



























































heat-related ER visits were recorded in just
two weeks in June 20232 Hidalgo County
reported that 15-20% of emergency room visits
were heat-related, while Laredo recorded 10
heat-related deaths in just 18 days.?

e In June 2024, Hurricane Beryl knocked out
power for over 2 million households in Houston,
with some outages lasting more than a week
in extreme heat. Hospitals reported a spike in
heat-related illnesses, and half of the storm-
related deaths were due to heat exposure.*

Extreme cold, while less frequent, can also have
extreme consequences. Winter Storm Uri in 2021
left millions without power, disproportionately
a ecting vulnerable groups. These groups often
live in older housing with less insulation, are less
likely to have back-up power, and have limited
options for sheltering elsewhere.'®

CVES asked respondents about their top concerns
during outages and the actions they take in
extreme weather, aiming to better understand the
support communities need most. During the three-
month data collection period for this survey, Texans
experienced two major winter storms, Elliott (2022)
and Mara (2023), which may have impacted some
responses.

Figure 22 shows the levels of concern around
power outages during weather events, segmented
by income.

Importantly, as income
increases, the level of
concern around energy
access during weather
events dissipates.

Figure 22: Concerns around weather-related power disruption events by income group
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Moreover, during weather-related power outages,
60% of respondents expressed worries about
their homes becoming too hot or too cold, 50% of
respondents expressed concern over the inability
to charge or power important electric devices, 35%
loss of communication with family and friends, and
29% not having a safe place to go.

“...both hurricane dolly and
the freeze of 2021 the electric
was out for over a week and

we just stayed home with

Respondents were also a orded the opportunity
to share additional coping actions they would take
through an open-ended response, revealing a
diverse range of strategies and concerns:

no electricity.”

—Survey participant on

their coping action in a blackout
e Some expressed uncertainty about where to

go and the lack of reliable shelter options.

e Others relied on community assistance

during emergencies. One survey respondent

e Some mentioned staying in a di erent city

(13
or state. stated, “l am a poor person

g ki)
e A few mentioned staying at home with with no one other than self

a generator. and another said, “Made it

Others mentioned seeking refuge at public
locations or churches.

Some expressed a willingness to drive out
of state if necessary.

Many emphasized the need for

three days in house during
power outage three years
ago when most of Texas
went dark.”

government support.

This distribution of responses reflects the financial constraints many households face, as traveling out of
town or staying in a hotel may not be financially viable. Consequently, households may be left susceptible
to severe health implications or power medical equipment. These responses underscore the need for
interventions such as resilience hubs and the implementation of distributed energy resources in homes to
enhance resilience.

Another survey respondent stated, “I'm scared because there’s no reliable place to go. Last time we had an
outage, and it was really cold several people died in our community. We just waited it out and try our best
to survive.”

The CVES also asked respondents how they would react to power outages, focusing on evacuation
behavior. The majority of respondents across all income groups reported they would evacuate to stay with
family, with this option becoming more common as income increased—from 49% among those earning less
than $13,000 to 59% among those earning over $80,000.

Lower-income households (especially those earning less than $13,000) were more likely to consider evacuating
to a public shelter (11%) compared to higher-income groups, where this option dropped to just 3%. Conversely,
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higher-income respondents were significantly more likely to evacuate to a hotel (27% for the highest income
group, compared to 14% for the lowest).

Notably, the percentage of individuals who stated they would not evacuate remained high and fairly
consistent across all income levels—ranging from 44% to 47%.

This data highlights how evacuation decisions are likely influenced by economic means and available
social networks, with lower-income individuals more dependent on shelters or family, and higher-income
respondents more able to opt for hotels or out-of-town travel.

Concerns About Power Outages During Extreme Weather tepri cuEs 20

Unable to charge or power important electrical devices
Damage to my home from trees, poles, wind, etc.
No safe place to go
The loss of communication with my family and friends
My home will be too hot or too cold

0% 10% 20% 30% 40% 50% 60% 70%

Figure 23

When asked about actions from government or utilities to reduce concerns about power outages during
bad weather, the majority of respondents (56%) cited providing a backup energy source like battery storage
would help. Other measures include timely communication about potential outages, providing resource
lists, 0 ering safe places with electricity and essentials, and emergency phone numbers.

Texans show a heightened awareness of L

their role in the energy system, indicating R$5P;"dde“t5EW'|""9l'J"ess

the potential for tailored conservation and 0 Reduce tnergy Use
. In Potential

demand response strategies to encourage Emergency Scenario

greater participation and energy consumption

reduction.

To understand household responses
to market practices like

voluntary electricity

reduction, respondents

were asked about incentives
needed for conserving

electricity. More than half (53%)

are willing to reduce energy use for
financial compensation, while a third
(33%) are willing to do so voluntarily.
Few (14%) are not willing to reduce
energy use in an emergency.

[J Not willing to reduce use

Figure 24: Respondents’ willingness to H Reduce use reward
reduce energy use to prevent M Reduce use voluntarily
a blackout, by county. Missing
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Surprisingly, the survey results indicate that renters are more inclined than homeowners to advocate for the
use of clean energy by their electricity providers. A significant majority, 74% of renters, express a desire
for their electricity company to utilize clean energy sources, compared to 66% of homeowners.

The survey revealed that 52% of moderate-income households, earning between $50,000 and $80,000
annually demonstrate the highest willingness to invest in clean energy solutions. Interestingly, even
among the lowest income brackets, there is a significant willingness to contribute financially towards clean
energy, with 28% of respondents expressing a readiness to pay an additional $1-$5 on their energy bill each
month. However, respondents belonging to households with annual incomes below $13,000 exhibit the
least willingness to allocate extra funds for clean energy initiatives on their monthly bills.

Overall, the findings highlight strong interest in clean energy, the importance of addressing barriers to clean
energy adoption, particularly among LMI households, and underscore the need for targeted initiatives to
promote access to clean energy solutions across all income levels
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Section 3—

Factors That Influence Energy Vulnerability

Household Income

Of the over 10 million households in Texas, 42%
are low to moderate income, with 25% extremely
to very low income).® I The Low-Income Energy
A ordability Data (LEAD) tool from the Department
of Energy exposes stark di erences in energy
burden among income groups.®® Families with the
lowest incomes, earning between 0-30% of the
state’s median income, allocate an average of
12% of their income toward electricity expenses.
In contrast, households with the highest incomes
(80% + AMI) spend just 1% of their income on
electricity.

Energy burden, defined as the proportion of
household income spent on energy costs, is a type
of energy insecurity® This metric highlights the
financial strain many households face in meeting
basic utility needs. For LMI households energy
costs often exceed 10% of their income, well above
the 6% threshold considered a ordable.?®

Increased energy costs can have a profound impact
on mental and physical well-being, particularly
among certain demographics such as children, the
elderly, and individuals with disabilities [EIA Article;
Gra et al, 2021]. The elderly face significant
housing cost burdens, where expenses exceed
30% of their income, forcing households to make
substantial cutbacks on essential needs to a ord
housing and energy.

Research conducted by TEPRI suggests that
households with elderly members tend to
have higher energy consumption, leading to
proportionally higher energy expenses compared
to other age groups and an increased risk of
energy insecurity within these households [Prince
and Harmon, 2018]. This trend is exacerbated by
the prevalence of fixed incomes among the elderly,
resulting in a common escalation of cost burdens
with age.

households with children are
impacted, with many households

Additionally,
particularly

cutting back on critical expenses like childcare,
school-related costs, and after-school programs to
a ord their energy bills.
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Energy Bill Assistance

Energy bill assistance can have a meaningful
impact on energy a ordability. The CVES found
that households that received assistance were
less likely to experience shut-o s. Numerous
factors contribute to the low participation in energy
assistance programs, with the number one reason
being that program funding is not adequate to
meet the needs of households that meet income
requirements. Other noted challenges by CVES
respondents included lack of awareness and
documentation requirements.

Survey participants were asked whether they
received financial aid for electricity bills from bill
assistance programs, including those funded by
the Comprehensive Energy Assistance Program
(CEAP)? or their utilities. The Texas CEAP program
aims to assist specific groups, including households
whose income is equal to or less than 150% of
the Federal Poverty Level ($46,800 for a family
of four at the time of writing). Priority is given to
households with the highest energy burden, the
elderly, people with disabilities, and households
with young children.

li\ma illo

Statewide, only 10% of respondents indicated
receiving energy assistance from community or
utility programs. Moreover, a significant majority
of respondents across various income brackets,
including 84% with annual household incomes
below $13,000 and 88% with incomes between
$13,000 and $27,000 reported not receiving
energy assistance despite likely meeting eligibility
criteria.

Respondents Who Receive
Energy Bill Assistance
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Over a third of respondents (40%) noted a lack
of awareness of energy assistance programs as
the reason for not receiving bill assistance. This
reason was twice as common as concerns of being
deemed ineligible due to program requirements
such as income and citizenship.

Respondents in the lowest income brackets were
more likely to express unawareness of energy
assistance programs despite meeting common
income qualification thresholds. Approximately
42% of respondents who earn less than $50,000
expressed a notable lack of awareness regarding
energy assistance programs.

Among the 10% of respondents who receive
energy bill assistance, the majority learned about
these programs through community service
organizations (28%) and social media channels
(26%). Social media emerged as the most cited
information source across many regions, potentially
influenced by the survey’s online format, which may
skew responses toward electronic communication
preferences,  particularly among  younger
participants. The limited sample size for those
aware of programs makes it di cult to draw
firm conclusions about the e ectiveness of
outreach methods in rural and urban counties.

The survey shows that for LMI households
across the state, 40% of respondents are
interested in learning more about programs
to help them with electricity bill assistance or
weatherization resources. The results show
that there are opportunities
for targeted outreach and

The Urban-Rural Divide

The issue of energy a ordability is significant in
both rural and urban areas. Figure 31 shows the
breakdown of Urban vs Rural counties. In rural
areas, households bear a median energy burden
of 4.4%, exceeding the national burden of 3.3%.
Low-income households residing in rural regions
contend with an even higher energy burden,
nearly three times greater than their higher-income
counterparts.

Research shows that rural communities are more
susceptible to power outages and grid failures,
which can have significant impacts on daily life,
economic productivity, and public health [Andresen
et al., 2023]. Rural communities also grapple with
elevated energy costs relative to income levels,
exacerbated by infrastructure gaps and geographic
isolation, which leave them vulnerable during
extreme weather events and grid disruptions.

engagement of households
regardingenergyassistance,
energy e ciency, and
weatherization.

Figure 31: Urban or rural classification by region
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Housing Type and Tenure

Renters and individuals experiencing housing
insecurity face distinct challenges in achieving
energy stability. The survey findings highlight
the significant e ect of housing tenure on the
perceptions of energy a ordability among
households with low and moderate incomes.
Among the reported types of tenure—owner, renter,
and ‘other'—renters are notably more inclined to
report their energy bills as una ordable and face
challenges in paying them consistently.

e The survey findings indicate that 44% of
renters across the state perceive their energy
bills as unaffordable compared to 36% of
homeowners and 37% of respondents with
‘other’ types of housing type, which may
include those residing with family or friends.

e Additionally, 56% of renters struggle to
pay their bills most months, surpassing
homeowners (39%) and respondents with
‘other’ home tenure (46%).

According to the 2023 Texas Department of
Housing and Community A airs (TDHCA) Report,
renters are disproportionately a ected by
housing issues compared to homeowners. These
challenges include substandard living conditions,
excessive housing costs (where expenses exceed
asignificant portion of income), and overcrowding.??

Low-income renters, in particular, bear a greater
housing cost burden than homeowners, with a
substantial share of their income allocated to
housing expenses, including utilities. The TDHCA
report highlights the severity of this issue, revealing
that 78.6% of very low-income renter households
struggle with housing cost burden.??

Compounding these di culties, many rental units
su erfrompoorinsulation, outdated appliances, and
other ine ciencies that drive up energy costs.?* %
A 2020 ACEEE report on national and metropolitan
energy burdens found that households living in
homes built before 1980 experience significantly
higher energy burdens.?® On average, rental
buildings consume 20% more energy per square
foot than owner-occupied homes across the U.S.

A key driver of this ine ciency is the split incentive
problem—where property owners responsible for
energy-saving investments do not directly benefit
from reduced energy costs, which instead favor
tenants. As a result, landlords lack the motivation
to improve energy e ciency, while tenants, often
bound by short-term leases or lacking decision-
making power, have limited ability to make such
upgrades themselves [Glassman & Ayyagari, 2021].
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Extreme Weather

Extreme weather is intensifying in frequency and
severity across Texas, with profound impacts on
both health and infrastructure. Prolonged dry
conditions stress the energy grid by increasing
cooling demand and reducing available water for
power generation. The average temperature in
Texas in 2023 was the hottest over the course of
the 129 years for which data was available.?” These
conditions contribute to drought and wildfires, such
as the Smokehouse Creek Fire, the largest wildfire
in Texas history, which burned over 1 million acres
in the Panhandle, destroyed hundreds of homes,
and displaced thousands.?®

The Texas House of Representatives Investigative
Committee on the Panhandle Wildfires concluded
that the fire was likely ignited by a rotting and
decayed utility pole.?® The blaze disrupted
transmission infrastructure and placed emergency
services under immense pressure. As the changing
climate continues to extend the duration and
intensity of drought seasons, the risk of fire-related
grid disruptions and the public health crises will
only grow.

Extreme weather is becoming more unpredictable,
intensifying cold and heat stress. Low and
moderate-income (LMI) households are often
the least equipped to adapt. Li et al. found that
during Winter Storm Uri, several key factors
limited household adaptation and response: (1)
inadequate communication and the digital divide

prevented many residents from receiving accurate
assessments of the hazard; (2) the high perceived
costs of preparing for the storm reduced individuals’
motivation to take protective action; and (3)
disparities in physical infrastructure conditions—
such as housing quality and access to backup
energy—contributed to di erences in communities’
capacity to adapt and respond.3°

Further, analysis has shown “significant disparity
in the extent and duration of power outages
experienced by low-income and minority groups”
for weather-related events.®* Options for managing
impacts from extreme weather events, such
as purchasing generators or relocating, are
substantially limited for low-income residents.

Hurricanes add to the compounding risk. In 2017,
Hurricane Harvey, a Category 4 storm, caused
catastrophic flooding that damaged over 200,000
homes and resulted in almost 100 direct deaths.*?
Similarly, Tropical Storm Imelda in 2019 flooded
nearly 4,000 homes in Harris County, the third-
largest home flooding event in the county’s
history.*

The Gulf Coast region, including Harris, Galveston,
and Matagorda counties, is particularly vulnerable
to hurricanes, tornadoes, and tropical storms due to
its proximity to the Gulf of Mexico.3* These storms
pose immediate threats to life and property and
further strain energy systems.
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Cold weather holds similar risks; more than 240 people perished during Winter Storm Uri, most due to
power outages.*® Emerging research indicates that the polar vortex is exhibiting more frequent disruptions
than in previous decades, which may be increasing the frequency and intensity of large surges of cold air
into southern regions such as Texas.*¢ This phenomenon has Mara (2023), Winter Storm Heather (2024), and
Winter Storm Enzo (2025).37 38

The convergence of increased energy demand, extreme heat, intensified wildfire risk, hurricanes, and
winter storms, pose escalating threats to Texas's residents and energy system. These compounding risks
are increasing the frequency and severity of power outages that endanger public health. As infrastructure
is repeatedly damaged by successive weather events, the financial burden of repairs will grow. At the same
time, rising demand for electricity will require substantial investment in grid modernization and resilience.
Together, these dynamics will likely result in higher electricity prices for consumers, who will bear the dual
costs of system recovery and future-proofing in an increasingly volatile climate.
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Section 4—

Addressing Energy Vulnerabilities in Texas

Program Recommendations

To reduce energy insecurity among low-income Texans, we recommend targeted action across three fronts:
expanding access to energy bill assistance, strengthening grid reliability and community resilience, and
increasing participation in clean energy and e ciency programs. These recommendations respond to clear
gaps identified in the survey and aim to build a more a ordable, reliable, and equitable energy system.

Enhancing Access to Energy Assistance Programs

Many households struggle to access energy
assistance due to a lack adequate funding. Lack of
awareness or barriers in the application process.
Over a third of respondents (40%) cited a lack of
awareness of energy assistance programs as the
reason for not receiving assistance, overshadowing
concerns about eligibility due to income, citizenship,
or housing conditions. The survey shows that for LMI
households across the state, 40% of respondents
are interested in learning more about programs to
help households with electricity bill assistance.

Survey participants were asked whether they
received financial aid for electricity bills from
bill assistance programs, including support from
local organizations and those funded by the
Comprehensive Energy Assistance Program
(CEAP).*® The Texas CEAP program is the state’s
federal Low Income Home Energy Assistance
Program (LIHEAP) administrator, which aims to
assist specific groups, including households whose
income is equal to or less than 150% of the Federal

Poverty Level ($45,000 for a family of four as of
2023)4° 4 LIHEAP provided nearly $200 million
in funding to Texas in 2024 and nearly $1.2 billion
between 2020 and 2024.? Priority is given to
households with the highest energy burden, the
elderly, people with disabilities, households with
young children. Currently, as shown in Figure 32,
only 10% of respondents reported participating in
such programs. This is the case despite widespread
financial strain—with 32% of respondents having
received a shuto warning or had their energy
shuto .

e Expand energy bill assistance programs at
the Federal, State and local level.

e Partnerships with Landlords: Establish
collaborative partnerships with landlords and
other multi-family providers to facilitate access
to energy assistance programs for renters.

e Expand energy efficiency and weatherization
programs targeted at households with low-
incomes.

20%

% of Respondents

Less than $13,000  $13,000 - $27,000

10%
ﬁ . ﬂ

$27,000 - $50,000

$50,000 - $80,000 Greater than $80,000

Statewide

Figure 32: Percentage of households that receive energy bill assistance, by income group and statewide
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e Utilize community and roof-top solar

programs to decrease bills.

e Invest in new technologies that could lower
bills and incentivize companies to focus on
low-income markets. This could include:

» Aggregated DER through batteries
» Demand Response

Strengthening Energy Reliability
and Resilience

Extreme weather events and grid vulnerabilities
highlight the need for investments in resilience.
The following strategies can help improve energy
reliability:

e Infrastructure Investments—Prioritize funding
for microgrids, smart technologies, and
distributed energy resources to enhance grid
resilience.

e Community Resilience Hubs—Establish local
resilience hubs equipped with backup power,
emergency supplies, and communication
systems to support vulnerable communities
during outages.

e Distributed Power Plants—Develop large-
scale systems that balance energy supply
and demand, leveraging distributed energy
resources for improved reliability.

e Public Awareness Campaigns—Provide
information on shelters, cooling/warming
centers, and emergency preparedness
resources to empower communities.

o Weatherization  Assistance Funding—
Prioritize funding for  weatherization
interventions that reduce grid demand and
help homes retain indoor temperatures longer
during outage events.

Expanding Clean Energy and
Energy Efficiency Opportunities

Low-to-moderate income (LMI) households often
face barriers to accessing clean energy and energy
e ciency programs because of the associated
upfront costs and credit barriers.** The following
steps can help overcome these challenges:

e Education and Outreach—Develop programs
to inform LMI households about community
solar and other clean energy programs.

e Financial Incentives—Leverage tax incentives
and low-interest financing to make clean
energy and e ciency upgrades more
accessible.

e Consumer protections.

e Regulate emissions that cause air pollution.
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Section 5—

The State of Energy in Texas

Texas's energy system is defined by its abundance
and diversity. The state has a long history of
fostering innovation and entrepreneurship in
the energy sector. Between 2021-2024, Texas
increased its total energy supply by 35%, with 92%
of that growth coming from renewables. The state
has also become a hub for innovation, pioneering
smart grid technologies, virtual power plants,
energy storage systems, and grid modernization
strategies. Over the past decade, state and local
policies—including energy e ciency programs and
incentives for renewable development—continue
to drive the clean energy economy forward.

With vast reserves of oil and natural gas, alongside
world-class wind and solar resources, the state
maintains one of the most varied energy portfolios
in the nation. Natural gas remains the dominant
source of electricity generation, followed by wind,
solar, coal, and nuclear power. Texas leads the
country in utility-scale wind generation and ranks
second in solar output, after California.** It also
boasts the nation’s largest installed solar capacity
and continues to expand the use of battery storage
to manage peak demand.

Nevertheless, disparities in access to reliable,
clean, and a ordable energy persist. Many Texans
struggle to a ord their energy bills and face
challenges related to energy reliability. Across the
vast expanse of Texas, energy is more than just a
utility—it’s a lifeline. As the Lone Star State grapples
with increasingly erratic weather patterns, the
pressures of a rapidly evolving energy landscape,
and a growing population, addressing energy
vulnerabilities has never been more critical.

Despite this energy wealth, Texas faces mounting
challenges. Grid reliability has been compromised
by extreme weather events, most notably
Winter Storm Uri in 2021, which exposed critical
vulnerabilities in the state’s energy infrastructure. In
2022 alone, outages cost the system an estimated

The state’s independent
electric grid, managed
by the Electric Reliability
Council of Texas (ERCOT),
covers roughly 70%
of the population and
supports a deregulated
electricity market where
consumers can choose
their providers.” The
remaining areas are served
by vertically integrated
utilities, including municipal
systems and rural electric
cooperatives. A few
regions—such as El Paso
and parts of East Texas—
fall outside the ERCOT
system and are managed
by separate utilities.
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$6.97 million, impacting more than 13 million
customers.*® The accelerating pace of data center
construction, population growth, and electrification
is projected to place even greater stress on the grid.
Aging transmission and distribution infrastructure—
already prone to failure—requires significant
investment to meet growing demand and withstand
increasingly severe weather.

At the same time, Texas continues to lead the
addition of renewable energy. In 2023, nearly
30% of the state’s electricity came from renewable
sources,*” and that Texas generated nearly 30%
of U.S. wind power, with wind capacity reaching
41,000 megawatts—one-fourth of the state’s
overall generation capacity.*® Solar also expanded
rapidly, with combined utility-scale and customer-
sited capacity nearing 18,500 megawatts and
contributing 6% of the state’s power. Nearly one-
seventh of that solar output came from small-scale
systems. Developers plan to add another 24,000
megawatts of utility-scale solar between 2024
and 2025.

The state of energy in Texas reflects a dynamic
interplay of abundant resources, technological
innovation, policy frameworks, and ongoing
challenges. As Texas continues to navigate the
complexities of its energy landscape, addressing
issues of a ordability, reliability, and sustainability
will be essential for ensuring a secure and
prosperous energy future for all Texans.
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Conclusion

The CVES 2.0 is our roadmap to making positive
changes in our energy system. Energy insecurity
in Texas is not a uniform experience but rather
a complex interplay of socioeconomic factors,
geographic location, and housing quality.
The energy landscape in Texas is undergoing
significant shifts, presenting both challenges and
opportunities for its residents. The comprehensive
findings presented in this statewide report serve
as a valuable resource for stakeholders seeking to
navigate the intricacies of the energy landscape
in Texas.

Survey responses paint a vivid picture of the
struggles faced by Texans, with a ordability
emerging as a central concern. The burden
of energy bills is pronounced, with 40% of
respondents finding them unmanageable. The
report also uncovers a troubling lack of awareness
and availability of assistance programs, leaving
90% of households who may be income-eligible
for energy assistance, grappling with una ordable
electricity bills. It's a stark reminder of the urgent
need for increased support and streamlined
application processes to ensure that support
reaches those who need it most.

Reliability and resilience also loom large in the
minds of Texans with low-moderate incomes,
especially in the face of unpredictable weather
patterns. The findings underscore a pressing
need for backup energy sources and improved
communication during outages. Communities are
eager to play an active role in demand response
e orts with over half of respondents willing to
reduce their energy use to prevent a blackout,
presenting an opportunity to bolster grid resilience
through bolstered demand response systems.

Despite a strong concern around energy burdens,
CVES respondents desire for clean energy remains
robust. Seventy-one percent of respondents want
their electricity providers to use clean sources of
energy, and nearly half are willing to pay more to
support clean energy—even among households
struggling with a ordability. This reflects a powerful
alignment of economic and sustainability values.

By shedding light on the challenges faced by
households with low to moderate incomes, these
findings pave the way for informed decision-making
and the formulation of targeted solutions to bring
about a sustainable energy future and economic
well-being for all Texans.
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Appendices

Appendix I: Terminology

Table A1: Terms and definitions used in report.

Affordability

Definition

Degree to which goods, services, or opportunities are accessible to individuals or groups
within their financial means, without causing undue financial strain.

Energy burden

Percentage of household income spent on energy bills. Energy burden works as an indication
of energy affordability. Academic researchers Tony Reames and Diana Hernandez have
explored the complex interplay between energy burden and socioeconomic inequality.
Reames has emphasized how energy inequity disproportionately affects LMI communities,
often exacerbated by systemic factors such as inadequate housing insulation, reliance

on inefficient appliances, and limited access to renewable energy technologies. Similarly,
Hernandez has drawn attention to the profound social and health implications of high energy
burdens. Her research illustrates how excessive energy costs force families to make difficult
trade-offs, such as reducing expenditures on food, healthcare, or education, to maintain
electricity and heating.

Energy insecurity

Households unable to adequately meet household energy needs.

Energy-limiting
behavior

Certain actions taken to alleviate the financial burden of energy. Energy-limiting behavior
includes actions that a household displays in order to reduce energy consumption and
constraints on the household’s budget. Examples include turning off air conditioners during
the summer and heaters during the winter.

Energy vulnerability

Refers to the susceptibility of households to experiencing difficulties in accessing or affording
reliable energy.

Low-to-Moderate
Income (LMI)

Includes households experiencing economic vulnerability. The U.S. Department of Housing
and Urban Development (HUD) defines LMI households as those earning less than 80% of the
Area Median Income (AMI). 4°

Reliability

Receiving enough electricity to meet daily needs and avoid an outage.

Renewable or
Clean energy

Energy sources and technologies that produce little to no greenhouse gas emissions or other
harmful pollutants during generation or use. This includes energy sources such as solar, wind,
water, geothermal, bioenergy, and nuclear.

Resiliency

Electricity is reliable during storms and quickly comes back online after an outage.

Virtual power
plant

A “connected aggregation of distributed energy resource (DER) technologies.”.>°
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Appendix Il: Methods

This section provides an overview of the methodology employed for the Community Voices in Energy
Survey (CVES) conducted by the Texas Energy Poverty Research Institute (TEPRI) between December 2022
and March 2023, including survey design, sample selection, data collection and analysis.

Research Objectives

The CVES sought to comprehensively understand the landscape of energy insecurity in Texas, with
a specific focus on households with low-to-moderate incomes (LMI) across the state’s 13 Uniform State
Service Regions as delineated by the Texas Department of Housing and Community A airs (TDHCA). The
primary objectives of the CVES were:

e to develop a comprehensive profile of LMI communities across Texas in relationship to energy;,
e to delineate energy challenges and needs.

e To identify disproportionate experiences of LMI households as it relates to energy burden and energy
insecurity.

e To aid stakeholders such as utilities and community-based organizations in making better and informed
decisions of need-based solutions to improve the energy needs of Texans, and

e To maintain an updated database on community needs for e ective energy deployment.

Survey Design

The CVES employed a semi-structured questionnaire, with a total of 33 open-ended and closed survey
questions. The survey questions were tailored to an 8th-grade reading level to support broader accessibility
for participants. Before deployment, the survey underwent extensive internal and external reviews to validate
its e ectiveness in meeting the research objectives, supporting ease of comprehension, and maintaining
relevance. The survey was segmented into five parts:

e Part 1: Demographics, encompassing household size, employment status, and household income.

e Part 2: Energy A ordability, aimed at quantifying the impact on LMI households grappling with
disproportionate energy expenses.

e Part 3: Energy Reliability, focused on identifying concerns regarding weather-related blackouts and
the necessity for a more resilient grid.

e Part 4: Sustainable and Clean Energy Perspectives, exploring interest in clean and sustainable energy
alternatives and willingness to invest in cleaner energy sources.

e Part 5: Additional inquiries, including respondents’ ratings of energy priorities and their interest in
learning about programs o ering electricity bill assistance or weatherization resources.
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Study Population and Sample Size Determination

To support geographic representation, Texas was segmented into thirteen distinct regions aligned with the
Texas Department of Community A airs energy districts (Table A2).

Table A2: 13 Texas regions and their population breakdown

Region Total LMI LMI Sample S:ml :Zu;?le SLaNnI: llj::’sa;:e Income Ceiling
Designation Population Size (99/5) D 1ple St ple Per Region
esignation Portion
1 High Plains 122,107 660 34% 66% $42,544
2 Northwest 83,365 658 49% 51% $41,399
Texas
3 Metroplex 1,158,245 663 3% 97% $59,078
a Upper East 166,580 661 57% 43% $42,701
Texas
5 Southeast 115,994 658 49% 50% $40,141
Texas
6 Gulf Coast 848,712 663 4% 96% $56,606
7 Capital 386,946 662 5% 95% $61,597
8 Central Texas 694,245 633 78% 22% $43,737
9 San Antonio 496,217 663 9% 91% $56,729
10 Coastal Bend 163,461 661 50% 50% $42.644
1 South Texas 394,081 662 12% 88% $33,754
Border
12 West Texas 165,354 661 26% 75% $47,199
13 Upper Rio 119,367 660 3% 97% $31,415
Grande

The sample size for each region was calculated by employing stringent inclusion criteria to support a 99%
confidence level and a 5% confidence interval. The inclusion criteria for respondents were as follows:

1. Household incomes falling below the designated income ceiling per region, as outlined in Table A2.
2. Individuals aged 18 years or older.

3. Representation across all thirteen TDHCA regions in Texas, as depicted in Figure 5.
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4. Inclusion of household members responsible for energy management decisions.

5. Inclusion of both rural and urban households, with sampling quotas tailored to maintain
proportional representation, as delineated in Figure 7.

Data Collection

The data collection phase spanned four months, commencing in December 2022 and concluding in March
2023. Two survey companies were enlisted—each targeting di erent income levels, to support a more
robust representation of LMI households across the state.

Survey Company “A” gathered responses from individuals meeting income thresholds approximating 80%
to 100% of the Area Median Income (AMI). TEPRI conducted additional calculations to determine the average
AMI by aggregating and dividing individual county AMI figures within each region by the total number of
counties in that region.

In contrast, Survey Company “B” targeted respondents meeting inclusion criteria, with a specific focus on
Supplemental Nutrition Assistance Program (SNAP) recipients to ensure representation from the lowest
income bracket. To incentivize participation, respondents from this group were o ered compensation of
approximately $4 added to their SNAP benefits.

Both companies utilized mobile and digital platforms for data collection. Prior to administering the survey,
participants were fully briefed on the study’s objectives, protocol, and data handling procedures, including
provisions for data breaches and the collection of personal identifiers. Explicit consent was obtained from
all participants before the surveys were administered.

Survey Analysis

The analysis of survey responses involved a multi-faceted approach, encompassing descriptive statistics,
cross tabs, geospatial analysis, and regression analysis. From a total of 7,970 responses received, 6,520
were deemed suitable for further analysis. Responses were evaluated regionally, aligning with TDHCA's
13 uniform service regions, to ensure comprehensive insights into the energy challenges faced by LMI
households across Texas.

Furthermore, the analysis specifically focused on households responsible for paying their electricity bills
directly to their utility/electricity service provider or indirectly through their landlords. Respondents who
neither paid their electricity bill nor had someone in their household responsible for payment were excluded
from the final analyses.

Limitations

The primary limitation of the survey is the sole use of digital platforms for data collection- which could limit
accessibility, The use of multiple modes for data collection, including by telephone or paper format, may
lead to broader representation. Future surveys hope to broaden data collection modes and to include a
larger sample size across all regions.
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Appendix llI: Additional Resources

For an expanded discussion on the challenges that households with low-incomes face, the following
resources are helpful:

e Equitable Community Resilience : Case of Winter Storm Uri in Texas

e Understanding the disparate impacts of the 2021 Texas winter storm and power outages through
mobile phone location data and nighttime light images

e TEPRI Paper: A synthesis and review of exacerbated inequities from the February 2021 winter storm
(Uri) in Texas and the risks moving forward

e Environmental injustice and Hurricane Harvey: A household-level study of socially disparate flood
exposures in Greater Houston, Texas, USA

e Socioeconomic vulnerability and di _erential impact of severe weather-induced power outages
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https://www.sciencedirect.com/science/article/abs/pii/S2212420922002898
https://www.sciencedirect.com/science/article/abs/pii/S2212420924001018
https://www.sciencedirect.com/science/article/abs/pii/S2212420924001018
https://iopscience.iop.org/article/10.1088/2516-1083/aca9b4
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https://academic.oup.com/pnasnexus/article/2/10/pgad295/7286530?login=false#419276791
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