
Literature Review: Exploring the 
Intersection between Low-Income 

Rates and Clean Energy
November 2021



Context for this literature review

• Within the broader ECEE collaborative, work 
group #5 is focused on regulatory and policy 
issues

• At the first meeting of this workgroup, 
members ranked topics to establish 
priorities for new research to be conducted

• The highest ranked topic was “Design of 
tariffs, rates, and regulatory policies”

• Based on that feedback, DEFG 
commissioned a review of literature and 
industry interviews to explore the 
intersection between low-income rates and 
clean energy initiatives
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Literature review workplan:
• Review documents already  

gathered by ECEE
• Conduct internet research
• Seek references from workgroup
• Tap network of experts
• Outcomes:
o At least 10-15 sources added to 

create new section in resource 
guide on ECEE microsite

o Summary document 
o Share findings



Insights from literature review

• The review identified relatively few 
articles or studies that equally 
focused on both low-income rates 
and clean energy

• Literature tended to focus on rates 
or programs or policies with 
minimal discussion on how these 
topics overlap 
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Low-income rates and tariffs
• Many case studies available on rates designed to address affordability and to reduce energy 

burdens on low-income customers
o Discounted rates:  flat percentage discounts, tiered discounts, percentage of income 

payment plans (PIPPs)
o Temporary assistance for bill payment, such as funding from LIHEAP or “round up” 

programs where utility customers agree to have their bill rounded up the next whole dollar 
to help less fortunate to pay their bills

o Arrears forgiveness over time if successful on a payment plan

• Widely shared concerns about utility efforts to increase fixed charges, including
o Disproportionate impact on low-use and low-income customers
o Reduced incentive to conserve electricity
o May encourage utility over-build and discourage customer investment in distributed 

energy systems
o Similar concerns about adding residential demand charges
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Low-income rates and tariffs, continued

• Pre-Paid electric service has been identified as providing benefits to low-income customers 
(allows for smaller more frequent payments; more control; typically results in lower usage) yet 
these programs are often challenged as possibly being harmful to low-income customers 
(inconsistent with disconnection policy protections)

• Multiple articles identify time varying rates as being essential to send effective price signals 
and achieve economic efficiency.  However, many mentioned concerns about the ability of low-
income customers to benefit from time varying rates
o TOU, critical peak pricing, peak time rebates, variable peak pricing, real-time pricing
o Concerns include ability to adjust usage due to housing stock, complexity, lack of 

information, and lack of funds to invest in technology and energy efficiency upgrades
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Intersection of clean energy program design and 
low-income tariffs
• Many authors prioritize energy efficiency programs to aid low-income customers, citing these 

as “enduring assistance” versus “temporary assistance”
o Similarly, there is support for distributed energy resource investments, such as roof-top 

solar and community solar, for their ability to lower customer bills if obstacles are 
addressed

o Obstacles include: ability to fund up-front investments, lack of financing options, the need 
to mitigate contracting risks, the inability to take advantage of tax credits, split incentives 
due to renting

• Low-income needs related to clean energy programs are often addressed through discounts, 
subsidies, rebates, and financing options which may require designated tariffs (e.g., net 
metering, virtual net metering)

• Many clean energy program design features addressing low-income needs are tied to policy 
decisions rather than tariff design 
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Overlap between tariffs, policies, clean energy

• Policies to address low-income needs related to both affordability and clean energy tend to 
focus on consumer protections and also program carve-outs (i.e., defined requirements for 
low-income spending, funding, or participation)

• Some non-tariff related policies go beyond affordability and clean energy, extending to 
community benefits requirements, siting issues, education and outreach, and other policies 
trying to address distributive equity

• These policy issues were not the focus of this research project but are inextricably intertwined 
with tariff design and program design
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Insights drawn from literature review

• Most articles that directly focused on low-income tariffs appear to assume that rates currently 
are and will continue to be designed in the same manner for all residential customers and then 
discounts are applied to low-income customer bills.  This creates a need for funding sources for 
the discounts or mechanisms to make the utility whole after providing the discounts

• Interviews with industry experts indicate a prevailing belief that “cost-of-service” requirements 
make it challenging to address low-income needs upfront through targeted rate designs versus 
after-the-fact by applying discounts to rates that were not specifically designed for low-income 
customers

• Concerns about reducing incentives for energy efficiency and a desire to maintain current 
disconnection and billing protections can inhibit some innovative rate designs that might 
mirror those that existing in other industries, like cell phone plans (prepaid, discounted or free 
weekends, flat rate plans, etc.) 

• There is clearly a need for innovative alternatives to traditional rate design for low-income 
customers as utilities continue and accelerate their investments in clean energy.
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Sources



“Advancing Equity in Utility Regulation Future Electric Utility Regulation 
Report No. 12”

• Contributors:  Chandra Farley, John Howat, Jenifer Bosco, Nidhi Thakar and Jake Wise, Jean Su (2021)

• Project Manager and Technical Editor: Lisa Schwartz  (2021)

• Lawrence Berkeley National Laboratory

• Advancing Equity in Utility Regulation (lbl.gov)

This report provides four perspectives on systemic changes needed to advance equity in electric utility 
regulation, through essays written by representatives of energy justice and consumer organizations and a 
leading utility in this area. Related to tariff design, the following concepts are discussed:  percentage of income 
payment plans, low-income discount rates, tiered discounts, basic levels of electricity service, distributive 
justice in pricing, regressivity in distributing electric system costs, fixed fees, time-varying rates, prepaid 
service, and considering energy burdens in rate design.
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https://eta-publications.lbl.gov/sites/default/files/feur_12_-_advancing_equity_in_utility_regulation.pdf


“Leadership in Rate Design:  A Compendium of Rates Essays”

• Paul Zummo, Mark Beauchamp, Jim Lazar, George Chen, Ashley Brown, Ahmad Faruqui, Mariko Geronimo 
Aydin (2019)

• Public Power Magazine (supplement)

• Leadership-in-Rate-Design.pdf (publicpower.org)

This report includes five essays written by thought leaders in rate design.  Various perspectives are explored 
with one common element emerging – all agree that some form of time-varying or time-of-use rate is an 
essential element of rate design. Some of the topics addressed include:  need for efficient price signals, 
aligning rates with cost recovery and cost causation, design objectives, expanding customer choices, and a 
discussion of how rate design reforms can support innovation and societal goals.  The final essay includes 
several examples and case studies.
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https://www.publicpower.org/system/files/documents/Leadership-in-Rate-Design.pdf


“Electricity Tariff Design via Lens of Energy Justice”

• Hafiz Anwar Ullah Khan, Burcin Unel, and Yury Dvorkin, Member (2021)

• Institute of Electrical and Electronics Engineers' 

• Electricity Tariff Design via Lens of Energy Justice 

This formula heavy paper proposes a tariff design framework that models technical, economic, and 
equity considerations. Seven equity considerations include:  availability and affordability of energy, 
environmental sustainability, health impacts, inter- and intra-generational equity, and economic 
welfare. The model is then applied to a case study in Manhattan, comparing four different tariff 
structures (flat system-wide tariff, TOU tariff, locational TOU tariff, locational hourly tariff) to determine 
which structure results delivers the best outcomes related to energy burden and other equity metrics 
while meeting all other traditional technical and economic constraints, including full revenue recovery 
for the utility.
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https://arxiv.org/pdf/2110.10122.pdf


“Solving the rate puzzle:  The future of electricity rate design”

• Blake Houghton, Jackson Salovaara, and Humayun Tai (March 2019)

• McKinsey Insights

• The future of electricity rate design | McKinsey

The authors articulate their belief that electricity rate designs must be reformed to ensure a stable transition 
to less carbon-intensive sources and secure utilities’ role in the future energy industry.  This article first lays 
out principles for rate-design reform, including aligning rates with system-wide costs, encouraging flexibility, 
and addressing customers’ differing needs. The article then outlines four keys to a successful rate design 
implementation:  internal support and capabilities, customer acceptance, sensitivity to the regulatory process, 
sustainability for business operations.
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https://www.mckinsey.com/industries/electric-power-and-natural-gas/our-insights/solving-the-rate-puzzle-the-future-of-electricity-rate-design


“Recovery of Utility Fixed Costs:  Utility, Consumer, Environmental, and 
Economist Perspectives”

• Contributors:  Lisa Wood, Ross Hemphill, John Howat, Ralph Cavanagh, Severin Borenstein
• Literature review:  Jeff Deason, Lisa Schwartz
• Project manager and technical editor:  Lisa Schwartz
• Lawrence Berkeley National Laboratory  (2016)
• lbnl-1005742.pdf (lbl.gov)

In recent years, a number of utilities have proposed rate design changes that include increased fixed charges. Many 
consumer advocates oppose increased fixed charges due to the regressive impact on low-income customers and 
argue that higher fixed charges reduce incentives for energy efficiency efforts. In this report, authors representing 
utility (Chapter 1), consumer (Chapter 2), environmentalist (Chapter 3) and economist (Chapter 4) perspectives 
discuss fixed costs for electric utilities and set out their principles for recovering those costs. A literature review at the 
end of the report (Chapter 5) defines each of these options and highlights current practices, potential pros and cons, 
and the diversity of views held by a wide range of energy experts.  While this report is slightly dated, it does a good 
job of describing the various ways that utility fixed costs are or might be recovered, which remains a key issue in rate 
design in today’s regulatory environment. Concepts discussed include:  higher fixed charges, minimum bills, demand 
charges,  time-varying rates, tiered rates, decoupling, lost revenue adjustment mechanisms, more frequent rate 
cases, and formula rate plans.
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https://eta-publications.lbl.gov/sites/default/files/lbnl-1005742.pdf


“Smart Rate Design for Distributed Energy Resources”

• Mark LeBel, Jessica Shipley, Carl Linvill, and Camille Kdoch (2021)

• Regulatory Assistance Project, prepared for the Michigan Public Service Commission

• Smart Rate Design for Distributed Energy Resources (force.com)

This article provides a good description of the typical and traditional process to determine revenue 
requirements, allocate utility costs across customer classes, and then design retail rates. This description 
includes a discussion of generally accepted rate design principles and policy goals, along with various cost 
benefit tests. The authors then review many different rate designs and offer 4 criteria by which to evaluate 
DER rate designs:  fair cost allocation, efficient customer price signals, customer understanding and 
acceptance, and administrative feasibility. The article includes a discussion on the equitable distribution of 
program benefits, with deeper discussions on cost shifting concerns.
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https://mi-psc.force.com/sfc/servlet.shepherd/version/download/0688y000000x83dAAA


“A Troubling Trend in Rate Design:  Proposed Rate Design Alternatives to 
Harmful Fixed Charges”

• Caroline Golin (2015)

• Southern Environmental Law Center

• AUTHORS Southern Environm (yumpu.com)

This article, while somewhat dated, provides a good synopsis of the still-current arguments often made by 
consumer advocates against increasing fixed charges on customer utility bills. One key argument is that higher 
fixed charges disproportionately impact low-use and low-income customers. The authors advocate for “smart 
rate designs” that better reflect time- and location-specific costs without diluting customer incentives to invest 
in distributed energy resources and energy efficiency.  
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https://www.yumpu.com/en/document/view/54944020/a-troubling-trend-in-rate-design/2


“Rate Design Matters:  The Intersection of Residential Rate Design and 
Energy Efficiency”

• Brendon Baatz (2017)

• American Council for an Energy-Efficient Economy, Report U1703

• Rate Design Matters: The Intersection of Residential Rate Design and Energy Efficiency (aceee.org)

This study looks at the implications that different rate designs have on energy efficiency results.  Some rate 
designs diminish price signals that encourage customers to be energy efficient.  Changes in rate design can 
dramatically affect the potential bill savings and payback periods for many energy efficiency measures.  This 
paper includes a section discussing how various rate designs may impact low-income customers, who tend to 
have a flatter load profile. 
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https://www.aceee.org/sites/default/files/publications/researchreports/u1703.pdf


“Experiences of Vulnerable Residential Customer Subpopulations with 
Critical Peak Pricing”

• Peter Cappers, C. Anna Spurlock, Annika Todd, Ling Jin (2016)

• Lawrence Berkely National Labs

• Experiences of Vulnerable Residential Customer Subpopulations with Critical Peak Pricing | Energy 
Technologies Area (lbl.gov)

This report explores the experiences of low-income customers exposed to critical peak pricing and provides 
glimpses into the experience of the elderly and chronically ill.  Specifically, the authors compare and contrast 
the experiences of vulnerable subpopulations and their non-vulnerable counterparts with respect to:  electric 
usage profiles; acceptance, retention, and response to CPP rate design; financial impacts; and whether usage is 
curtailed at the expense of well-being, comfort, or satisfaction 
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https://eta.lbl.gov/publications/experiences-vulnerable-residential


“Making Basic Service More Affordable:  Electricity Rates for Low- and 
Moderate-Income Rate Payers:  A Look at New England Rate Design”
Issue Brief #2

• David Littell and Joni Sliger (2019)

• The Regulatory Assistance Project

• Making Basic Service More Affordable: Electricity Rates for Low- and Moderate-Income Ratepayers -
Regulatory Assistance Project (raponline.org)

This article reviews a sample of six utility LMI (low to moderate income) assistance tariffs in New England.  It 
discusses the differences and possible explanations for those differences. The authors suggest that New 
Hampshire’s Electric Assistance Program offers a good model for other states to consider. The article also 
discusses the relationships between rates, rate discounts, and a utility’s long run marginal costs.  
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https://www.raponline.org/knowledge-center/making-basic-service-more-affordable-electricity-rates-for-low-and-moderate-income-ratepayers/


“Energy worldview:  Engaging consumers by aligning rate design strategies 
with personal choice”

• J. Schwartz (2018)

• The Electricity Journal

• Energy worldviews: Engaging consumers by aligning rate design strategies with personal choice -
ScienceDirect

This article focuses on the need to consider diversity in customer attitudes when designing electric rates and 
pilots. With the increasing deployment of smart energy technologies, there is an opportunity to offer targeted 
price incentives. The author discusses different customer energy wordviews, alternative pricing structures 
that might appeal to them, barriers to adoption, and ideas on how to best design a portfolio of offering that 
achieve regulator and utility goals which improving customer satisfaction and engagement.
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https://www.sciencedirect.com/science/article/abs/pii/S1040619018302471


“Low-income Energy Affordability:  Conclusions from a literature review”

• Marilyn A. Brown, Anmol Soni, Melissa V. Lapsa, Katie Southworth (2020)

• Oak Ridge National Laboratory

• Pub124723.pdf (ornl.gov)

The authors conducted a literature review of more than 180 publications examining programs and 
policies designed to address high energy burdens among low-income households. The report 
provides a very thorough review of the typical types of programs and policies addressing these 
issues, with more of a focus on programs than tariffs. However, since programs and tariffs and 
policies need to work together seamlessly, this report is being included here as a summary report 
that includes a treasure trove of resources listed in its References section (Section 7) which lists 
17+ pages of the publications that were reviewed.
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https://info.ornl.gov/sites/publications/Files/Pub124723.pdf


“Review of State Public Utility Commission Statutory Mandates: A Report 
for the Institute for Market Transformation PUC Mandate Project”

• R. Klee & S. Baldinger (2021)

• Yale Center for Business and the Environment, commissioned by the Institute for Market Transformation

• PUC Mandate Database

• Review of State PUC Statutory Mandates

This report reviews the PUC mandates for all 50 states, identifying which focus on traditional values (defined 
as affordability, safety, access, and reliability) and which also include additional transformational values 
(climate, clean/renewable energy, energy efficiency, general environment / conservation, grid modernization, 
increased competition, economic equity, environmental justice, and antiracism). Along with the report, a 
database was created that can be used to look up information about specific states and model legislative 
language is offered for advocates interested in updating their state’s PUC mandate.  
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https://docs.google.com/spreadsheets/d/1acwblw_Q67d_bpdKxFQzJbsvP19WGj59/edit?usp=sharing&ouid=106140204747332042087&rtpof=true&sd=true
https://drive.google.com/file/d/1bvQTifqgxGS5i7_CU1uj0HLPBQW5kjYV/view?usp=sharing


“Utility Rate Discounts for Low-Income Customers in Other States”

• Lee Hansen (2018)

• Report for Connecticut’s Department of Energy and Environmental Protection

• Utility Rate Discounts for Low-Income Customers in Other States (ct.gov)

This paper summarizes low-income discount rate programs offered in 11 states: Arizona, California, Georgia, 
Maine, Massachusetts, Minnesota, New Hampshire, New York, Pennsylvania, Rhode Island, and Vermont. The 
report notes that the states, and often individual utility companies within each state, use a variety of means 
to determine customer eligibility and the type of discount customers will receive.  The report is organized in a 
series of tables, one for each of the 11 states reviewed, that identifies the utilities or other programs, the 
eligibility requirements for each program, and a short description of the discounts offered. 
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https://www.cga.ct.gov/2018/rpt/pdf/2018-R-0051.pdf


“Equity and Justice Considerations in State RPS/CES 
Policies”

• Christopher McMichael (2021)

• National Conference of State Legislatures

• Equity and Justice Considerations in State RPS/CES Policies (ncsl.org)

Equity and energy justice provisions in state RPS/CES policies have become more commonplace as states 
promote a transition to clean energy while attempting to address the negative impacts created by the 
transition. Some states are passing new legislation or amending existing legislation that address issues 
affecting low-income and disadvantaged communities.

This article provides an overview of recent state RPS/CES legislation and how these states address equity 
issues in their energy mandates. The overview is limited to recent state legislation on the topic, only focusing 
on states that have updated their RPS/CES requirements since 2018. Where relevant, an overview of 
programs related to clean energy standards that address equity issues is included. In addition, NCSL 
maintains a webpage of state RPS/CES policies.
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https://www.ncsl.org/research/energy/equity-and-justice-considerations-in-state-rps-ces-policies.aspx
https://www.ncsl.org/research/energy/renewable-portfolio-standards.aspx
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DEFG is a customer insights and advisory 
firm in the utility space. Through 

collaborative research, data analysis and 
peer-to-peer networking, we help our 

clients achieve ways to better serve their 
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