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How Many People Have Ever Felt Like This 
After Getting an Energy Bill?
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To cope with high bills people may do some 
version of this:
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How Many People 
Have Experienced 
Pipes Freezing in your 
Home because you (or 
someone you know) 
was trying to save 
money on the heating 
bills?

2022 Christmas cold snap 
led to the entire duplex 
losing access to water

That’s me  
(My tenant trying to save money on 

bills led to big consequences)
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Energy poverty discussions dominated by Energy Burden

Energy burdens (at the county level) for LMI (low and moderate-income) households. The lightest color in the choropleth scale is <6% of annual income spent 
on housing energy bills, and the darkest is >19%. 
https://blog.ucsusa.org/joseph-daniel/how-to-make-energy-burden-less-bad
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Do you know the percent of income you 
spend on your energy bills?

• If most people don’t know their energy burden…why does that metric 
dominate research and analyses?

• It’s easy to calculate

• Many equate affordable with low bills, but this misses health and 
safety of indoor environments. 
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Low Energy Bills ≠ Affordable 
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Energy affordability is the ability of households to 
access reliable and sufficient energy services without 
compromising their financial well-being. 

It encompasses energy costs, energy usage, efficiency, 
access to modern energy technologies, and the 
influence of policies and rate structures.

**More comprehensive definition in the near-term 
recommendations (MA IRWG)**

https://www.mass.gov/doc/defining-energy-
affordability/download/
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How Much Would You Be 
Willing To Pay for 345 kWh of 
electricity?

My husband said $5

Students said $2 - $30
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But what did that $90 get me?
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Since the summer and winter are not the same 
height I am probably not heating my entire home 

with electricity. 

But since summer and spring not same height, you 
could guess I have AC. 
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And All of That Was For 
Electricity…. 
in My Gas Heated Home…
Meaning I didn’t even Pay for 
Heat Yet. 
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Affordability challenges are rooted in the lack 
of agency. 
• With food and medicine people can choose different brands or 

quality levels, but with electricity and gas you need services to live in 
modern society. 
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Energy Equity Gap and Energy Limiting Behavior 

Outdoor Temperature 

Electricity 
Usage In 
Households

Cooling Balance Point:
When household turns 

on AC unit 

Cooling Energy Equity Gap 
between low- and high-income 

group cooling balance points

High-income house

Low-income house

(Cong et al 2022 in Nature Communications and Huang et al (2023))
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Energy Equity Gap and Energy Limiting Behavior 

Outdoor Temperature 

Electricity 
Usage In 
Households

Opposite effect in the winter 
with low income groups using 
heat earlier most likely due to 

insulation

High-income house

Low-income house

(Cong et al 2022 in Nature Communications and Huang et at (2023))
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Slope Gap = Extreme Energy Limiting Behavior

Outdoor Temperature 

Electricity 
Usage In 
Households Also a gap late in seasons

High-income house

Low-income house

(Kwon et al 2023)
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What are key periods for investigating when energy 
limiting behavior can impact health?
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Implications of energy limiting behaviors

• Delaying system use may reflect financial constraints, concerns about bills, or 
coping behaviors (layering clothing, using fans).

• While these actions reduce immediate costs, they can increase health risks (cold 
stress, heat stress) and create a “catch-up effect” when systems are finally 
turned on (i.e., operating inefficiently to improve the thermal load of the home).

Financial Constraints Catch-up
effect

Coping Behaviors Health Impacts
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Two Types of Limiting

Late-Season Limiting 
(Using Balance Points)

Extreme-Temperature 
Limiting 
(Using Slopes)

•Definition: Delay turning on 
heating/cooling well past typical comfort 
thresholds.
•Implications:

• Financial strain or coping behaviors 
(e.g., supplementing central heat 
with plug-in space heaters)

• Risks: cold stress, heat stress, 
catch-up use

•Definition: Little/no energy usage during 
the hottest or coldest days.
•Implications:

• Lacking equipment (e.g., broken 
AC), or rationing (e.g., using oven to 
heat home instead of central 
system)

• Risks: serious health & safety 
concerns

22
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Late-Season Limiting

• Definition: Households that wait unusually long into the season before turning 
on their heating or cooling systems.

Heating Cooling

•Low/No Limiting- Households that begin 
heating before average outdoor 
temperatures reach 50°F
•Moderate Limiting - Households that 
begin heating when average temperatures 
are between 50°F and 38°F
•High Limiting– Households that begin 
heating below and average temperature of 
38°F

•Low/No Limiting-Households that begin 
cooling when average temperatures are 
less than 68°F
•Moderate Limiting- Households that 
begin cooling when average 
temperatures are between 68°F and 75°F
•High Limiting- Households that begin 
cooling when average outdoor 
temperatures are greater than 75°F
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Heat-Risk Signals Based on National Weather 
Service
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Temperature Thresholds for Cooling Season

These are households who forgo cooling until late 
in the summer (e.g., waiting a while to plug in 
window air conditioner units)

25

SC weather station 
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Temperature Thresholds for Heating Season

These can be households who are 
waiting late in winter season to 
turn on heat, or pull out space 
heaters

26

SC weather station 
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Our energy pilot has indicated that we are finding at-risk homes

Out of 62,000 households, we 
identified the 2,000 that had 
the most critical need.

➔ Identified households with a high 
energy burden or energy wallet 
share (percent of income spent on 
bill is greater than 6%) *

➔ Identified households that use so 
little heat they put themselves at 
pipe freeze risk. 

*Note that a 2-4% electricity burden is a recommended target range. 
See MA Docket 24-15 and their low income energy burden targets. 
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Out of 62,000 households, we 
identified the 2,000 that had 
the most critical need.

We used targeted marketing to 
conduct outreach via digital 
channels (e.g., email)

The results – more than  
doubled customers enrolled 
in Customer Assistant 
Program for the tracked 
household group.

Our energy pilot has indicated that we are finding at-risk homes
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Household spends high amount on their 
energy bills. 

Needs bill assistance.

Financial Deficit

This works because we create distinct affordability at-risk personas. 

Energy-limiting behavior early in 
the cooling/heating seasons.

Needs energy-efficient 
appliances. 

Energy-limiting behavior throughout the 
cooling/heating seasons.

Needs weatherization, and/or efficient 
appliances. 

Infrastructure DeficitEnergy Deficit
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Hidden 
for 

Privacy

0Hidden 
for Privacy

Hidden 
for 

Privacy

We use a customer classification dashboard to help us categorize.
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Multiple Energy Insecurities

Energy Limiting Behavior 
Throughout the Season

Broken or No AC

High Energy Burden
Working energy infrastructure (or 

central AC), but may not have 
insulation

Energy Limiting Behavior Early in Season
(Delaying turning on AC until late in the 

summer)

Circles Represent 
Customer Proportions 

in 2016

Households in Analysis

kWh/°F
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Integrated metrics into a heat pump analysis for the Salt River Project 
(SRP) region. 

Does this technology allow 
people to be more cool in their 
homes during the summer while 
saving money?



33

Incorporated these metrics into a heat pump analysis for SRP region in Arizona 
and found heat pumps deliver comfort + savings equitably across most income 
levels.

More negative cooling slopes signals 
earlier cooling activation or lower 
electricity use per °C rise.

Comfort Gains: Heat pumps lowered 
cooling balance points by 0.76–1.32 °C 
across income groups — showing 
consistent comfort benefits and 
promoting energy equity.

Efficiency Gains: Improved cooling 
efficiency for nearly all income groups, 
saving about 0.45 kWh/day per °C 
increase in temperature. 

Source: (Ye et al., 2025). “Heat pumps can help 
alleviate residential energy insecurity in the USA:” 
https://www.nature.com/articles/s41560-025-01840-7

CBP = Cooling Balance Point; CS = Cooling Slope 
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A big part of the solution 

• Integrate energy justice as a 
measure of energy transition 
success 

• We need to move beyond 
income-based measures to 
holistically understand the 
multiple facets of energy 
affordability 

• States and energy advocates 
need to push for the adoption 
of comprehensive definitions of 
energy affordability



35

The SPICE Team
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