers to understand its relevance and its
potential for policy implementation.”32

The concepts presented in the energy justice literature lend themselves to policies that

32 (Pellegrini-Masini, Prini, and Maran 2020)
31 (Pellegrini-Masini, Prini, and Maran 2020)
30 (Baker, DeVar, and Prakash 2019)

29 Low- and moderate-income are terms defined by the U.S. Department of Housing and Urban
Development. Per their definitions, moderate-income is 80% of average median income (AMI) and
low-income refers to 50% of AMI. In Austin, Texas, the AMI is $79,542 thus moderate-income
households are at or below $63,634 per year and low-income households are at or below $39,771 per
year.

28 (Hall, Jewell, and Ryan n.d.)
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embed equity in their design and implementation. In their article, Elmallah, Reames, and
Spurlock explore the impacts of centering energy justice on such policy design.33 The
authors suggest that, in reviewing the breadth of energy justice literature, they are able to
identify “transformative policy proposals that critically engage with property ownership,
knowledge production, and rights and recognition in energy interventions.”34 It is these
four factors - ownership, knowledge, rights, and recognitions - that guide this engagement.
The definition of energy justice encompasses a far broader set of goals and outcomes and,
as such, extends beyond the scope of this engagement. However, it is worth noting the
presence of existing energy justice literature and its influence on local, state, and federal
climate goals, as well as its influence on the City of Austin’s climate goals. Though not a
central tenet of this project, the concept of energy justice will serve as the foundation for
energy equity.

Energy Equity

A framework for conceptualizing energy equity was developed by the American Council for
an Energy Efficient Economy (ACEEE), a nonprofit research center specializing in energy
efficiency and the clean energy transition, and was further refined by Texas Energy Poverty
Research Institute (TEPRI), a nonprofit dedicated to achieving an equitable energy
transition. Serving as the foundation for TEPRI’s energy equity framework, Drehobl’s white
paper for ACEEE illustrates the organization’s holistic approach to crafting an energy
equity framework along four primary dimensions: structural, procedural, distributional,
and transgenerational equity.35 The goal of distributional equity, which requires that the
benefits and burdens of clean energy programs and policies be distributed fairly across all
communities, is the most applicable equity lens for this project because of the emphasis on
the equitable adoption of DER technologies among LMI populations.36 Achieving the other
three forms of equity requires various methods: structural equity requires a recognition of
the “historical, cultural, and institutional dynamics that have led to clean energy
inequities;”37 procedural equity requires decision-makers to “create inclusive and
accessible processes for developing and implementing clean energy programs;”38 and
transgenerational equity requires consideration of the “the impact on future generations of
clean energy policies and programs.”39

The breadth of this equity framework reinforces the multifaceted nature of energy

39 (Drehobl 2021)
38 (Drehobl 2021)
37 (Drehobl 2021)
36 (Drehobl 2021)
35 (Drehobl 2021)
34 (Elmallah, Reames, and Spurlock 2022)
33 (Elmallah, Reames, and Spurlock 2022)
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inequities and, for the purposes of this engagement, offers a comprehensive understanding
of the challenges to achieving equity in the context of DER adoption for LMI communities
in Austin. Drehobl and ACEEE acknowledge the structural barriers to achieving equitable
energy systems but suggest that the forthcoming clean energy transition offers an
opportunity to embed equity into these systems before discrimination and inequality can
become entrenched.

TEPRI’s “Energy Equity Primer” refines the energy equity framework established by ACEEE,
offering a streamlined approach to energy equity in the context of DER accessibility in
Austin. TEPRI’s energy equity framework centers on four key outcomes necessary for
achieving equity. Energy equity can be achieved when energy is affordable, accessible,
sustainable, and resilient. In the context of this engagement, DER technology presents a
way to achieve these preconditions for energy equity. TEPRI’s energy equity primer,
although not created specifically as an equity framework for DER adoption, is a good
conceptual tool for how DERs can achieve energy equity.

Further research finds widespread benefits of using an energy equity framework such as
the one presented by TEPRI. Priya Patel’s research finds policies that embed energy equity
into their design and implementation, especially among LMI households, can reduce the
financial burden of energy substantially.40 This body of work suggests that policies
designed to alleviate energy burdens and make energy more affordable stand to benefit
greatly by employing an energy equity framework, leading to greater cost savings for LMI
customers. Further, in a report by Michael Carliner that focuses primarily on tenants,
similar evidence for the efficacy of energy equity frameworks and reduced energy burdens
is presented.41 His research outlines the unique challenges faced by renters pertaining to
energy affordability and consumption. The piece offers valuable context into the
challenges, constraints, and incentives faced by renters and landlords when it comes to
energy use. Given the scope of the current research, such insights into the unique energy
affordability challenges faced by low-income homeowners and renters are essential for
future policy recommendations. Energy burdens and energy affordability have proven to be
persistent among LMI communities in Texas, but DERs offer a realistic pathway towards
achieving energy savings among this population and, in the process, achieving a key tenet
of energy equity, making energy more affordable.42 The next section looks at how DERs can
be leveraged to achieve the four tenets of energy equity.

42 (Drehobl 2021)
41 (Carliner 2013)
40 (Patel 2022)
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DERs Can Achieve Energy Equity and Resiliency

Equitable energy systems are defined by affordability, accessibility, sustainability, and
reliability. An energy system is affordable if households do not have to pay more than six
percent of household income on energy costs; accessible if a household can immediately
receive its needed energy; sustainable if the energy system minimizes harm to people and
the planet; and resilient if energy losses are minimized during times of disruption.43

Existing literature illustrates that DER technologies present an optimistic path toward a
more equitable energy future.

Affordability

Electricity is an inelastic good, meaning that demand stays relatively constant in the face of
price fluctuations. If the price of electricity goes up, almost all homes will spend a higher
percentage of income on energy rather than foregoing the additional cost. A household’s
energy burden is defined as the percentage of household income spent on energy
expenses.44 Household energy burdens can vary dramatically depending on household
income and the cost of power in a specific geographic area. A household experiencing
energy poverty will spend ten percent or more of household income on energy expenses,
whereas a low-burdened household spends less than six percent of household income on
energy.45 An energy affordability gap is the difference between the percent of household
income a family is actually paying for energy and the target of spending six percent or
below of household income on energy.46 An equitable energy system aims to close these
energy affordability gaps and ensure that all households pay no more than six percent of
household income on energy.

Harmon, James, Wolfe, and Moss detail two approaches for reducing energy expenditures,
including shallow and deep retrofits in Harris County, Texas. Shallow retrofits typically
include minor energy efficiency upgrades that result in energy cost savings. For example, if
all of Harris County changed all lightbulbs to LEDs, LMI communities could collectively see
$84.7 million in savings.47 Deep retrofits are characterized by high-impact but expensive
investments in energy technology. For instance, Harris County has made efforts to
promote household weatherization, which includes improving the quality of windows and
interior insulation, as a way to improve household energy efficiency and significantly
reduce energy costs.48While the cost-saving potential of DERs is able to benefit all

48 (Harmon et al. 2021)
47 (Harmon et al. 2021)
46 (Hall, Jewell, and Ryan, n.d.)
45 (Texas Energy Poverty Research Institute 2022)
44 (Texas Energy Poverty Research Institute 2022)
43 (Texas Energy Poverty Research Institute 2022)
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households regardless of energy burden, concentrating efforts to bring DERs into homes
experiencing energy poverty could substantially improve the equitability of a power
system.

The Environmental Defense Fund (EDF), one of the largest climate advocacy nonprofits,
argues that strategically integrating DER technology into an existing energy system can
reduce energy affordability gaps.49 DERs can alleviate the energy cost burden in four ways.
First, updates to energy grid systems can lead to system efficiency, thereby reducing costs
for all consumers. Second, community solar models, which are large-scale solar gardens
that give access to individuals often through subscription models rather than ownership
models, offer a low-cost option for consumers that does not require homeownership or
upfront capital because community solar can provide clean energy. Third, energy efficiency
improvements in high-burdened homes can reduce costs. Last, widespread
implementation of new technologies breeds job opportunities that can potentially increase
an individual's household income, thereby reducing their energy burden.50

Accessibility

The more equitable a good is, the more it is accessible to a wide variety of populations. The
diversity of DER technology drives its accessibility. DER technology can be as simple as an
LED light bulb and as complex as retrofitting a roof to fit solar panels. In addition to cost
saving impacts of DERs in Harris County described by Harmon, Jones, Wolfe, and Moss, the
study also emphasizes how focusing on small energy efficiency improvements, such as
changing light bulbs to LEDs or installing a low-flow showerhead, are largely accessible
changes that can collectively have a substantial impact on energy costs incurred by LMI
households. In their study, Harmon et al. determined that if households in Harris County
realized the full technical potential of LED lightbulb adoption, total avoided annual costs
for LMI households would be around $84.7 million per year, representing a 16% reduction in
the total energy affordability gap within the county.51 The barrier to entry for shallow
retrofits is so low that many of these energy efficiency changes could be implemented by
most households immediately. Starting with the “low-hanging fruit” can serve as an
introduction for households to the potential benefits of implementing DER technologies.52

Despite larger barriers frequently blocking access to deep retrofit DER technologies, such
as rooftop solar and electric vehicles (EV), research suggests that carefully developed
equity programs may be used for accessibility of deep retrofit DER technologies. A white

52 (Harmon et al. 2021)
51 (Harmon et al. 2021)
50 (Harmon et al. 2021)
49 (Harmon et al. 2021)
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paper by Hassan Shaban and Lacy Stockton introduces a data-driven strategy that can be
applied to programs aimed at making DERs more accessible to populations that may face
significant barriers to adoption. The preferred model Shaban and Stocktain detail relies
heavily on establishing strong feedback loops that update program delivery and repeatedly
evaluate whether goals are being reached.53 Although their example focuses primarily on
low-income bill assistance programs, a municipality could apply the same framework in the
context of a community solar program designed for low-income households, with the goal
of increasing access to the benefits of solar in low-income and renter communities.
Although the efficacy of these strategies has been proven in the context of low-income bill
assistance programs, further research is needed to understand how effective these
strategies are at increasing the accessibility of high-impact DER technologies.

Sustainability

The impacts of a warming planet are not borne equally across society. Because of this,
energy technologies that are sustainable and do not exacerbate the impacts of climate
change can be seen as more equitable. The literature considers DERs to be a sustainable
source of power generation because DERs generate energy from renewable resources and
have the potential to reduce the overall demand for fossil fuels. Today, most power in the
U.S. is generated by natural gas or coal, both of which are fossil fuels.54 Carbon dioxide
emissions from burning fossil fuels for energy have been linked to both health hazards such
as respiratory illness and the warming of the Earth due to carbon dioxide’s heat-trapping
properties.55,56 The United Nations Intergovernmental Panel on Climate Change (IPCC)
warns that should temperatures increase by 2 degrees Celsius above what the average
global temperature was pre-Industrial Revolution, the impacts on water, agriculture,
health, and infrastructure could be catastrophic.57 Currently, The Earth is 1.1 degrees
Celsius warmer when compared to the time before the Industrial Revolution and on track
to rise to at least 1.5 degrees Celsius. Replacing coal or natural gas-powered energy
generation with renewable energy sources can reduce the amount of carbon in the
atmosphere.58 Energy-generating DERs have the capability to achieve sustainability since
they rely on renewable, inexhaustible resources that do not release excess carbon into the
atmosphere.59Moreover, fossil fuels are finite resources, making them far less sustainable
than generating power using renewable resources. In addition to the global benefits of
carbon-free energy generation, DERs also have the potential to reduce the overall demand

59 (Adrian et al, 2022)
58 (Adrian et al, 2022)
57 (Pörtner et al. 2022)
56 (NASA Global Climate Change: Vital Signs of the Planet, n.d.)
55 (Candanosa 2021)
54 (Energy Information Administration 2022)

53 (Shaban and Stockton 2020)
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for fossil fuels through energy-saving functions. Technologies, including weatherization
and smart thermostats, can reduce the amount of energy needed to be produced either
from fossil fuels or from renewable energy sources.60

The sustainability properties of DERs are recognized by Gundlach, Justin, and Burcin in
their report, which considers how the value of DERs ought to be measured. They
acknowledge the cost-saving benefits of DER technologies but argue that the value of DER
technologies should factor in elements beyond cost-saving. The true value of DER
technology can be measured using a stack of factors including wholesale energy, wholesale
capacity, transmission costs, system capacity, greenhouse gas emissions, ambient air
pollutants, and resilience.61 The sustainable energy generation solutions that characterize
DERs and their ability to reduce dependency on exhaustible and carbon-emitting fossil
fuels have been recognized to add to the value equation of DER technology substantially.

Reliability

Reliability contributes to equity because consistent access to power is essential for
meeting basic human needs in today’s society. Reliability refers to the ability of the grid to
avoid outages, particularly as it relates to aging infrastructure or small system faults.62 On a
broad scale, research shows that DER technology can increase the reliability of a power
system, both by generating additional energy and by reducing the overall energy load.
Depending on the type of DER technology, either of these two objectives can be met,
resulting in improved resilience across an energy system.63

Technical studies, such as the one from Gautam, Piya, and Karki, reflect the breadth of
research into the grid resilience benefits of DERs. Their study shows that DERs can
minimize the impact of extreme weather events through two pathways: first, by decreasing
the expected probability of system interruption by minimizing the propagation of further
grid damage, and second, by lowering the expected outage duration of the system by
restoring electricity generation to key areas and households.64 Other technical studies,
such as Poudel and Dubey’s, reflect models on how to ensure that DERs are best able to
respond in times of extreme weather events.65 Resiliency benefits from DERs can be even
greater with more widespread adoption, as they would be better able to meet electricity
load requirements, especially during times of crisis or exceptionally high demand. While

65 (Poudel and Dubey 2019)
64 (Gautam, Piya, and Karki 2021)
63 (Tierney 2016)
62 (Levite n.d.)
61 (Gundlach and Unel 2019)
60 (Harmon et al. 2021)
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the potential is immense, concentrated efforts are needed to ensure that the equity
benefits from DER technology are realized.

Winter storm Uri in 2021 highlighted the need for improved grid resiliency and reliability,
particularly regarding low-income and marginalized customers in Texas. Winter storm Uri
set records for consecutive days of sub-zero temperatures and left much of the state of
Texas covered in ice and snow.66 During the storm, demand for electricity increased, and
the lack of weatherization caused infrastructure to fail, resulting in power blackouts across
the state.67 In response, the Electric Reliability Council of Texas (ERCOT), an independent
system operator responsible for managing Texas’ electric load, induced rolling blackouts to
prevent the entire grid from shutting down.68 Ultimately, 210 Texans lost their lives due to
Winter Storm Uri and the prolonged power outages.69

In a study of Harris County, researchers used phone signal densities as a proxy for power
outages. In theory, areas with the largest drops in signal density would have been most
affected by power outages. Researchers found that the greatest intensity of outages was
correlated with low-income populations, Black populations, and Hispanic populations.70

DER technology has the ability to prevent the electricity issues that low-income
communities, in particular, are burdened with and to create a more reliable and resilient
grid.

Power grid resilience is an important element of energy reliability. Resilience refers to the
ability of the grid to respond quickly and appropriately to a power outage. Like Winter
Storm Uri, this is most essential during high-impact, low-probability events to prevent
injury or even death. These events are typically not accounted for in reliability estimates
but can have widespread consequences to the grid because of the magnitude of the impact
– events like these typically affect multiple areas of the grid instead of being isolated.

Despite potential benefits to energy equity, the distribution of DERs
remains unequal

DERs have historically been prohibitively expensive as they tend to be relatively new
technologies and have yet to achieve economies of scale. Because of the relatively low
market penetration of some DERs, incentive policies to encourage the purchase of DERs
are typically implemented in the hopes that manufacturers can begin producing these

70 (Lee, Maron, and Mostafavi 2022)
69 (Donald 2021)
68 (ERCOT, 2023)
67 (Donald 2021)
66 (Donald 2021)
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technologies more efficiently and bring prices down.71 While these policies have been
effective in bringing prices down, many LMI communities have been unable to participate
in substantial DER technology adoption, such as adopting electric vehicles (EV) or rooftop
solar systems.72 This is due to a variety of factors.

First, Brockway, Conde, and Callaway reviewed California’s existing grid limits as a
constraint on further implementation of DERs.73 They found that areas and communities
that are already disproportionately unable to afford DERs also lack the grid quality needed
to implement DERs if and when they become affordable enough to purchase. These grid
constraints further drive up the cost for LMI households as either expensive grid upgrades
or expensive complementary DERs, like solar panels and storage batteries, are needed.74

Second, in addition to this infrastructure limitation, houses can be another infrastructure
barrier, particularly in adopting rooftop solar. Simply being able to own a home is often the
first and most substantial barrier. Typically, access to DERs has been an issue for LMI
communities as these populations tend to lack ownership of their homes and therefore lack
the ability to implement many types of DER technologies, even if the desire exists. These
communities are subject to landlords who fall into split-incentive issues whereby tenants
and landlords benefit from different energy cost reductions, depending on which party is
responsible for paying utility bills.75 When LMI populations do own their homes, the
structural requirements for installing rooftop solar panels can also be a barrier. Solar
panels need to be placed on unobstructed south-facing roofs with a slope of 15-40 degrees,
and it is best installed with a new shingle roof.76 In addition, solar panels add weight to the
roof, so the underlying structural integrity must be sound enough to take on this additional
weight. In a blog post from the Department of Energy’s Solar Technologies Office, they
recommend adding rooftop solar panels at the time of roof replacement because the solar
panels typically last as long as the shingles that are most commonly installed.77 The same
article also points out that installing a roof can, on average, cost $10,000, further
contributing to the cost barrier many LMI households face.

Third, the adoption of large technologies such as solar panels requires large sums of money
upfront. The need for a new roof to provide solar in addition to investing in solar panels
presents one financial barrier among many for LMI households. Typically, the initial

77 (Jones-Albertus 2021)
76 (Solar Energy Technologies Office 2016)
75 (Heeter et al. 2021)
74 (Brockway, Conde, and Callaway 2021)
73 (Brockway, Conde, and Callaway 2021)
72 (Crago and Chernyakhoskiy 2017)
71 (Department of Energy 2021)
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policies help share the burden for early adopters of new energy technologies: as early
adopters partake in these policies, the price of these technologies decreases. These
policies then taper off over time as the prices come down. Yet these prices can still
exclude much of the population that is unfairly burdened by energy poverty.78 According to
research from Lawrence Berkeley National Laboratory, the current trends across the
country show that adopters of rooftop solar tended to have median incomes of around
$110,000 per year, far above the national average of $63,000 per year.79 This same trend is
repeated in Texas as well. Even states like California, which have long provided incentives
and benefits to increase adoption rates of solar, have found it difficult to implement solar in
LMI populations.80

Finally, aside from solar, where much of the research regarding barriers to adoption
currently focuses, electric vehicles provide some ability for LMI populations to participate
in the adoption of DERs. However, until recently, electric vehicles have been marketed as
luxury vehicles with high sticker prices and have struggled to compete with lower-cost
alternatives on the market. While there are many incentives to bring these initial prices
down, they still require upfront costs and refunds through rebates.81 However, more
manufacturers are entering the electric vehicle market, so more affordable vehicles will be
added, bringing their prices down and allowing more used electric vehicles to circulate.
Electric vehicles are able to be financed through traditional means and do not require
major modifications to homes in order to be implemented. Currently, vehicles tend to be a
large burden on low-income households because of the purchase price, maintenance, and
fuel costs.82 In the near future, these barriers will decline in their impact. However, as it
stands today, the bulk of electric vehicle ownership is still among luxury vehicle owners
and not in LMI populations.83

Much of the existing literature regarding the equitable distribution of DERs is related to
deep retrofit solutions that have a high barrier to entry, such as rooftop solar and EVs.
Little research has considered questions about equity as it relates to shallow retrofit DER
technologies with lower barriers to entry. Whether or not significant barriers exist that
prevent LMI communities and renters from adopting smaller-scale DER technologies and
to what extent barriers to adopting deep and shallow retrofit DER technologies mirror
each other, is an important area to be explored by future researchers.

83 (Bauer, Hsu, and Lutsey 2021)
82 (Bauer, Hsu, and Lutsey 2021)
81 (Borenstein and Davis 2016)
80 (Lukanov and Krieger 2019)
79 (Forrester et al. 2022)
78 (Forrester et al. 2022)
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The Current State of DER Implementation Across the U.S.

As cities and states across the nation set aggressive carbon reduction goals, novel
strategies and programs provide a foundation that this research draws on. States like
California, Hawaii, and New York have begun addressing the issue of equity as they add
DERs to their respective grids. While much of this literature review has built the case for
why the widespread implementation of DER technologies across income levels and tenancy
statuses is important, this section and the next will look at what has already been done
both outside of and within Austin.

Throughout the literature, California emerges as a pioneer in terms of policies and
incentives to increase DER adoption. California’s government prioritizes policies that
explicitly address climate change and has aggressively pursued DER implementation policy
since 2016 through studies and directives to the California Public Utilities Commission
(CPUC). The first action plan was initiated in 2016 and was designed as a framework for
DER implementation across multiple agencies. While the CPUC leads this effort, there are
many agencies involved in the Action Plan. The second phase, which they are currently in,
was designed to build off the initial plan and account for the changing landscape of
renewable energy use in the state.84 This report details California’s plans for the next four
years to manage the expected increases in DER technology adoptions. They are focused on
four aspects of DER adoption in California: load flexibility and rates, grid infrastructure,
market integration, and DER customer programs.

In addition to the state-wide plan, there are also specific recommendations for the state
from places like Lawrence Berkeley National Laboratory and researchers at the Scripps
Institution of Oceanography at the University of California, San Diego. These
recommendations include continuing to provide incentives for LMI populations despite the
phase-outs in most solar adoption policies,85 promoting the non-energy benefits of solar,86

and improving the infrastructure needed to bring more solar online.87 California has long
led the way in adopting DERs but still, they have much work to do in terms of equity: LMI
populations are still far behind the rest of the state in solar adoption.88

Across the ocean, Hawaiian Electric Company’s Customer Energy Resources has a plan to
achieve 100% renewable energy by 2045.89 This report is similar to the City of Austin’s, yet
its key difference is that it is for all islands that comprise the state. In addition to this, the

89 (Hawaiian Electric Company 2021)
88 (Lukanov and Krieger 2019)
87 (Light, McIntosh, and Stephenson 2022)
86 (Light, McIntosh, and Stephenson 2022)
85 (O’Shaughnessy 2022)
84 (California Public Utilities Commission 2022)
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report details how Hawai’i has centered its customers on the need for deploying DERs.
Their report is not dissimilar to what this engagement hopes to achieve, despite the
differences in grid structure and state-level support. Hawai’i has been a leader in the space
of renewable energy. They were the first to set 100% renewable energy goals90 and have
closed their last coal energy plant.91 When looking specifically at American cities, Honolulu
ranked first in solar per person and fourth in solar capacity installed. 92

While both Hawai’i and California are developing strategies centered around their residents
and customers, New York developed an economic perspective for calculating the benefits
of DERs.93 The initial calculations that New York had previously used were the standard
cost-effectiveness of DERs. Yet DERs provide benefits outside of cost savings and typically,
this narrow view unintentionally excludes the people who could benefit most from these
technologies. Instead, this report provides a technical framework for how to calculate the
ancillary costs that DERs bring about. In essence, it provides a method to analyze those
non-energy benefits that DERs provide94 as noted in the Light, McIntosh, and Stephenson
article.95

DER implementation is not new across the country or even in Austin. The states that have
been detailed above provide frameworks to review that have been in place for several years.
From here, the engagement is able to analyze Austin Energy’s approach and provide
subsequent recommendations that align with current policy practices and that can be built
on.

DER and Energy Equity Efforts in Austin, Texas

Energy trends in Texas and in Austin specifically, are creating an environment where
widespread DER implementation can thrive. A report from The U.S. Energy Information
Administration (EIA) states that one-fourth of Texas's energy generation comes from
renewable energy and that Texas leads the nation in wind generation and is second in solar
generation.96 This fosters an environment that is amenable to the market penetration of
DER technologies, notably rooftop solar in the context of Texas. The presentation
“Residential Solar-Adopter Income and Demographic Trends: 2022,” details Texas’s
performance as a solar adopter. Although market coverage remains just under 50 percent,
Texas has the second lowest difference between state area median income (AMI) and the

96 (U.S. Energy Information Administration, n.d.)
95 (Light, McIntosh, and Stephenson 2022)
94 (Woolf et al. 2014)
93 (Woolf et al. 2014)
92 (Pforzheimer and Neumann 2022)
91 (Osborne 2022)
90 (U.S. Energy Information Administration, n.d.)
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median income of solar adopters. Texas also has one of the highest shares of adoption
among LMI households compared to other states.97

These trends push Austin to the forefront of DER implementation. Austin Energy, one of
the largest municipally-owned public utilities in the U.S., sees the potential for DER
technology to enhance the electric grid’s resilience, generate cost savings for customers,
and accelerate the transition to a clean energy future. Austin has developed a Climate
Equity Plan, which has the goal of reaching “net-zero community-wide greenhouse gas
emissions by 2040.”98 For the electricity sector, this means building 375 MW of community
solar, and 200 MW of rooftop solar as well as improving energy efficiency in buildings,
notably from distributed generation. The city is already a leader in electric vehicle and solar
adoption. Travis County leads the state with 18,000 electric vehicles,99 and as of 2021,
Austin is 13th in the nation in terms of total solar capacity with 92.3 MW.100

Given its stated goals and the larger statewide trends, Austin is positioned to remain a
leader in DER implementation. With this in mind, it is essential for the City and Austin
Energy to become leaders in ensuring that DER technology is distributed equitably.
Currently, Austin Energy has several programs dedicated to DER implementation,
specifically with solar energy and energy efficiency devices. Austin Energy has received
federal funding from the SHINES program, which has allowed them to make improvements
to the local grid through the implementation of batteries. Through this, the utility has been
able to bolster its existing stock of community solar arrays such as La Loma, the Palmer
Event Center, and the Austin Bergstrom International Airport, which cumulatively provides
almost 5 MW of energy.101 For customers seeking rooftop solar, Austin Energy has a rebate
program that gives $2,500 for installation. Austin Energy also offers energy efficiency
programs that make free weatherization improvements to people’s homes for no cost if
they are an LMI customer, and will pay customers to register their smart thermostat for
demand response, a strategy that can reduce the overall amount of energy a household
uses and therefore pays for.102 Outside of the DER space, Austin Energy has shown a
commitment to fostering energy equity. Austin Energy’s Customer Assistance Program
(CAP) helps to lower energy bills for households experiencing financial hardship or serious
medical conditions.103

103 (Austin Energy 2022)
102 (Austin Energy, n.d.)
101 (Austin Energy, n.d.)
100 (Pforzheimer and Neumann 2022)
99 (Sechler 2022)
98 (City of Austin, n.d.)
97 (Forrester et al. 2022)

26



The same considerations for equity need to be considered in incentive programs that seek
to enable customers, especially LMI households, to access DER technology. Austin has a
large LMI population and currently, 55 percent of the population consists of renters. Among
renters, almost 65 percent are in the low to moderate income range, with a median income
that is 80 percent of the Area Median Income.104 Additionally, much of the housing stock -
nearly 85 percent - was built before 2010, meaning that improvements to the roof or home
may be necessary before DER technology can be implemented.105 Because of this, Austin
Energy sees the importance of combining its commitment to energy equity and its
commitment to decarbonization

DERs and Energy Equity - Filling In the Research Gap

While the City of Austin and Austin Energy have started taking steps to move toward the
widespread adoption of DER technologies, and have implemented programs to assist
households carrying a significant energy burden, they have not established a formal plan or
framework to center equity specifically in DER expansion efforts. While bits and pieces of
an equity framework exist across the country, the absence of an equity framework
specifically for DER expansion efforts is likely due to the fact that this type of plan is not
commonplace throughout the U.S. Much of today’s existing research focuses on either
DERs and their impacts, or on energy equity and energy justice, leaving a largely
unexplored information gap regarding the intersection of the impact of DERs and energy
equity. This engagement seeks to begin filling in that knowledge gap by weaving together
what is known about the impacts of DERs and what is known about energy equity. With
this, we can provide Austin Energy with an equity framework for DER expansions that has
the potential to substantially benefit traditionally marginalized communities, as well as the
broader Austin community.

105 (Point2Homes, n.d.)
104 (U.S. Census Bureau 2021)
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Discovery Findings

The discovery phase of the process addressed the first two research questions: (1) What are
the various barriers to DER adoption among different tenancy statuses and income levels?
And (2) What are the best practices for how to center equity in DER expansion efforts? The
research found six barriers as the most pertinent to inhibiting DER adoption and five best
practices that were the most effective at addressing them. The following sections discuss
these specific findings from the research process.

Barriers to Equitable DER Adoption

This section explores the barriers to adopting DER technology faced by low- and
moderate-income (LMI) populations and renters in Austin. Although DER technology has
become more accessible within the last decade, impediments to widespread adoption
remain and are mostly concentrated among these population groups. Throughout the
discovery process, six barriers emerged as particularly difficult to overcome for these
populations: physical limitations, high costs, inadequate financial structures, split
incentives, knowledge gaps, and trust. Importantly, this list does not represent the entirety
of possible barriers to DER adoption facing LMI and renter populations but does represent
the most salient examples that emerged from the discovery process. These barriers fit
within three categories: structural barriers (physical), financial barriers (high costs,
inadequate financial, and split incentives), and social barriers (knowledge and language
gaps and distrust). This section includes the populations and DER technologies most
impacted by each barrier. The sections also summarize key takeaways from the 11
semi-structured interviews conducted with researchers, industry experts, and energy
justice advocates. A full list of interview participants can be found in the acknowledgments
section of this report on page 9.
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Table 1. DER adoption barriers are listed with the populations most impacted and DERs
most inhibited by these barriers.

Barrier Populations Most Impacted DER Most Impacted

Physical Barriers
● Low-Income Homeowners
● Renters

● Solar
● EVs

High Costs
● Low-Income Homeowners
● Low-Income Renters

● Solar
● EVs
● Storage

Inadequate Financial
Structures

● Low-Income Homeowners
● Low-Income Renters

● Energy Efficiency
● Solar

Split Incentives
● All Renters ● Energy Efficiency

● Solar

Knowledge and
Language Gaps

● Low-Income Homeowners
● Low-Income Renters
● Non-English Speakers

● All Technologies

Distrust
● Low-Income Homeowners
● Low-Income Renters

● All Technologies

Barrier 1: Physical Barriers

● Populations Most Impacted: Low-income homeowners, Renters
● DER Technologies Most Impacted: Solar, Electric Vehicles

With any discussion surrounding a new technology, it is important to acknowledge the
constraints of the technology itself. Many of the inherent constraints of DER technologies
are physical. Austin is an excellent location for solar panels due to the abundance of sun
and an abundance of single-family homes. However, many of the Austin area homes that
are owned by low-income and disadvantaged individuals lack the adequate rooftop
infrastructure required to host a solar array. Galen Barbose and Sydney Forrester,
researchers from Lawrence Berkeley National Laboratory, indicated that structural barriers
to DER adoption were primarily an issue of roof age. A structurally sound roof is needed to
support a solar array, meaning that older roofs would need to be replaced before a solar
panel could be installed. Yet even if this issue is addressed, technological efficiency and
energy output are maximized when the panels face south, are set at the proper angle, and
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are unobstructed. For some, roof direction and tree cover make it impossible to adopt
rooftop solar.

Physical barriers also impact the deployment of electric vehicles (EV) and EV charging
stations. Offering EV charging stations can encourage EV uptake as these are a faster and
more convenient way to charge the vehicle. Although all EVs can be charged through a
standard 120-volt outlet found in most homes, doing so requires significantly more time
–around eight hours – than EV charging stations.106 This creates a compounding issue for
low-income communities. Typically, EV charging stations are prioritized in high-income
communities where there tends to be a higher concentration of EVs.107 Low-income
communities typically cannot afford the high upfront costs of EVs, so there tend to be
fewer charging stations within the community. This starts a vicious cycle for low-income
communities. If and when they can afford the high upfront costs (or these costs come
down), they need the ability to charge their EVs. Yet their homes may lack the
infrastructure for a charger, and charging stations may have not been installed within their
neighborhood, preventing owning an EV from being a viable option.

For all DER technologies, physical barriers tend to be more prevalent in low-income
communities. These households not only tend to live in older homes but also lack the
monetary and political resources necessary to address these technical barriers.

Barrier 2: High Costs

● Populations Most Impacted: Low-income homeowners, Low-income renters
● DER Technologies Most Impacted: Solar, Electric Vehicles, Storage

High upfront costs are one of the most persistent DER adoption barriers. Although the cost
of DERs, including EVs and solar installations, is expected to decrease rapidly in the next
few years, their prices remain prohibitively expensive for low-income households. The
ownership of DER technologies like solar is over-represented by wealthy homeowners.
Barbose and Forrester emphasized this issue of over-representation among affluent
homeowners and suggested that high upfront capital costs among DER technologies like
solar, were a major impediment to widespread adoption across the country. Although these
technologies offer month-to-month savings, the high upfront costs prevent low-income
customers from experiencing these benefits. Moreover, lower electricity prices in Austin
relative to the rest of Texas greatly increase the return on investment time, particularly for
solar panels.108 The average cost for installing a full array of solar panels on a roof ranges

108 (Austin Energy 2023)
107(Fitzpatrick, Muller, and Davis 2023)
106(US Department of Transportation 2022)
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from $19,000-$25,000, the average cost of a new EV was over $60,000, and household
energy storage devices cost over $30,000.109 110 111 Although the cost of solar panels has
decreased over the last two decades, many LMI populations still lack adequate resources to
absorb these high upfront costs.112 For LMI individuals and families in Austin making less
than $60,000 and $80,000 a year (80% area median income), respectively, these upfront
costs make DER technology a prohibitively expensive investment.113 The issue of high costs
and physical barriers are not mutually exclusive. Oftentimes, they reinforce one another,
exacerbating existing DER adoption barriers for LMI communities. For instance, installation
costs can be even higher when a house’s rooftop requires structural updates to host a solar
array.

These high upfront costs reinforce the view that DER technologies are a luxury good,
reserved for wealthy homeowners. Austin’s Climate Ambassadors discussed the need to
reverse this perception of DER technologies to achieve widespread adoption. Many of the
DER technologies in the market can generate cost savings in the long run, bringing down
overall energy burdens for LMI homeowners. However, for many LMI homeowners living
paycheck to paycheck, weighing future savings with high costs in the short run, the value
proposition of DERs is not compelling enough. Although the prevalence of DERs has led to
the emergence of an entire industry devoted to helping LMI populations finance these
technologies, these financial instruments fall short of addressing the unique needs and
barriers faced by LMI populations and renters. The next section will explore the barrier of
inadequate financial instruments and structures in greater detail.

Barrier 3: Inadequate Financial Structures

● Populations Most Impacted: Low-income homeowners, Low-income renters
● DER Technologies Most Impacted: Energy Efficiency, Solar

New distributed energy resources often have high upfront costs that come down over time
as adoption increases and production comes to scale.114 In their early development phases,
new DER technologies are expensive to implement as their manufacturing costs are high
and demand is quite low. As the demand increases over time, manufacturing costs
decrease as firms become more efficient at producing these DER technologies. However,
this can be a slow process as the high prices can deter widespread adoption, which is
required to reduce the price.

114 ​​(Feldman et al. 2021)
113 (City of Austin 2022)
112 (Forrester et al. 2022)
111 (NREL 2021)
110 (Ewing 2023)
109 (Center for Sustainable Energy 2023)
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Utility companies and government entities have sought to increase the pace of this by
providing subsidies to early adopters. These subsidy funds typically come from current
utility customers or taxpayers and reduce the high costs of new DER technologies to a level
that higher-income households can afford.115

Fundamentally, DER technologies offer long-term savings after a one-time investment, but
this investment is a sacrifice that many low-income families cannot make as they are
frequently focused primarily on month-to-month necessities.116 Looking outside of the
utility provider for assistance on DER technology upgrades is often an inequitable process
as well. Traditional financial institutions typically do not offer loans for solar–instead, they
provide unsecured personal loans which have higher interest rates and require good credit
histories.117 Because of the lack of solar-specific loans available, the solar industry has
created its own financing options. While this has benefitted many homeowners, it has also
created a parallel economy in which scams and predatory financing have taken advantage
of these new, less-regulated financing options.118 LMI populations are particularly sensitive
to these scams and may be unwilling to attempt to use further DERs even if traditional
financing is available.

These inadequate financial structures most impact homeowners. Renters, on the other
hand, are impacted by the split incentive between landlord and tenants, as outlined in the
next section.

Barrier 4: Split Incentives

● Populations Most Impacted: Renters
● DER Technologies Most Impacted: Energy Efficiency, Solar

Renters often face unique issues with adopting DER technologies regarding who can
maximize their cost savings or possibly even profit. The motivation and incentive for using
DERs differ between landlords and tenants. If a landlord installed solar panels, they would
pay the upfront costs while the tenants would benefit from a reduced energy bill.
Conversely, if a tenant paid for efficiency upgrades, ultimately the landlord benefits by
being able to rent or sell the apartment for a higher price because of the premium
upgrades. The two scenarios below detail what the split incentive barrier might look like.

118 (Burns 2021)
117 (Millerbernd 2023)
116 (Dinan 2009)
115 (Clements and Parry 2018)

32



Scenario 1 - Landlord pays the electricity bill:

In this scenario, the landlord pays the electricity bill for the entire complex and
incorporates the extra costs into the tenant’s rent. Assuming they had the necessary
capital to meet the upfront costs, the landlord would be incentivized to install solar
panels to reduce their overall cost of electricity. However, since rent is a more static cost
than electricity bills, renters would not be incentivized to reduce their electricity usage.
In turn, the landlord would be incentivized to raise rent further to cover the capital cost
or to account for the increased demand of having a “luxury” good on the property.

Scenario 2 - Tenant pays the electricity bill:

In this scenario, tenants would be incentivized to reduce their energy usage; however,
they would be less incentivized to invest in DER technology to do so. If tenants paid the
upfront costs for smart thermostats or energy efficiency improvements, they would only
experience the benefits for a short amount of time, likely not long enough to cover the
upfront costs. Landlords would also lack the incentive to install DER technology. While
the long-term benefits are more applicable, they would not be incentivized by the need
for short-term cost savings as they are not paying the utility bill.

The split incentive barrier results in neither party taking action because neither is able to
realize the full benefits of their investment in the technology. When renters are responsible
for paying electricity bills, they are incentivized to conserve energy. When landlords are
responsible for energy costs, technology upgrades, and energy efficiency improvements
are incentivized. Neither scenario maximizes cost savings, however, because neither
achieves both behavioral change and technology upgrades. In conjunction with each other,
energy conservation and DER technology can maximize the cost savings associated with
DER adoption.119 Yet with the split incentive barrier, there is no motivation for either party
to adopt the missing part for maximum cost savings. Further, this split incentive barrier is
amplified for solar technology, a DER that requires a significantly higher upfront
investment and energy efficiency investments. Barbose and Forrester’s research revealed
that only 3% of registered solar panels in the U.S. are on multi-family units. While the
previously described barriers pertain largely to specific issues surrounding money and
physical constraints, the upcoming two barriers are less tangible and technical, impacting
access to all DER technologies.

119 (ACEEE n.d.)
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Barrier 5: Knowledge and Language Gaps

● Populations Most Impacted: Low-income homeowners, Low-income renters,
Non-English speakers

● DER Technologies Most Impacted: All

The widespread availability of DER technology is a relatively new phenomenon, and with
novelty comes a learning curve for new participants. DER technologies can carry different
price points, physical requirements, and levels of commitment, making it challenging and
time-consuming for consumers to figure out the most appropriate technology for their
needs. This challenge is exacerbated by the fact that no centralized, trusted resource exists
detailing all information about the suite of DER technologies households may have access
to. Further, with a variety of sources looking to profit off of the sale of DER technologies,
finding information that is accurate and trustworthy can be difficult. Hanna Mitchell of
Solar United Neighbors explains that this is especially true in the residential rooftop solar
industry, where scams are prevalent, and there is a lack of expert consensus on the benefits
of investing in residential rooftop solar for low-income households. The information
market in its current form is difficult to navigate, especially for someone who is not already
familiar with the energy industry and the current energy transition.

A large contributor to the knowledge gap is the fact that the majority of available
information about DER adoption is only available in English. This issue also stems from the
general novelty of the technologies, as much of the information has yet to be translated and
dispersed in other languages. Mitchell, along with Galen Barbose and Sydney Forrester of
Lawrence Berkeley National Laboratory, explained that the lack of language diversity in
educational materials frequently precludes non-English speakers from the DER market,
which has resulted in lower levels of DER adoption among households where English is not
the prominent language spoken at home overall.120 Further complicating DER adoption
ability is the fact that inadequate or complicated sources of information frequently breed
distrust, a prominent barrier that is further explored below.

Barrier 6: Distrust

● Populations Most Impacted: Low-income homeowners, Low-income renters
● DER Technologies Most Impacted: Energy Efficiency, Solar, Electric Vehicles

Even if all of the above barriers are overcome, it will be difficult to design equitable
programs for DER technologies without addressing the distrust that low- and
moderate-income (LMI) customers may hold toward DER technologies and their utility

120 (Batalova and Fix 2010)
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provider more broadly. Jacquie Moss from the Texas Energy Poverty Research Institute
explained that DER programs will come up short if there is no community engagement
strategy that authentically builds trust in the community. Three major prongs fuel the
barrier of distrust against DERs in Austin. First, the knowledge gap directly underlies the
lack of trust. Hanna Mitchell of Solar United Neighbors articulated that most emerging
technologies are rife with scams, and in the case of DERs, this is especially true with
residential rooftop solar panels. Austin Energy receives several complaints per year of
instances of predatory loan practices. Having to sift through new information about an
unfamiliar technology, and also decipher what source is credible and safe and what source
is not, can cause potential consumers to lose trust in the industry as a whole. Second, the
perception that DER technologies are a “premium good” fuels distrust within these
communities. Particularly with EV charging stations, low-income and disadvantaged
communities view this as a luxury technology, built for the wealthy, instead of a public
good. Conversations with the City of Austin Community Climate Ambassadors revealed that
many DER technologies are associated with incoming gentrification and fuel fears of
imminent displacement.

Finally, generally, energy consumers tend to have negative perceptions of their utility
provider. Both experts and Climate Community Ambassadors explain that the inherent
distrust in utility providers often originates from the fact that typically, individuals only
interact with their provider to pay a bill or report a power outage, neither of which stoke
positive feelings. In Austin specifically, a history of inequitable governance121, a growing
prevalence of gentrification122, and recent widespread power outages have led to distrust in
local public institutions, including the utility.123 This distrust of utilities can make it
challenging for traditionally disadvantaged customers to change their behavior simply
because their utility provider encourages them to do so. Understanding the root of the
distrust that hinders the proliferation of DER technologies among LMI households and
renters is important to building community relationships that will result in behavior
change.

Despite evidence that adopting DER technologies would advance energy equity and benefit
all participating, the barriers to adopting DERs for LMI households and renters in the
Austin area are numerous and complex. In the next section, we will examine five potential
solutions that are best suited for overcoming the unique challenges traditionally
disadvantaged populations face to DER adoption.

123 (Aguilar 2023)
122 (Way et al. 2018)
121 (Burnette and Cruz 2017)
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Best Practices for Addressing Barriers to DER Adoption

Throughout the discovery process, a series of highly effective strategies emerged as
instructive for overcoming these six barriers to widespread DER adoption. Over the course
of 11 semi-structured interviews with industry experts and researchers, a roundtable with
subject-matter experts from Austin Energy, and a comprehensive literature review process,
a set of best practices emerged about how utility companies could overcome persistent
DER adoption barriers among LMI and renter populations. Ultimately, a set of five emerged
throughout the discovery process. Although there was not one single best practice that
addressed all six identified DER adoption barriers, the findings from subject matter experts
suggested a combination of policies and strategies to overcome all six barriers.

The sections also highlight several case studies, demonstrating the potential for these best
practices to address the previously identified barriers to DER adoption while also achieving
meaningful benefits for LMI communities, including cost savings and energy burden
reductions. The following five sections address community outreach, energy efficiency,
community solar, specialized financing, and changes to the building/land code. Each
section will acknowledge the barriers to DER adoption that are addressed, as well as the
components of energy equity that are fulfilled.
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Table 2. Best practices to address the barriers to DER adoption are listed along with the
specific barriers directly addressed. Areas of the energy equity framework that are
addressed are included as well.

Best Practice Barriers Addressed Equity Area Addressed

Community
Engagement

● Knowledge and Language Gaps
● Distrust

● Accessibility
● Sustainability

Energy Efficiency ● High Costs
● Split Incentives
● Knowledge and Language Gaps

● Affordability
● Accessibility

Community Solar ● Physical Barriers
● High Costs
● Inadequate Financial Structures
● Split Incentives

● Affordability
● Accessibility
● Sustainability
● Resiliency

Specialized
Financing

● High Costs
● Inadequate Financial Structures

● Affordability
● Accessibility

Building Code
Mandates

● Physical Barriers
● High Costs
● Split Incentives

● Affordability
● Accessibility
● Sustainability
● Resiliency

Best Practice 1: Community Engagement

● Barriers Addressed: Knowledge/Language Gaps, Distrust
● Equity Areas Addressed: Accessibility, Sustainability

Expanding the use of DERs requires individuals to either take action (often financial action)
or change their habits, and inspiring someone to break from the status quo requires a
foundation of trust. Trust between a provider and a consumer can be built through
consistent and intentional community engagement.

Creating relationships takes effort from both the utility and the consumer, but it is
important for the utility to meet the consumer where they are to start the conversation.
For example, Nina Fralin, a Community Climate Ambassador for the Office of Sustainability,
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pointed out that creating spaces to inform the community and waiting for community
members to participate isn’t enough. Information and education sessions should take care
of transportation, food, and other expenses to show the valuation of the customer’s time
and input. To make this type of community engagement effort successful partnerships are
key. Because people frequently carry neutral or negative perceptions of their utility
provider, working with community-based organizations can make community engagement
easier by using a trusted source as the facilitator or the messenger. Moreover, an “anchor”
community group will already be familiar with the needs and biases of a target community,
making it easier for a utility to meet these needs more efficiently. Jacquie Moss from the
Texas Energy Poverty Research Institute pointed out that this is fundamentally about
building trust, and that trust cannot be built with a singular interaction. Rather, sustained
and consistent community engagement efforts are the way to foster trust within a target
community thus resulting in a desired behavior change, such as increasing DER adoption
rates among low-adopting communities such as LMI households and renters. Dominion
Energy’s Neighborhood Sweep Program in North Carolina demonstrates how a utility
provider can utilize consistent community engagement efforts to generate positive
outcomes for the community, itself, and its customers.

No DER program can successfully address equity without a community engagement
element. Community engagement is the only practice that is shown to address knowledge,
language, and distrust barriers effectively. Effective community engagement involves
understanding and meeting the community's needs, building relationships with
community-based organizations, and building trust through consistent and intentional
outreach. When providing an essential service to individuals, commitment to customer
care is important, but services are less effective without an altruistic commitment to
understanding the diverse needs and challenges of the community being served. When
offering programs, the focus should be not only on signing up households but also on
creating a meaningful relationship with the customer to foster trust.

Case Study: Neighborhood Sweep Program, North Carolina

Community engagement can be effectively paired with energy programs as demonstrated
by the Neighborhood Sweep Program conducted by Duke and Dominion Energy in North
Carolina.124 In this program, the utilities partnered with trusted community-based
organizations, community action agencies, and community health centers, and walked
through LMI neighborhoods to conduct free energy efficiency retrofits such as
weatherstripping, LED light installation, and filter replacements. The program also
conducted energy assessments and participant education. Dominion’s Neighborhood

124 (EPA n.d.)
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Sweep Program was a resounding success, serving 2,000 customers in North Carolina and
reducing electricity usage by 925,000 kWh.125 This success would not have been possible
without partnerships with community-based organizations, as these were essential for
alleviating trust issues and increasing program participation. The next section will discuss
in greater detail the potential of energy efficiency, how it can address DER adoption
barriers, and help achieve equitable energy outcomes.

Best Practice 2: Energy Efficiency

● Barriers Addressed: High Costs, Split Incentives, Knowledge/Language Gaps
● Equity Areas Addressed: Affordability, Accessibility, Resiliency

Energy efficiency improvements emerged as a top solution due to ease of adoption and low
costs. Energy efficiency improvements include any technology or home improvement that
reduces a household’s energy usage.126 This can range from something as simple as
installing LED light bulbs or smart thermostats to a full window replacement or
weather-stripping of a home. Several of the technologies can be applied regardless of the
age or status of the home. It is often the ideal solution for older homes as these
technologies provide the necessary upgrades to reduce energy waste and energy costs. In
an interview with Karla Loeb from Arcadia, Loeb highlighted the advantage of energy
efficiency: when these improvements are made first, it makes all other technologies more
advantageous in terms of efficiency and cost. Additionally, energy efficiency subsidies are
common among municipal electric utilities, making them even more affordable for LMI
communities.

Energy efficiency improvements address two of our six barriers: high costs and split
incentives. LMI households already pay a greater proportion of their household income to
energy expenses than higher-income households. Many families are energy burdened, with
more than 6% of their income going to their utility bills.127 Energy efficiency improvements
are one of the best ways to address this issue, allowing customers to save money and live
more comfortably in their homes. Through this, the high-cost barrier is addressed, as
families now have access to a lower-cost DER technology, and now have savings that may
be used to invest in more DER technologies. To further reduce costs for LMI households,
subsidizing energy efficiency is a feasible and popular option. Since the cost of this
technology is typically already low, utilities are more willing to take on installation costs.
Through this, the split incentive barrier can be addressed as well, as renters would no

127 (TEPRI 2022)
126 (Hoffman and Freburg 2022)
125 (EPA n.d.)

39



longer be disincentivized by the costs, and landlords could be eager to accept technology
improvements on their property

Energy efficiency improvements are important on the utility side as well. With widespread
smart energy efficiency technologies, utilities can enable demand response, allowing the
utility to curb energy use during peak demand hours.128 This would not only reduce costs
for customers but also improve reliability for the utility.

Energy efficiency is frequently seen as a “low-hanging fruit” for further DER improvements.
Often, the simplicity and benefits of the technologies and the programs surrounding them
encourage households to understand and explore further benefits associated with other
DER technologies, such as solar panels. CPS Energy’s Save for Tomorrow Energy Plan in
San Antonio, Texas, demonstrates the potential benefits energy efficiency improvements
can achieve for both utility providers and, more importantly, for its customers.

Case Study: Save for Tomorrow Energy Plan, San Antonio

The Save for Tomorrow Energy Plan in San Antonio is an exemplary example of what an
energy efficiency program dedicated to reducing costs and building relationships within
the community can accomplish. Within this plan, 34 different programs were designed to
subsidize energy efficiency upgrades for low-income customers. Programs included
passing out LED light bulbs at community events, covering the cost of residential HVAC
installations and upgrades, and allocating $5,000 for each low-income household for
energy efficiency improvements. In preparation for this program, CPS Energy studied
subsidies being offered by other utility companies for each of these technologies and tried
to be as aggressive as possible with matching or exceeding those subsidies. For example,
CPS Energy offered an $85 incentive for Smart Thermostats and a $576/kW rebate for
lighting, both the highest among peers. However, cost savings was not the sole focus of the
program, CPS Energy made a concerted effort to get these technologies into the homes of
their customers. Because of this, over the 10-year span of the program, CPS Energy saved
1.4 TWh, had 1.4 million customer interactions, generated half a billion dollars in savings,
and created nearly 2,000 jobs. Energy efficiency improvements clearly provide a low-cost
approach to addressing DER adoption barriers and achieving energy equity. One best
practice, however, emerged as the most comprehensive for addressing DER adoption
barriers. Community solar and its potential benefits are discussed in the following section.

128 (Hoffman and Freburg 2022)
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Best Practice 3: Community Solar

● Barriers Addressed: Physical Barriers, High Costs, Inadequate Financing, Split
Incentives

● Equity Areas Addressed: Affordability, Accessibility, Sustainability, Resiliency

Conversations throughout the discovery process, especially those with Sydney Forrester,
Galen Barbose, Jacquie Moss, and Jason Pittman, revealed community solar as one of the
most effective ways to reduce the equity gaps associated with traditional forms of rooftop
solar, including high upfront costs, physical barriers, inadequate financial structures, and
split incentive issues. Community solar arrays take the benefits of individual solar panels –
including clean energy production, tax and bill credits, and reduced energy usage – and
aggregate them on a larger scale. Customers, instead of paying for and installing solar
panels on their roofs, can subscribe to a utility-ran or privately-ran community solar
program, to participate in a clean energy program and experience cost savings on their
energy bills. These savings from participation can be derived through bill credits,
reimbursements, or renewable energy credits provided by the sponsoring utility provider.
These larger-scale solar arrays are more cost-effective for utility companies than individual
rooftop solar generation systems because of their ability to achieve economies of scale. For
low-income households, community solar can achieve equitable outcomes by lowering
upfront costs, generating energy savings, and expanding access to the solar market. The
off-site nature of the technology means that groups typically excluded from the rooftop
solar market, such as renters and low-income populations, can receive the benefits of solar
energy generation through bill credits or monthly reimbursements. The persistence of high
costs, physical barriers, inadequate financial structures, and split incentives associated
with the rooftop solar market make community solar vital for ensuring an equitable DER
expansion plan and for guaranteeing LMI and renter participation in utility-scale DER
programs.

Community Solar addresses four barriers, including physical barriers, high upfront costs,
inadequate financial structures, and split incentives. First, because the solar panels for
community solar are not placed on individual homes, the age of the roof, the direction of
the home, and other physical barriers are not a prerequisite for program participation. In
practice, this allows households with inadequate roof characteristics to engage in the solar
energy market. Second, effective program design can overcome high costs and inadequate
financing barriers. Since the customer is not paying the entirety of upfront costs –
particularly costs associated with installation and rooftop retrofits – but instead pays any
monthly costs either as a subscription or loan payment, community solar presents a
cost-effective alternative to rooftop solar. Because it is also possible for the customer to
receive solar bill credits, monthly payments for low-income customers may see a decrease.
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Finally, because customers do not own these panels, and because panels are not hosted at a
customer’s residence, split incentive issues between tenants and landlords are avoided.
Community solar circumvents the need for landlord approval, places the utility company as
the entity responsible for the upkeep, helps the renter save money, and allows them to
participate in the market for solar and clean energy use.

Beyond the barriers addressed, community solar programs can potentially leverage and
deliver additional benefit streams to customers and utility providers. Community solar
arrays benefit grid reliability, as they can be placed in more strategic locations that better
match the grid’s demands and load requirements. Community solar, when paired with
energy storage, can also be used to improve resiliency. They provide an ideal model for
resilience hubs, which in the event of a power outage, can remain online and provide power
for the surrounding community.129 Although community solar itself offers a way to address
DER adoption barriers, program design, and implementation can drastically impact
outcomes for LMI populations and renters.

Community solar programs are not all created equal. Some can utilize a subscription model
where customers pay a premium to enroll in the program and receive clean energy
generation. Other community solar programs rely on an ownership approach where
program participants can enroll to own a portion of a larger offsite solar array. In this
second version of community solar, the aggregation benefits of community solar are
blended with the ownership benefits of traditional rooftop solar. In adopting this approach,
these types of community solar programs can avoid the concerns of rooftop solar –
primarily through avoiding high upfront costs, upkeep costs, and predatory lending
practices – and the concerns of subscription-based community solar models – primarily by
ensuring the full benefits associated with rooftop solar ownership, ensuring federal tax
incentives, and by challenging the perception that community solar is a “luxury good” that
is out of reach for many low-income communities. The importance of community solar
program design is highlighted by Big Sun Solar and its innovative approach to achieving
equitable community solar adoption in San Antonio.

Case Study: Big Sun Solar, San Antonio, Texas

Challenging the preexisting notions of community solar and the perceptions of DER
technology more broadly was one of the foundational principles that drove Jason Pittman
to found Big Sun Solar, a registered 501c(3) renewable energy nonprofit located in San
Antonio, Texas.130 In conversations with Pittman, he emphasized the potential of rooftop

130 (Big Sun Solar n.d.)
129 (Forrester and Barbose 2022)
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solar ownership to generate wealth, which could prove to be a “game-changer for
low-income families” looking to enter the solar market. His observations of the solar
industry at the time, however, determined that the traditional form of rooftop solar was
fundamentally at odds with broader equity goals. It was, in short, out of the question for
many low-income families and renters. At the time of Big Sun’s founding, the idea of
community solar as a means to lower cost and physical barriers for LMI populations was
already generally accepted. Although community solar could bring more underrepresented
communities into the solar market, Big Sun determined that community solar programs
that presented themselves as subscription-based models were at risk of dissuading the
very populations that stood to benefit most from these programs.

Ensuring price parity between community solar-generated energy rates and standard
utility energy rates was a central focus of Big Sun’s value proposition and business plan. To
achieve this parity, Big Sun shifted away from the subscription model, instead opting for an
ownership approach. Customers would not pay monthly subscription fees but instead
would pay a flat rate to own a portion of an offsite solar array. Ownership of the solar array
would generate cost savings through monthly reimbursements sent directly to customers.
Big Sun’s original community solar model was based on a series of several stakeholder
connections which include themselves, as well as an independent credit union to provide
financing for low-income customers, and CPS Energy, the local municipal utility in the
region. This credit union provided short-term, low-interest loans to qualifying low-income
customers. As of today, Big Sun’s ownership model has evolved, with Big Sun taking on
more program delivery responsibility. In addition to the upkeep and maintenance of their
community solar arrays and negotiating power purchase agreements (PPAs) between their
program participants and CPS Energy, Big Sun now provides short-term loans to assist
low-income program participants. Big Sun’s solar arrays are constructed over parking lots,
and parking fees generate the necessary revenue to assist with low-income financing. The
company’s novel approach to community solar garnered the attention of many in the
industry, but garnering the attention of LMI residents in San Antonio required a concerted
community engagement strategy. Although community solar represents a technical
approach to overcoming DER adoption barriers, overcoming financial-based barriers
requires solutions that address the inadequacy of existing financial mechanisms. The
following section will highlight some of these approaches.

Best Practice 4: Specialized Financing

● Barriers Addressed: High Costs, Inadequate Financial Structures
● Equity Areas Addressed: Affordability, Accessibility
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Although traditional financing options exist, they are not accessible for the customers who
need them the most, as typical financing methods, designed to reduce the burden of
upfront costs, often end up putting low-income customers further into debt. Specialized
financing aims to alleviate this concern by focusing on creating new ways to reduce the
upfront costs to DER technologies in a way that is accessible for all customers.

Galen Barbose and Sydney Forrester pointed out two main specialized financing options
that are used by municipalities. The first one is on-bill financing. In this method, minimal
upfront costs are paid by the customer. Instead, monthly payments are included on the
utility bill along with normal electricity charges and solar bill credits. This way, the
increased monthly payment can be matched with the cost savings from the bill credits. The
second option is a green bank. Green banks are typically established by government
entities and used to provide funds at lower interest rates than what a private company
could provide. Funds from green banks can be used in two ways. One is to provide gap
financing for private developers, reducing the cost and attracting more developers to the
area. The other method is to offer low- or zero-interest loans to low-income customers to
expand the installation of DER technologies.

Hanna Mitchell pointed out the downside of financing methods: delaying ownership and
hindering the wealth-building ability of DER technologies, particularly solar. However, in
Austin, this strategy is more feasible given the low costs of electricity that increase the
timeframe for return on investment, and is necessary for expanding access. Washington,
D.C.’s Solar for All program demonstrates both how novel financial methods can lead to
improved equity outcomes for LMI and renter populations, and how leveraging alternative
funding streams can help utility providers create more equitable DER programs.

Case Study: Solar for All, Washington D.C.

The Solar for All program in Washington D.C. showcases an exemplary use of green bank
financing.131 Although this example does not match up perfectly with Austin Energy’s
capabilities, it provides an analysis of the strength of specialized financing methods. Two
different policy environments make this program possible. First, D.C. has multiple
non-municipally owned utilities, unlike Austin Energy which is municipally owned and the
only electricity provider in the Austin area. Second, D.C. competitive energy suppliers must
pay part of their profits into the Renewable Energy Development Fund (REDF), and a
certain amount of their energy must come from solar, demarcated by Solar Renewable
Energy Credits.

131 (Washington, D.C. Department of Energy and Environment n.d.)

44



The Solar for All program is run through the DC Sustainable Electric Utility (DCSEU) and
was funded through two main streams. The first one was a bond issuance from the city, the
second was a $7 million transfer from the REDF. Customers can sign up for the program if
their income is 80 percent of the Area Median Income or below. Once signed up, the
customers receive the net metering132 benefits, and their bill is reduced. After 15 years, they
will own the solar panels. The DCSEU receives benefits from the Solar Renewable Energy
Credits that are produced and sold to competitive energy suppliers that need to meet their
quota. From 2019 to 2021, the DCSEU built enough solar panels to provide energy needs for
6,000 households, many of which received utility bill savings of up to 50 percent. Although
these types of specialized financing programs allow for improved DER accessibility at the
individual level, broader reforms are needed to embed equity at the city and state levels.
The next section discusses what these reforms could look like and how they would
contribute to equitable DER expansion efforts.

Best Practice 5: Building/Land Code Mandates

● Barriers Addressed: Physical Barriers, High Costs, Split Incentives
● Equity Areas Addressed: Affordability, Accessibility, Sustainability, Resiliency

The first four recommendations are incentives to bolster interest in and implementation of
distributed energy resources among individual consumers. The fifth recommendation is a
mandate to increase the implementation of solar within the city. This recommendation
was borne from an interview with Dr. Michael Webber in which he discussed how there is
no incentive for landlords to place solar panels on their tenants' roofs. To overcome this
barrier, he recommended mandates.

The Austin Land Code mandates that all new builds in Austin be “solar ready.” Solar ready
means that the homes must have the physical barriers like roof pitch and direction that
typically prevent homeowners from adding solar panels addressed within the building
design. Yet solar ready places the burden of purchasing solar panels onto the individual
homeowners and places the high cost and split incentive barriers on LMI households.
When a home is just “solar ready," families that have the ability to purchase a new home are
then left to add solar panels at their convenience. This leaves the burden of high upfront
costs on the homeowners and also requires that the homeowners pursue financial
structures that may ultimately be inadequate.

Instead, with the mandate, the costs associated with solar panels and being “solar ready”
are already included in the price of the home when it is purchased. With the price of the

132 According to NREL “is a metering and billing arrangement designed to compensate distributed
energy generation system owners for any generation that is exported to the utility grid” (NREL, n.d.)
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solar panels being included in the home purchase price, homeowners can pursue
traditional financing options like a mortgage. While higher-income communities may still
benefit by being able to afford the higher cost of the home, LMI populations reap benefits
as well. By including a mandate on all new builds, buildings that are developed as
affordable housing will already have solar included and provide affordable energy to LMI
homeowners and tenants too.

In addition to the high cost, a solar mandate overcomes the barrier of split incentives. By
requiring solar on all new buildings, including apartment complexes, renters can
participate in the use of DERs. Like the LMI populations that benefit from solar panels
being included in affordable housing, renters also benefit as any new home or apartment
complex already includes solar. Tenants are then able to benefit from the cost savings that
solar provides through net metering. Cities are already including these kinds of mandates
in their building code, demonstrating how the City of Austin could amend its building code
to increase the accessibility of DER technology.

Case Study: Building Code, Los Angeles, California

The City of Los Angeles’s mandate boosted the number of participants in solar and serves
as an example of what the City of Austin could do. Like Austin, Los Angeles had put in place
a solar-ready mandate. However, in 2017, they expanded their building code through an
ordinance. This ordinance required that all new single-family homes and low-rise
residential structures – buildings that are three stories or less - incorporate solar panels
into their design. It was then taken up not only by the Los Angeles Department of Water
and Power but the Planning Department too. The mandate had two exceptions: if the solar
panels would be obstructed by something in the built environment or if some other sort of
renewable energy generation took place on site.

Increasing the use of solar was already a priority for the City and the Department of Water
and Power. While the initial mandate required homes to be solar-ready, the Department of
Water and Power had also streamlined the process for issuing solar permits and rebates so
that solar could be installed more efficiently.

Key Takeaways from Discovery Process

The previous sections of this report identified six barriers standing in the way of
widespread DER adoption among LMI and renters populations and presented a set of best
practices for overcoming them. The overall results of the discovery process revealed
critical insights that can inform DER implementation strategies at Austin Energy while
achieving equitable outcomes for their LMI and renter customers.
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Table 3: A matrix summarizing the findings from the Barriers and Best Practices sections. A
cell highlighted in green indicates that the best practice addresses the particular barrier.

Barriers

Best
Practices Physical High

Costs
Inadequate
Financing

Split
Incentive

Knowledge
Gaps Distrust

Community
Engagement

Energy
Efficiency

Community
Solar

Specialized
Financing

Code
Reform

One of the most notable conclusions is the need to pair policies into a larger DER
implementation strategy. No single best practice addressed all six DER adoption barriers. It
is clear that there is no silver bullet technological solution for addressing these persistent
adoption barriers. Another key takeaway from the discovery process is that DER technology
alone cannot achieve equitable outcomes for LMI and renter populations. Even the most
advanced DER innovations cannot overcome barriers such as trust and knowledge gaps,
and in the case of rooftop solar, might leave several adoption barriers entirely unaddressed.
Program design can help further equity goals, but without adequate engagement with
community members to break down existing barriers and establish trust and community
buy-in, there is a chance that programs fail to reach the populations that stand to benefit
the most. Intentional program design that embeds equity can improve LMI and renter
population outcomes, achieve cost reductions, and overcome physical barriers, but
program design alone cannot break down persistent mistrust between communities and
utility providers. Any DER technology and utility program must include a clear, consistent,
and intentional community engagement component if it hopes to achieve broader program
participation among LMI and renter populations. Jacquie Moss, who served as community
outreach coordinator for Big Sun Solar, stated very clearly that even the most
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well-intentioned, well-thought-out community solar program would fall short of achieving
broader equity goals if the company lacked a clearly defined community engagement
strategy. Trust barriers and knowledge gaps could derail even the most sophisticated DER
technology.

Given the disaggregated nature of DER technologies, it is fitting that achieving widespread,
equitable adoption requires a disaggregated approach as well. Technological innovations
have allowed for the growth of DERs in Austin and across the country over the last two
decades, but to achieve an equitable clean energy transition, technology will need to be
paired with equitable program design and intentional, long-term community engagement
strategies. Chapter 5 aims to outline strategies for how Austin Energy can achieve
equitable DER program outcomes through a series of evidence-based strategy
recommendations informed by the engagement’s discovery process.
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Strategy Recommendations for Centering Equity in DER Expansion
Efforts

The final phase of this engagement involved combining the insights from the discovery
phase to answer Research Question 3: How can matching DER technologies to different
demographics overcome barriers to adoption?, and apply the findings to the unique needs,
limitations, and context of Austin Energy’s organization. A key step in translating the
discovery findings into actionable strategy recommendations involved a workshop session
with teammates throughout Austin Energy.

The following sections highlight these recommendations in greater detail, as well as a
series of strategies to help Austin Energy implement the recommendations into their
operation. Case studies are also presented alongside each strategy, with some case studies
representing multiple strategies within a particular recommendation. They were included
as a way to illustrate both how Austin Energy could adopt these recommendations and
what the results of adopting these recommendations could look like for the organization.

Figure 1. Summary of the recommendations to Austin Energy.

Recommendation 1: Internally Replicate the Emphasis on Safety to Include
Equity

Internal culture impacts everything from how programs are designed to how services are
administered and how progress is measured. Safety is an integral part of Austin Energy's
culture and is a primary concern for the organization's programs and actions. Safety
considerations are second nature for everyone in the organization which widely benefits
both the consumer and Austin Energy’s line workers. Austin Energy’s ability to cultivate a
strong culture of safety can be replicated to cultivate a strong culture of equity. Just as
safety considerations are built into programs and actions seamlessly, this recommendation
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is intended to, through internal culture development, prioritize equity concerns in the
same way. Five strategies will help Austin Energy infuse equity into their culture.

● Strategy 1: Equity Moments
● Strategy 2: Create shared definitions and visions
● Strategy 3: Equity training for all staff
● Strategy 4: Website updates
● Strategy 5: Create equity metrics for relevant programs

Strategy 1: Equity Moments

Before every meeting at Austin Energy, Austin Energy does a “safety moment.” For example,
if a presentation is being given, one of the first slides might be dedicated to providing the
audience a safety tip, such as “do not touch a tree that is touching a downed power line” or
“do not plug a power strip into another power strip.” Occasionally, Austin Energy has
diversity, equity, and inclusion or “DEI moments,” but this information is less consistently
shared than safety moments. Austin Energy should, in addition to safety moments,
incorporate equity moments into their day-to-day meetings with all teams across the
organization. Much like safety moments, equity moments would highlight brief
equity-related facts, such as defining what energy poverty is, or highlighting that there is
less DER uptake in areas where English is not the primary language spoken. "Equity
moments can be a simple tool to embed equity concerns within the organization and
ensure that Austin Energy fosters an internal culture dedicated to both safety and equity.

Strategy 2: Create shared definitions and visions

Currently, multiple teams work on objectives related to DERs and DER adoption within
Austin Energy, but there is inconsistent collaboration between them. Further, there are no
definitions for ideas like equity or established goals and visions for equitable DER adoption
that are established organization-wide. The lack of consistent collaboration between teams
working on various aspects of DERs limits teams’ abilities to share insight and resources
that could be mutually beneficial, especially if multiple teams are working toward a
common goal, like expanded DER adoption. The workshop with Austin Energy revealed that
internal knowledge about what is happening across teams is relatively limited. Austin
Energy should convene all of their teams that work on either DER or equity-related
matters. At the first meeting, this team should establish shared definitions and shared
visions for equitable DER expansion in Austin. Following the first meeting, this group
should convene monthly to share progress on goals and what is currently being worked on.
These update-meetings will create opportunities for resource sharing and collaboration
where relevant, reducing opportunities for inefficient or duplicative work.
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Given the complexity and variety of both DER technologies and the barriers that stand in
the way of DER adoption, collaboration among Austin Energy's teams is essential to achieve
equitable DER expansion in Austin.

Strategy 3: Equity training for all staff

While some within Austin Energy receive equity training, it is not mandated for all within
the organization. To instill a strong internal culture of equity, all team members at Austin
Energy should participate in equity training. Existing research finds that the most effective
equity training is: in-person with a trained instructor as opposed to online; occurs over
several sessions rather than a one-time event; and measures the impact of training.133 This
type of training will also provide important foundational knowledge to contextualize the
increasingly widespread use of equity moments within the organization.

Strategy 4: Website updates

Most consumers' impression of and interaction with Austin Energy is through Austin
Energy’s website, making the website a good resource to display important goals and
values. Austin Energy has several opportunities to demonstrate its commitment to equity
through its website. Their website clearly emphasizes the organization’s commitment to
clean energy generation and to safety. The homepage immediately provides a link to Green
Power and the first piece of highlighted information is Austin Energy’s commitment to
safety. However, language or content regarding Austin Energy’s commitment to equity
issues within the energy industry and programs related to equity could be highlighted on
its “About” page next to its commitment to safety, or equity programs could be highlighted
on the home page.

There is also an opportunity to encourage community engagement from the website.
Information on which community-based organizations Austin Energy partners with and
how to attend public meetings or participate in feedback opportunities could also be
prominently featured on the homepage. Additionally, to increase website accessibility and
help close language gaps, the website should ensure information is available in more than
one language, especially Spanish.

Finally, many consumers manage their utilities online. Currently, various programs aimed at
LMI populations utilize separate application processes. To increase accessibility, Austin
Energy should create a singular online portal for individuals to easily see what programs

133 (Carter, 2020)
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they might have access to. For example, if someone seeks to sign up for the Customer
Assistance Program they would also be given the option to sign up for a community solar
subscription that they also qualify for, without having to submit a separate application. This
also helps to alleviate the community outreach burden on Austin Energy teams tasked with
promoting various programs to the public because qualifying individuals will be
immediately given information to the suit of information they qualify for through the
singular application process.

Strategy 5: Create equity metrics for relevant programs

The final internal strategy for Austin Energy is to create equity metrics for all relevant
programs both DER or non-DER related. At present, both the California Public Utilities
Commission and Portland General Electric are working on creating internal equity metrics
to judge their services and programs, but their processes are either currently in progress
or not publicly available.134 135 Some external organizations, like the American Council for an
Energy Efficient Economy (ACEEE), have created metrics for evaluating how a utility as a
whole is doing on equity matters, but this has limited utility for evaluating internal services
and programs.136 Yet, it could be a starting point. Austin Energy has a unique opportunity
to be a leader in this space by creating its own internal equity metrics and then sharing
those metrics and practices with other utility organizations. Further research could
provide a better understanding of how to measure equity in utility companies’ operations.
These internal recommendations can help Austin Energy embed equity within their
organization, but achieving equitable DER expansion requires an external engagement
strategy to overcome persistent mistrust and bridge existing knowledge and language gaps
between communities and Austin Energy. The following section highlights these
recommendations.

Recommendation 2: Strengthen Community Engagement Through
Collaboration with Community and Faith-Based Organizations

Internal commitments to equity are strengthened when the community sees an external
commitment to equity through community engagement. Community engagement is a
bedrock for any successful utility program, and is particularly important for programs
aimed at helping underrepresented communities such as LMI populations. The need for a
robust engagement strategy to build trust and break down knowledge barriers was cited
heavily throughout the discovery process and was further emphasized throughout the
workshop. Participants acknowledged the need for Austin Energy to revisit its approach to

136 (ACEEE, 2023)
135 (California Energy Commission, 2018)
134 (Portland General Electric, 2021)
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community engagement but were interested in improving the organization’s community
engagement efforts. Given the importance of community engagement efforts for achieving
equitable DER program outcomes, bolstering Austin Energy’s community outreach efforts
is essential for creating a broader equity framework for their DER expansion efforts.
Beyond the singular importance of substantive and intentional community engagement, the
importance of Community-Based Organizations (CBOs) and Faith-Based Organizations
(FBOs) in this process emerged as a key takeaway from the meeting.

The benefits of utilizing existing relationships with CBOs and FBOs in utility community
engagement efforts arise from the prominent position these organizations have within
their respective communities. Underrepresented communities often distrust their utility
providers; a community’s only interactions with a utility provider often have negative
connotations, such as paying an energy bill or reporting a power outage. This is not a
problem unique to Austin Energy, but nevertheless needs a trusted third party to overcome
this friction. The notion of utility providers relying on the expertise of CBOs engaged in
communities of interest is predicated on the fact that CBOs have a deeper understanding
of a community’s needs and concerns. In ideal scenarios, they can relay these sentiments to
the utility.

Case studies and research revealed that this relationship must be mutually beneficial for
both the utility and for the organization in question. In order to maximize the potential of
community engagement efforts through CBOs, utilities must first foster their relationship
with these organizations. A two-way relationship, whereby a utility can gain access to
underrepresented and hard-to-reach communities, and where CBOs can receive an ear to
voice community concerns and have these concerns acted upon, is foundational to
fostering long-term relationships with the ultimate goal of improving community
engagement efforts. The following strategies are meant to help Austin Energy improve its
community engagement efforts through strengthening its existing CBO/FBO stakeholder
networks.

● Strategy 1: Bolster existing connections with CBOs and FBOs
● Strategy 2: Establish an Energy Ambassador Program

Strategy 1: Bolster existing connections with CBOs and FBOs

Fostering a culture of trust within communities can be difficult for utility providers to
achieve on their own. Overcoming persistent distrust requires a deep understanding of the
communities in which utility providers operate. This type of knowledge can be difficult to
attain, but is made significantly easier by relying on organizations embedded in these
communities. Utility providers have a fundamentally different relationship than the
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relationship CBOs and FBOs have within their communities as CBOs and FBOs can serve as
a convener of the community, as well as an advocate for community interests. In general,
these types of organizations have a fundamental understanding of the challenges and
concerns facing their constituents. Leveraging these organizations and their position
within communities can lead to more effective community engagement efforts.

Strengthening existing connections with CBOs and FBOs cannot be done right away.
Instead, there are a set of intermediate steps that must be taken to maximize these
relationships and, in the process, maximize successful community engagement efforts.
First, there must be an evaluation of organizations operating within communities of
interest to determine those with shared values that align with Austin Energy. Second, once
organizations with shared goals have been identified, another evaluation should be
conducted to determine their capacity to carry out Austin Energy’s equity goals. Once
these organizations have been identified, the third step involves creating a centralized
directory of relevant CBO/FBO stakeholders for internal use within Austin Energy across
all external-facing parts of the organization. The creation of this directory helps avoid
replicating the work done in steps one and two, and allows for a more streamlined and
efficient CBO-based community engagement strategy. Each of these steps can help Austin
Energy identify which CBO/FBO partner connections to foster over time, but these
strategies represent only the first step toward fostering these connections. The following
case study illustrates the power of strong connections with community organizations and
the very real impact these types of connections can achieve.

Dominion Energy’s Neighborhood Sweep Program was frequently cited by energy equity
experts as one of the foremost utility-led community engagement efforts in the country.137

The program began in 2013 and was designed from the very start as a neighborhood-level
energy efficiency program specifically for low-income residents in North Carolina.
Dominion’s program went into underrepresented communities within their service
territory and offered energy assessments, energy efficiency improvements, and program
participant education at no additional cost.

The unique aspect of Dominion’s Neighborhood Sweep program was not its approach to
providing free services to their customers, but was instead the utility’s reliance on CBOs
operating within these neighborhoods. Dominion partnered with organizations within
these underrepresented communities as a way to establish credibility and trust with
residents. Dominion understood its position as an outsider to the neighborhood and its
perception as a utility company. Overcoming this trust barrier required tapping into a local
knowledge base from organizations that were operating on the ground and that

137 (EPA n.d.)
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understood the unique needs and concerns of their constituents. Over the program’s
ten-year span, the benefits have been clear. Overall energy usage was reduced by 925,000
kWh, benefitting residents who reduced their utility bills, as well as Dominion Energy, by
reducing the overall energy load on the company’s grid system.

Clearly, strengthened connections between CBOs with a shared vision and capacity to
carry out Austin Energy’s equity goals can lead to good outcomes for low-income
customers and for the organization itself. Once these connections are bolstered, however,
community engagement efforts can be improved even further. The next strategy illustrates
how bolstered CBO connections can lead to innovative community engagement strategies
that allow for substantive community feedback.

 
Strategy 2: Establish an Energy Ambassador Program

Improving community engagement efforts requires clear and open channels of
communication between utility providers and the communities they serve but persistent
trust barriers can make this task difficult. Relying on the expertise of trusted community
leaders and organizations is the necessary first step. Going beyond this process to focus
more specifically on community feedback from individual community members, rather
than only from organizations, conveys community concerns more effectively. The City of
Austin’s Climate Ambassadors Program, established by the City’s Office of Sustainability,
offers a helpful blueprint for how Austin Energy can establish a similar program, and how
the organization and its community engagement efforts can be assisted from a similar
program.

The Climate Ambassador program was established by the Office of Sustainability as a way
to solicit and incorporate candid community feedback into the City’s Climate Equity Plan.
The program was borne out of a desire to include the concerns and feedback from
underrepresented communities in Austin to inform the City’s equity efforts within their
broader climate and environmental goals.138 The City also acknowledged that the program
could correct the inequities inherent in a changing climate, especially the fact that
underrepresented communities are predicted to bear the greatest burden of the impacts of
climate change.139 The program’s initial cohort included 12 members, representing
underserved communities throughout Austin. Over the course of six months, these
community members engaged their own personal and professional networks on
climate-related issues. Climate Ambassadors hosted 35 engagement events to solicit
feedback on climate and equity issues. The goal of the program was for the Climate

139 (Avtar et al. 2021)
138 (City of Austin n.d.)
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Ambassadors to share their findings and provide the City a deeper understanding of how
the forthcoming Climate Equity Plan would be received by underserved communities.

The Climate Ambassador Program offers a useful blueprint for Austin Energy to create an
“Energy Ambassador Program” that solicits candid community concerns. Notably, Austin
Water recently created a pilot program modeled on the Climate Ambassador Program.
Their “Community Ambassador” initiative, as part of their “Water Forward 2024” plan, seeks
to engage community members “who have been systematically left out of, misrepresented
in, or ignored during previous planning initiatives.”140 The creation of a similar program,
modeled on these examples, would allow Austin Energy to improve its community
engagement efforts by opening up a channel of communication with highly trusted
individuals who have buy-in within underserved communities. Further, the creation of a
program like this would allow for a two-way channel of communication where community
members would be able to more openly discuss concerns with Austin Energy and where
Austin Energy would be able to seek meaningful feedback on the design of new low-income
energy programs. It allows for a mutually beneficial partnership between communities and
Austin Energy, all while strengthening the trust that undergirds any successful community
engagement strategy. The next sections will explore more technical strategy
recommendations that can be best implemented with improved community buy-in and
trust achieved through improved community engagement strategies.

Recommendation 3: Focus Community Solar Programs on LMI and Renter
Populations

Throughout the discovery process, nearly every subject-matter expert cited community
solar as one of the most effective ways to alleviate energy burdens among LMI households
and expand access to DER technologies among both LMI and renter populations, making it
a critical pathway for embedding equity within DER technologies. Experts highlighted the
potential for solar energy generation to achieve equitable outcomes through its ability to
reduce energy bills and generate additional benefit streams through ownership. Solar
power generated onsite can lower monthly energy costs for households through bill credits
or monthly reimbursements from utility providers. Solar ownership also ensures further
benefits to customers in the form of federal tax credits.141 These benefits require customers
to own their solar panels, which can exclude LMI and renter populations who cannot
purchase this technology because of high costs and physical barriers. Experts, such as
Forrester, Barbose, and Moss, also noted the inherent inequity of traditional rooftop solar
models. Overcoming the barriers faced by rooftop solar requires a program that removes

141 (Solar Energy Technologies Office 2023)
140 (Guerrero 2021)
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physical barriers as well as high costs and inadequate financial structures. Community
solar achieves these barrier reductions, opening up the solar market to LMI and renter
populations. There is not one single community solar program, however. Different models
and program designs can have an impact on LMI enrollment.

A community solar program’s design can vary between a subscription model or an
ownership model. In the subscription model, customers pay a monthly fee and receive
clean energy generated from a utility’s offsite solar array. Austin Energy currently utilizes
this subscription-based approach. To address the issues of LMI program enrollment, Austin
Energy dedicates a certain number of program spots to their Customer Assistance
Programs (CAP) customers. These customers can enroll in the community solar program
without paying additional costs. Essentially, the program presents renewable energy as a
viable alternative to traditional forms of energy generation instead of only as a premium
good. Presenting renewable energy as a viable alternative to traditional energy generation
is important for overcoming inherent distrust of clean energy and DER technology. As of
now, Austin Energy reserves around 250 spots for CAP customers for their community
solar program. Given the demographics of Austin, however, this figure underrepresents the
true proportion of low-income residents in the city. Low-income customers are currently
less likely to be enrolled in Austin Energy’s community solar program compared to more
affluent customers. Overcoming this program participation gap requires prioritizing
enrollment of LMI and renter populations in Austin. The next sections will explore how
Austin Energy can prioritize LMI enrollment for their community solar programs, and how
the organization can further embed equity in their community solar programs through the
development of a workforce development program.

● Strategy 1: Prioritize LMI and renter enrollment
● Strategy 2: Embed workforce development programs in future community solar

projects

Strategy 1: Prioritize LMI and renter enrollment

Moving from a community solar program that seeks to include some LMI participation to a
community solar program designed to prioritize LMI and renter enrollment seems, on its
face, like a distinction without a difference. In reality, the subtle difference has implications
for community solar program design, and can help embed equity within the program itself.
Prioritizing LMI and renter enrollment for Austin Energy’s community solar programs
would entail changes to the organization’s current approach to community solar, but would
not require completely restructuring the program. This recommendation does not suggest
that Austin Energy move away from its subscription model entirely. Instead, the
recommendation proposes that Austin Energy designate one current or future community
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solar array as entirely devoted to low-income customers. For this particular solar array,
program participation would be made up entirely of CAP customers, instead of having
certain program slots designated for LMI customers.

Marketing this solar program to LMI communities and conducting substantive community
engagement are a necessary second step to ensure the success of an LMI-centered
community solar program. Building upon the report’s previous recommendations for
bolstering existing CBO connections, Austin Energy could lean on these stakeholders and
their networks to help generate interest among LMI communities, ensuring program
enrollment and uptake once a community solar array has been designated as “low-income
serving.” Prioritizing LMI enrollment in Austin Energy’s existing community solar programs
is a good way to embed equitable outcomes for a greater proportion of Austin’s LMI
population. Austin Energy can model their approach to LMI-centered community solar on a
handful of community solar programs across the country dedicated entirely to servicing
LMI communities. One of the most notable and successful of these LMI community solar
models is Washington D.C.’s Solar for All program.

The Solar for Allmission is to offer viable clean energy alternatives to low-income residents
of the District, particularly affordable rooftop and community solar programs. As of today,
Solar for All’s community solar program services over 6,000 residents, of which 100 percent
qualify as low-income.142 Although the program includes a rooftop solar component, a
majority of program participants are enrolled in community solar. Solar for All and Austin
Energy are not entirely analogous, however. Solar for All is separate from PEPCO, D.C.'s
utility company, and is funded in part through private means. Their funding includes the
use of a $7 million Renewable Energy Development Fund to provide gap financing for clean
energy projects including the program’s large-scale community solar arrays. D.C.’s Solar for
All program nevertheless offers a helpful blueprint for how Austin Energy could center LMI
enrollment as the organization looks to expand its community solar portfolio. Solar for All
also provides a framework for leveraging external funding streams to help cover the costs
of subsidizing LMI community solar projects. Funding strategies will be discussed in the
report’s subsequent recommendations. The following section explores how equity can be
embedded further within Austin Energy’s community solar program.

Strategy 2: Embed workforce development programs in future community solar
projects

The creation of a workforce development program dedicated to future community solar
projects offers a way for Austin Energy to embed equity in multiple elements of its

142 (Washington, D.C. Department of Energy and Environment n.d.)
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programs. It also ensures that the organization’s plans to expand its community solar
portfolio can be achieved, all while augmenting Austin’s solar industry. Embedded within
Washington D.C.’s Solar for All program, is the Solar Works D.C. initiative, which offers a
usable blueprint for Austin Energy to model their programs. The Solar Works initiative
hosts a series of year-round cohorts in which participants carry out live solar installs on
LMI homes (their most recent cohort performed 45 of these). A new cohort is started in the
spring, summer, and fall respectively, and includes 150 D.C. residents over the age of 18.
Residents who complete the program receive completion certificates, as well as OSHA 10
and CPR first aid certifications.143Most importantly, completion of the program allows for
members of the cohort to sit for the National Association of Board Certified Energy
Professionals, ensuring a pathway into the solar industry.

Solar for All D.C. offers Austin Energy a framework through which it can embed equity in its
community solar program at multiple levels. In the short term, prioritizing LMI enrollment
for the organization’s existing community solar programs can achieve equitable goals by
expanding access to affordable clean energy. In the long term, embedding a workforce
development program within their future community solar planning allows Austin Energy
to create a local talent pipeline for the city’s growing solar industry. In doing so, Austin
Energy can ensure that they are fostering the industry while at the same time generating
cleaner, more affordable energy that is accessible to the City’s LMI and renter populations.
The following recommendations will explore how Austin Energy can leverage alternative
funding streams to develop these equity-centered programs.

Recommendation 4: Amend the City’s Land Code to Create a Solar Fund

The use of solar can be encouraged through incentives and mandates. Incentives
encourage adoption through tax breaks or lowered purchase costs. Incentives help
increase participation in the use of DERs but mandates drive full participation. Mandates
ensure full participation by capturing those who may not have taken up the incentives.
Over the years, the federal government and the City of Austin have encouraged the
adoption of DERs through the use of incentives but by encouraging mandates, it will
further increase the implementation of DERs. In the workshop with Austin Energy, the “fee
in lieu” model emerged as the best way to implement a mandate while also ensuring equity.

“Fee in lieu” is the model that the City of Austin uses for sidewalk development. In the City
of Austin Land Use Code, developers are required to include sidewalks in their proposed
development or they pay a fee that is equivalent to the price of sidewalk installation to
opt-out. The Land Use Code can further remove barriers to solar adoption for individuals
participating in the solar market by duplicating the sidewalk “fee in lieu” program for solar.

143 (Washington, D.C. Department of Energy and Environment n.d.)
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This “fee in lieu” program for solar would require a developer to comply with one of two
requirements. The first being that the developer establishes solar on all new developments.
The second requirement is that developers pay a fee to the solar fund. A solar fund is an
account in which the fees received from the developer are collected. After a certain
amount of fees are collected, the money can be used to pay for solar elsewhere. Austin
Energy can maximize the benefits of this solar fund by using it to provide a community
solar farm for LMI communities. They could also use this to add solar panels to local
community hubs like faith-based organizations or community centers. The following
section details how the Land Use Code can be amended to duplicate the “fee-in-lieu”
model for solar.

● Strategy 1: Amend the Land Use Code to create a Solar Fund

Strategy 1: Amend the Land Use Code to create a Solar Fund

The Land Use Code in Austin already contains language for “solar ready” and for the
sidewalk “fee in lieu.” Austin Energy, in partnership with the Land Use and Real Estate
Division, can work together to create a mandate that all new buildings have solar on them
and allow developers to pay a fee, under certain circumstances, to instead not install solar.

While not all parts of the sidewalk fee-in-lieu program are directly applicable, Austin
Energy should work to duplicate key points of the sidewalk program in the following
manner:

● The fee paid is equivalent to the cost of installing solar panels
● Developers can opt-out if their particular development is in an area that is not ideal

for solar adoption, like a small complex that may be below the tree line.
● The fees from that solar are then used in the same neighborhood to install solar at a

later date.
● If the funds are not used within 10 years, they are returned to the developer.

By designing the Land Code amendment with those key elements in mind, Austin Energy
does three things: creates a fund in which the price of solar panels is already covered,
provides benefits from development to low- and moderate-income communities, and
ensures accountability in the funds. When Austin Energy receives these funds, they can
then work with the CBOs and FBOs within neighborhoods to find where LMI communities
would most benefit from solar panels and create buy-in from the communities. This would
also fund the solar panels for these LMI communities and eliminate the barriers of high
cost and inadequate financial structures.
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By allowing for the opt-out with fees, Austin Energy can create an innovative approach to
ensuring equitable implementation of DERs and leverage the Land Use Code to benefit LMI
communities.

Recommendation 5: Explore Partnerships to Establish a Green Bank

Although several different methods of specialized financing are possible to reduce upfront
costs for LMI customers, green banks can be established to improve the effectiveness and
flexibility of fund distribution. Green banks are most often used for providing gap financing
for green energy projects, incentivizing developers to build DERs in the area, and reducing
the overall cost. They can also be used to provide access to DER technology for customers
who cannot afford the cost. In these instances, funds are often provided at a low or
zero-percent interest rate. In the U.S., green banks are typically run either by the state
government or a quasi-governmental local entity. Green banks are a viable policy given the
Inflation Reduction Act’s $20 billion dedicated for initial green bank funding. With this in
mind, Austin Energy has an opportunity to create a new fund that replicates its current
revolving loan fund and expands it to include more DER technologies.

● Strategy 1: Expand the use of existing revolving loan funds available through IRA
● Strategy 2: Establish a Green Bank with outside entity

Strategy 1: Expand the use of existing revolving loan funds available through the
IRA

In 2010 during the Obama administration, Austin Energy was given a $10 million grant by
the Department of Energy to provide loans to low-income customers for weatherization
improvements.144 As part of the grant requirements, Austin Energy had to deposit the funds
with a third-party provider, ensuring that funds would be secure and used only for the
specified purpose. In 2011, Velocity Credit Union was named as the financing institution. An
initial $5 million deposit was made as collateral for any defaults.145 Another $5 million was
deposited to be used as a revolving loan fund.146

The revolving loan fund could make $5 million worth of loans and then loan that money out
again when the initial loans had been paid. The $5 million in collateral lowered the risk to
Velocity Credit Union in making those loans. By lowering the risk, the institution could
provide low-interest-rate loans to low-income customers. These loan offerings included a
low-interest loan of up to $20,000 for Austin Energy Home Performance with ENERGY

146 (Cohen and Jones 2023)
145 (Cohen and Jones 2023)
144 (Cohen and Jones 2023)
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STAR improvements, and zero-interest loans up to $10,000 for HVAC improvements for
Weatherization Assistance Program customers.147 The program was generally successful
with low default rates and significant funds remain available. With new funding being made
available through the IRA, Austin Energy has the opportunity to replicate what they have
done through this weatherization program and expand it to include more DER
technologies.

Through its current revolving loan fund program, Austin Energy has proven that they have
the administrative capability to run an effective green banking program with minimal
losses. Austin Energy should begin exploring partnerships with credit unions to create a
new funding source. Part of this process will involve being prepared to provide technical
expertise and guidance on reaching LMI communities. Additionally, Austin Energy should
closely follow the requirements and restrictions of the green bank portion of the IRA,
which they shared should be updated sometime in the summer of 2023.148

Strategy 2: Establish a Green Bank with outside entity

Another mechanism for establishing a green bank is exemplified by the New York City
Energy Efficiency Corporation (NYCEEC). The NYCEEC was the first local green bank
established in the US and was initially funded through a $37.5 million federal grant.149What
makes this green bank exemplary is that it is not a city department or government-owned
entity, but was instead established by New York City as a non-profit organization. This way,
the bank can be established without legislation, has more flexibility in carrying out its
operations, and has access to funding through a wider variety of sources, such as private or
philanthropic funds. New York City maintains the public accountability of NYCEEC through
the two City officials sitting on the board.150

This green bank typically works with multifamily developers or other industrial-scale
partners on projects that range from $250,000 to $2 million. However, similar to what
Austin Energy would hope to achieve with a green bank, NYCEEC focuses explicitly on
energy efficiency improvements and solar installations. Through this, NYCEEC has been
responsible for eliminating 1.01 million metric tons of emissions, saving 25.9 million BTUs of
energy, completing 85% of projects in LMI communities, and mobilizing $439 million worth
of capital.151

151 (NYCEEC n.d.)
150 (C40 Cities 2020)
149 (C40 Cities 2020)
148 (US EPA Office of the Administrator 2023)
147 (Velocity Credit Union n.d.)
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Conclusion

Austin faces several challenges to equitable DER adoption. From conversations with leading
experts in the energy equity and renewable energy space, six barriers emerged as the most
important for addressing equitable DER access. Physical barriers, financial barriers, high
costs, inadequate financial structures, split incentive issues, knowledge and language gaps,
and distrust, were cited as major impediments to achieving widespread DER adoption
among LMI and renter populations. These same conversations also revealed a set of five
best practices that could be implemented by Austin Energy to help overcome the most
prominent barriers to DER adoption and achieve equitable DER access. Community
engagement, energy efficiency improvements, community solar, specialized financing, and
building code reforms all demonstrated the capability of addressing DER physical and
financial adoption barriers. Notably, community solar emerged as the most comprehensive
best practice, with the potential to address physical and financial barriers. The discovery
process also revealed the importance of community engagement as a way to address trust
and knowledge gap barriers. Importantly, no single best practice could address all six
barriers. The absence of a silver bullet solution suggests the need to develop and
implement a set of strategic recommendations to overcome persistent barriers to
widespread DER adoption.

The LBJ research team presented these six barriers and five best practices to Austin Energy
and facilitated a half-day policy workshop session. The workshop provided the foundation
for the LBJ team to develop a set of five strategy recommendations designed to help guide
Austin Energy’s equitable DER expansion plan development. The five recommendations
included internally replicating the emphasis on safety to include an emphasis on safety,
strengthening community engagement efforts through collaboration with CBOs and FBOs,
prioritizing LMI and renter populations in community solar programs, amending the City’s
Land Use Code to create a solar fund, and exploring partnerships to establish a green bank.
A series of strategies accompany each recommendation, demonstrating intermediate
actions Austin Energy could take to begin the process of embedding equity within their
organization and plans to expand the use of DERs in Austin.

The five strategy recommendations provide Austin Energy a path toward achieving energy
equity and helping the City of Austin achieve its net zero goals. Equitable access to DERs is
a necessary step towards net zero emissions in Austin. This report represents the
necessary steps required to create a city where residents have equitable access to these
technologies and their benefits. Austin's challenges to equitable DER adoption can be
overcome with these strategies. Austin Energy's efforts to embed equity at the forefront of
its expansion efforts can reduce energy inequities and accelerate decarbonization efforts.
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It can be a leader in the equitable DER expansion efforts among electric utility providers
and, in the process, ensure that the net-zero goals of the Climate Equity Plan are met.
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