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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)



3

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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Energy Burden misses the big picture and true fraction

Income $ Slide Courtesy of  Häly Laasme

3 person house with no AC. 

The cost of affording unaffordable 
energy is high. Yet this household is 

invisible.
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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/

Energy Affordability Definition 
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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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Tradeoff between energy and other necessities
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Identifying 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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Identifying 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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There needs to be a Holistic Approach and 
Better Insights into Individual Experiences
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Redefine Acceptable Energy Burden Thresholds 

The original 6% utility burden 
threshold was mean to be for all 
utilities (gas, water, electricity, etc.)

Recommendation:
Reduce acceptable thresholds to 2-
3% as seen in the Massachusetts 
Docket 24-15 

Solution:
This better reflects the original intent 
of the definition and household 
burdens.
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But we still need to expand the current view of at-risk customers.

1. Study conducted on a portion of Salt 
River Project (SRP) residential 
customer population. Circles are 
proportional to group size relative to 
the total.

Residential Customers*A traditional energy 

burden analysis only 

found the customers in 

the orange circle.

Our advanced metrics 

allowed us to identify 

additional at-risk 

households in the blue 

and green circles that 

were previously missed. 

Residential Customers1

Total Households in Region

Energy Burden ≥ 6%

Cooling Balance Point > 78°F

Cooling Slope < 0.1 kWh/F

21



22

We need to expand the current view of at-risk customers.

1. Study conducted on a portion of Salt 
River Project (SRP) residential 
customer population. Circles are 
proportional to group size relative to 
the total.

Residential Customers*
Residential Customers1
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Extreme Temperature 

Energy-limiting behavior 

shown throughout the 

season, indicating a broken 

or a lack of an A/C unit.

Late- Season Energy-

limiting behavior 

indicates a delay in 

turning on A/C until late 

summer.

High energy burden 

indicating functional energy 

infrastructure (or central 

A/C) but a potential lack of 

insulation.
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Customer classification dashboard

*Dashboards are created for six risk categories 
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Meter data analysis 
can benefit Low and 
Moderate Income 
customers through
• Identifying multiple at-risk 

households at the individual level

• Facilitating individual targeting of 
households for energy upgrades, bill 
assistance, and energy efficiency 
deployment

• Identifying households who are at 
risk of heat stroke (due to lack of AC 
use) or cold illness (due to lack of 
heating use)

• Finding households who need help 
early on

• Examples of Utilities doing this:

• Peoples Gas – Pittsburgh, PA

• Southern Company – AL, MS, GA
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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
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Dr. Destenie Nock
Dr. Destenie Nock is an Associate Professor of Engineering and 
Public Policy and Civil and Environmental Engineering at Carnegie 
Mellon University. Dr. Nock is a leader in energy justice, 
environmental justice, sustainable energy transitions, and the 
energy-poverty-climate change nexus. She has pioneered new 
measures of energy poverty to help utility companies identify 
vulnerable populations and energy deficits (i.e., energy limiting 
behavior and forgone thermal comfort). 

Dr. Nock is the Chief Executive Officer of Peoples Energy Analytics, a 
data driven company which uses energy analytics to identify energy 
poverty in vulnerable households. Dr. Nock received her PhD in 
Industrial Engineering and Operations Research from the University 
of Massachusetts Amherst, and two BS degrees in Electrical 
Engineering and Applied Mathematics from North Carolina A&T 
State University. 
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