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1. EXECUTIVE SUMMARY
Energy is necessary for human survival and prosperity. We rely on energy for many functions that were
once considered conveniences but are now integral to the health, economic, and social well-being of
individuals, households, and communities in the 21 st century. We use energy in countless ways every
day: heating and cooling our homes; accessing the internet; powering our computers, cell phones, home
appliances, and lights; and increasingly, new uses such as charging cars. Energy is a key contributing
factor to the social determinants of health. It is integral to providing a healthy community environment
by minimizing air and water pollution, influencing healthier housing conditions, and improving economic
prosperity with added clean energy jobs and affordable energy options.
Energy equity (or energy justice) applies
justice principles to energy policy,
energy production and delivery systems,
energy consumption, and energy
security. 1 Energy equity requires that all
households and communities have
reliable access to and can afford the
quantity of energy needed to keep their
homes and neighborhoods safe and
healthy, to communicate and access
information, and to have mobility to
reach jobs, family, food and other
Photo by Zach Lucero on Unsplash.
necessities. But energy equity is not
currently a reality for many Americans,
particularly low-income households, communities of color, and those in many rural areas and small
towns. Almost one-third of American households have difficulty paying energy bills or adequately
heating and cooling their homes, and over 20 percent of households—roughly 25 million households—
report reducing or forgoing necessities such as food and medicine to pay an energy bill. 2 Communities of
color experience energy insecurity, for example having difficulty paying energy bills or sustaining
adequate heating and cooling in their homes, more than other groups: in 2015, 50 percent of African
American families reported characteristics of energy insecurity, compared to less than 30 percent of
whites. 3 Rural households also spend more on energy than other Americans. 4
Energy production using fossil fuels often pollutes the air, water, and soil in these communities, leading
to disproportionate and negative health impacts. Fine particulate matter air pollution emitted by power
plants, motor vehicles, and other sources, is estimated to cause more than 100,000 deaths per year in
the United States. 5 Exposure to air pollution from power plants varies by race, income, and geography,
with African Americans facing the highest mortality rates. 6 Access to clean energy resources (renewable
energy and energy efficiency) which can deliver energy without emitting air pollution, remains out-ofreach for rural and low-income communities and communities of color. Collectively, our decisions about
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The electricity grid is becoming cleaner. This change offers tremendous opportunities for
improving equity in a variety of ways: strengthening local economies with jobs in the
growing clean energy industry, reducing public health burdens from fossil power plants, and
ensuring access to new, clean technologies in communities burdened by existing energy
infrastructure and environmental hazards.
how to build and maintain our energy infrastructure and price its services will affect the health and
wellbeing of all our communities.
While equity may seem far off, the power sector is changing rapidly. New and evolving clean energy
technologies—energy efficiency, energy demand management, and customer-sited renewable energy
like solar—are becoming economically favorable relative to existing fossil-fuel infrastructure and hence
becoming mainstream. In addition, states are increasingly encouraging electrification—replacing
technologies that run by combusting fossil fuels, like gasoline vehicles and natural gas heating and
cooling, with alternatives that run on electricity, like electric vehicles and heat pumps. At the same time,
coal power plants are being shut down in growing numbers as they become unaffordable to operate. As
a result, the electricity grid is becoming cleaner. This change offers tremendous opportunities for
improving equity in a variety of ways: strengthening local economies with jobs in the growing clean
energy industry, reducing public health burdens from fossil power plants, and ensuring access to new,
clean technologies in communities burdened by existing energy infrastructure and environmental
hazards. But there are risks too: as energy markets and regulations shift towards greater consumer
dependence on electrical service (and internet access) for their fundamental needs, consumer costs
need to decline in order to maintain or alleviate high cost burdens. Purposeful, effective interventions
by policymakers, philanthropies, and community advocates are needed to ensure that vulnerable
communities receive the health and economic benefits of innovation in the power sector.
This report provides the results of a national study of the disparate impacts of electric and natural gas
systems and infrastructure on economic, social, and health outcomes. We group the impacts and our
findings on the most promising points of intervention into four overarching categories: energy access,
energy affordability, environmental hazards, and employment. We include four case studies to illustrate
our findings.
Our research finds that opportunities for addressing equity abound, especially as the transformation of
the power sector is underway and proceeding rapidly. The most promising points of intervention include
the following:
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Improving affordability

•Facilitating cooperative utilities’ transition away from the use of coal
•Addressing ratemaking practices that put disproportionate cost burdens on low-income customers
•Ensuring that new and cleaner technologies—energy efficiency, renewable energy, battery storage, and
efficient electrification—are affordable, accessible, and provide benefits to frontline communities

Improving access

•Expanding shut-off protections and arrearage management programs
•Implementing policies and initiatives to increase targeted investment in distributed or customer-sited
electric resources (e.g., combined solar and storage systems) that can improve reliability in remote areas,
avoid the need for expensive distribution system investments, and/or avoid expanding natural gas
pipelines that may become unnecessary well before the end of their useful lives

Reducing environmental hazards
•Investing program revenues from cap-and-invest programs (where those exist) in disadvantaged
communities, and promoting those programs elsewhere
•Aligning energy and environmental regulatory processes to ensure that clean technologies are
appropriately valued and implemented quickly
•Incorporating community resilience as a goal and allocating funding for energy-related resilience and
access efforts, such as pairing solar and storage to ensure that essential services are available if the power
from the grid goes out
Promoting employment

•Directly addressing the need for increased diversity in clean energy employment with targeted job training
•Providing a transition path for communities and work forces that are economically dependent on coal and
other fossil fuels

Implementing cross-cutting measures
•Aligning utility incentives and business models to reflect equity policy objectives, such as promoting a
diverse workforce, improving energy affordability and access, and discouraging utilities from pushing a
large portion of the cost of service into fixed charges on bills that disproportionately affect low-income
consumers
•Improving effective public engagement and equity goals by building connections between government
agencies, between agencies and advocates, and between different advocate organizations
•Building the capacity of community and non-profit advocates to intervene in energy decision-making
processes and opening up regulatory processes to more input
•Building cooperative (co-op) utility members’ capacity to encourage a transition to clean energy resources,
ensuring diverse community representation on co-op boards, and giving members access to new clean and
lower cost technologies
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Four case studies showcase innovations in these areas
The Regional Greenhouse Gas
Initiative illustrates how
Ohio’s arrearage
energy and environmental
management program
regulators throughout the
enables low-income
Northeast have cooperated
ratepayers to avoid service
over the past 10 years to
shutoffs by managing their
reduce carbon dioxide from
debt to the utility over time in
power plants by over 50
a way that works for many
percent, improving
consumers.
community conditions and
health outcomes.

The Minnesota Public Utilities
Stemming the flow of dollars
Commission is guiding Xcel
out of the community and
Energy using performancereducing costs for its
based regulation to improve
residents, Bloomfield, Iowa,is
affordability and reduce
using better resource
residential arrearages and
planning and investments in
disconnections--and also
solar and energy efficiency to
pursuing ways to incorporate
take charge of its energy
equity-related reliability,
future, reducing energy costs
customer service quality, and
and spurring local economic
workforce diversity into the
development.
regulatory framework.

The problems facing these communities are complex, and no single solution will address all the
inequities stemming from the energy sector. With all these solutions, it will take years of sustained
effort to overcome challenges, including high mistrust of government and of utilities. Further, efforts
beyond the edges of the energy sector are needed. For example, leveraging broadband infrastructure to
expand data access and energy management capabilities in rural communities will enable consumers to
manage and lower their energy bills.
This report includes a section on future research. Knowledge and implementation gaps include how to
improve resiliency and lower environmental impacts in low-income communities, rural areas, and
communities of color at a greater scale than projects currently in the works. We see potential for
promoting the increased use of integrated resource planning to ensure thorough consideration of nonfossil energy alternatives when utilities and others make decisions regarding resource options.
(Integrated resource planning is a regulatory process that examines in detail environmental, cost, and
other issues such as the risk of increased heat waves or windstorms.) Additional research on the
intersection of energy infrastructure with water, broadband, and transportation infrastructures could
provide many promising points of intervention. For example, providing broadband in rural areas can
facilitate access to new clean energy technologies (e.g., renewable energy and storage) that require
two-way communications with the electric grid. Better broadband service also provides benefits such as
improved access to services, job opportunities, and online learning and commerce.
Fortunately, this period of rapid change in the energy sector is accompanied by growing awareness of
the need to address the sector’s disparate impacts. Many communities are speaking up about current
and future impacts from energy on their health and the environment. And in some parts of the country,
state legislatures and regulators see the changes underway in the energy sector and are taking steps to
build equity into the picture. These bright spots can be leveraged in other places to ensure that clean
energy infrastructure is available to everyone. The time has never been better to ensure the energy
transition does not leave rural and low-income communities and communities of color behind—instead,
they can be partners in creating more affordable and healthier outcomes.
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2. INTRODUCTION
Energy is essential to human health and well-being. 7 Energy also has a central role in household and
community stability, mobility, and connectivity, and it can build economic and social opportunity. Access
to energy is not codified as a basic right in this country, and energy access and affordability can affect
communities with low incomes, communities of color, and communities in rural areas and small towns
more than others. A variety of environmental impacts arise throughout the life cycle of electricity
(generation, transmission, distribution, and consumption) and natural gas (extraction, processing,
transport, and use). 8 These activities can cause pollution of air, water, and land, as well as problems with
solid and hazardous waste. But in seeking to avoid these impacts, these communities face considerable
challenges in advocating for themselves within the energy decision-making process. All of this points to
the need to elevate energy infrastructure as an important community condition for social and economic
opportunity—one that leads to better health equity.
There is increasing understanding and evidence that where we live and the conditions in our
neighborhoods and communities—our economic, social, and built environments—have a profound
impact on our health and well-being. This is true now and for future generations. Decisions about where
and how to build energy infrastructure—especially how new, cleaner technologies are included—play a
major role in shaping these environments. This decision-making process needs to be approached from
the perspective of energy equity or energy justice. Energy equity applies justice principles to energy
policy, energy production and delivery systems, energy
consumption, and energy security. 9 Energy equity
requires that households and communities of all
incomes, races, geographies, and ethnicities have
reliable access to and can afford the quantity of energy
needed to keep their homes and neighborhoods safe
and healthy. It also requires that everyone be able to
communicate and access information, and to have
Disadvantaged communities face
unequal economic burdens from
mobility to reach jobs, family, food and other
energy. Photo by Josh Appel on
necessities. It emphasizes that communities and regions
Unsplash.
participate in and benefit from decisions that shape the
places where they live. This report seeks to apply these
ideas to the energy sector and the decision-making and
policy processes that characterize it.

Disadvantaged communities face
unequal health burdens from energy.
Photo from Big Stock.

The report describes our national study of disparate
impacts of electric and natural gas public and private
infrastructure on low-income people, communities of
color, and smaller communities (rural communities,
towns, and small and midsize cities). Our research
included in-person meetings, web forums, and
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interviews with 49 respondents representing a wide range of stakeholders from community action
agencies, key public decision-makers in the electric and gas utility space, non-government organizations
active in this topic, and others. We also conducted a literature review and interviews for our case
studies. For a description of the study’s methodology, see Appendix A.
The first section of the report describes how the electricity and natural gas sectors currently work,
including key influencers, decision-makers, policies, financing flows, and practices within the natural gas
and electric ecosystem. It describes the widespread, rapid changes these sectors are currently
experiencing and will experience in the future. We then discuss four overarching challenges to health,
social, and economic equity (i.e., energy access, energy affordability, environmental hazards, and
employment), and promising points of intervention for each, including cross-cutting solutions. Finally,
we provide key areas for future research.
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3. CONNECTION TO HEALTH AND EQUITY
There are many pathways through which energy affects health and equity. The following table shows a
subset of known impacts. We group these impacts into energy access, energy affordability,
environmental consequences of power generation on community conditions, and employment. These
impacts, and promising points of addressing them, are discussed in Section 5.

Energy affordability

Energy burden

Energy burdens are critically high for many Americans, particularly for low-income and rural
communities and communities of color.

Traditional utility regulation favors large investments that push up electricity rates.
Utility business
Construction cost overruns are common for large new generation facilities (e.g., nuclear) and are
model and
often partially or totally included in rates.
regulation
Regulatory framework in many states focuses on reasonable rates rather than on affordability.
Some utility rate structures do not support managing energy use and penalize low -usage and lowincome customers.
Barriers to
managing
energy use

Energy efficiency is not funded adequately (or focused enough) to reach all who would benefit.
The public lacks awareness of how to reduce energy use and programs that are available to help
them better afford their bills.

Access to energy

Costs of serving rural areas are higher than in urban areas and are reflected in rates.
Barriers to
clean
distributed
generation and
energy
efficiency
Account
shutoffs

Employment

Environmental Consequences of
Power Generation on Community
Conditions

Rural access
Air quality

Water and
Solid Waste

Rates of home ownership for low-income populations and communities of color are low; renters,
face additional barriers to installing measures to reduce energy costs.
Low-income populations often live in poor-quality housing; managing energy use safely is difficult,
and repairs may be needed before measures to reduce energy costs can be installed.
Rapid changes in the energy sector make it difficult for communities and regulators to ensure equal
access to new technologies.
Account terminations are common for low-income populations and contribute to energy insecurity.
The reliability of the power grid is poor in some rural areas.
Natural gas distribution systems are not present in many rural areas.
Criteria and toxic pollutants emitted from power plants create serious and disproportionate public
health impacts.
Resource extraction can have large water and solid waste impacts. In the absence of federal policy,
many states do not have adequate regulations on gas extraction.
Fossil and nuclear power plants create waste (e.g., coal ash, radioactive waste) that can leak into
waterways and groundwater.

ClimateCarbon dioxide emitted by power plants contributes to climate change, which scientists believe will
related health have severe and disproportionate negative impacts on health of low-income populations (e.g.,
impacts
increased asthma, diseases, impacts from exposure to extreme heat).
Regulatory
authority

Regulators face or perceive constraints on their authority to address equity issues.

Energy sector Clean energy (renewable and efficiency) is a good and growing source of jobs compared to
jobs
employment in conventional fuels, but the workforce is less diverse than the overall population.
Plant
retirements

Power plant closures can result in reduced tax base and loss of employment in surrounding
communities.

Aggregated
data

Employment analyses often lack attention to demographic and local impacts.
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4. HOW THE ELECTRICITY AND NATURAL GAS SECTORS WORK
This report considers the infrastructure and systems that provide electricity and natural gas for use in
homes and businesses, with a focus on residential customers. Below, we describe how the electricity
and natural gas sectors work currently, and changes that are disrupting and improving the way energy
can be provided.

4.1. What Is Included in the Sector?
Electricity
Electric infrastructure includes three components of the power grid: generation, transmission, and
distribution. Generation consists of the boilers, steam turbines, engines, photovoltaic cells, wind
turbines, and fuel cells that generate electricity; the fuel consumed by this equipment; and their
supporting systems (such as cooling, air and water emissions control, and solid waste handling).
Transmission includes high-voltage wires, transformers, and substations. Distribution generally includes
neighborhood-level utility poles or underground wires, physical connections to buildings, and utility
meters. 10
Electric infrastructure also includes equipment and systems that are on the customer side of the electric
meter—i.e., “behind-the-meter.” These consist of the electrical wiring within the home, the connected
devices and appliances, and any distributed generation such as rooftop solar. Programs that encourage
customers to install energy-efficient measures (also “behind-the-meter”) create benefits for their
participants through energy bill savings and health and safety improvements, as well as for all
ratepayers by reducing the need for new generation, distribution, and transmission infrastructure.
Rooftop solar and other distributed resources produce many of these same benefits.
Today’s power sector is in a time of rapid transformation, from a system that was centralized and largescale to a system with more distributed resources and more active participation by consumers, as shown
in Figure 1. Accordingly, utilities and other energy service providers are shifting their business models.
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Figure 1. Illustrative modern electric system

As shown in Figure 2, there are five main utility-scale generation sources of electrical energy: natural
gas, coal, nuclear, petroleum, and renewables (hydro, wind, biomass, solar, and geothermal). 11
Figure 2. Sources of U.S. electricity generation from utility-scale facilities, 2018

renewables 17%
petroleum 1%
nuclear 19%

coal 27%

natural gas 35%

Source: Reproduced from U.S. Energy
Information Administration, Electric
Power Monthly, February 2019,
preliminary data.
https://www.eia.gov/energyexplained/el
ectricity/electricity-in-the-us.php,
accessed January 2, 2020.
Note: Small generation resources are not
included in this figure.
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Currently, renewable sources (predominantly distributed solar, and utility-scale solar and wind) and
natural gas generators account for most new electricity resource development. The costs of utility-scale
and small-scale renewable resources12 and storage13 have fallen quickly, and policymakers have set state
goals and implemented other policies to spur private investment. As a result, installations of these
resources have flourished. In the category of fossil fuel power plants, natural gas represented the largest
increase in generation capacity in 2017. 14 Meanwhile, coal is becoming less cost-competitive against
renewable energy sources. Sixteen gigawatts of coal plants retired in 2017 and another 10 gigawatts
retired in 2018, with many more announced for 2019–2024. 15,16 As a result, coal’s percentage of the
electricity generated in the United States dropped from 50 percent of electricity generated in 2008 to
only 17 percent in the first quarter of 2020. 17 As coal use declines, renewable energy is ramping up.

Natural Gas
Natural gas is a fuel used for many purposes in the United States. In 2018, residential uses (primarily for
heating air and water and for cooking food) constituted about 17 percent of total U.S. natural gas
consumption. Natural gas is also a significant source of energy for commercial and industrial applications
and for electricity generation: In 2018, power plants consumed about 35 percent of natural gas energy. 18
Natural gas infrastructure encompasses a vast network needed to bring the gas to end-users. Natural
gas is extracted using drills, pumps, water, and chemicals; processed in plants; transported via pipelines,
trucks, ships, and ports; and distributed to consumers by a network of compressor stations and local
pipelines. 19 At each of these steps, there are potential environmental and human health impacts, and
people who live near the sites of these activities are exposed to chemicals and poor air quality. 20
In recent years, natural gas extraction has seen large technical advances in drilling, including a technique
known as hydraulic fracturing, or fracking. As fracking enabled more production of natural gas, shown in
Figure 3, the availability of natural gas within the United States increased dramatically. 21 The emergence
of fracking led to a steep drop in the price of natural gas that has fueled a push for new pipelines and
electric generation using natural gas. But over the next 10 to 30 years, potential or existing
environmental policies at the federal, state, and local levels are likely to require a decline in natural gas
consumption. Jurisdictions are paying more attention to the problems associated with investing in
natural gas infrastructure given the emissions, health, and environmental impacts that occur throughout
the extraction and distribution process. 22 These problems (e.g., water use and contamination and
methane leaks) have not been well accounted for to date. 23 Decisions about building new natural gas
projects—and about extending the life of existing infrastructure—must account for the risk that such
projects could become “stranded assets,” or uneconomic to operate, before the end of their physical
lives and become a burden on ratepayers. 24
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Figure 3. U.S. natural gas consumption, production, and net imports

Source: U.S. Energy Information Administration, Monthly Energy Review, Table 4.1, April 2019.

Employment
The energy efficiency industry is a large, local source of employment (2.35 million in whole or in part in
2018), and the field is growing. In 2018, energy efficiency added 76,000 net jobs in the design,
installation, and manufacture of energy efficiency products and services. 25
The electric power generation sector employs workers in construction, utilities, manufacturing, and
other industries. In 2018, the sector as a whole employed more than 875,000 workers, with roughly a
third in construction. Currently, most new jobs in electric generation are related to solar and wind. 26
Roughly 242,000 workers spend most of their time on solar, with an additional 93,000 employees
spending less than half their time on solar-related work. Wind energy firms employed about 111,000
workers in 2018. 27
The fuels sector employed over 1.1 million people in 2018. 28 On the natural gas side, in 2018 there were
more than 270,000 workers employed in related industries, including mining and extraction,
manufacturing, and professional and business services. 29 During parts of the gas development process,
companies often need to bring in non-local workers to fill jobs. 30
In 2018, roughly 1.3 million Americans worked in transmission, distribution, and storage—including the
infrastructure that links electric power and fuel supplies to intermediate and end-users. 31
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4.2. What Is the State of the Infrastructure, and Which Communities Don’t
Have Basic Energy Infrastructure?
While access to electricity is pervasive in the United States, 32 the reliability of service varies. The average
U.S. customer experiences slightly more than one power outage per year with an average duration of
four hours. 33 Both lower population densities (i.e., rural areas) and high wind are correlated with more
frequent power interruptions. 34 Outage duration tends to be longer in rural areas as well. For example,
Avista Corporation in Washington State reported that three-quarters of all customer outage hours in
2018 were on rural parts of its system. 35
The average duration of power outages doubled between 2016 and 2017, driven by major events such
as storms. 36 As severe weather events increase in frequency and magnitude due to climate change,
outages may become endemic. 37
In many states and regions, electric rates are used to support improvements and maintenance of
outdated electric transmission and distribution systems. Much of the country’s electricity infrastructure
was built in the middle of the 20th century—some even in the 19th century. U.S. energy infrastructure
receives a rating of D+ from the American Society of Civil Engineers, who point to the following
problems:38
● Lack of a federal energy policy leading to no national strategy to transition to more sustainable
energy sources;
● Sporadic local investment in “storm hardening” to make systems more resilient in the face of
natural disasters, pointing to a need for federal guidance; and
● Cumbersome permitting processes (with high levels of local opposition) that slow down
construction of physical transmission lines that help bring renewable sources online.
The locations of fossil fired power plants depend on many factors: access to transmission lines, access to
fuel supply, and access to water for cooling. Today, many new gas plants are being built where old coal
plants once stood because of access to transmission lines. 39 Some coal plants are being directly
converted to gas. For a number of reasons, the populations surrounding these plants are
disproportionately low-income and communities of color. 40 When operators are not required to operate
pollution emissions controls, these plants emit harmful nitrogen oxides and other toxic pollutants. 41
The state of natural gas pipelines and distribution infrastructure varies widely around the United States.
Some pipelines have been in place for 75 years or more and require additional maintenance. Explosions
and other accidents in the past few years have led to calls from governors, legislators, and communities
for improved maintenance and more stringent oversight of pipelines at the state and federal levels. 42
Although gas pipelines are present in all the lower 48 states, there are many rural areas without access
to natural gas for residential use. People in these areas face higher costs for space and water heating
because they must use oil, propane, or wood. Some rural homes use older electric heating systems,
which are inefficient and costly to operate.
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The location of natural gas extraction infrastructure depends on where reserves are located
underground. 43 Often this is in rural areas. These areas obtain economic benefits (i.e., jobs, tax revenue)
from the gas industry but often bear a disproportionate environmental and human health burden. When
natural gas is transported by trucks, there is substantial wear and tear on roads, straining local
government budgets that could otherwise be spent on providing services to at-risk populations. 44

4.3. Who Provides Electricity and Natural Gas?
In some areas of the country, the same “vertically integrated” utility owns generation, transmission, and
distribution infrastructure. In other areas, states have “restructured” utility regulation to allow
ownership of these parts of the sector to be broken up. The figure below shows the current makeup of
electricity providers in the United States.
Figure 4. Electricity providers in the United States

168 Investor-owned
utilities

2,770 Publicly owned
utilities & co-ops

•Large electric distributors that issue stock owned by shareholders
•Regulated as monopolies
•Most prevalent in heavily populated areas on coasts
•Serve 72 percent of customers
•38 percent of net electricity generation
•80 percent of transmission
•50 percent of distribution

•Federal-, state-, and municipal-run utilities, and not-for-profit memberowned utilities (co-ops)
•Serve 29 percent of customers
•22 percent of net generation
•20 percent of transmission
•50 percent of distribution
•Rural co-ops serve 3/4 of the country's land mass and are most prevalent
in the Midwest and Southeast

2,800 Independent
power producers

•Roughly 40 percent of net generation

211 Electric power
marketers

•Buy and sell electricity to consumers in restructured jurisdictions
•Account for approximately 19 percent of sales to consumers

Net generation refers to the total amount of electricity produced less the electricity used in the power plant, e.g., to operate fuel
handling equipment, water pumps, combustion and cooling air fans, and pollution control equipment. (U.S. Energy Information
Administration, Frequently Asked Questions. https://www.eia.gov/tools/faqs/faq.php?id=101&t=3 , accessed December 31,
2019.)
Sources: U.S. Energy Information Administration 2019. Today in Energy: Investor -owned utilities served 72% of U.S. Electricity
customers in 2017. https://www.eia.gov/todayinenergy/detail.php?id=40913 . Lazar, Jim. (2016). Electricity Regulation in the
US: A Guide. Second Edition. Montpelier, VT: The Regulatory Assistance Project. Retrieved from
http://www.raponline.org/knowledge-center/electricity- regulation-in-the-us-a-guide-2.
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Rural areas are more commonly served by electric cooperatives,
or co-ops. Today, 812 co-ops serve 20 million customers in 47
states. 45 Co-ops have fewer customers per mile of transmission
and distribution than investor-owned utilities.
Natural gas utilities, also known as local distribution companies,
are regulated utilities that deliver natural gas to end-users
(residential, industrial, and commercial customers, also called
ratepayers) in a region. Some gas utilities are investor-owned,
while others are municipal-owned. These utilities transport
natural gas from a main delivery point on a transmission

RURAL CO-OP CHALLENGES
Co-ops, which tend to serve rural areas,
maintain more distribution lines with less
revenue. The isolation of these systems can
make infrastructure construction and
maintenance more expensive, as well as
make it more challenging to maintain a
reliable power supply. Furthermore, lack of
broadband access in rural areas can make it
difficult to install various technologies that
can improve the operations of the grid.

pipeline to individual customers. 46

4.4. Who Pays for Improvements and Maintenance?
The owners of a given component of energy infrastructure (such as a power plant, electric transmission
and distribution, or gas distribution systems) pay for its construction and maintenance. Ultimately, the
funds come from ratepayers—owners either directly recover the costs in rates, or they recover costs
plus financing over an extended period of time, also via rates. 47,48 For both electricity and natural gas,
the impact on equity depends on how the rates are designed for residential customers (e.g., how much
is assessed in a fixed monthly charge versus a charge that is dependent on usage) 49 and how costs are
apportioned among different rate classes (residential, commercial, and industrial). 50
Existing transmission and distribution systems are maintained by individual utilities and under certain
circumstances by independent system operators. The costs of maintaining and replacing aging
infrastructure can be high. Private utilities often build maintenance and upgrade costs for transmission
into rate increases—but because some regulators limit these increases, their utilities often do not
adequately maintain and upgrade their systems. 51 If utilities do propose to address potential weak spots
on their systems, they tend to focus on assets that earn a larger profit (e.g., poles and wires) rather than
less costly energy efficiency and other distributed energy resources (see page 26). Some regulators have
countered this tendency by establishing quality standards and utility incentives for service performance,
including reliability and customer service. 52 This performance-based regulation can be a useful tool for
other purposes as well: It can be designed with metrics to assist low- and moderate-income customers
and better ensure affordability.
New transmission infrastructure is being developed through state policies to connect large-scale
renewable resources in remote areas to urban areas with high demand. New utility-scale installations of
renewable resources, particularly wind and solar, are burgeoning. Smaller-scale individual solar
installations, often paid for or leased by the individual customers/owners, are also skyrocketing. The
growth of rooftop solar, as with energy efficiency, results in lower electricity sales. 53 This creates a
challenge for utilities to pay for the maintenance and management of the grid. But it also creates
opportunities such as improving resiliency in neighborhoods (particularly if combined with storage).
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4.5. Who Has Oversight?
Energy utilities provide essential services to the public, and the physical, technological, and economic
aspects of how they do business naturally lead to the formation of monopolies. For these reasons,
regulation of electricity and natural gas utility systems has evolved to ensure systems are reliable, safe,
and fairly priced.
Regulation primarily occurs at the federal and state levels. Federal regulators have overall responsibility
for reliability and oversee interstate power sales and service through the Federal Energy Regulatory
Commission (FERC). 54 Each state has a public utilities commission (PUC, also sometimes known as a
public service commission or corporation commission) with appointed or elected members who regulate
facilities and the retail sales (including rates) of private utilities. 55,56 Resources that are behind-the-meter
(residential solar and energy efficiency programs) are generally overseen by the jurisdiction that sets
rates for that electricity or natural gas provider.
Consumer-owned utilities—municipal utilities, utility districts, and cooperatives (co-ops)—are not
generally regulated by state PUCs. Municipal utilities are typically governed by city councils or
independent boards, utility districts are governed by an elected body, and co-ops are governed by a
board elected by members (i.e., customers/ratepayers of the co-op).
Local governments in some states have a degree of authority over transmission siting, power plant
siting, pole and utility line siting, and coordination with construction. But in most states, permitting for
transmission and power plant siting is handled by the state (i.e., local regulations and legislation may be
preempted). In addition, there are regulations governing the many health and environmental impacts
associated with electricity generation, such as those related to air and water pollution, solid and
hazardous waste, and water discharge. These regulations stem in part from the federal Clean Air Act, 57
Clean Water Act, 58 and Resource Conservation and Recovery Act. 59 The U.S. Environmental Protection
Agency (EPA) enforces these regulations or delegates its authority to state or local environmental
protection offices. Environmental regulators at all levels of government have some jurisdiction over
power plant emissions. Some states have a requirement that fossil-fired plants obtain a “certificate of
need” from the utility commission, an environmental impact statement, or a wetlands permit depending
on the location of the facility and state authority. Many states also have an energy office that manages
state energy planning, which guides utilities in their procurement and addresses the state’s
environmental and energy goals, such as reducing harmful emissions. As shown in Figure 5, much
decision-making happens at the state and federal levels.
All of these layers lead to a diverse set of requirements, timelines, and oversight that make access to
decision-making difficult for citizens and community leaders, as discussed more below.

Energy Infrastructure: Sources of Inequities and Policy Solutions for Improving Community Health and Wellbeing

15

Figure 5. General framework for regulation of electricity and natural gas in the United States

Notes: This represents the general framework in place in most parts o f the country.
Other federal departments include Department of Energy, Council on Environmental Quality, Office of Management and Budget ,
and others with portions of energy and environmental regulation or oversight of those regulations. Other state departments
include agencies like transportation, housing, and public health.

Natural gas production is regulated by various federal and state regulations for air, water, and solid and
hazardous waste impacts. 60,61,62,63 These statutes govern various aspects of the environmental impacts
of natural gas infrastructure. The “fracking” of natural gas has impacts on air quality, water quality, and
solid and hazardous waste levels. Among the primary concerns are the chemicals and water used to
force natural gas from the ground so it can be captured and used. 64 Per the 2005 Energy Policy Act,
regulation of fracking is under the purview of the states, yet many states do not require any disclosure
of the chemicals used in fracking. 65 Implementing regulations on the use of chemicals and water in
fracking has played out differently in different states. 66 All of these factors have implications that affect
equity in areas where fracking occurs, which is primarily rural areas.
Natural gas pipelines are regulated by FERC when they are being sited under the Federal Power Act. 67,68
The related infrastructure, like compressor stations along the pipelines, may require state or local
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This mismatch in regulatory oversight—the federal government intervening in air and water
quality matters, while leaving energy decisions to the states—leads to inconsistent and
unequal consideration of concerns important to the populations discussed in this report.
permits for air, water, and waste impacts. 69 The federal Department of Transportation regulates natural
gas transported by barge or truck, and the Coast Guard regulates transports by fuel barges. 70,71 Where
natural gas and oil wells are located on public lands, the Bureau of Land Management (BLM) has
oversight of the rights and leases to minerals and fuels. 72
Government agencies dealing with energy, health, and the environment generally do not coordinate
among themselves, so decisions are made without sufficient discussion across agencies. These decisions
suffer from a lack of forward-thinking about how multiple agencies working together could make more
equitable decisions. This problem is highlighted by issues that affect multiple facets and levels of
government and the public, like the intersection of energy and health. Given the extent of existing
federal and state programs and regulations, the implications and inefficiencies are large. To counter
these difficulties and promote coordination, several states (e.g., Arkansas, Connecticut, Kentucky, and
Massachusetts) enacted legislation that placed their energy and environmental agencies under one
cabinet official. As another example, the Board of Directors of the Regional Greenhouse Gas Initiative
consists of commissioners from environment and energy agencies in each member state.
Because the United States lacks a national energy strategy, decisions regarding energy policy and
services occur separately in each of the 50 state PUCs (or their equivalent) and state energy offices. 73 In
contrast, while the primary implementation of environmental law and policy also occurs at the state and
local levels, specific federal regulations such as the Clean Air Act and Clean Water Act require nationallevel standards. EPA oversight generally helps to ensure that laws are consistently implemented and
enforced across states and localities, regardless of economic status or population size. 74 This mismatch
in regulatory oversight—the federal government intervening in air and water quality matters, while
leaving energy decisions to the states—leads to inconsistent and unequal consideration of concerns
important to the populations discussed in this report. For example, in federal energy decisions like those
related to building new pipelines, environmental regulators who might seek to mitigate a project’s
negative impact have little influence until the project is far along and difficult to change. Also, while
there is a National Environmental Policy Act (NEPA) for projects that are of a certain size or receive at
least a certain amount of federal funding (e.g., projects on federal highways), not every state has an
equivalent state environmental policy act, or SEPA. Where SEPAs exist, their scope varies by state.
Finally, as revealed in interviews conducted for this report, neither NEPA or their equivalent SEPAs have
fully utilized the broad scope of these acts to integrate equity concerns and to require alternatives to a
proposed project that would improve public health and the environment. 75
Sometimes permitting processes at the state and local levels can be pre-empted by a federal authority.
For example, FERC has primacy over natural gas pipeline procedures and permits, and it can override
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local concerns on permitting a compressor station or pipeline location or route. 76 States may pre-empt
local decision-makers as well, for example in decisions on the locations of energy facilities.
State governors and high-level officials (such as agency commissioners) can have considerable influence
on energy policy. However, these officials turn over every four years or so. Short political timelines
result in inadequate attention to longer-term issues in energy decision-making, including ongoing
community education and engagement. While many federal and state regulators have longer terms,
they face other constraints—such as access to the resources needed to launch effective public
awareness campaigns on how to influence the decision-making process.

4.6. Who Participates in the Decision-Making Process?
In addition to the federal and state regulators whose roles are described above, various players
influence the decision-making process.
Utilities and their trade associations have strong voices in ongoing policy discussions. These entities
bring to bear a wealth of resources—in the case of utilities, largely funded by ratepayers—to build
persuasive arguments in favor of their business interests. In addition, the fossil fuel and clean energy
industries influence policy decisions related to power generation and the transition to renewables. In
many cases, utility responsiveness to customer concerns has been slow or non-existent, leading to
consumer mistrust of utilities. To ensure more voices are heard, some state PUCs have formed
stakeholder collaboratives that include various interest groups to informally discuss and make
recommendations to the PUC.
More than 40 states have a consumer advocate who represents the public in rate hearings and
negotiations. This role may reside in the attorney general’s office, within the PUC, or within another
agency. 77 The level of their funding for advocacy and the amount of resources at their disposal vary a
great deal. The job of those offices is generally to represent the interest of all classes of consumers, from
industrial to residential. When groups of consumers have conflicting interests (or, in the case of lowincome consumers, could benefit from more focused attention) these offices are constrained in their
ability to respond.
Community action agencies or legal aid groups sometimes intervene if they get funding specific to a
particular issue or decide to focus on some aspect of energy (such as a rate case). While municipal
utilities and co-ops may be better aligned with customer and community priorities and needs, given they
are managed by and report to local representatives, disadvantaged consumers may not have an
adequate voice in decision-making. Municipal utilities may not have the resources to educate their
board members about new technologies or lower cost alternatives to their business-as-usual approach.
Communities of color and low-income communities have long been left out of decision-making. People
of color are underrepresented in energy leadership and in agencies addressing energy issues, according
to our interviews. A 2016 study by the Labor Neighbor Research and Training Center and ACORN
International for the Rural Power Project looked at the composition of governing boards of cooperative
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electric utilities in the South. This
study concluded that 95.3 percent
of board members were white,
while only 4.4 percent of the
members were African
American. 78
Information asymmetries are a
real barrier to greater community
participation in energy sector
decision-making. While
communities may be aware of the
health impacts of local facilities
Natural gas pipeline through
(e.g., power plants or pipelines),
forest. Photo by Big Stock.
they may not understand the total
impacts of all facilities in their area, the cumulative impacts over time, or the contributions of different
types of energy use. 79 Further, host communities sometimes only learn that infrastructure is being
planned for their area once the project has already met a number of regulatory requirements. The costs
of overbuilding energy facilities or the risk of cost overruns are generally not obvious to communities
when investment decisions are made.

The implications of poor investments may take years to become public. Nonetheless,
ratepayers are often on the hook. The resulting rate increases may have large impacts on lowincome customers. 80

Advocates and community groups also face major logistical barriers to intervening in energy decisionmaking processes. Frequently, regulatory rate cases before PUCs occur during weekday working hours,
effectively limiting participation. Other energy decision-making processes, like permitting for electricity
and natural gas infrastructure (such as new pipelines), happen at the federal level. In these cases,
intervention effectively requires attendance at meetings or hearings in Washington, D.C., and therefore
is limited to national non-government organizations with staff dedicated to these issues. Other energy
infrastructure permitting processes, such as for transmission lines, generally occur at the regional or
national level and likewise offer limited access for community-based advocates. Disjointed proceedings
or lack of access to information about the processes and timing make it difficult for advocates and
affected communities to participate. 81
Energy and environmental proceedings and processes each come with their own terminologies,
boundaries, requirements, and regulatory cultures that intervenors must navigate to influence the
outcome. To be effective, information presented must be consistent with the scope of the proceeding
and the definitions and authorizing legislation and regulations. This requires specialized skills. Those
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proposing projects hire consultants and legal representatives82 at market rates that can be hundreds of
dollars per hour. The general public—and especially customers who are low-income, rural, and on a
fixed income—not only cannot afford to hire consultants, but they are also unfamiliar with the
nomenclature and procedures. When members of these groups submit comments or attend public
hearings, their interventions are usually broad (“we don’t want this plant”) and general (“we have too
many facilities in our town now”). As a result, they are easily dismissed by the agency since it may be too
late in the process or the comments are not specific enough to be addressed.
As a result, low-income communities, communities of color, and especially rural communities (where
most fracking occurs) may be excluded from the energy decision-making process. Although tribes have
special rights to consult on federal projects that might affect Native historical sites under the National
Historic Preservation Act, 83 many feel that their input is not adequately considered, particularly in
natural gas and oil extraction decisions. 84 In some parts of the United States, these are significant
concerns for tribes who may not be consulted about developments on land within or adjacent to their
jurisdictions. 85 As an extreme example of the time-sensitive and high-stakes energy decisions impacting
disadvantaged communities, energy companies and utilities may use eminent domain to acquire private
land needed for planned oil and gas pipelines and transmission lines. Such instances are often
controversial and contentious.
The environmental justice movement is fighting to lessen the negative impacts from siting decisions,
improve access to new clean technologies, and enhance the oversight of existing facilities. Yet resource
constraints make sustained, in-depth, long-term intervention very difficult. Section 5 discusses
opportunities for making energy infrastructure decision-making more inclusive.

Energy Infrastructure: Sources of Inequities and Policy Solutions for Improving Community Health and Wellbeing

20

5. BARRIERS AND PROMISING POINTS OF INTERVENTION
We rely on energy for many functions that were once considered conveniences but are now integral to
health, economic, and social well-being in the 21st century. Modern activities of daily life, such as public
and private transportation, cooking, and work and pleasure that is reliant on the internet, require
reliable, affordable, and resilient energy infrastructure. Energy allows us to heat and cool our homes, be
connected socially, and work effectively and search for work.
In this section, we discuss key sources of inequity and challenges preventing equitable outcomes in the
energy sector. We describe the most promising points of intervention for policymakers, advocates, and
philanthropy to improve energy affordability, expand access to energy, reduce community
environmental hazards, and create employment and economic opportunities, all of which are important
social determinants of health.

5.1. Affordability of Energy
Key Barriers and Problems
Many low-income households face the “heat or eat” dilemma on a regular basis. 86 Yet despite the
frequency of these events, our interviews revealed that the health, social, and economic benefits of
avoiding energy-related crises (e.g., shutoffs and associated health impacts) are not widely recognized
by the industry and analysts of energy markets, and data on these crises are lacking.
High energy burdens. Low-income households and many communities of color struggle to afford
energy, causing health, economic, and social instability. 87 Households with high energy burdens (i.e.,
that spend a high percentage of household income on energy) may face stark choices, such as choosing
between necessities like home heating or cooling, food, and healthcare. 88 Energy insecurity89 may lead
to challenges managing chronic medical conditions due to lack of refrigeration for medications or
electricity to run medical devices, and in some cases the inability to afford energy bills may lead to
housing instability or even homelessness. 90 Energy insecurity is also associated with food insecurity
among children, and households with children are more likely to experience energy insecurity. 91
Energy insecurity in the United States in 2015
Almost one-third of U.S.
11 percent of surveyed
households (31 percent) reported households reported keeping their
difficulty in paying energy bills or
home at an unhealthy or unsafe
adequately heating and cooling
temperature (in winter or
their homes.
summer) to try to save money.

Over 20 percent of households—
roughly 25 million households—
reported reducing or forgoing
necessities such as food and
medicine to pay an energy bill.

Source: U.S. Energy Information Administration. September 2018. Today in Energy: One in three U.S. households faces a
challenge in meeting energy needs.
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Reducing energy burdens can help address other challenges that low-income households face. It can
enable individuals and families to redirect funds towards food and medicine, and to reduce their
dependence on other federal programs.
High energy burdens are particularly acute for low-income communities and many people of color.
Unsurprisingly, households classified as low-income report experiencing more frequent energy
insecurity events, such as receiving a disconnection notice or forgoing necessities to pay energy bills,
than those with higher income levels. 92 Communities of color experience energy insecurity, for example
having difficulty paying energy bills or sustaining adequate heating and cooling in their homes, more
than other groups: in 2015, roughly 50 percent of African American families reported characteristics of
energy insecurity, compared to less than 30 percent of whites. 93 Households in predominantly minority
neighborhoods experience higher energy cost burdens, as much as 27 percent higher, than households
with similar income levels in predominantly non-Hispanic white communities. 94 African American
families are more likely than other groups to spend a high percentage of household income on energy
and on rent, as shown in the figure below. 95
Figure 6. Percent of families facing economic energy insecurity
Other
5%
Hispanic
18%

White
28%

African
American
49%

Poor housing conditions. People living in older homes (built before 1990) are more likely to experience
energy insecurity, sometimes related to deteriorating building conditions. 96 In addition to income levels,
poor housing conditions and high upfront costs of upgrades are major contributing causes of high
energy burdens. Low-income families are more likely to live in housing with heating and electrical
problems and without adequate insulation and heating capacity. 97 Other problems—such as missing or
broken windows and doors and holes in floors, walls, and roofs—pose critical barriers to making energy
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efficiency improvements. Some of
these issues, such as old heating
equipment and outdated electrical
wiring, present fire safety and indoor
air quality issues that require medical
treatment and costs to address as well.
Many low-income households are
renters, and as a result they face
additional challenges to making home
improvements to reduce their energy
burden. 98

High energy burdens are particularly acute for
low-income communities and many people of
color. Photo by Big Stock.

Insufficient support for renters.
Another factor undermining access by
low-income populations and many communities of color is their lower rate of homeownership. Utilityrun comprehensive energy efficiency programs generally target homeowners, and either are not offered
to or are not marketed to landlords. Often, landlords do not benefit from energy efficiency upgrades in
the short run because their tenants pay the energy bills (electric and heating). In the long run, landlords
may benefit from increased property value, but evidence that this is a compelling enough reason to do
the upgrades is lacking. 99
Higher costs in rural areas. The percentage of household income spent on energy use in the home (i.e.,
the home energy cost burden) is higher for rural populations than for non-rural populations. The
American Council for an Energy-Efficient Economy’s 2018 national study found that, on average, energy
bills amount to 4.4 percent of income in rural tracts. Rural households’ median energy burden (4.4
percent) is higher than the median energy burden of 3.1 percent in metropolitan areas and higher than
the median energy burden of 3.3 percent for all households in the United States. 100 According to the
study, rural energy burdens are highest in New England, East South Central, and Mid-Atlantic regions. 101
Since electricity is also needed to pump water to and within homes served by wells, high costs in remote
areas can also lead to rationing of water used for cooking and hygiene. 102
Lack of regulatory focus on affordability. Many PUCs are charged with setting “reasonable” rates. As
generally applied, the reasonable rates standard reflects supply- and demand-side considerations.
However, the definition of reasonable applied by commissions usually does not consider the portion of a
household’s budget that is spent on energy. Further, the impacts of utility investment decisions on
specific groups are only considered in practice to the extent that data on these groups are available and
they are required to do so. In some areas, utilities do not collect the data to enable decisions that might
improve the services for low-income customers, and as a result decision-makers often do not consider
impacts on this segment of the population when weighing investment and cost-recovery decisions.
The lack of focus on affordability applies to all types of investments, including conventional and
transformational clean energy investments, and investments that are targeted to disadvantaged
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communities. Defining the fair share of transformative investment that consumers (in particular lowincome consumers) should pay in rates is much debated. For example, it poses individuals’ long-term
benefit from investments to slow climate change against their capacity to pay for daily necessities. This
debate splits energy policy along multiple stress lines, as per the example noted above. There are
ongoing debates about how to balance increases in energy cost burden on lower income households
with the up-front costs of policies to address climate change. This is an area where additional discussion
and research could bring about more equitable solutions.
Rigid requirements for federal weatherization
assistance. Energy efficiency and weatherization
can provide long-term savings on energy bills,
and low-income energy efficiency programs can
also reduce energy assistance program costs
over time. Yet in states with a greater proportion
of low-income residents, utilities spend less on
low-income energy efficiency. 103 Many utilities
do not offer any low-income programs at all,
despite having larger low-income populations. 104,
105,106,107 Where programs exist, the offerings
vary widely in comprehensiveness. For example,
electric utility energy efficiency programs, with
the exception of those in Massachusetts and few
other states, are generally limited to measures
that operate most of the time unless a home is
electrically heated.

FEDERAL WEATHERIZATION ASSISTANCE PROGRAM
The Federal Department of Energy Weatherization
Assistance Program influences almost all of the other
low-income energy efficiency expenditures that the
public sector funds and many of the programs run by
utilities. In 46 states, the designated community action
agencies that install weatherization measures also
receive funding from the state LIHEAP programs. In a
few states, these community agencies obtain funding
from state-funded programs. Many utility programs
are designed to use the same agencies to bundle
together the delivery of all appropriate measures.
These community action agencies have unique access
to so-called “hard to reach” consumers, including lowincome households, and offer a wide range of familysupporting and senior care services.

Energy efficiency and weatherization can provide
long-term savings on energy bills. Photo by Big Stock.

The Department of Energy’s
Weatherization Assistance Program (WAP)
has a formal and strict regulatory
framework: WAP requires that all
investments made in eligible homes meet a
savings to investment ratio of 1:1 or better,
based solely on the projected avoided bills
to the household over the life of the
measures. As a result, some measures that
would be useful aren’t installed. Also,
households with incomes up to 200 percent
of the fderal poverty guideline are eligible,
but, in practice, priority is given to
households with an elderly or disabled
member or a young child.
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Other funding sources permit additional investments. Funds transferred from the Low Income Home
Energy Assistance Program (LIHEAP) for WAP in most states can be used for health and safety measures
beyond those allowed by the federal WAP, such as replacement home heating equipment and
mitigation of other hazardous conditions.
Ratemaking and billing practices. Energy unaffordability is influenced by state or utility ratemaking
practices and policies. There are two types of considerations:
● Cost apportionment between residential and commercial users: There are several ways that
costs can be allocated to different types of customers or customer classes. Costs can be
allocated based on the number of users, peak demand usage, or energy used. Cost allocation
based on the number of customers or peak demand usage will favor larger commercial and
industrial users, while apportionment based on overall energy use will distribute costs more
evenly across types of customers.
● Residential rate designs: Residential rates can be designed as flat, inclining block, declining
block, or time-of-use. 108 Over time, rates have transitioned away from declining block rates with
the realization that these rates provided a disincentive for customers to pursue energ y
efficiency. However, more can be done to encourage a move from declining block or flat rates to
time-of-use or inclining block rates. Low-income households tend to have lower energy usage.
Therefore, an inclining block structure, where the rates increase with higher usage, will be more
favorable than a flat (one rate regardless of usage) or a declining block rate (discounted rate for
higher usage). 109

Flat rate

Declining block rate

Time-of-use rate

Inclining block rate

Rate remains the same
regardless of timing or
usage

Energy gets cheaper with
higher usage

Can set higher rates for
times of higher energy
demand

Energy gets more
expensive with higher
usage

Efficiency provides
moderate savings

Little incentive for
efficiency

Can design for high
efficiency savings

Efficiency provides
increasing savings

Electricity service charges vary by jurisdiction but almost always include fixed charges (e.g., a monthly or
customer fee) in addition to volumetric ones (i.e., per kWh of use). Utilities are increasingly proposing to
recover more of their costs through mandatory monthly fixed charges rather than through rates based
on usage. This is perceived to reduce the utility’s risk that its revenues will go down if sales decline (e.g.,
as a result of energy efficiency, distributed generation, weather, or economic downturns). However,
shifting cost recovery to fixed charges is very problematic for low-income customers, because it reduces
these customers’ ability to manage their bills. Higher fixed charges tend to increase bills for low‐usage
customers, including low-income customers, while decreasing them for high‐use customers. 110 For coops, the high ratio of infrastructure to customers means they have high fixed costs that are often passed
through directly to customers as high fixed charges on electricity bills (in some cases as high as $48 per
month). 111
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LIHEAP participants can get discounted rates
from investor-owned utilities in most areas,
but these discounts do nothing to address the
overdue bills that these customers have often
already accrued and do not reduce energy
rates enough to make them affordable for
many consumers. To address these issues,
arrearage management programs forgive
overdue balances if participants pay their bills
regularly, and payment plans that set bills
relative to income for eligible customers
improve energy affordability. See the case
study on Ohio Arrearage Management
(Section 6.2).

HELP FOR LOW-INCOME RATEPAYERS IN OHIO
About one-third of eligible low-income electric and gas
customers in Ohio are served by the state’s Percentage in
Income Payment Program, which helps them avoid utility
shutoffs and obtain energy efficiency and weatherization
improvements for their homes. Enrollment in PIPP makes
the “eat or heat” question less urgent for families at or
below the 150 percent federal poverty rate. Among the
model aspects of this program are that it is run at the local
level by community action agencies with a deep
understanding of the people they serve, and it suspends
cost-effectiveness tests for the energy efficiency measures
installed for these customers. For more on the PIPP
program, see Section 6.2.

Traditional economic incentives that drive utilities to invest in large capital projects rather than
distributed resources. Traditional regulatory practices may provide financial incentives that hinder
utilities from addressing today’s challenges: changes in state or local policies, rapidly changing
technologies, and consumer expectations, as well as aging infrastructure. Traditionally, the primary
decisions facing utilities were related to how much and what type of utility-owned and operated
generation, transmission, and distribution to build to meet growing customer demand. 112 Because
shareholder profit is based on capital investments and sales increases, utilities prefer to invest in large
capital projects such as new power plants. Some utilities that operate under traditional regulation are
pushing for financial assistance to extend the life of uneconomic coal plants and/or seek PUC approval
for the construction of new, large coal and nuclear plants, often with heavy costs to ratepayers. For
example, costs for the Vogtle plant in Georgia have grown from $14 to $21 billion, and ratepayers there
are being asked to cover $4.6 billion of these overruns. 113 At the same time, energy efficiency or
distributed energy sources or large-scale solar and wind are not being implemented in these areas due
to lack of state policy, lack of information, or political pressures, to name a few barriers.
Public knowledge of energy use and programs. Many consumers do not know what they pay for
energy, how much energy they use, or what avenues they might have to influence how—and how much
—they are charged for energy use. That lack of knowledge hinders people’s ability to understand the
implications of the energy transition or to visualize a different energy future for themselves. There is
also a lack of awareness of programs that can help households with high energy burdens better afford
their bills. Utilities with low-income rates find that many low-income residents who are eligible do not
sign up to receive these rates, due to lack of awareness and general mistrust of the government a nd of
utilities.

Promising Points of Intervention
A number of policies can reduce energy burdens for low-income and rural communities and
communities of color, including: targeting cooperatives; offering energy assistance and reducing fixed
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charges; expanding the depth and reach of energy efficiency and distributed renewable energy; and
fostering partnership and coordination between housing, healthcare, and energy sectors.
Directing efforts at co-ops to invest in renewables and energy efficiency. Co-ops historically have
embraced coal as a default fuel in the belief that it is the cheapest means to provide their customers
with electricity. This is changing as co-ops develop programs that link renewable energy with storage
and boost energy efficiency investments. As an example, the Tri-State Generation and Transmission
Association (Tri-State) serves 43 co-ops in the western United States and has long advocated for coalpowered electricity. Two Colorado co-ops, Kit Carson and Delta Montrose, left Tri-State recently. The
co-ops stated that their exit was motivated by concerns about the costs of coal plants and dealing with
stranded assets as these plants close before the end of their useful lives due to poor economics. Further,
they were concerned about Tri-State’s failure to embrace less expensive renewables. A new Tri-State
CEO promises change and investment in renewables and energy efficiency, but this needs to be
monitored to ensure that Tri-State follows through. 114 Rural electric co-ops, including Tr-State, have over
$8 billion in potential stranded coal and natural gas plants. 115 Accelerated depreciation of existing power
plants owned by co-ops can avoid the rate shock that would occur from a sudden, unpredictable plant
closure and will allow for planning to meet future needs with clean energy resources. As another
strategy, smaller, rural utilities and co-ops can partner with larger generation and transmission co-ops to
spread out costs of programs and customer services. 116
Offering reduced rates and making rates fairer. Some states already require utilities to offer discounted
rates to low-income customers. The low-income rates might eliminate the fixed monthly charge but
charge the customer according to the normal per-unit
rate. In other cases, there is a discounted rate for the
LOOKING TO OTHER INDUSTRIES FOR
lowest tier of usage. 117 States without such programs can
FAIRER RATE DESIGN
require utilities to offer them. Where such programs are
Rather than recovering a large portion of costs
offered, changes in program enrollment processes can
via fixed charges, a more equitable rate design
extend their reach. For example, the Northern Indiana
would apply examples from the gasoline or food
Public Service Company automatically enrolls customers
distribution systems. Grocery stores and
receiving LIHEAP in its Customer Assistance for
gasoline stations also have fixed costs, in terms
Residential Energy program, which offers bill reductions
of infrastructure, energy, and labor costs. But
between 11 percent and 26 percent. 118
rather than charging the customer a dollar (for
Aside from bill discounts, PUCs can discourage or stop
utilities from pushing a large portion of the cost of service
into fixed charges. Lowering fixed charges allows
customers to manage a larger portion of their energy
bills. PUCs can also reach out to key stakeholders to
encourage better stakeholder representation in
proceedings and require inclusion of certain types of
participants, such as low-income advocates, in working
groups. Additionally, stakeholders or groups of

example) to enter the store or for the privilege
of buying gas, these businesses recover their
fixed costs one tomato or one gallon at a time.
Improved rate design would design the rates
needed to cover fixed and variable costs, and
also include rates for high users. Low-income
households tend to use less electricity than
higher-income households, so they would
benefit from both the reduced fixed charges and
from lower electricity rates overall.
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stakeholders can intervene in utility proceedings or appeal to their representatives, such as consumer
advocates, attorneys general, or low-income advocates, who can better attest to their positions on
these and other issues. Philanthropy can play a role by training and supporting advocates and
conducting public outreach on these issues.
Enacting state standards and mandates for low-income energy efficiency. Energy efficiency can help
consumers manage their electric and natural gas bills. It has other benefits such as creating local jobs
and improving home environmental conditions that can result in improved health outcomes, reduced
healthcare costs, and fewer missed days of work and school. 119 States have adopted a range of policies
to expand funding for energy efficiency, such as resource standards or all-cost-effective energy
efficiency mandates. 120 However, these standards and mandates do not necessarily result in more
funding and savings for low-income customers. Low-income households face additional barriers to
accessing and implementing energy efficiency and require targeted approaches to program delivery. 121
Regulators in some states are requiring utilities to allocate a minimum percentage of program funds to
low-income customers, and in many cases these minimums could be increased. States and PUCs can
enact funding and savings carve-outs for low-income customers or set customer class-specific
requirements or goals to reduce energy burdens and improve energy affordability. 122
Incorporating non-energy benefits into decision-making on energy efficiency measures. Utilities,
governments, and third parties administer and offer electricity and natural gas energy efficiency
programs. These programs are typically reviewed for cost-effectiveness and approved by
regulators. 123,124 Federal low income-energy programs, as well as many utility ones, do not account for
the health and emission reduction benefits. Particularly at the state level, regulators can realign costeffectiveness practices and requirements to better serve marginalized communities. For energy
efficiency programs targeting low-income consumers, non-energy benefits are generally high and can
make the difference between passing or failing a cost-effectiveness test. 125 Some states (Arizona,
Colorado, Vermont, Washington, and others) include external benefits like reduced health care costs,
fewer missed work or school days, and other ancillary benefits of energy efficiency measures when
calculating cost-effectiveness for making resource decisions. 126 In addition to accounting for external
benefits, Illinois, Nevada, New Hampshire, and Pennsylvania have specific energy savings goals for lowincome customers. 127 State PUCs and federal programs can follow this example by recognizing the nonenergy benefits that energy efficiency resources confer within cost-effectiveness testing. 128 Tools from
the U.S. EPA can help with quantifying the health benefits of replacing fossil fuels with renewable energy
and of installing energy efficiency measures. 129 Using cost-effectiveness tests that account for more
benefits to participants and society when designing programs or making funding decisions will result in a
more robust energy efficiency portfolio and improved equity. 130
Auditing using a fuel-neutral, “whole-house” approach for energy efficiency. States and utility
regulators should also require energy efficiency program administrators to take a fuel-neutral approach.
This allows them to reach more low-income households, which are more likely to heat with oil, propane,
and wood, as well as households in rural areas, which do not commonly have access to natural gas. Also,
states and utility regulators should encourage gas and electric utilities to work together in a “whole-
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house” approach, where the cost of an audit is split and the costs of measures are allocated amongst
the utilities. This can enable utilities to tap into savings that might otherwise not have been realized and
to provide more assistance to low-income households. Good examples of this include American Electric
Power and Columbia Gas in Ohio, 131 and the electric and gas utilities in Massachusetts.
Supporting partnership and coordination among key organizations. Coordination of energy, housing,
and health care programs/sectors can expand the reach of energy efficiency programs. 132 Participants in
our convening identified the need for more coordination from utilities as they develop low-income
weatherization programs, as they have generally not made major efforts to coordinate across these
sectors. 133 While community action agencies are already bridging the divide, more could be done, for
example by securing Medicaid and Medicare financing for the health benefits of certain efficiency and
safety measures. Decent, safe, and affordable housing should be a national priority, including ensuring
homes are up to code and energy efficient. In light of the heat or eat dilemma and the correlation
between adequate indoor temperatures and health outcomes, the health care industry can take a more
preventive approach by funding energy efficiency measures. 134 Health care providers and associations
could start by investing in vulnerable households, such as the homes of seniors, families with young
children, and those with frequent emergency room visits. Utility low-income energy efficiency programs
should consistently address structural and safety issues during home visits. 135
Adopting other approaches to expand energy efficiency to current non-participants. Communities or
states with building codes that require energy measures for new and retrofitted housing lead to lower
energy bills and have resulted in “net zero” energy housing. Appliance standards such as EPA’s Energy
Star program have led to dramatic decreases in energy use in refrigerators and other appliances that
save households large amounts of money.
Pay-as-you-save programs that allow households to pay for energy improvements over time, like those
in Connecticut discussed below, have allowed moderate-income households to finance energy
improvements and sometimes renewable energy that they might not otherwise be able to afford. 136
Support from philanthropy has allowed this program to reduce participant contributions even further to
target to low-income customers.
Whatever approach or combination of approaches is used, decision-makers should consider increasing
access to energy efficiency and other resources for current non-participants—whether they be lowincome populations and those who cannot or are not willing to participate in programs. Also, it is
important to consider whether future reward of avoided costs and reduced bills compete with
participants’ ability to meet their essential daily needs.
Expanding access to renewable energy resources. State or local initiatives to provide low-income and
marginalized communities with access to distributed generation and opportunities to electrify and
improve the efficiency of their heating energy uses have the potential to further reduce energy bills. For
instance, efforts to offer creative financing for rooftop renewable energy or to implement communitybased renewable energy programs can improve energy affordability for participants. These initiatives
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Rural rooftop solar installation. Photo by
Big Stock.

allow these communities to reap the benefits of the energy sector transformation and could break the
cycle of fossil fuel use in these communities, which contributes to poor air quality and environmental
conditions.
California’s Multifamily Affordable Solar Housing program, which involves training the local workforce to
install solar panels on multifamily buildings, is a particularly innovative example. 137 Another example is
the Connecticut Green Bank, which uses public funds from the state’s energy efficiency fund and auction
revenue from the Regional Greenhouse Gas Initiative (or RGGI, which caps greenhouse gas emissions
and trades allowances in 10 participating Northeast states) to help leverage private capital. 138 These
combined funds are directed, through private firm PosiGen, to work with community action programs to
provide services to low-income customers. One project combines a 20-year lease of photovoltaic panels
with energy efficiency upgrades to the home. No credit check is required to access the benefits of this
program. Job training for local workers is an integral part of the Green Bank’s mission. 139
Community solar programs offer a simple means for low-income residents to achieve energy bill savings
while bypassing many of the barriers they face in installing solar PV on their own roofs. As with energy
efficiency, the energy regulator (e.g., PUCs) should require that solar energy’s societal benefits be
included when determining their cost-effectiveness and when conducting system planning.
Utilities and non-profits across the country operate small-scale renewable and storage projects involving
solar, hot water heaters, and Tesla batteries at people’s residences. These projects serve a dual purpose
of lowering energy costs for participants while reducing pollution. Green Mountain Power (Vermont)
combines an energy-efficient manufactured home with solar panels and storage. This project specifically
addresses the barrier that many manufactured homes depreciate in value over time, are poorly
insulated, and create energy poverty through high electricity bills. 140 Co-ops in Michigan and Minnesota
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give free hot water heaters to customers in return for investments in community solar systems. 141 One
such effort, the Sunna project by the Steele-Waseca co-op in Minnesota, allows customers to reap the
economic benefits of renewable energy without having to invest substantial sums of money and without
having to worry about the integrity of their own buildings. The Sunna project allows the co-op to
manage load by controlling the cycling of electric hot water heaters. 142 With all of these projects,
participating customers benefit economically, and society benefits with improvements in local air quality
and reduced greenhouse gas emissions. The challenge is offering these programs at greater scale and in
more communities.

5.2. Access to Energy
Key Barriers and Problems
Shut-off practices. Some utility business practices are particularly harmful to low-income customers.
Customers who lapse in bill payment face disconnections, and reconnection fees can be a barrier to
reinstating service. Some utilities require credit checks to open new accounts. In areas where utilities
have shut down bill payment offices, consumers who lack credit cards or checking accounts must pay
their bills at businesses like grocery stores or payday lenders that charge fees for each payment
processed. 143 Interviewees for this study noted that some cooperative utilities—which are usually
outside of the jurisdiction of public utility commissions—have particularly harsh billing practices and
high rates. Protections against these policies and practices are often inadequate.
Lack of investment in rural areas. In sparsely populated areas, the cost of building and maintaining
infrastructure to distribute electricity and natural gas can be very high. For this reason, for-profit
companies lack interest in installing new technologies and maintaining existing infrastructure in rural
areas and marginalized communities. Historically, government intervention was needed in order to
bring electric service to rural areas. 144 But decades after the gains achieved by the rural electrification
project, funds for maintaining distribution infrastructure are generally lacking, and the electric service
can be unreliable. 145 Gas service by pipeline is usually absent from rural areas, so households may buy
high-priced bottled propane, heating oil, or wood for space and water heating. Providers of these fuels
are often small businesses and generally not regulated. As a result, there are far fewer customer
protections. For example, there are no programs for avoiding service disruption or establishing extended
payment plans or budget billing. Propane providers typically insist on full payment upon delivery. Where
they have to travel long distances to serve a single customer, they may insist that the tank be near
empty and fully refilled to make it worth their while. This requires the customer to come up with a large
sum of cash in advance. 146
Pace of technological change and lack of accessibility to lower-income populations. The rapid rate of
technological change in the power sector affects the already lengthy process of resource decisionmaking, which needs time in order to weigh facts and to allow opportunity for the public to participate.
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But in recent years, the cost of renewable energy,
batteries, and energy storage have declined, while
these resources’ capabilities and availability of
data have increased tremendously. Communities
and regulators have difficulty keeping abreast of
these technology and policy developments and
figuring out how to respond. In addition, public
policy may fail to recognize that these new
resources are undervalued compared to
alternatives and to accurately account for their
societal benefits. In addition to these decisionmaking challenges, ensuring equal access to new
technologies is not easy. Even where policies and
programs take the benefits of new technologies
into account, low-income populations face high
barriers to implementing them (due to, e.g., lack of
information, high transaction costs, and lack of
access to capital). Often new technologies reach
In recent years, the cost of renewable
low-income populations last; in some cases, all
energy, batteries, and energy storage
consumers are paying for the costs through rates.
have declined. Photo by Jack Sloop on
Rooftop solar installation commonly requires the
Unsplash.
homeowner to have a high credit score in order to
147
lease equipment. As a result, the movement toward distributed solar is leaving low-income
communities and communities of color behind. Households in African American- and Latino-majority
census tracts are significantly less likely to have rooftop solar than white-majority census tracts, even
when adjusted for home ownership and household income. For example, census tracts with an African
American racial majority have installed 69 percent less rooftop PV compared with tracts that do not
have a racial majority. 148,149

Promising Points of Intervention
Improving shut-off protections. States generally have various regulations related to service termination
and reinstatement for non-payment, but consumer protections could be shored up in many places.
Some states, such as Oklahoma and Massachusetts, have legislation or regulation that provides
increased protections against shutoffs for vulnerable populations (such as households with children, the
elderly, and those with certain medical conditions). Other states, such as Maine, Missouri, and West
Virginia, prohibit service disconnections for non-payment during certain times of the year (winter or
summer). 150
Increasing renewable energy and energy storage in areas with poor reliability or lacking natural gas
infrastructure. States and PUCs can support projects to improve access to energy without investing in
infrastructure that could be unused well before the end of its useful life. Distributed, behind-the-meter
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solutions such as renewables paired with storage and energy efficiency can reduce the need for
expensive utility-scale electric and natural gas infrastructure. New natural gas infrastructure can be
avoided by electrifying homes with renewables and storage for example. This avoids the expense (and
stranded costs) of large infrastructure. It also reduces air pollution and other infrastructure impacts on
land use. Alternatively, in areas without natural gas infrastructure, electrification and storage can reduce
dependence on high-cost fuels like propane leading to lower heating bills for homeowners. Hawaii
provides an example for the electric system. A collaborative of public and private organizations is testing
battery storage near a key distribution substation—and adding solar meters, in-home energy usage
displays and smart meters, remote control of water heaters and central air conditioners, and adva nced
data analytics—to improve service quality and reliability and avoid the need to build very expensive
electricity peaking generation units on Maui. 151

5.3. Environmental Consequences of Power Generation on Community
Conditions
Key Barriers and Problems
Local impacts of pollution. The air pollution emitted by power plants, motor vehicles, and other
sources, is estimated to cause more than 100,000 deaths per year in the United States. 152 Exposure to
fine particulate air pollution from power plants varies by race, income, and geography, with African
Americans facing the highest mortality rates. 153 Yet the fine particulate matter air pollution is
disproportionately caused by consumption of goods and services mainly by non-Hispanic whites. 154
Low-income communities suffer more environmental burdens associated with coal plant pollution and
natural gas infrastructure than other communities, impacting health equity. These impacts stem from air
pollution, as well as degradation in water supply and solid and hazardous waste from coal ash, natural
gas fracking chemicals, and pipeline leaks. Fossil fuel power plants, such as coal and natural gas plants,
have long plagued communities of color and low-income areas with pollution that increases risks of a
range of poor health outcomes and health
inequities, and these have been a target
of environmental justice advocates. 155
While reducing dependence on coal will
eliminate a large amount of air and water
pollution, our continued reliance on fossil
fuels and some other types of generation
resources may create new environmental
and health burdens for some communities
of color and low-income communities.
Natural gas extraction, biomass and
Low-income communities suffer more environmental
burdens associated with coal plant pollution and
municipal waste incineration, and nuclear
natural gas infrastructure than other communities.
energy production can create pollution
Photo by Dominik Dancs on Unsplash.
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that disproportionately burdens low-income communities and communities of color. 156
Risks associated with natural gas extraction. Natural gas extraction jobs (whether associated with
fracking or conventional extraction) can pay well, but workers run occupational and health risks such as
the inhalation of chemicals. 157 Extraction also poses environmental risks to local communities. In the
absence of legislation or regulation on the federal level on one type of extraction, state policies on
fracking may be slow in coming. Many states are limited by state legislation in that they can be “no more
stringent” than federal requirements. This illustrates the constraints that pre-emption puts on states,
who are limited in their ability to try innovative approaches or to adopt more stringent standards than
federal regulation. Given the EPA’s slow pace for implementing new regulations, many issues that affect
equity remain unregulated. 158
Fossil fuel use driving changes in extreme weather and climate risks. Climate change affects everyone’s
health, but it disproportionately affects those who already suffer from high energy burdens and energy
insecurity. 159 These challenges are expected to continue and worsen with rising temperatures: Higher
temperatures are a precursor to health hazards such as the formation of ozone, fires such as the ones
experienced in California, the likelihood and severity of hurricanes like the ones experienced in Puerto
Rico, and disease. An international study reviewed the literature on health effects of power outages
caused by natural disasters in a three-month period. The authors generated a typology of health effects
due to power outages, summarized below: 160
•

Loss of public health infrastructure: clean water, sewer treatment, food refrigeration, air
conditioning, heating, traffic lights, fire suppression systems

•

Many physical and mental health effects as a result of failure of home health and mobility
equipment (e.g., oxygen systems, dialysis machines, elevators, hoists), lack of refrigeration of
medications and food, loss of access to services, and isolation

•

Use of backup generators and resulting air pollution (fine particles, carbon monoxide, etc.)

A study of power outage preparedness in New York City found that households with at least one person
who is electricity-dependent (needing medical devices) were more likely to be low-income and live in a
multifamily house. Households with at least one person who needed assistance with daily activities were
more likely to be Latino, low-income, and in multifamily housing. 161
Older adults are most at-risk in power outages because of dependence on others for assistance and/or
needing medical devices. Being without light can also make them more vulnerable to falls. Living in
multifamily housing can also create greater challenges during outages because of dependence on
elevators and water-pumping systems.
Extreme weather can also destroy homes and leave neighborhoods or entire communities uninhabitable
for lengthy periods of time. The impact of Hurricane Maria in Puerto Rico is one example with dire
health and economic consequences across the Island. 162 The effects of the wildfires in California in the
past months and years are still under evaluation, but cost estimates are expected to reach billions of
dollars. 163 The impacts on low-income and on many communities of color are likely to be severe given
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their lack of resources to rebuild homes, as well as the loss of job opportunities in affected areas.
However, these have not been documented to date. 164 Further, low-income residents are less mobile,
meaning they have limited ability to evacuate in advance of severe storms or relocate in the aftermath.
Perceived lack of regulatory authority to address equity in state or federal permitting of energy
facilities. Regulators face or perceive constraints on their authority to address equity issues. Our
conversations with air quality regulators from around the United States brought this idea to the
forefront. 165 While discussing permitting, they noted that air quality is frequently one of the last permits
an applicant for a new power facility must obtain. Five or six other permits may have come earlier at the
federal, state, or local level. Air quality regulators see their role as being “at the end of the pipeline” of
the decision-making process, and often see little choice but to proceed. These regulators may perceive
constraints on their ability to affect the size and scope of a project. Many environmental impact
statements are filed and accounted for, perhaps without considering community improvements or
mitigation that could be requested as part of the process. Some states lack a policy which looks at
overall issues surrounding the siting of large facilities, and the public may get frustrated with the limited
scope of air permit decisions. 166

Promising Points of Intervention
Investing program revenues in disadvantaged communities.
Revenues from emissions trading programs can be invested
in low-income communities to ensure these communities
experience the benefits of the clean energy transition.
California’s Assembly Bill 617 (enacted in 2017) requires
facilities to install best available retrofit technology to reduce
emissions of so-called “criteria” pollutants, or pollutants for
which the Clean Air Act requires air quality standards to be
set. Each affected facility must submit a plan that includes
how public health and air quality will be improved in the
local community. 167 The California Air Resources Board has
developed a blueprint to implement this legislation. 168 Also
in California, Senate Bill 535 (2012) requires that at least 25
percent of the revenue from the state’s greenhouse gas
auctions be directed into investments that benefit
disadvantaged communities. 169 In the Northeast, a portion of
the auction revenue from the RGGI program is directed to
low-income energy efficiency and billing assistance
programs. 170 The RGGI program is discussed in more depth
in Section 6.

PUTTING RGGI’S REVENUES TO
WORK
The Regional Greenhouse Gas Initiative
has been groundbreaking in its
cooperative approach and in the health
and economic gains seen in its
northeastern member states. RGGI takes a
“cap and invest” approach to greenhouse
gas emissions, allowing states to make use
of revenues from auctioning emissions
allowances they do not need. The
program is marked by collaboration
between state energy and environmental
officials, and it has achieved air quality
improvements for the region that are
valued at a running total of $5.7 billion.
More than 100,000 economically
vulnerable households have benefitted
from bill assistance and energy efficiency
investments paid for by RGGI. For more on
RGGI’s design and benefits, see Section 6.

Combining energy and environmental regulatory processes.
State environmental agencies are primarily responsible for issuing permits for new or modified energy
generation facilities. Combining and coordinating environmental and energy regulatory processes could
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optimize all relevant goals. 171 Examples
include coordinating utility integrated
resource planning for energy supply and
distribution systems with environmental
impact statements, air quality planning, and
permitting. This would reduce the need for
advocates to intervene in multiple
proceedings about the same facility and
lead to improved overall planning for
energy supply. For instance, such a process
would enable state environmental agencies
to determine that a combination of new
storage plus renewable generation qualifies
as the best available technology for
reducing emissions, thus avoiding
installation of additional fossil-fired
generation.

Community protest against Massachusetts natural
gas pipeline. Photo: Big Stock

Supporting initiatives to improve community resilience during extreme weather events. States and
PUCs can support projects to improve resilience. Examples include the development of microgrids to
support municipal facilities and emergency services, as well as designated community centers (e.g.,
senior centers and public schools) that can provide shelter and services to residents in extreme weather
situations if their power is out or heating or air conditioning is not available at their house. States can
explicitly identify resilience as a goal and allocate funding for energy-related resilience efforts. PUCs can
direct utilities to invest more in resilience, including backup power solutions and systems that can be
isolated from the rest of the grid in the event of a power outage. Distributed, behind-the-meter
solutions such as renewables paired with storage and energy efficiency should be expanded to improve
communities’ ability to “ride out” severe weather events by reducing dependence on electric and
natural gas infrastructure. Other benefits of these resources include lower long-term energy costs,
emissions reductions, avoiding maintenance and expansion of natural gas infrastructure that may not be
usable in the long term, and reducing dependence on high-cost fuels like propane. Storage battery
systems, whether paired with renewable resources or not, are now a key strategy for states and
communities to improve resilience. The California PUC aims to link energy storage with climate
resilience and disadvantaged customers. It proposes to invest $100 million to help low-income
households and customers with medical needs pay for the costs of solar-plus-storage as a means to
maintain electricity service during wildfire events. 172 On a more local scale, the Bloomfield, Iowa case
study in Section 6 demonstrates how one city is taking this initiative.
Implementing performance-based regulation to incentivize a transition to clean, equitable energy.
State energy and environmental agencies need to work to align their regulatory structures with new
utility business models. Regulations should be reformed to align utility motives to facilitate a transition
to clean, equitable energy infrastructure through mechanisms such as decoupling or performance-based
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regulation. In Washington, Senate Bill 5116 (enacted in 2019) requires the state’s electricity supply to be
carbon-neutral by 2030 and carbon-free by 2045. The comprehensive bill also moves the state’s utilities
to performance-based regulation and prioritizes the creation of family-wage jobs and protection of lowincome and vulnerable populations. 173 This legislation is considered groundbreaking in its reform of the
utility sector, as utilities will shift from a “return on capital” model to a model based on their actual
performance to meet goals like reducing greenhouse gases and increasing equity among low-income
and vulnerable customers. The bill also requires utilities to fund low-income energy assistance, which
includes not only energy efficiency and weatherization, but also “direct customer ownership in
distributed energy resources.” 174 Washington’s legislation offers an excellent regulatory model for other
states to adopt as they implement programs to decarbonize the electricity sector. Explicit language to
protect labor and prioritize low-income households broadens constituent support and the ability to
accelerate greenhouse gas reductions. In Burlington, Vermont, the municipal utility is partnering with its
community to achieve the most ambitious climate goal established in the United States to date: net zero
energy (not just electricity) by 2030. Equity is a key priority in this effort. 175 The framework for reporting
key metrics and progress towards goals is currently being developed.
Building campaigns and supporting collaboration. Advocates and communities should work together on
campaigns to influence utilities’ (especially cooperative utilities’) resource planning practices and to
appoint or elect board members to municipally owned utilities and co-ops whose goals align with health
and equity objectives. 176 Advocates could be a part of the energy decision-making process well before
the permitting stage. This would allow them to question how the utility should serve electricity load and
the lowest-cost ways of doing so. Groups could also start to intervene at earlier stages of environmental
impact or siting processes to question the need for additional generation (versus additional efficiency
programs) or the type of additional generation that is being suggested—renewable vs. fossil-fuel. As
suggested earlier, the tools for advocates to engage in utility planning discussions include a knowledge
of the processes and levers of influence as well as of energy sources, reliability needs, distribution
system issues, modeling tools used by utilities, and the alternatives available for providing all these
services at lowest cost. 177 Philanthropies should encourage more established organizations – whether
Community Action Agencies or other nonprofits focused on justice issues or neighborhood development
– to nurture and support those organizations that are emerging and in need of greater support and
infrastructure.

5.4. Employment
Key Barriers and Problems
Employment is a key social determinant of health. Increasing access to well-paying jobs is an effective
way to address health inequity, while also fueling local economies and creating more vibrant and
healthy communities. The energy sector is facing a decline in traditional jobs associated with fossil fuel
generation. At the same time, the growth of energy efficiency and renewable energy is creating
opportunities for many new jobs. This transitional period poses opportunities as well as challenges to
addressing equity.
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Lack of diversity in workforce. As states and
industries in the United States work to
decarbonize their economies, the energy sector is
likely to experience continued job growth in the
fields of clean energy production and energy
efficiency. 178 In 2018, for example, energy
efficiency businesses in the United States
accounted for approximately half of the broader
energy sector’s job growth. 179 The renewable
In 2018, clean energy employment added 110,000
net new jobs and grew 3.6 percent nationally.
energy sector has also experienced significant job
Photo by Science in HD on Unsplash.
growth. In 2018, clean energy employment added
110,000 net new jobs and grew 3.6 percent in the United States. 180 These sectors frequently pay higher
than average wages and often generate local jobs, in part due to the on-site nature of the work in
constructing, installing, operating, and maintaining renewable energy and efficiency technologies. 181 But
while employment in the clean energy and energy efficiency fields are, on average, more representative
of the country’s population than the broader energy sector, 182 they are far from fully representative of
the population. In fact, less than 20 percent of workers in clean energy production and energy efficiency
are women, and less than 10 percent of workers are African American. However, the share of Hispanic
workers in clean energy production and energy efficiency are higher than the share in the national
economy. 183
Plant retirements and job losses. While job growth continues in clean energy and energy efficiency,
jurisdictions are grappling with jobs reliant on uneconomic fossil fuel plants, especially coal-fired
generators. 184 Many fossil fuel plants (especially coal plants) are retiring, and with those retirements
come job losses. 185 Communities and regions that were once heavily reliant on fossil fuel companies
face economic hardship as those companies close their plants and workers lose their jobs. 186 In rural
areas, the electricity and natural gas industries provided some of the better paying jobs. 187 The loss of
these jobs creates economic impacts on rural workers and on the communities where they spent their
paychecks. Even though fossil fuel plants generally have fewer jobs than clean energy and energy
efficiency, 188 it is important to ensure that transition planning occurs to assure workers at fossil fuel
plants that they have access to jobs in growing subsectors. Unfortunately, there is currently an unmet
need for local, state, and federal entities that can support the transition from jobs at fossil fuel plants to
jobs in clean energy production and energy efficiency. 189
Lack of attention to demographic and local impacts. There are many analyses that attempt to quantify
the job impacts of energy shifts such as fossil fuel plant retirements, the development of clean energy
resources, and policies related to energy efficiency. These analyses often do not disaggregate the
impacts by individual communities. 190 This makes it difficult to assess local and regional impacts of
policies related to the ongoing energy transition. And since the underlying data generally do not have
demographic descriptors such as race, these analyses also do not identify the individuals most affected
by these policies and transitions. To better identify local employment challenges and opportunities,
these analyses could be done at more refined geographical granularities and with results that a re
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broken out by key demographic information. To facilitate this, the U.S. Bureau of Labor Statistics could
improve or expand data collection and provide public access to the more granular datasets.

Promising Points of Intervention
Creating local jobs and a diverse workforce with efficiency and distributed energy job training.
Spurred by environmental policy and superior economics to traditional fossil fuel plants, clean energy
and energy efficiency present an opportunity to provide higher-paying jobs with fewer educational
barriers than the national average. States, local governments, and commissions are well-positioned to
implement changes that can facilitate an equitable and robust transition to a diverse clean energy
workforce.
As noted above, clean energy and energy efficiency are in the midst of substantial growth. Jobs in these
fields have average hourly wages that are higher than the average U.S. wage by 8 to 19 percent, and
low-income workers at the 10th percentile in these fields earn between $5 and $7 more per hour than
the U.S. average. 191 In some cases, wage levels of union workers in wind energy are roughly equivalent
to those of coal-fired power plant maintenance workers. 192 Furthermore, many occupations in these
fields have fewer educational requirements, which mitigates a common barrier to employment in
certain industries: the lack of a degree in higher education. 193
•

•

State legislatures and localities. While many of these jobs are based locally, state legislatures
and localities can implement policies to promote or require that more jobs are local and are
filled by members of disadvantaged communities. These can include ensuring that communitybased vocational training is directly tied to locally available jobs; making local building codes
more stringent in their energy efficiency requirements, thereby increasing local energy
efficiency construction jobs; and implementing clean energy policies that ensure quality jobs are
accessible to those most in need. 194
Commissions. Commissions can also require utilities to track the diversity of their workforce and
suppliers, as our case study on a Minneapolis docket describes. Policies like these are emerging
in various places in the United States, but they are far from common.

Policies to increase penetration of these resources can help communities that are dependent on coal
(especially areas served by co-ops) to transition away from fossil fuels while maintaining a local source
of jobs. There are opportunities to support the development of an equitable transition, and examples
are already in place. The City of Austin, Texas issues grants to organizations to help people who live in
low-income communities to train for green energy jobs. 195 As another example, California’s Multifamily
Affordable Solar Housing (MASH) and Single-Family Affordable Solar Homes (SASH) programs seek to
increase the adoption of solar power while also providing job training and employment opportunities in
clean energy and energy efficiency. 196 The SASH program has created over 74,500 installation workday
positions since its inception, and over 16,500 of those positions were filled by students from Californiabased job training programs. 197 Still, these programs may have a challenge in reaching disadvantaged
populations, and there may be high costs associated with doing so. 198 Additionally, these programs rely
in part on volunteer labor, which poses a financial barrier for low-income individuals who cannot afford
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to forego their wages. 199 However, as the solar sector grows, these volunteers will have the experience
to land themselves jobs.
Supporting workers moving from traditional energy jobs to opportunities. As the transition to a
decarbonized energy sector continues, there will be additional and perhaps increasing levels of fossil
fuel plant retirements. As this happens, there are opportunities to support a “just transition” for
workers at retiring fossil fuel plants such that they are not left unemployed and without skills training
programs. Colorado recently passed HB19-1314, “Just Transition From Coal-based Electrical Energy
Economy,” which attempts to facilitate such a just transition. 200 It creates a Just Transition Office that
aims to support workers in coal-related jobs and their families.

There are also opportunities to implement alternative economic growth strategies in regions
with shrinking fossil fuel-based economies. Some regions that once relied on an “extraction
economy” are able to foster a new attraction economy that is based on, for example,
ecotourism or agri-tourism. 201

Our interviews identified other promising solutions, including more transition assistance for people and
communities that were dependent on forms of energy that we are transitioning away from. In addition,
tax incentives could spur appropriate development—solar and wind for example—on strip mine
benches.
Energy jobs are changing. Coal-fired power plants are labor-intensive to operate, while wind generation
is less so, especially after facilities are built. But the manufacturing and construction of wind turbines
could offer real opportunities for local jobs at good wages in host communities and throughout the wind
turbine supply chain. That said, one cautionary note we learned through our interviews is that advocates
should avoid directly comparing these types of jobs, because often wages and benefits are not the same.
When possible, communities and renewable energy developers should work together with labor unions
to ensure a just transition for workers, and advocates in states such as Minnesota have worked to
achieve this and get companies to prioritize local and union hiring. 202
Providing more granular data and analyses to assess local impacts of new energy choices. Finally, it is
important to reiterate that many job analyses are currently conducted at the state or even national
level. The lack of granularity of employment analyses makes it difficult to parse the community-level
impacts, and it is therefore difficult to identify the challenges and opportunities that exist regionally to
encourage a just transition or a shift to a new economic growth strategy. The availability of more
granular data and analyses of fossil fuel plant retirements would make it easier for stakeholders and
policymakers to identify ways to support workers who lose their jobs while the grid decarbonizes.
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5.5. Cross-Cutting Interventions
A number of policies address more than one equity problem. Such cross-cutting interventions include
facilitating and supporting public input, regulatory reform, targeting cooperative and municipal utilities,
and improving data collection to shed light on where interventions are needed and whether
interventions are successful.

Facilitating and supporting public and stakeholder input
Supporting and building partnerships. Utilities and regulators can address trust issues by coordinating
with trusted community organizations when implementing any these solutions. Such organizations may
include community action agencies, legal aid organizations, unions, and other community or faith-based
groups. Funding could be provided directly to these existing community organizations to support ut ility
offerings. Another approach is to hire and more formally establish new environmental or low-income
coordinators in tribal and other areas to work on energy efficiency program outreach, access to energy
alternatives, and education on energy and health issues. 203
Opening up existing regulatory processes to more input. Modifications to state and federal regulatory
processes, such as making early-stage permitting processes accessible to a broader audience, could
facilitate input from affected communities. At the most basic level, this means making it easier for
communities to know when and where energy decision-making and related events are happening. As
another example, holding comment sessions at various times of the day and evening can help address
participation barriers faced by those who work full-time. Providing translators at community meetings
can also facilitate participation by isolated immigrant populations. Some processes are led by
stakeholder working groups, such as energy efficiency collaboratives. In these cases, utility regulators
can expand representation by adding new stakeholders. Given the funding constraints facing many
agencies, they will likely need additional resources (funding, personnel) to make these changes happen.
Integrated resource planning (IRP) provides another regulatory framework under which communities
can provide input on power plants and potential alternatives. Thirty-nine states have requirements for
an IRP or an equivalent plan to be completed. 204
Providing funding for intervenor training and cross-sector collaboration. Intervenor training for
community, social justice, and environmental justice groups to build legal, energy, and environmental
expertise can facilitate citizen and advocate participation and improve their effectiveness in rate cases,
IRP processes, and permitting decisions. 205 Also, increased and improved collaboration between these
groups and consumer and environmental advocates can increase awareness of affordability, access, and
health issues and give rise to mutually beneficial solutions. Collaborations can be helpful to proactively
plan for fossil fuel facility retirements, mitigate negative labor impacts, and line up opportunities to
transition workers. Availability of funding for these efforts is currently very limited; philanthropy can
play a big role in expanding funding, facilitating connections, and providing space for these
collaborations and trainings.
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INTEGRATED RESOURCE PLANNING
An IRP offers opportunities for public input into the overall planning of what energy resources will be needed, and
their costs, over a short- to long-term period. Some states, such as Connecticut, require one joint plan to be
submitted that represents all utilities in the state. Others require plans to be completed by individual utilities.
Some states require IRP to be completed every two years, others every five years, and still others upon demand
or need. State PUCs are responsible for overseeing the IRP process, while utilities have a large role in developing
methodologies, assumptions, projections, and proposals for addressing any forecast need.
While the IRP concept is commendable, its execution and implementation are uneven. Many PUCs hold meetings
only during the day, and the IRP meetings themselves can get into detailed modeling that requires technical
knowledge generally not present in the general public or advocacy groups. Some IRPs treat energy efficiency and
renewable resources casually and seem to have pre-ordained conclusions that a new power plant is the “best”
option.
To ensure that the IRP process is transparent and open, members of the public can request that the PUC and/or
the utility hold an informal public meeting to discuss the IRP process, and consumer advocates may be willing to
provide training to community groups on IRP. The benefits to equity of these recommendations include:
• Increased PUC attention to low-income stakeholders’ concerns and interests;
• More robust and comprehensive plans that account for air and water quality impacts, access to clean
energy resources, and stable energy rates; and
• Improved low-income stakeholder trust in the PUC, which could improve low-income residents’
participation in energy efficiency programs and help develop and promote renewable energy programs
such as community solar.

Some states, such as California and Washington, require project proponents and the decisionmaking agencies to address environmental justice issues and issues that affect low-income
and disadvantaged communities. California awards funding for intervenors who provide
useful input. 206

Environmental and social justice requirements in states such as California and Washington have led to
increased coordination between local community action groups and environmental advocates,
especially related to proposed energy-related projects. An example of this is environmental justice
comments made during the public review period of a proposed bulk coal terminal in Longview,
Washington. 207
Advocating for new regulatory processes for community involvement. As states adopt energy policies
that move away from fossil-fuel generation, utility regulators should provide more opportunities and
more flexible opportunities for communities to participate in regulatory processes. They can do this
through new venues such as grid modernization, power sector transformation, and distributed energy
resources/non-wires alternatives planning. Utility regulators can hold informal proceedings, including
technical sessions, with a focus on low-income community-centered issues such as: job training for
former power plant workers, including in the energy efficiency or renewable energy fields, and customer
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empowerment initiatives such as community
choice aggregation. Further, community
involvement in energy decision-making can be
facilitated by greater adoption of consumer
choice and aggregation.

An advocate for rural co-op member
rights at the Shelby Energy Annual
Meeting, 2012. Photo by Kentuckians
for the Commonwealth on Flickr.

Photo by Neonbrand on
Unsplash.

Conducting energy education and outreach.
School and community-based education
initiatives can teach about how energy is
produced, distributed, and used as well as the
impacts of each step of the process. This would
enable everyone to understand their bills, the
impact of their use in their homes (what
contributes to their bills), and solutions to
lowering their home energy and water costs
through efficiency. 208 Better education of all
consumers (starting with children in primary
schools as part of STEM programs) about their
local energy resources and the climate and
health impacts of their energy choices is
necessary to allow citizens and local
community-based organizations to participate
in permitting and regulation processes.
Education on renewable energy choices and
storage options can be incorporated into the
efforts that some states are making to improve
access to energy efficiency programs for lowincome households and communities of color.

Regulatory reform
Reforming existing environmental regulatory processes to
consider a wider range of alternatives and community
impacts. As mentioned earlier, facility siting and integrated
resource planning processes could be expanded to consider
analysis of alternatives (e.g., whether the proposed facility
is needed or whether a renewable option with storage
should be considered). Also, state air agencies and the
public can take advantage of the SEPA (or equivalent)
processes to ensure that Environmental Impact Statements
comprehensively consider and address equity and public
health concerns. These impact statements routinely include

ALTERNATIVES ANALYSIS
A federal appeals court in Virginia recently
broke new ground in overturning a permit
for a gas compressor station planned for a
historic African American neighborhood
after environmental justice advocates there
argued against its siting. The decision was
based on Virginia’s specific permitting
regulations that require a broader analysis
of alternatives.
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only the primary air pollutants like nitrogen oxides and sulfur dioxides, whereas significant public health
and environmental impacts occur from secondary pollutants, such as nitrates, sulfates, and organic
gases. Modeling conducted by consultants is equally narrow and often does not evaluate all the various
operating conditions that may occur during the operation of a power plant. 209 Regulators can be
supported in expanding these processes to consider a broader set of health and environmental impacts
of proposed infrastructure, as well as alternatives that could achieve the same objectives with lower or
no burdens to the local community.
Reforming utility regulation to reflect equity policy goals. There is growing recognition that utility
business models need to evolve to be relevant in a new energy world with distributed and renewable
resources, and some states have launched efforts to align utility incentives with policy objectives.
Shifting utilities’ focus to providing a much wider range of energy services and data in an integra ted
fashion (instead of just supplying electricity or natural gas) will yield multiple benefits for low-income
communities. The government, energy providers, and communities have a role in ensuring that bills are
affordable and new technologies are installed and used appropriately. For example, state policymakers
(legislatures and PUCs) can realign incentives to utilities for investing in energy efficiency and distributed
renewable energy through performance-based regulation. 210 A performance-based regulation
framework is a holistic attempt to align a utility’s reward structures with policy goals and is being used in
jurisdictions throughout the United States, including in Rhode Island, New York, Hawaii, and Minnesota
(see sidebar). Public utility commissions can open dockets exploring and ultimately implementing
performance-based regulation. A core
PERFORMANCE-BASED REGULATION IN
component of performance-based
MINNESOTA
regulation is the development of metrics
to track a utility’s performance on a
The Minnesota PUC opened a performance-based regulation
specific issue, and performance incentive
docket to identify and develop performance metrics and
mechanisms—commonly taking the form
potential performance incentive mechanisms to incentivize
of financial incentives—to encourage the
the state’s sole investor-owned utility to help meet policy
utility to reach targets for the metrics. 211
goals. These goals related to affordability, reliability, customer
service quality, environmental performance, and the cost- With or without performance-based
effective alignment of generation and load. Docket
regulation, state legislatures and PUCs can
stakeholders helped develop metrics and incentives that
implement a decoupling mechanism to
would push the utility to better address equity, environmental,
sever the link between utility rates and
and diversity concerns (such as arrearages and disconnections,
sales. Under decoupling, a utility’s revenue
greenhouse gas and criteria pollutant emissions, and
is not lowered as a result of reductions in
workforce diversity).
sales due to energy efficiency or
The metrics adopted in the PUC’s resulting order included four
distributed generation. If well-designed
affordability metrics related to equity. The order also directed
and implemented, these reforms can shift
the utility and stakeholders to develop reliability metrics
utilities’ priorities towards access by lowrelated to equity and a metric to measure workforce and
community development impact. By shifting utility attention to
income and marginalized communities.
equity-related metrics, Minnesota’s approach to performancebased regulation lays the groundwork for including equity in
current and future energy decision-making.

In rural areas, where a co-op may be
providing energy services, the focus needs
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to begin with their governance structures and community input to enable a conversation about a more
diverse, less expensive, integrated, and resilient energy supply. Cooperative and municipal utilities are
usually not under the jurisdiction of PUCs, and thus the approach will be different. Initiatives to increase
cooperative member participation, educate board members, and encourage election of board members
who represent low-income communities or communities of color can be effective. A toolkit created by
New Economy Coalition member organizations can help communities with reforming rural electric coops. 212

Improving data collection to understand needs and assess program effectiveness
Community groups and municipal governments do not have the data they need to understand inequities
and advocate for change with energy-decision makers and regulators. Improved data collection can also
inform state and local agencies about whether programs are effectively addressing access issues, or
whether changes in regulations could be made to improve equity. Reporting on equitably designed
utility program opportunities (including number of potential participants and current energy use and
costs for these potential participants relative to income levels) and performance (number of actual
participants and energy and cost savings) will be helpful. Addressing privacy and security issues
associated with data sharing across key partners and data uses is critical; for example, rules should
prohibit use of data for personal surveillance. Availability of aggregated data through publicly accessible
interfaces such as a website can balance the utility of greater insight into improved affordability and
other benefits such as improved air and water quality with customer-level data privacy concerns. 213,214
To the extent communities own behind-the-meter generation and backup power, they would then have
access to data on the performance of these systems.
PUCs can require utilities to provide anonymized data to third parties, thereby enabling third parties to
join what would be a more competitive process for satisfying grid needs. One of the principal changes in
energy procurement under power sector transformation is the proliferation of smart devices along with
improvements in communications of these devices and broadband connectivity. These devices provide
data to customers, enabling them to directly manage their demand. These devices also can provide data
to utilities and third parties, enabling them to manage demand on behalf of willing customers.
Customers should be enabled to share their data to third-party providers. Lastly, with data from these
devices in hand, utilities and third parties can better schedule and plan for managing electricity demand.

Energy Infrastructure: Sources of Inequities and Policy Solutions for Improving Community Health and Wellbeing

45

6. CASE STUDIES
6.1. Regional Greenhouse Gas Initiative
Primary equity impact
Secondary equity impact
Geographic scope
Region
Energy type
Utility type
Target community

Climate change mitigation, working across silos in
states—system level changes, state investments in
energy efficiency and other mitigation
Affordability and access
Regional (Northeast, Mid-Atlantic): (CT, DE, MA, MD, ME,
NH, NJ, NY, RI, VT); Prospective: VA (likely 2021), PA
EPA regions #1-3
Electricity and natural gas
All
Lower-income communities

Summary
Over the last decade, a ground-breaking regional partnership among states in the Northeast has yielded
immense health and economic gains. The Regional Greenhouse Gas Initiative or RGGI (pronounced
“Reggie”) is an innovative market approach to reducing pollution from power plants while raising billions
of dollars for public investment. Successes of the RGGI model include:
•
•
•
•
•

Dramatic reductions in carbon dioxide (CO2 ) emissions and corresponding criteria pollutant
reductions, leading to large public health benefits
Large savings in energy bills
Job growth for local and regional economies
Benefits for the most vulnerable households
Transferability to other regions and transportation

The key to improving and replicating this initiative is to understand what makes RGGI so different. This
case study explains its innovative features and discusses ways to enhance its impact in vulnerable
communities.

Background
RGGI was the first “cap-and-invest” program in the country. Instead of the conventional practice of
giving pollution allowances to power plant owners for free, RGGI developed a market mechanism to
auction off CO2 emission allowances. This ensures that power plant owners have to pay to pollute,
encouraging a switch to cleaner power generation. Second, RGGI requires that auction proceeds be
reinvested into communities. Specifically, RGGI’s 2005 Memorandum of Understanding requires that a
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minimum 25 percent of proceeds be spent for “consumer benefit or strategic energy purposes.” Other
than this, states have flexibility in how to spend proceeds.
Unlike other air quality programs, RGGI’s governance structure fosters collaboration by including state
agencies from the energy and environmental sectors. RGGI, Inc. is governed by a board of directors
comprised of environmental and energy agencies from each state, with day-to-day operations overseen
by a working group made up of agency staff from each member state. 215 To measure and maximize its
impact, RGGI requires program review every three years—a unique aspect of RGGI among air pollution
programs. 216 These reviews offer an opportunity to tweak program features to improve the program.
For instance, adjusting the emissions cap ensures optimal emission reductions and stable proceeds.

Findings and impact
A decade of clean energy and energy efficiency investments from RGGI has paid large health and
economic dividends in the region.

A recent 10-year report shows the RGGI region has achieved 90 percent more reductions in
power plant CO2 emissions than the rest of the country, while its gross domestic product grew
faster (47 percent versus 31 percent). 217 CO2 emissions from power plants in the member states
are roughly half 2005 levels. 218 A recent study correlated air quality improvements from RGGI
investments with enormous public health benefits totaling $5.7 billion. 219

An estimated $1.4 billion in lifetime energy bill savings has been distributed to nearly 300,000
households and 3,000 businesses that participated in RGGI-funded programs. Regional investment in
energy efficiency and clean energy has also kept more energy dollars in the local economy by reducing
the need for out-of-state fossil fuel purchases. 220 In addition, RGGI investment supports the region’s
rapidly growing energy efficiency job sector, described in Section 3. Notably, Massachusetts, New York,
and Virginia are in the top 10 states for jobs in energy efficiency.

Although RGGI’s program design lacks any defined equity goals, program reviews show that
some RGGI investment has reached marginalized communities, 221 benefitting over 100,000
economically vulnerable households through direct bill assistance and efficiency programs
targeted to low-income groups. 222 However, environmental justice groups have requested more
thorough documentation of the benefits from RGGI and an increase in investment in
environmental justice communities. 223 Stakeholder involvement during the upcoming program
review could yield a better process for allocating investments to improve equity as part of the
RGGI program.
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Additional insights into RGGI’s impact come from reports developed by the RGGI Project Series, an
independent, science-based, nonpartisan, philanthropy-funded effort. 224 Rutgers University examined
state equity approaches in a new report, Field Notes: Equity & State Climate Policy. 225 Although RGGI
itself has no defined equity goals or metrics, the report shows some promising member state strategies:
•

•
•
•

RGGI states use a variety of strategies to direct benefits to under-resourced communities,
including utility mandates, a focus on rentals and multifamily housing, support for programs that
address social determinants of health (SDOH) exacerbated by climate change (such as Rhode
Island’s Health Equity Zone Initiative), 226 innovative financing programs, and education in
targeted communities.
Interagency climate policy committees foster effective coordination of climate policies with
other government support to disadvantaged communities and consumers, including
transportation, health, social services, housing, and community development. 227
New York’s Climate Leadership and Community Protection Act, which sets a target for the state
to direct 40 percent, but not less than 35 percent, of state climate program benefits to
disadvantaged communities. 228
Green banks in New York, Connecticut, and Rhode Island229 enable more affordable housing
remediation as well as financing for renewables. For example, a Connecticut project combines a
20-year lease of photovoltaic panels with household energy efficiency upgrades. A credit check
is not required. Job training for local workers is also an integral part of the Connecticut Green
Bank’s mission.

Opportunities for improving RGGI
Although many states measure energy efficiency investment targeting low-income customers, specific
benefits to environmental justice or socially vulnerable communities are not consistently tracked. At the
most recent RGGI program review listening sessions and stakeholder hearings, public comments
included requests for a regional environmental justice analysis as part of program review, investment of
a majority of RGGI auction proceeds to benefit vulnerable populations, and establishment of a stricter
cap designed to benefit vulnerable populations. 230 These discussions continue. A 2017 analysis of five
years of public health effects suggests another key improvement would be to expand emissions tracking
beyond CO2 to include two other harmful pollutants, sulfur dioxide (SO2 ) and nitrogen oxides (NOX). 231 As
discussed in Section 3, these pollutants exacerbate asthma, heart attacks, and premature death and
present a disproportionate risk in low-income communities and communities of color. 232

Applicability and replicability
RGGI’s state programs are flexible, an attribute that makes them more easily replicated. As an example,
RGGI’s model has inspired another innovative regional effort with huge potential for improving health,
the Transportation and Climate Initiative or TCI. 233 Transportation is the source of many of the pollution
health hazards faced disproportionately by marginalized communities, and it is the largest source of
GHG emissions in the Northeast. With lessons learned from RGGI, the TCI program design now under
development has a strong focus on equity. Recent TCI stakeholder comments on the proposed program
framework show strong support for considering equity at the outset and as a leading principle of
program design. The TCI states include eight of the existing RGGI states (all but New Hampshire) as well
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as New Jersey, Pennsylvania, and Virginia. The December 2019 TCI statement expresses a commitment
to equitable outcomes by working with people and under-served communities disproportionately
affected by climate change and transportation pollution. 234 TCI intends to foster development of: clean
mobility options through the electrification of public transit and passenger vehicles; complementary
policies and priorities that advance equity; transparency and information-sharing on changes in
emissions over time; responsive program design informed by community feedback and impact data; and
tailored outreach that meets the needs of individual communities. 235
In addition to its replicability for transportation emissions, the initiative’s impact is expanding
geographically, with New Jersey having just joined in 2020 and Virginia slated to join the program in
2021. Pennsylvania is also showing interest. Virginia’s adopted RGGI rule specifically addresses impact in
vulnerable and environmental justice communities, opening the door to an enormous funding boost for
consumer benefit programs that target low-income and marginalized communities. 236
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6.2. Ohio Arrearage Management Program
Primary equity impact
Secondary equity impact
Geographic scope
Region
Energy type
Utility type
Target community

Affordability and access, improved indoor air quality,
employment (for installers of energy efficiency measures)
Improved outdoor air quality. Reduced greenhouse gas
emissions
State (Ohio), Counties (88. 37 have populations less than
50,000 and higher rates of poverty than the state average)
Midwest, EPA region #5
Electricity and natural gas
Electric and gas investor-owned utilities with more than
15,000 customers
Low-income participants: income must be less than or
equal to 150% of U.S. poverty guidelines

Summary
The Percentage of Income Payment Program (PIPP) is a mature Ohio program that reaches about onethird of eligible low-income electric and gas customers, many in rural areas. The Ohio program has many
attributes that make it a useful model for other states:
•
•
•
•

It is part of a one-stop shopping process for energy-related services that connects eligible
customers through community action agencies (CAA);
CAA are located in each county, know their customers, and have built up trust over time;
Traditional energy efficiency cost-effectiveness tests are suspended, meaning more customers
and deeper energy savings can be achieved; and
Customers face less stress over the choice between paying energy bills or feeding their families.

The PIPP is undergoing a required once per five-year review now. Initial recommendations to allow
third-party payment for a customer’s bill and suspending minimum payment requirements for
participants would make the program even more attractive as a model.

Background
The PIPP was created in the early 1980s by a Public Utility Commission of Ohio (PUCO) order following a
stakeholder process involving mostly ratepayer groups. 237 The PUCO administered both electric and gas
PIPPs until 2000. Legislation passed in that year transferred the authority to administer the electric PIPP
to the Ohio Development Services Agency. The gas PIPP administration was unchanged, and today
continues to be administered by the PUCO. 238
The PIPP program allows eligible customers to pay 6 percent of their income, but not less than $10 each
month, to each gas and electric service (for a total of 12 percent of income). The amount of unrecovered
revenue is then recovered by all ratepayers through a PIPP rider on customers’ bills. As amounts are
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repaid from customers who “graduate” from PIPP, those amounts are credited back to ratepayers. The
regulations also include a debt forgiveness program that allows graduating customers to reduce their
PIPP payment by one monthly installment for every month they pay their current bill plus the
percentage of the PIPP arrearage.239
About 395,000 customers (10 percent of the total state number) are presently enrolled in the PIPP. Of
these, 230,000 are electric customers and 165,000 are gas customers, representing about one-third of
the total number of eligible PIPP customers. Because the payment of bills is based on income, the
incomes of those participating today are skewed towards those making less than 75 percent of the
guidelines. This is because those customers who are near 150 percent of the federal poverty guidelines
(FPG) pay more, and the differential between the income level and the actual bill may not be that
significant.

Findings and impact
The electricity PIPP is administered by the Ohio Community Services Department, which is connected to
the CAAs located in each county. To access the PIPP, customers work with their local CAA. These
agencies help customers determine eligibility and qualification and complete the necessary enrollment
process. CAAs also perform outreach to increase awareness of the PIPP and to educate potential
customers about the program benefits. In effect, the CAA serves as a single forum where low-income
customers can learn about all potential programs for which they may be eligible, including LIHEAP and
Ohio’s Home Weatherization Assistance Program (HWAP). This “one-stop shopping” is critical to
ensuring that low-income customers get additional assistance for all programs for which they are
eligible. Often the CAA has staff trained to provide the weatherization services, so the CAA serves as a
forum to make customers aware of new energy efficiency services on offer. In Ohio, funds from utility
energy efficiency programs are leveraged with the HWAP funds in order to provide deeper home
weatherization to more households. 240
The PUCO’s 2019 PIPP review found that the requirements for all payments to be made in full each
month and a minimum payment of $10 a month are not reasonable. Many participants have incomes
less than 50 percent of the poverty guidelines, and some have no income. The minimum payment
requirements also impose high administrative costs on the agencies responsible for their collection. The
costs of resources required for collection can exceed the amounts collected. The current program
review suggests that, in the future, PIPP should suspend minimum payment requirements, allow
incomes to be considered over a rolling 12-month period, and allow for third parties241 to make PIPP
payments on behalf of a customer. According to the Ohio Consumers’ Counsel, changes to the PIPP
regulations are expected to go into effect during 2020.
The PUCO updates the total PIPP revenue requirement for electric utilities each year. For 2020, this
value is $301 million. The revenue requirement for gas utilities is calculated separately and was not
available at the time interviews were conducted. However, the revenue formula is periodically updated
by the PUCO. Note that the uncollected revenues from PIPP customers that are collected from all
customers creates a significant subsidy that is borne by all customers, including non-qualified PIPP
customers who are at the margin. How these costs are allocated matters in terms of the impact on other
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customers. In Ohio, all customer classes pay the cost and the surcharge is added to the energy (kWh)
charge. This method minimizes the impact on other residential customers to the extent possible.
Overall, PIPP is the sole program that provides unrestricted access for low-income customers to energy
efficiency services in Ohio. The standard cost-effectiveness tests typically applied to such services are
suspended for the measures installed as part of the PIPP. This is important as some weatherization
measures do not pass cost-effectiveness screens when they are considered individually. 242
Potentially working against the effectiveness of the PIPP, some of the fixed rate contracts offered by
Ohio’s natural gas companies provide a discount on rates (20 percent relative to variable rates) but
require a 12–36 month term and have early termination charges as high as $199. 243 These requirements
are burdensome on low-income customers, especially renters, who may have little certainty that they
will stay in their residence for the duration of the contract term.

Applicability and replicability
Several states offer discounts on electric and gas bills and offer forgiveness for arrearages. 244 California,
Maryland, Massachusetts, and New Hampshire are among the states that offer discounted rates to
eligible low-income customers, typically at 30–35 percent off the monthly bill. However, income
guidelines vary. Maryland has a complicated eligibility formula based on income, monthly usage, a
“utility index,” and the poverty index. In Colorado, Xcel initiated a pilot PIPP which enrolled about 7,500
electric customers. That program adjusts customer bills to no more than 3 percent of their income. 245
The Xcel program was expanded in 2011, and as of 2016, is serving 24,000 customers. 246
New York’s energy assistance program has an element that could prove useful if adopted in Ohio (and
other states). Twice a year, Consolidated Edison (Con Edison, an investor-owned utility) provides a list of
non-participating low-income customers to the New York Department of Health and Human Services
(HHS). The HHS then “crosswalks” the Con Edison list with those names on an HHS list of customers
eligible for means-tested services. Those names that appear on the Con Edison and HHS lists are notified
that they are eligible for energy assistance. The HHS program costs less than $100,000 a year and covers
hundreds of thousands of customers. 247 The New York program, however, continues to use costeffectiveness tests for measures installed on low-income customers. 248
The PIPP program in Ohio could be improved by providing incentives to encourage conservation by
splitting any savings from reduced usage over the previous year, so that the customer would receive a
further bill reduction. For example, if in November, the customer used the equivalent of $10 less energy,
the customer would get an immediate $5.00 credit on the PIPP amount owed that month. At the same
time, this would lower the amount that would need to be recovered from other customers in the PIPP
rider by $5.00. This would help address the flaw in the PIPP program in which payments are based on
income with no incentive to conserve usage.
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Compared to the programs described above, Ohio’s program has several attributes that make it a useful
model for other states:
•
•
•
•

It covers a higher percentage of eligible customers.
It explicitly links customers with energy efficiency services.
It suspends cost-effectiveness tests for energy efficiency measures installed on PIPP customers.
It has straight-forward payment requirements. 249

Revisions under consideration include suspending minimum payment requirements, allowing payments
to be made over the course of a year, and allowing payments to be made by third parties on behalf of
customers. These revisions could increase the effectiveness of the PIPP and its potential to be adopted
by other states.
Adoption of a PIPP in other states would likely require the following:
•
•
•
•
•

Authorizing legislation
Use of decentralized, established community action agency network
Utility support garnered through mechanisms allowing for full revenue recovery
A receptive state consumer counsel
A good working relationship between the consumer counsel and the public utility commission
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6.3. Bloomfield, Iowa Municipal Utility Energy Transformation
Primary equity impact

Affordability and access

Secondary equity impact Employment
Geographic scope
Region
Energy type
Utility type

Local
Midwest, EPA region #7
Electricity and natural gas
Municipal

Target community Rural, low and moderate income

Summary
As a small city in rural Iowa, Bloomfield historically relied on wholesale electricity purchases to meet its
energy needs. In 2015 the City began an initiative to achieve energy independence by aggressively
pursuing ownership of renewable resources and improving the efficiency of its housing stock.
Bloomfield’s municipal utility has risen as a regional leader through initiatives that could make it the first
utility in the Midwest to meet the majority of its energy needs through energy efficiency and renewable
energy. To Bloomfield, energy independence is a community development issue that provides
opportunities to break down silos between education and outreach programs, utility infrastructure
planning, housing needs, and economic development. The City’s energy plan focuses on equity
challenges within the community by designing programs that address needs of low-income households,
pair solar generation with energy efficiency, and improve affordability for homeowners and renters.

Background
The City of Bloomfield, Iowa is situated in a Midwest region that has had sluggish population and
economic growth in the last decade. Fifty-one percent of Bloomfield’s 2,694 residents have low to
moderate income, 250 and the median household income is $42,411 as compared to the national median
of $62,626. 251 The community has a scarcity of jobs and economic opportunities, making it hard to
retain trained workers. 252 Compounding these issues, money leaves the local economy to bring in
energy from outside the community. Community members face high utility costs in part because
housing in Bloomfield is relatively old and inefficient, with an average age exceeding 80 years. 253
Bloomfield has a municipal utility that provides electricity and natural gas. The City delivers natural gas
to those living within city limits, while providing electricity to the city and the surrounding rural area. 254
The utility provides service to an estimated 1,140 residential customers and 240 commercial and
industrial customers. 255 Forecasted electricity needs of the utility are 30,000 megawatt-hours each year
and 7.5 megawatts of peak summer demand (winter peak demand is 5.3 megawatts) with an annual
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cost of approximately $2.4 million. 256 Historically, the municipal utility purchased nearly all of
Bloomfield’s electricity through the Southern Iowa Electric Cooperative from regional wholesale
suppliers. 257 In recent years costs have risen sharply due in part to closures of small regional coal plants
facing economic and environmental pressures. 258 Between 2003 and 2013, the average customer’s
electricity bill doubled. 259 Carrol Ann Taylor, city clerk and treasurer of the City of Bloomfield, describes
the affordability challenges: “We struggle trying to not shut their utilities off through the winter.” 260 The
rapid increase in cost of energy, coupled with price volatility, led City officials to consider how
Bloomfield might meet its energy needs in a manner that is more affordable, economically resilient, and
independent of market fluctuations.
In 2014, the City began to explore the concept of achieving energy independence and commissioned a
technical and economic evaluation261 of opportunities for energy conservation and local power
production. The vision began to coalesce in 2015 when a team of local leaders participated in a
workshop on electricity system innovation. 262 Since that time, Bloomfield has aggressively pursued
energy independence by building renewable resources and improving the efficiency of its housing stock.

Findings and impact
Bloomfield’s 2014 energy independence study identified six strategies to improve energy independence,
including energy efficiency and renewable energy generation. Each strategy was found to result in a net
reduction in energy costs within the community and simultaneously increase energy independence. 263
The study identified the following metrics and associated targets, which vary by scenario, for measuring
energy independence:
1. Reduced retail electricity sales due to energy efficiency: up to 22.5 percent by 2029
2. Reduced net wholesale electricity purchase: up to 99.9 percent by 2029
3. Increased share of electricity produced locally: up to 99.9 percent by 2029

The study estimated that if only cost-effective programs were pursued, the potential reduction
in electricity usage from energy efficiency would be 23 percent of the annual electricity needs.
According to the study, the programs would generate greater cost savings than the cost to
implement them. Estimated net savings for customers and the municipal utility would be $3.4
million and $2.6 million, respectively. Cost of avoided energy use is approximately one-third the
cost to buy wholesale power. The evaluators suggested that the utility hire a full-time
employee to implement the programs.

Achieving independence for natural gas supply would be challenging for Bloomfield. The city’s baseline
use is 120,000 thousand cubic feet per year, which is declining by 1.2 percent annually. 264 Bloomfield’s
feasibility study suggests it is possible to reduce systemwide use by 14 percent through efficiency
efforts. 265 Converting residential space heat and water heating to electric heat pumps would reduce
community natural gas use by approximately 50 percent, but this transition would likely require
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substantial incentives to influence household retrofit decisions. 266 The City is evaluating opportunities to
utilize local bio-feedstocks, such as methane capture from hog lots, to offset local natural gas
distribution. 267
After completing the energy independence study, the City sought the input of the community. “We had
four or five public meetings and engaged a lot of different groups, pulling ideas out of the community,”
noted Chris Ball. 268 Equipped with this feedback, the City resolved to decrease total community energy
consumption by 25 percent and to reduce net wholesale energy purchases to zero by 2030. 269 These
commitments place Bloomfield as the first utility in the Midwest to attempt to meet the majority of its
energy needs through energy efficiency and renewable energy. 270 Seeking to shift from a net consumer
to a net producer of energy, the City is targeting net zero electricity by sizing wind and solar plants to
produce electricity equal to the post-efficiency demand. 271 By maintaining interconnection to the power
grid, the City can sell excess power when renewable production is high and buy power when production
is low. This achieves electrical energy independence in a practical manner, affording the reliability and
economic benefits of the existing grid infrastructure.
Operational since December 2017, the City’s 1.65 MWAC solar PV array provides approximately 10
percent of the city’s energy. 272 This project puts Bloomfield roughly on track reach its target of 8.0
megawatts of capacity by the year 2029, enough to reach a 100 percent reduction in net wholesale
electricity purchases. In addition, the city is beginning to streamline access to solar for interested
households, including working on a model for low-income households through a potential partnership
with a local community action agency. 273 Despite wind power’s favorable economics to solar, the City
has yet to install wind turbines or procure wind power to date. 274
Because it owns its energy utility, Bloomfield has access to property-level data that can be used to
identify the least efficient buildings for targeted energy efficiency initiatives. The City analyzes, tracks,
and shares publicly the energy use index and energy cost index of buildings within city limits, as shown
in Figure 7. 275 The average home in Bloomfield was found to use 66 percent more energy per square
foot than the Midwest average, indicating that there is great opportunity for homeowners and renters
to save energy and money. 276
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Figure 7. City of Bloomfield map of residential energy use index

Source: The City of Bloomfield Iowa. 2019. Residential Energy Use Map. Available at https://www.cityofbloomfield.org. The
interactive map identifies buildings by their energy use intensity, ranging from h ighest (red) to lowest (dark green).

Targeting both rental and owner-occupied properties, the City began a number of initiatives to improve
the quality and efficiency of its older housing stock. 277 Bloomfield provided nearly $129,000 in 2015 to
fund an AmeriCorps partnership program to provide energy audits, weatherization services, energy
efficiency measures, and energy education within the city. 278 Program goals included energy audits of
400 low-income residences, weatherization of 200 residences and 5 public/nonprofit buildings, and 24
educational events. 279 As of June 2019, the partnership completed 250 energy audits. 280 The next step
toward achieving the City’s efficiency goals is to retrofit existing buildings with efficiency measures. For
fiscal year 2020, the City committed $750,000 to an on-bill financing program that the municipal utility
will use to improve the efficiency of residences. 281 A useful strategy for low-income households that lack
access to capital, on-bill financing uses the utility bill as means for customers to repay a portion of their
investments in their properties monthly while they save on their energy costs. 282 The City also
considered adopting a model ordinance which would set minimum standards of energy efficiency for
rental housing by requiring basic weatherization and setting minimum appliance efficiency standards. 283
Bloomfield’s energy independence initiatives can help solve the City’s greatest economic challenges—
brain drain and job scarcity. Achieving full energy independence would require an estimated $35 million
investment in local solar and wind plants, which would create local jobs for construction, operation, and
maintenance of the renewable assets. 284 The construction will generate an estimated 20 person-years of
employment. 285 Together with energy efficiency upgrades, these new assets would create $4.6 million in
new wages and employee benefits over the 15-year period studied. 286
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Applicability and replicability
City of Bloomfield is an example of how cities can successfully leverage utility ownership to improve or
create resilient energy infrastructure, improve the existing building stock, address affordability
challenges, and bolster the local economy.
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6.4. Performance-Based Regulation in Minnesota
Primary equity impact

Affordability, climate change

Secondary equity impact Civic agency
Geographic scope
Region
Energy type
Utility type

State; service territory
Great Lakes, EPA region #5
Electricity
Investor-owned

Target community Xcel customers

Summary
Recognizing the imminent changes in the power sector and the need to guide this transformation to
achieve state goals, the Minnesota Public Utilities Commission (MNPUC) opened a docket on
performance-based regulation. The goal is to identify and develop performance metrics and potential
performance incentive mechanisms for Xcel Energy (Xcel), the largest investor-owned electric utility in
the state. 287 The proceeding included a facilitated stakeholder engagement process. Throughout the
process, stakeholders considered performance metrics and, eventually, may consider incentives that
seek to address five MNPUC-specified outcomes: affordability, reliability, customer service quality,
environmental performance, and the cost-effective alignment of generation and load. 288 The successful
implementation of performance metrics and potentially incentives will help to assess utility
performance related to equity, environmental, and diversity concerns, and address any performance
shortcomings if needed. These concerns include those related to arrearages and disconnections,
greenhouse gas and criteria pollutant emissions, and workforce diversity. After several stakeholder
meetings, stakeholders proposed performance metrics to the MNPUC. The MNPUC then issued an order
adopting some of the metrics, including four metrics that relate to affordability. The order also directed
Xcel and stakeholders to develop (a) reliability metrics related to equity, (b) a metric to measure
workforce and community development impact, which may include workforce diversity, and (c) metrics
relating to equity in customer service quality. By establishing equity-related metrics, Minnesota’s
approach to performance-based regulation lays the groundwork for including equity in current and
future energy decision-making.

Background
At the culmination of a proceeding approving Xcel Energy’s 2015 multi-year rate plan, the
MNPUC−enabled by Minn. Stat. § 216B.16, subd. 19289 −opened a docket to explore performance
metrics and performance incentive mechanisms. 290 Within the newly opened docket, the MNPUC issued
an order identifying five intended outcomes for the performance metrics: “affordability; reliability,
including both customer and system-wide perspectives; customer service quality, including satisfaction,
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engagement and empowerment; environmental performance, including carbon reduction and beneficial
electrification; and cost effective alignment of generation and load, including demand response.” 291 This
order, issued in January 2019, also established a stakeholder engagement process, including several
stakeholder workshops and opportunities for written comments.
The workshops were held from March to May 2019 and were open to all interested parties. The Great
Plains Institute (GPI) advertised the meetings through an official notice in the docket and through direct
outreach to a list of 200 stakeholders. At the first stakeholder workshop, GPI convened over 30 energy
system stakeholders to discuss nearly 100 proposed performance metric topics, grouped under the
MNPUC-specified outcomes. 292 Stakeholders were split into groups to discuss each category of metrics,
with the goal of deciding which metrics to propose to the Commission.
Workforce diversity was not originally included under one of the five MNPUC-designated outcomes. The
City of Minneapolis proposed in its written comments to require Xcel to track and report on the diversity
of its workforce. 293 Its proposed metrics under this outcome area included:
•
•
•

Demographics of utility workforce;
Number of suppliers of energy and other utility contractors that are female-owned, minorityowned, veteran-owned, small businesses, and local, as compared to the total; and
Funding for suppliers of energy and other utility contractors that are female-owned, minorityowned, veteran-owned, small businesses, and local, as compared to total.

At the end of the stakeholder engagement process, the stakeholders proposed dozens of metrics to the
MNPUC, and on September 18, 2019, the MNPUC issued an order establishing metrics for each outcome
identified in the January 2019 Order. Among the adopted metrics were several related to affordability:
•
•
•

Average monthly bills for residential customer
Total arrearages for residential customers
Total disconnections for nonpayment for residential customers

The MNPUC notes in its Order that while “the Commission is not adopting an affordability metric
specific to the topic of equity, affordability is a key indicator of equity and the four metrics it has
adopted collectively address the issue.” With one in three U.S. households facing a challenge in paying
energy bills, 294 requiring Xcel to track and report these data sets up an opportunity for the utility,
communities, and the MNPUC to identify ways to address this crisis. Solutions may include the
development of performance incentive mechanisms that, if proven useful in Minnesota, could be
replicated in other jurisdictions throughout the country.

Findings and impact
Through this docket, the Commission has adopted several metrics aimed at affordability that relate to
equity. While the Commission did not adopt reliability metrics related to equity for implementation
currently, it directed Xcel and stakeholders “to determine an appropriate method to measure and report
on equity, which could include geography, income, or other benchmarks relevant to reliability.” 295
Similarly, the Commission did not adopt metrics related to workforce diversity proposed by the City of
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Minneapolis, but it has directed Xcel “to work with stakeholders to develop a metric to measure
workforce and community development impact, which may include workforce diversity, safety,
compensation, or other relevant factors” because “diversity and community engagement and impact
are important topics that require additional stakeholder work.” 296 Finally, the Commission directed “Xcel
to propose, in consultation with stakeholders, metrics relating to equity in customer service quality.” 297
The Commission ordered Xcel to work with stakeholders to develop procedures for calculating, verifying,
and reporting the metrics, and in October 2019, Xcel submitted its proposed metric methodology and
process schedule. 298 Next, Xcel will begin tracking and reporting data on the adopted metrics, and the
stakeholders will eventually reconvene to discuss the development of incentive mechanisms, if
warranted.

Applicability and replicability
This docket is notable for the pace of the proceeding. While dockets on performance-based regulation in
other jurisdictions have moved faster, this docket relied on a seven-step process proposed by the Office
of the Minnesota Attorney General. 299 The seven steps are: (1) articulate goals; (2) identify desired
outcomes; (3) identify performance metrics; (4) establish metrics and review; (5) establish targets, as
needed; (6) establish incentive mechanisms, as needed; and (7) evaluate, improve, repeat. In the
January 2019 Order, the MNPUC adopted this process with an initial focus on Steps 1 through 4. It
further ordered that the stakeholder workshops and opportunities for written comments occur during
Steps 3 and 4. This process allows stakeholders to extensively consider and debate the development of a
wide range of performance metrics and lends itself as a model for developing incentive mechanisms
elsewhere.

Articulate
goals

Identify
desired
outcomes

Identify
performance
metrics

Establish
metrics and
review

Establish
targets, as
needed

Establish
incentive
mechanisms,
as needed

Evaluate,
improve,
repeat

The deliberately slower seven-step process allows stakeholders to see what the utility reports during its
initial tracking of the adopted performance metrics before stakeholders develop financial incentive
mechanisms. It also allows time and attention to avoid unintended outcomes, such as setting incentives
that are too easy for the utility to meet or that encourage the utility to overbuild or underspend. 300
While the Minnesota docket to develop performance metrics is commendable in its efforts to make the
stakeholder engagement process inclusive, there are inherent challenges with inclusivity in dockets on
performance-based regulation. The topic of performance-based regulation is complex and requires a
substantial base of knowledge. While actions like providing funding for resource-limited stakeholders
can help make the docket more accessible to a wider range of stakeholders, the process requires
substantial time and staffing commitments that many organizations may find difficult to meet.
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Extending a performance-based regulatory framework to municipal utilities and cooperatives may prove
challenging. Municipal utilities and cooperatives operate under a different business model than
investor-owned utilities: They are community-owned and self-regulated, whereas investor-owned
utilities like Xcel are regulated by the state. Nonetheless, public pressure to develop and track
performance metrics could push municipal utilities and cooperatives to do so.
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7. FUTURE RESEARCH
Many opportunities for improving equity exist within the energy sector, as well as at the junction of
energy with other sectors (broadband, transportation, and water). Below we discuss promising areas for
future research.
● Transportation and energy:
Transportation is the source of a
large portion of air pollution that
affects low-income and
marginalized communities
(especially in more urban areas).
Electrifying the transportation
sector holds tremendous
opportunity for lowering exposure
to harmful air pollution. RAP and
others have written extensively
about policies that can lead to
improvements through
Photo by Luis Quinteroon Unsplash.
transportation electrification. 301
The case study on RGGI discusses the TCI transportation initiative and the opportunities
presented by TCI to reduce criteria and GHG pollution from transportation in lowincome and rural areas. Future research could examine opportunities to build on the TCI
experience, e.g., expanding to other states and regions. Other research should examine
potential system changes in state transportation planning to promote community
involvement in transportation electrification and expanded mobility options for rural
areas. Or, another promising area for research is how to structure state energy
infrastructure changes linked to transportation infrastructure (e.g., rate designs and
electricity infrastructure, especially for EV charging) to improve outcomes for lowincome communities and communities of color.
● Broadband and energy: The transformation of the energy sector requires data
collection on energy use and generation (if on-site renewable energy is part of a home
or commercial or municipal building). Access to data on electricity and other fuel use in
homes enables the occupants to manage their energy use and their bills. Further, access
to information about usage enables consumers to lower their usage and bills during
peak periods, which is key to lowering systems costs for all users. It also enables rate
designs and energy management measures and tools to lower residential bills. There are
many efforts underway to improve access for consumers to their energy data, and
efforts to expand access to broadband would enable improved equity in rural areas
through access to data and technology. 302 Many rural co-ops see this opportunity and
are offering broadband to their customers as part of their service—Taos, New Mexico
being one example. 303 The Institute for Market Transformation has worked with many
communities on better data practices for commercial and residential buildings to enable
energy efficiency and better building management to lower energy costs. 304 Building
benchmarking, rating, and labeling policies are a good start and should be expanded
from the commercial building sector to the municipal and residential building sectors as
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soon as possible. Initiatives to further collaborations between co-ops and nongovernment organizations, with a focus on energy, broadband access, and equity would
be fruitful.
A related project could research how deploying different technologies could reduce
costs and improve maintenance of rural electricity infrastructure. These technologies
might include: broadband; distribution assets that anticipate faults; and microgrids 305
that could help improve reliability of energy services through the use of storage,
renewable energy, and energy efficiency. A pilot in its third year by Green Mountain
Power to use batteries (some paired with renewable energy) for grid support in rural
residences in Vermont provides one example that could be a starting point. 306
•

Water and energy: Pumping and treating water consume large amounts of energy at the
municipal level—as much as a third of a community’s energy budget—and that means less
money is available for other community needs and services. 307 There are considerable
opportunities for improving the efficiency of treatment facilities. Research assessing energy,
water, and cost savings to municipalities as a result of implementing best practices in efficient
water treatment and water supply facilities would be useful.
For residents, the energy used by
water-consuming appliances such
as clothes washers or showers
may be a large part of a
household budget. For those
without access to municipal water
and sewage systems, energy costs
to pump water to and within the
home can be very high. Energy
efficient appliances typically
reduce water needs. For example,
an Energy Star washer can use up
to 40 percent less water and 25
Photo by CDC on Unsplash.
percent less energy. 308 Campaigns
to raise awareness of energy
efficiency related to water use could free up money within household budgets and
municipal funding for other purposes. Research is needed on the benefits (e.g.
improvements in health, reduction in stresses, reduction in costs) for those with high
energy burdens from public awareness campaigns on the relationship between water
and energy use in the home.

Other potential research projects include:
● Rate designs: How modifying rate designs from traditional rates (those that rely on a
fixed charge and add-ons based solely on volumetric use) with more consumer
protections for rural areas, low-income communities, and communities of color can
improve equity. Time-of-use rates can help avoid the peak period consumption that
increases system costs and rates, increases air pollution, and drives needs for additional
generation at the system level. 309 More research is needed on how low-income
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communities/communities of color fare under time-of-use rates and how education
about those rates could affect their uptake in those communities.
● Financing: Alternatively, how offering renewable energy with alternative financing (payas-you-save, for example) in these communities along with revised rate structures can
lower energy burdens. Working with electric co-ops on these issues could be especially
fruitful.
● Non-wires alternatives: IRP processes should be advanced and updated to address
resiliency and lowering environmental impacts in low-income communities, rural areas,
and communities of color. IRPs do not always examine thoroughly how non-wires
alternatives (demand reduction strategies like energy efficiency or distributed resources
including storage) can lower environmental impacts to the targeted communities and
reduce costs. A research project could consider the effectiveness of integrated resource
planning with expanded scopes and alternatives analysis in ensuring that non-fossil fired
alternatives are considered thoroughly when looking at upgrading energy infrastructure.
Such expanded scopes would consider environmental issues in more detail, like the
propensity for increased heat and wind events and the performance of different
resources types under these conditions. Such integrated resource planning would be an
alternative to improved environmental impact statements. It would allow regulatory
agencies charged with permitting (e.g., air quality agencies) to be involved earlier in the
process, rather than working with communities to mitigate the impacts of infrastructure
imposed on the public without thoroughly investigating alternatives.
● Education: Expanding and examining the impact of advocates’ public education efforts
in low-income communities and communities of color, such as those being done by the
Partnership for Southern Equity. 310
● Partnerships: Encouraging and documenting collaborations between labor unions and
environmental and environmental justice advocates (e.g., the Transportation Climate
Initiative in the Northeast, Laborers’ International Union of N. America (LiUNA) in the
Midwest). These collaborations can promote local hiring standards for renewable
energy construction jobs and for wage and benefit levels that were historically part of
the energy infrastructure (as in mining jobs). They can also promote options for ensuring
a just transition in mining areas and within Tribal communities who have benefited from
coal infrastructure but are interested in transitioning to clean energy. Research in this
area should document best practices in collaborations between labor and energy justice
advocates and document their effectiveness in promoting enduring economic solutions,
in particular for communities in transition away from fossil fuel dependence.
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Appendix A. METHODOLOGY
This report describes our national study of: (1) how the electricity and natural gas sectors work—
including key influencers, decision-makers, policies, financing flows, and practices within the
energy/electric ecosystem; (2) connections/impacts to equity, opportunity, health, and wellbeing; and
(3) promising points of intervention to improve equitable outcomes related to social and economic
opportunity, health, and wellbeing for low-income people, communities of color, and smaller places
(rural communities, towns, small and midsize cities).
The research included a literature review, in-person meetings, web forums, and interviews. The web
forums, meetings, and interviews focused on addressing barriers to improving health equity, and the
most critical decision points and policy options for doing so. Our respondents included a wide range of
stakeholders, including those who have recently risen out of poverty and those with first-hand
experience working with the populations of interest (Community Action Agencies), key decision-makers
in the electric and gas utility space (Public Utility Commissions, Public Advocates, and Utilities; Air
Quality Regulators), organizations active in this topic, and other key stakeholders and decision-makers.
Appendix B provides the names of those interviewed and their organizations.
We also developed case studies using interviews and secondary research to address a range of energy
sources, pathways, regions, demographics, and remedies. The subject matter for the case studies arose
from the meetings and interviews. We chose case studies that collectively reflect a wide geographic
distribution, a range of population densities, types of inequity, and various levels of government. In
addition, the case studies highlight innovative approaches to creating greater health equity.
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Appendix B. INTERVIEW, WEB FORUM, AND CONVENING
PARTICIPANTS
Below is a list of individuals who shared their broad insights and diverse regional perspectives with us
for this report. No specific report content is attributed to any individual.

Air quality agencies
•

Akron Regional Air Quality Management
District: Sam Rubens, Administrator

•

National Association of Clean Air Agencies:
Miles Keough, Executive Director

•

Arkansas Department of Environmental
Quality: Will Montgomery, Policy &
Planning Branch Manager, Office of Air
Quality; Spencer Stuart, Associate Director,
Office of Air Quality

•

Oregon Department of Environmental
Quality: Ali Mizrakhalili, Administrator

•

Puget Sound Clean Air Agency: Craig
Kenworthy, Executive Director; Erik Saganić,
Technical Analysis Manager

Colorado Department of Health: Megan
McCarthy, Air Quality Planner

•

Virginia Air and Renewable Energy Division:
Mike Dodd, Director

•

Community action agencies
•

Community Action Agency of Siouxland (IA):
Jean Logan, Executive Director

•

Iowa Community Action Association: Lana
Shope, Executive Director

•

Community Action Agency of South
Alabama: Kris Rowe, Executive Director

•

Little Dixie CAA (OK): Becky Reynolds,
Executive Director

•

Community Action Partnership of Oregon:
Keith Kueny, Energy Policy Coordinator

•

NC Community Action State Association:
Sharon Goodson, Executive Director

•

El Paso CAP, Project BRAVO (TX): Laura
Ponce, Executive Director

•

•

FiveCAP Inc. (MI): Mary Trucks, Executive
Director

Northeast Florida Community Action
Agency, Inc.: Berneitha McNair, Executive
Director

•

Oakland Livingston Human Service Agency
(MI): Heather Zeigler, Deputy Director for
Health, Housing, and Nutrition

•

Oklahoma Association of Community Action
Agencies, Inc.: Michael Jones, Executive
Director

•

Fresno Economic Opportunities Commission
(CA): Brian Angus, Chief Executive Officer

•

Fulton Atlanta Community Action Authority:
Joyce J. Dorsey, President & CEO

•

GLEAMNS HRC, Inc. (SC): Shunna Vance
Jeter, CEO

•

•

People Incorporated of Virginia: Robert G.
Goldsmith, President & CEO

Greater Erie CAC (PA): Danny J. Jones, CEO

•

•

I-CARE, Inc. (NC): Bryan Duncan, Executive
Director

South Central Community Action
Partnership, Inc.: Ken Robinette, CEO
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•

Southeastern Community & Family Services,
Inc. (NC): Dr. Ericka Whitaker, CEO

•

York County Community Action Corporation
(ME): Carter Friend, Deputy Director

NGOs and experts
•

AARP: Bill Malcolm, Senior Legislative
Representative, State Advocacy & Strategy
Integration

•

Laborers’ International Union of North
America: Kevin Pranis, Minnesota & North
Dakota Marketing Manager

•

Cascadia Law Group: Dennis McLerran,
Attorney (former EPA 10 administrator)

•

National Consumer Law Center: John
Howat, Senior Energy Analyst

•

Cliburn Associates: Jill K. Cliburn,
Community Solar Value Project Manager

•

•

Critical Consumer Issues Forum: Katrina
McMurrian, Executive Director

Partnership for Southern Equity: Nathaniel
Smith, Founder & CEO; Chandra Farley, Just
Energy Director

•

Public Utility Law Project of New York:
Richard Berkley, Executive Director

•

Democracy and Regulation: Jerry
Oppenheim, Esq.

Regulators, consumer advocates, and localities
•

Hawaii Public Utilities Commission: Jennifer
Potter, Commissioner

•

Maryland Office of People's Counsel: Paula
Carmody, People’s Counsel

•

Indiana Office of Utility Consumer
Counselor: Bill Fine, Consumer Counselor

•

Maryland Public Service Commission:
Odogwu Obi Linton, Commissioner

•

Iowa Consumer Advocate: Mark Schuling

•

•

Kentucky Public Utilities Commission:
Andrew Melnykovych, Public Information
Officer

Montana Office of Consumer Counsel:
Robert Nelson, Consumer Counsel

•

South Carolina Public Service Commission:
Butch Howard, Commissioner

Utilities and utility organizations
•

Great River Energy (electric generation &
transmission cooperative): Gary Connett,
retired executive; Chairman, Beneficial
Electrification League

Large Public Power Council: John Di Stasio,
President
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