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From: kszyman
To: Rory McIlmoil
Cc: detrickclark@nccaa.net; Christina Cress; danielparker@energync.org; kgrubb@rowanhelpingministries.org;

al@ncjustice.org; claire@ncjustice.org; forest@cleanenergy.org; Bradley.Harris@duke-energy.com;
kathleen.richard@duke-energy.com; Tim.Duff@duke-energy.com; lisa.messina.fajohn@dominionenergy.com;
anitra.c.watson@dominionenergy.com; kay.jowers@duke.edu; paula.hemmer@ncdenr.gov; Pforce@ncdoj.gov;
jack.floyd@psncuc.nc.gov; lucy.edmondson@psncuc.nc.gov; Munashe.Magarira@psncuc.nc.gov;
Tommy.Williamson@psncuc.nc.gov; Kprice@theinstitutenc.org; vijeta.jangra@guidehouse.com;
jamie.bond@guidehouse.com; Kim Campbell; jhowat@nclc.org; Elaine.Jordan@duke-energy.com;
Arnie.Richardson@duke-energy.com

Subject: Re: LIAC Sub-Team C: Important Poll on Public Support for Underwriting Electricity Bill Discount
Date: Thursday, March 17, 2022 12:26:38 AM

Rory:

Excellent contributions/context in every regard. Absolutely, a volumetric rider is strongly
preferred to any flat surcharge. So, a Duke Energy customer with a $200 monthly bill would
have double the rider/fee compared to a customer with a $100 monthly bill (the example used
below of how much an “average” customer would pay is an oversimplification, designed to
prod LIAC discussion, which would need much greater sophistication/methodology).

The low-income customer needs vs. the acceptability/palatability to the general public to
shoulder the cost in what some would call a “cross-subsidy” is “the meat of the coconut” in
this conversation. A mechanism that “trades off” of each other. In calculating the magnitude of
low-income customer needs that would specifically be tied into a program proposal addressing
the NCUC’s “Determine appropriateness of implementation” charge language, LIAC needs to
arrive at (as you know):
* The total pool of low-income households that might be deemed eligible for assistance (@
for example 75%, 100%, 150%, or 200% of FPL - realizing the more generous the Umbrella,
the greater the general public cost).
* The depth of discount - including whether discounts are graduated by income strata within
the eligibility pool. Again, the more generous the discount, the greater the general public cost.
* An understanding of a realistic projection of program implementation penetration over time
(will Year 1 capture/serve 15% of the eligible households? will Year 4 capture/serve 75% of
the eligible households? Year 4 would require 5 times the $ to run the program compared to
Year 1). The assumption here is that it will take time to crank up a program.

So, let’s say purely for discussion that the total program cost in say, Year 2 (again, the 3
asterisks above, once assumptions are plugged in, can generate substantially or even wildly
different numbers) is $200 Million. And arguably, the NCUC might say that “legislative
direction is needed at the N.C. General Assembly”. But the General Assembly - our fairly
conservative G.A. -might say, “We’ll approve a Bill that would cap such a program (or arrive
at language that would effectively cap such a program) at $35 Million. The Legislature is
going to be sensitive to the folks back home that will underwrite a Program. Then it’s back to
the drawing board about the assumptions of who is to be served. 

Even if the Commission concludes it doesn’t need/want to go to the Legislature, they may not
want to approve a program that would address 100% of the need. Duke Energy is going to be
sensitive to the size of the volumetric riders that their customers will be asked to pay, too. And
whether this would be a DEC/DEP program or a State of North Carolina program remains to
be seen.

We’re seeking much-needed relief for low-income electricity customers which is somewhat
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analogous to the housing subsidy programs. Remember that the Housing Choice Voucher
Program has been around since 1974, but still only serves 25% of the needy households in
North Carolina. The other 75% are stuck fending for themselves.

You and I likely will have different views about how to best craft a program of this nature, but
that’s the beauty of the LIAC - coming together to arrive at an appropriate, centrist
recommendation.

I look forward to rolling up the shirtsleeves and making progress on this. Thanks!

Ken

On Mar 16, 2022, at 10:31 PM, Rory McIlmoil <rory@appvoices.org> wrote:

Hey Ken,

Apologies for the late reply on this but I think a lot of context is needed here. First
of all, typically recommendations such as a PIPP program or tiered discount rate
would be funded through a volumetric rider, not a monthly surcharge, in my
understanding. Second, residential customers in NC already pay $2.25 per month
for the REPS charge, so giving some basis for comparison would be helpful.
Third, as Duke's analysis has shown, low-income customers are already
subsidizing non-low-income customers to the tune of (in my calculation) $35-$45
million/year. There are roughly 3 million residential DEC/DEP customers so that
equates to around $1/month at a minimum. So your first option of $0.50/month
doesn't even eliminate that subsidy, while $1/month just breaks things even at best
and may not even achieve that. As such I ask that survey participants consider
their responses in these contexts, and I'd argue that the language in the question
needs to be revised to place the focus on the needs of low-income customers
rather than acceptability of the general public.

Just some thoughts,

Rory

On Mon, Mar 7, 2022 at 4:30 PM <kszyman@aol.com> wrote:
Dear Sub-Team C Members:
 
As you know, legislative direction for the NCUC may be needed at the N.C. General
Assembly for some of the more important recommendations coming out of the LIAC to
the NCUC. And we think our "determination of appropriateness of implementation of
income-based rate plans" is going to be one of our most important recommendations.
With the consideration of "legislative direction" comes the receptivity of the general public
to our recommendations to the NCUC. Will the recommendations be perceived by North
Carolinians as reasonable? As too ambitious? As not ambitious enough?
 
As Co-Leads of Sub-Team C, we would like each of you to express your opinion about
how much is appropriate to charge the population for an additional subsidy for the poor in
the form of an electricity bill discount.  We have created a form to enable you to provide
input; click on this link and complete the
poll:  https://forms.office.com/Pages/ResponsePage.aspx?id=Q4_kTl3hSk-

CIGFUR III Affordability Panel Settlement Cross Exhibit No. 4 
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tVdCZCqxmDqP5V_JKBvdGg3vlsclsOzFUMlBKWVdONlM5RkJGVEFUWFJOV1I2TElENy4u
 
We are concluding that research and projections on N,C, low-income household
eligibility, depth of subsidy for each income strata, and statewide program penetration are
all essential on the expense side of the equation. But the political acceptability of a given
average monthly surcharge on the income side is going to be the biggest driver in the
"determination of appropriateness". Collectively, the aggregate surcharges would form
the pot of money that could pay for such a program or programs.
 
Kindly reply with your view at your earliest possible convenience. The results will help us
with our program concepts and proposal creation. Thanks very much.
 
Detrick Clark and Ken Szymanski
Sub-Team C co-leads

-- 
Rory McIlmoil 
Senior Energy Analyst

(he/him/his)

(w): (828) 278-4558
(o): (828) 262-1500, x. 624
(c): (423) 433-9415
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lncomearevel 

MF Dwelling Mobile Home SF Dwelling Unknown 

LIEAP/CIP 231 244 1833 29,788 

<150% FPL 1,165 1,089 11,208 145,863 

150%-200% FPL 966 852 9103 62,528 

>200% 9,785 2,806 60,355 287,702 

Total 12,147 4,991 82,499 525,881 

Percentage of Customers in each Segment 

MF Dwelling Mobile Home SF Dwelling Unknown 

LIEAP/ CIP 0.0% 0.0% 0.1% 1.2% 

<150% FPL 0.0% 0.0% 0.5% 6.0% 

150%-200% FPL 0.0% 0.0% 0.4% 2.6% 

>200% 0.4% 0.1% 2.5% 11.9% 
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148,375 
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Definition 

0.4% 0.1% 0.7% 

0.1% 0.1% 2.6% 

The data included in this presentation is specific to eligible accounts from March 2019 - February 2020 for purposes of Low-Income Affordability Collaborat ive a nalysis 
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LIEAP/CIP 

<150% FPL 

150%-200% FPL 

>200% 

Total 

429 

888 

643 

564 202 3,012 

814 386 4,972 

Percentage of Customers in that Segment DNP (i.e., Percentage of mobile homes that were DNP) 

MF Dwelling Mobile Home SF Dwelling 

LIEAP/CIP - - 23.4% 

<150% FPL - - 7.9% 

150%-200% FPL - - 7.1% 

>200% 6.0% 7.2% 5.0% 

The data included in this presentation is specific to eligible accounts from March 2019 - February 2020 for purposes of Low-Income Affordability Collaborat ive a nalysis 
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5220 

13,716 

5,339 

20,790 

45,065 

Unknown 

17.5% 

9.4% 

8.5% 

7.2% 
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Non-DNP/ DLQ 

10-Day Notice 

24-Hour Notice 

DNP 

7,410 2,661 

4,737 2,330 

3,268 1,610 

814 386 

49,158 

33,341 

22,757 

4,972 
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DNP Notificat1o?ts 

284,884 

240,997 

174,772 

45,065 

Percentage of Customers in that Segment DNP Received a DNP Notification (i.e., Percentage of mobile homes that received a 10-

Day Notice) 

MF Dwelling Mobile Home SF Dwelling Unknown 

Non-DNP/ DLQ 61.0% 53.3% 59.6% 54.2% 

10-Day Notice 39.0% 46.7% 40.4% 45.8% 

24-Hour Notice 26.9% 32.3% 27.6% 33.2% 

DNP 6.7% 7.7% 6.0% 8.6% 
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Electric Heat 

Other Primary 
Fuel Source 

3,947 

3,301 

Percentage of Customers in each Segment 

3,048 21,897 

997 38,673 
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Electricity Buro0en 

198,902 

135,435 

MF Dwelling Mobile Home SF Dwelling Unknown 

Electric Heat 

Other Primary 
Fuel Source 

0.2% 0.1% 0.9% 

0.1% 0.0% 1.6% 

The data included in this presentation is specific to elig ible accounts from March 2019 - February 2020 for purposes of Low-Income Affordability Collaborat ive a nalysis 
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Median Monthlygl<Wn 

Median Monthly kWh by Arrears Definition 

Summer Winter 

Mar-19 Apr-19 May-19 Jun-19 Ju l-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 

- Does Not Meet Arrears Definit ion - Meets Arrea rs Definition 

• Low-income & LIEAP/CIP customers use more energy in the winter, less in the summer 
• Customers who meet the arrears definition use more kWh per month than other customers year-round 
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Median kWh per sq ft by Arrears Definition 

Mar-19 Apr-19 May-19 Jun-19 Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 

- Does Not Meet Arrears Definition - Meets Arrears Definit ion 

• LIEAP/CIP customers use two times more electricity in winter months per square foot than customers above 200% FPL 
• Customers who meet the arrears definition use 50% more electricity in peak winter months per square foot 
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Median Monthly Ne\Ne~1Ms 

New Bill Amount by Arrears Definition 

Mar-19 Apr-19 May-19 Jun-19 Jul-19 Aug-19 5ep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 

- Does Not Meet Arrears Definit ion - Meets Arrea rs Definition 

• LIEAP/ CIP customers have higher bills in the winter, lower in the summer 
• Customers struggling with arrears have new charges that are 16% higher year-round and 23% higher in the winter 
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Median Monthly Past Due Ampou2r1ts 

Median Monthly Past Due Amounts by Arrears Definition 

Highest arrears due 
to w inter bills 

Highest arrears due 
t o summer bills 

Mar-19 Apr-19 May-19 Jun-19 Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 

- Does Not Meet Arrears Definit ion - Meets Arrea rs Definition 

• LIEAP/CIP customers owe 3 times more in arrears at the end of summer and winter than customers above 200% FPL 
• Median summer and winter peaks in arrears are over $230 and occur at the end of each season for customers who meet the arrears 

definition 
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Median Total Month rye2S1Ms 

Median Total BIii Amount by Arrears Definition 

Mar-19 Apr-19 May-19 Jun-19 Jul-19 Aug-19 5ep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20 

- Does Not Meet Arrears Definit ion - Meets Arrea rs Definition 

■ LIEAP/ CIP customers face a significantly higher total bill burden, particularly in the winter 
■ Non-LIEAP/ CIP customers below 200% FPL do not appear to face a significantly higher total bill burden, especially in the summer 
■ Customers who meet the arrears definition have a total bill burden nearly 3 times that of non-arrears customers in peak winter months 
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Team Objectives and Progress 

As directed by the Orders issued by the North Carolina Uti lit ies Commission (" NCUC" or 
"Commission" ) on March 31, 2021, in Docket No. E-7, Sub 1214, and on April 16, 2021, in Docket 

No. E-2, Sub 1219 ("Rate Case Orders" ), the Low-Income Affordability Collaborative ("LIAC") was 

tasked, among other things, to prepare an assessment of current energy affordability cha llenges 
facing residential customers. The assessment shou ld : 

1. Provide an analysis of demographics of residentia l customers, including number of members 
per household, types of households (single- or multi-family), the age and racial makeup of 

households, household income data, and other data that would describe the types of 
residential customers the Company now serves. To the extent demographics vary 
significantly across the Company's service area, provide addit iona l analysis of these 
demographic clusters. 

2. Estimate the number of customers who live in households with incomes at or less than 
150% of the Federal Poverty Level gu idelines (sometimes referred to as " FPL" or "FPG"), and 
those whose incomes are at or less than 200% of the FPL. 

3. For the different demographic groups identified as part of a. and b., provide an ana lysis of 

patterns and trends concerning energy usage, disconnections for nonpayment, payment 
delinquency histories, and account write offs due to uncollectibility. 

Duke Energy Progress, LLC and Duke Energy Carol inas, LLC (the "Companies" or "Duke Energy") have 
provided a level of ana lysis on low-income customers that are without precedent in the Companies' 

history. The ana lysis represents customer data generated between March 1, 2019 through February 
29, 2020 (" pre-Covid period" ) and serves as the primary basis for this Assessment of Customer 
Challenges Relating to Energy Affordability. 

The Companies have presented data to LIAC members on the following customer segments: federa l 

poverty level, arrearage status, Low Income Energy Assistance Program ("LIEAP" )/ Crisis Intervention 
Program ("CIP") participants, housing type (single vs. multi-family, mobi le and manufactured), 
housing status (owner vs renter), heating source, location, housing value, race, age of the account 
holder, and number of people in the household. The demographic and housing data was purchased 
from a third party, Acxiom, as primarily a marketing data source. Within each of these segments, the 

Companies have provided data on average month ly kWh usage, kWh usage per square foot, 
customers meeting the Companies' definition of struggling with arrearages, electric energy burden, 
10-day and 24-hour notifications of disconnection for non-payment, and disconnections for 
non-payment. In addit ion, Duke Energy provided analyses on customer segments by usage per 

month, average seasona l load shapes, and average peak day load shapes. 

For the purposes of this assessment, we define the term "low-income" to mean residential 
customers with gross household incomes that are less than 200% of FPL. 
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Assessment of Customer Challenges 

Between 700,000 and 900,000 residential customers are low-income 

The ability to afford basic needs and services, including energy bills, is directly related to household 
income. Customers identified as low-income1 households, based on federal poverty guidelines, are 
likely to experience energy affordabi lit y challenges. 

Per Duke Energy's ana lysis, 29% of residential accounts served by DEC and DEP qualify as 
low-income (see Table 1). This includes the 16% of accounts that fall under 150% of federal poverty 

guidelines that were not identified as recipients of LIEAP/ CIP assistance, the 2% of accounts that 
were identified as receiving that assistance, and another 11% of accounts that fall within the 
150-200% FPL range. Combined this amounts to approximately 710,000 of the 2.4 mill ion 
households included in the ana lysis (using data from the pre-COVID period). However, assuming the 
percentage has not decl ined since February 2020, 29% of the Companies' cu rrently reported NC 
residential customer base of 3.07 mill ion2 equates to 900,000 accounts qualifying as low-income.3 

TABLE 1: Percent and number of Duke Energy (NC} residential customers qualifying as /ow-income 

Category % All Customers No. Customers (2.37M) No. Customers (3.07M) 

LIEAP/CIP 2% 53,595 67,785 

< 150% FPL 16% 385,339 487,365 

150 - 200% FPL 11% 271,432 343,299 

Total low-income 29% 710,366 898,448 

Between 390,000 and 490,000 residential customers met Duke Energy's "arrears 
definition" during the 2019/2020 analytical period 

In order to provide a unique supplemental look at electricit y affordability and associated impacts for 
residentia l customers, the Duke Energy team developed an "arrears definition" that is not directly 
based on income, but rather on the frequency and depth to w hich certain customers find 
themselves late in paying their monthly electric bill and/ or being significantly behind on their bil l. 
For the purpose of the analyses Duke Energy defined "arrears struggl ing" customers as those who 
found themselves in an arrearage situation in which they (1) were beh ind on paying their 
average/ regu lar bi ll amount for six or more months during the pre-COVID period or (2) were behind 
by tw ice the amount (or more) of their average bi ll for two or more months during that same 
pre-COVID period. 

1 The focus of the LIAC relates to affordability challenges faced by low-income customers. However, Duke Energy's 
"arrears definit ion" analysis shows that a significant number of non-low-income (greater than 200% FPL) customers 
also experience challenges with paying their bill. 
2 The 3.07 mill ion residential includes all NC residential active accounts as of September 30, 2021 regardless of 
duration the account was active. In comparison, the 2.37 mill ion resident ial accounts in the a nalysis reflect 
residential accounts active for the entire t ime frame from March 2019 t hrough February 2020. 
3 September 2021 Arrearage Report. NCUC Docket M-100, Sub 158. 
https://starw1.ncuc.net/NCUC/page/docket-docs/PSC/DocketDetails.aspx?Docketld=66e14449-b407-4ac3-93eb-a4 
17521e1269 
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Per Duke's analysis, and as shown in Table 2, N16% of t he residentia l customer base (of t he N2.43 
mi llion customers included in t he arrears analysis) met t he arrears definition, amount ing to 395,204 
customers (note: if this percentage was applied to the 3.07 million reported residential customers as 
of September 2021, the number of customers meeting the arrears definition would be approximately 
490,000}. 

Of t hose, a combined 4.9% to 7.1% of Duke Energy residential customers in the <150% FPL and 
<200% FPL categories, respect ively (including LIEAP/CIP) were also arrears st ruggling, amount ing to 
115,000 to 168,000 customers. Categories of customers where a higher-t han-average proportion of 
customers met t he arrears definition include low-income households, African American and 
Hispanic households, multi-family and rental households, mobile/manufactured homes, urban/city 
households, low-value housing (less than $100,000 property value), all-elect ric households, 
households where the age of the primary account holder was 54 years old or younger, and 
single-person households. 

As explained below in this assessment, arrears struggl ing customers use more energy, have a higher 
energy intensit y, and are disconnected at higher rates than non-arrears st ruggling customers. 
However, it is important to highlight t hat 57% of t he customers in an arrears struggling situat ion do 
not meet the definition of low-income. While it can be expected t hat a large number of 
non-low-income customers also struggle with affording their bi lls, and that there is likely to be some 
proportionality between the percentages of arrears struggling and total customers (e.g., 29% of 
Duke Energy customers qualify as low-income while 71% do not ), th is is a finding that requires 
further discussion and consideration. 

TABLE 2: Breakdown of "arrears struggling" customers by income category 

Category as% of total 
customers 
No. of customers in 

category 
% of category, "arrears 

struggling" 
No. of "arrears 

struggling" 
"Arrears" as% of total 

customers 
Category as% of total 
"arrears struggling" 

LIEAP/CIP < 150% FPL 150-200% ( iokO+% ) Total 
+ un nown 

2% 16% 11% 70% 100% 

53,595 385,339 271,432 1,716,956 2,427,322 

58% 22% 19% 13% 16% 

31,340 83,741 52,350 225,410 392,841 

1.3% 3.4% 2.2% 9.3% 15.8% 

8.0% 21.3% 13.3% 57.4% 100.0% 

Energy intensity (kWh/square foot) is a driving factor in low-income affordability 
challenges, likely in part due to poor housing quality/efficiency 

Low-income households, specifically LIEAP/CIP recipients, and arrears st ruggling households have a 
much higher energy intensity (kilowatt-hours used per square foot of living space) t han 
non-low-income customers(> 200% FPL), as do (1) rura l households, (2) younger customers, (3) 
customers living in low-va lue housing, (4) mult i-family & mobi le/manufactured homes households, 
and (5) renta l households.4 

4 Each of t hese categories of customers are more likely to reflect households occupied by lower-income customers. 
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For instance, LIEAP/CIP recipient households have an energy intensit y t hat is "'25% greater than 
other low-income households, and 60% greater t han non-low-income households. Arrears 
struggling households use 25-35% more energy per square foot for all customer segments (housing, 

race, age, locat ion, etc) analyzed for the purpose of this assessment. The higher energy intensity 
levels for each of t he aforementioned categories is likely in part related to poor housing quality and 
lower energy efficiency, which in turn drive higher energy usage and bills. The statist ical analysis 
further supports th is, as d iscussed later in the assessment . 

Additionally, t he Companies' find ings on seasonal usage for low-income and arrears st ruggling 
households indicate that higher usage and bills may be related to inefficient housing and heating 
and cooling systems. The ana lysis ident ified t hat low-income households use more energy in the 
winter and have higher w inter bi lls, but arrears struggling use more energy year-round -- nearly 20% 
more in t he summer and 30% more in the w inter than non-arrears st ruggling households. 

Ot her findings from the Companies' analysis highlight t he interplay between income level, energy 
intensit y, and energy usage: 

• LIEAP/CIP recipient households experience an energy intensity t hat is 100% greater (double) 
than non-low-income households' in the winter and approximately 40% higher than non-low 

income households' in the summer. 

• Ot her (non-LIEAP/CIP) low-income customer energy intensit y is about 33% higher t han non
low-income households in winter and 14% h igher in the summer. 

• Arrears struggling households use 50% more energy per square foot in the winter and 33% 
more in t he summer t han households that did not meet the arrears definition 

• Arrears struggling customers have a "'160% higher total bi ll in peak winter mont hs (133% 
higher in summer) than non-low-income households; for LIEAP/CIP customers, the bill 
d ifferential is 100% and "'70% higher, respect ively 

Low-income and "arrears struggling" households are much more likely to be 

disconnected for non-payment 

A number of low-income households in general struggle w ith their electricity bills, with those that 
received bill payment assistance (LIEAP/CIP) st ruggling the most and experiencing DNP6 at a much 
higher rate (greater t han 16.3% of all LIEAP/CIP recipients), in addition to having received assistance. 
For instance, low-income customers are two times more likely, and "arrears struggling" customers 

and LIEAP/CIP recipients nine to ten times more likely, to experience a DNP than non-low-income 
customers. Categories of customers t hat experience higher-than-average DNP's include the same 
categories as those for arrears st ruggling customers. Additionally, t he lowest income(< 150% FPL) 
and arrears struggling households are disconnected at higher rates across all housing, geograph ical, 
home value, and racial categories. 
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Statistical Analytics 

Overview and Approach 

To respond to t he Commission 's Rate Case Orders), a stat istical model was developed by the 
Companies to assess a number of attributes impacting low-income customers. Three models were 
created: (1) Likelihood of low-income customers to meet t he arrears definition; (2) Likelihood of 
low-income customers that receive a 24-hour disconnect not ice; and (3) Likelihood of low-income 
customers to be disconnected given that t hey received a 24-hour DNP notice to be disconnected. 
Sub-team A ident ified areas where additiona l statistical analysis cou ld potent ially be helpfu l to 
expand on the descript ive ana lytics to support the objectives of the LIAC. Duke Energy committed to 
enhancing the analytics to support the affordability assessment. That ana lysis was presented in 
March 2022 in the NC Low Income Collaborative Analytics - Version 4 (Analytics) and is discussed 
below. 

Three research questions were assessed using logistic regression techniques: 

1. whether low-income customers are likely to be at-risk of: (i) meeting Duke Energy's arrears 
definition, (ii) at risk of receiving a 24-hour disconnect notice, or (ii i) being disconnected 
after receiving a 24-hour disconnection not ice (hereinafter referred to as the "arrears 
model" ); 

2. whether low-income customers receive a 24-hour disconnect not ice; and 
3. whether low-income customers are disconnected given t hat they received a 24-hour DNP 

not ice to be disconnected. 

Logistic regression models are classification models that provide insight into questions dichotomous 
in nat ure (yes or no, 0 or 1, etc.) and are helpful for providing insight into the above quest ions. Each 
outcome (being in the at-risk group, receiving a 24-hour DNP not ice, and being disconnected) is 
measured using a "O" for customers in t he samples who do not meet each specific outcome and a 
"1" for those who did. The logistic regression models t hen assessed the relat ionship between each 
outcome and certain predictors, wh ich included t he same 11 attributes from the prior descriptive 
analysis: home value, electric burden, summer load, w inter load and heat source, age of customer, 
age of home, race, household size, populat ion density, housing status and type, and education. 

The sample sizes for each model are as follows: 691,693 low-income customers were included in the 
arrears model; 215,574 were included in t he 24-hour disconnection notice model; and 186,081 
were included in the disconnection model. These numbers differ slightly from the totals in t he 
descriptive analysis as some records had to be dropped during ana lysis given missing data for some 
of t he variables. The modeling resu lts are presented in Appendix A - Table 1 and discussed below. 

Analytical Results: Arrears Definition 

Figure 1 below and Model 1 of Appendix A - Table 1 present the results of the arrears definit ion 
model and show the likelihood that low-income customers eit her meet the arrears definition, 
receive a 24-hour DNP notificat ion, or are disconnected from service based on the predictors. The 
following summarizes t he relationship modeled between t his outcome and each predictor 
compared to a baseline with in each predictor (e.g., all age categories were compared to a baseline 
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of 55 years old). Stat ist ica lly insignificant resu lts are included but are indicated in red and w ith an 
asterisk(*) in Figure 1. Stat istica lly insignificant results are not bolded in Append ix A - Table 1. 

In the discussion below, the result s are grouped by simi lar categories with age, race, educat ion and 

household size grouped under " Demograph ics," elect ric burden and energy intensit y measures 
grouped under " Energy Use," and so on for other measures that capture an overall category of 
variables. 

Figure 1. Arrears Model Results 
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Age (Baseline: 55 years old): The result s show that households w here t he primary account holder 
w as 18, 35, and 45 years old5 were more likely to meet the arrears model outcome t han households 
where t he primary account holder was 55 years o ld. 

Those households where the primary account holder w as 45 years o ld w ere 21% more likely than 

the baseline of 55 years o ld), follow ed by 35 years o ld (10% more likely) and 18 years o ld (9% more 
likely). Households w here t he primary account holder was 85-years o ld w ere 79% less likely t o meet 

5 The relationship between age and our outcomes were found to be non-linear in the modeling. In other words, the 
underlying change in t he relationship between age a nd the arrears model outcome does not stay constant over 
time and a straight line cannot be drawn through the points when t he outcome and age are plotted. In o rder to 
allow this relationship to be more dynamic, the age variable enters into the model as a piecewise continuous 
measure, which gives results based o n specific ages rather than a range of ages. Therefore, age is handled 
differently in the statistical analysis than it was in t he descriptive a nalysis, where ranges/categories of age were 
used. The same approach is used for age of home and home value as well. 
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the arrears definit ion than a 55-year o ld account holder, and GS-years o ld 41% less likely. Age 
25-year households were 9% less likely. 

Further analysis wou ld be necessary to explore the pattern across younger households more deeply. 

Future areas of research might include exploring whether younger customers are less likely to have 
savings or other liquid assets to draw upon in order to pay t heir bi lls; whet her they might be more 
likely to l ive in older, low-value or rental homes that are energy inefficient; and, f inally, whet her they 
might be more likely to overlook deadlines and/ or be distracted by competing demands of work and 
family .. 

Race (Baseline: white): Compared to white households, Asian and Hispanic households were much 
less likely (63% and 33%, respectively) t o meet the arrears model definition. However, Black 
households were 95% more likely to meet the arrears defin ition, and thus, more likely to be with in 
the samples for the following two models for 24-hour disconnection notice outcome and 

disconnect ion outcomes. 

Education (baseline: high school degree): The result s show that as the education level of an account 
holder increases, they are less likely to meet the arrears model defin ition. Since it is expected that 
they earn a higher sa lary, they are also more likely to be able to afford t heir electric bill. Those with 

a college degree were 10% less likely, and those w it h a graduate degree 26% less likely to meet t he 
arrears model definit ion than those w it h only a h igh school diploma. 

Household Size (baseline: single person household): The result s show that once a household goes 
beyond 2 adult s, the larger a household is the more likely it is t o meet the arrears model definition. 
Households wit h 3 to 4 adult s are on ly slightly more likely (5%) to meet the arrears model definition 
than a single-person household, but that likelihood increases to 34% more likely once there are 5 or 
more adult s in a household. Adding children increases the likelihood of meeting the arrears model 
definition, with 1-2 children making t he household 39% more likely to meet the arrears model 
definition and 3 or more children increasing t hat to 57% more likely. 

Energy Use 

To assess the role t hat energy intensity and electric burdens may have in influencing whether a 
household falls into arrears, the models included predictor va riables that capt ured t he electric 
burden in a household, the winter impact for households w it h electric heat ing, t he winter impact 

for households w ith ot her types of heating, and the summer impact. All variables were included 
simultaneously in the model. Therefore, when looking at the resu lts for electric burden, these 
result s ind icated the likelihood of a household meeting the arrears model defin ition after controll ing 
for the intensity of use represented in t he winter and summer impact measures. 

Electric Burden (Baseline: 6% of gross household income): The resu lts show that a higher electric bill 
burden corresponds to a higher likelihood of meet ing Duke Energy's arrears model definit ion. At an 
8% electric burden a household is 19% more likely to meet the arrears definit ion, 36% more likely 
with a 10% electric burden, and 52% more likely with a 12% electric burden. Conversely, lower 
electric burdens were associated w it h households being less likely to meet the arrears model 
definition: 20% less likely with a 4% electric burden and 44% less likely at a 2% elect ric burden. This 
result strongly suggests t hat lowering a household's e lectric burden below the 6% threshold can 
have a sign ificant impact on elect ric bi ll affordability for low-income households. 
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Winter Impact and Heat Source (Baseline: winter monthly energy use 250 kWh higher than average 
usage, and all-electric): The model shows t hat higher differences between average month ly usage in 
winter months and t he overall annual average month ly usage result in a greater likelihood of 
meeting t he arrears model defin it ion. Compared to t he basel ine, all-electric homes using 1,000 kWh 
more electricity per month in winter are 53% more likely to meet the arrears model definition, whi le 
those using 1,500 kWh more are 87% more likely and at 2,000 kWh more are 129% more likely. 

Households that use non-electric heat ing sources have a higher likelihood of meeting the arrears 
model definit ion, wit h t hose using 1,000 kWh more being 61% more likely and t hose using 1,500 
kWh more being 91% more likely. In addition, because non-elect ric households are being compared 
at the same level of increased electricity usage (e.g. 1,000 kWh more on average in w inter months) 
but are also paying for non-electric heating bills, which will add more strain on t heir ability to afford 
and pay their elect ric bill since heat ing t he home would be the top priorityl11• 

It is notable that observed variations in winter energy use impact have a substantia lly higher 
influence over whether a household meets t he arrears definition than do the variations ana lyzed for 
any ot her category. In part th is makes sense because an average monthly usage that is 2,000 kWh 
higher in w inter t han on an annual basis resu lts in a substantia lly higher electric bill each mont h 
during winter, which is difficu lt to afford for many low-income households. The results for t his 
category st rongly suggest that improving a household's energy efficiency t hrough air sealing. 
insulation. and energy efficient heating systems cou ld substant ially reduce a household's likelihood 
of meet ing the arrears defi nit ion. 

Summer Impact (baseline: summer monthly energy use 250+ kWh higher than average usage): The 
result s for summer impact reflect t hose for winter impact in t hat higher usage in summer months 
for cooling increases t he likelihood of meeting the arrears definit ion. However, it is notable t hat the 
impact on the likelihood of meeting the arrears defi nition is substantially smaller in t he Summer 
Impact category than in t he Winter Impact category at the same variance level (e.g. 1,000 kWh). 

House Attributes 

The statistical ana lysis included measures for the value of a home, its age, and for housing tenure 
(renter or owner) by housing type (mobile home, single fami ly home, mult i-family home)6. Overall, 
the resu lts show that when controll ing for a home's value and age, owners are generally less likely 
than renters to meet the arrears model definit ion. 

Home Market Value (baseline: $50,000}: Higher va lue homes were substantially less likely to fall into 
arrears, wit h each addit iona l $100,000 in value decreasing the likelihood by 15% on average. Homes 
valued between $100K to $199K were 37% less likely, between $200K to $299K 60% less likely, and 
so on. These results could be because these homes are more energy efficient compared to lower 
value homes, and t hus resu lt in higher value homes being less likely to meet the arrears defin it ion. 
But t he model also controlled for some elements of energy intensity, wh ich may captu re some of 
the variation in energy efficiency. 

Home Age (baseline: 25 years old/since construction): In general, older homes in this analysis were 
less likely to meet t he arrears definition. Alt hough the results for home age may appear surprising at 
first given that many expect an older home to be less energy efficient, t he model also includes a 

6 Age of home and home value enter t he model as piecewise cont inuous measures to better capture non-l inear 
relationships between t he outcomes in t he models and t hese predictors. See footnote 5 for further explanat ion. 
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measure of home value as well as housing type and other measures t hat may capture energy 
intensit y. Some of the impact of age may be capt ured by those variables. Other potent ial 
explanat ions include factors such as outdated building codes, the affordabilit y of newer homes 
versus older homes, etc may also be influencing t he outcome. Only homes at 15 years old were 
more likely to meet t he arrears definition than the baseline, but only by 2%. 

Housing Status and Type (baseline: owner-occupied, single-family home): Across all combinations, 
renters were more likely to meet the arrears model definition t han owners. Renters living in 
multi-family condos had t he greatest likelihood at 59% more likely than the baseline, whi le renters 
and owners of mobile homes, while sti ll more likely than the baseline, had t he smallest increases in 
likelihood at 11% and 8%, respect ively. Owners of multi-family condos were 16% less likely to meet 
the arrears model definition. 

Neighborhood Attributes 

Population Density (baseline: less than 104 households or housing units/ square mile): Finally, the 
model included a measure for population density to assess the relationship between t he outcome 
of interest and how urban or rura l a community is. The US Census Bureau considers an area to be 
"urban" if t here are 420 or more housing units per square mile. The categories used in our modeling 
does not easi ly reflect this shift from urban to rural but t he 104-570 housing units per square mi le 
category can serve as a proxy. Those categories above the 104-570 category would be becoming 
increasingly more urban. Compared to a sparsely populated area wit h less t han 104 houses per 
square mile, all other popu lation densities showed a higher likelihood of a household meeting the 
arrears definition. There seems to be a t ipping point , however, after an area reaches more t han 
2,500 housing units per square mile where the magnitude of the increase in t he likelihood dips by 
50% for the two highest density categories. A densely popu lated area with between 2,509 and 4,370 
people per square mi le was 26% more likely to meet the arrears definit ion than the baseline, whi le a 
density of 571 to 1,319 people per square mi le was 53% more likely. And alt hough the trend 
continued for even more densely popu lated areas, the resu lt for the highest density was not 
statistically significant. 

Analytical Results: 24-Hour DNP Notice 

Under Commission Rules, the Companies are required to take a number of steps to notify customers 
that t heir service is eligible for termination for nonpayment prior to disconnection. One of those 
final steps requires the Companies to send a notice to the customer at least 24 hours in advance to 
a proposed disconnect ion for nonpayment (24-hour notice) before disconnecting a customer for 
non-payment. This analysis reviews t he customers t hat receive t he mandatory notices from t he 
Companies, whet her they are ult imately disconnected or not. 

Figure 2. 24-hour Notification of Disconnection for Non-Payment 
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Figure 2 above presents t he resu lts showing the likelihood of those low-income customers who met 
the definit ion of arrears from t he prior arrears model to receive a 24-Hour Notice for disconnection. 
The following summarizes t he variation within t he category based on a selected baseline. 

Demographics 

Age (baseline: 55 years old): Just as in t he arrears model, account holders who were 85 years old led 
the way (42%) in being less likely to receive a not ice and 65 year olds were also less likely (14%). 
Account holders who were 25, 35, and 45 years old were 4%, 6%, and 8%, respect ively, more likely 
to receive not ice. And, alt hough t hey were more likely to meet t he arrears model definition, 18 year 
olds were substantia lly less (34%) likely to receive a 24-hour notificat ion. As mentioned in t he 
arrears model section, there could be many reasons for t his including limited savings or liquid 
assets, less efficient homes, and behavior around paying attention to their bills. 

Race (baseline: white households): Alt hough t he arrears model showed t hat Hispanic households 
were 33% less likely to be in t he group at risk of receiving a 24-hour not ice, the results predicting 
the likelihood of receiving a not ice given that a Hispanic household is at risk of receiving a notice 
show that Hispanic households were 14% more likely to receive a notice. The reverse pattern is 
present for Black households. Alt hough Black households were 95% more likely to be in the at-risk 
group for receiving a notice, those who fell into the at risk category were 9% less likely to receive a 
not ice. The results for Asian households were not significant ly different from wh ite households in 
receiving a notice. 

Education (baseline: high school degree): The trend with in the arrears model for age was present in 
the 24-hour not ice model as well. Even once they are within the group at risk of receiving a 24-hour 
not ice, account holders with a college or graduate degree were less likely (6% and 20% respect ively) 
to receive a notice. 
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Household Size (baseline: single person household): Alt hough the arrears model showed t hat larger 
households were more likely to be at risk of fall ing behind (or meeting the arrears model definition), 
with in the at risk group a larger household is less likely to receive a notice. Households w it h more 
adults are between 10% and 19% less likely. And, interestingly, households with chi ldren present 
were only 6% less likely to receive a not ification when compared to the baseline and the results for 
more than 3 children were not found to be stat istica lly significantly different from the single person 
households. This indicates t hat families w ith children are more likely to receive a notice t han 
sit uations where mult iple adults are present . 

Energy Use 

Electric Burden (baseline: 6% Electric Burden): The result s for t he 24-hour notice outcome show that 
households w it h lower elect ric burdens were more likely to receive a notice. Once again, it is 
important to remember that t his resu lt is conditional upon these households having met t he 
definition for being in arrears that was operationa lized in t he previous model. So, t he sample 
includes only t hose households who met the arrears defin ition. Those households in arrears with 
higher electric burdens were less likely to receive a not ice. Deeper analysis wou ld be needed to 
explore these findings but perhaps seasonal policies are proving protect ive for those w it h higher 

electric burdens. 

Winter Impact & Heating Source (baseline: winter monthly energy use +250 kWh higher than 
average, and all electric): Among t hose households t hat meet the definition for being in arrears that 
were operationalized in the arrears model, increased winter usage above baseline consistent ly 
corresponded to higher likelihood of 24-hour notice. The range of increase was between 23% and 
37% above baseline whereas a households increased winter usage increased the likelihood of 
meeting t he arrears model definition in the arrears t he range was 53% to 129% above baseline. 

As previously mentioned. the results for t his category strongly suggest that improving a household's 
energy efficiency t hrough air sealing. insulation. and energy efficient heat ing systems could 
substantially reduce a household's likelihood to receive a 24-hour DNP not ice. 

Summer Impact (baseline: summer monthly energy use +250 kWh higher than average use): For 
households meeting the arrears model definition with higher summer usage of 500, 1,000, and 
1,500 kWh, t he households had virtually t he same increased likelihood of receiving a notice of 
17-18%. 

House Attributes 

Home Market Value (baseline: $50,000-$99,999}: A consistent t rend showed t he larger the home 
value then the less likely t hat household is to receive a 24-hour not ice. A $100,000 home was 16% 
less likely while a $800,000 home was 51% less likely. 

Home Age (baseline: 25 years old/since construction): The range in this category was between 3% 
more likely for a 5 year old home and 15% less likely for a 55 year old home. Once again, t hese 
result s are cond itional upon the household meeting t he definition of t he posit ive outcome in the 
arrears model. In addition, the model cont rols for t he home value and energy intensity measures, 
which may capture some of t he energy inefficiencies that could be expected to be present in older 
homes. 

Housing Status & Type (baseline: owner, single family home): Among t hose households meet ing t he 
arrears model definit ion, mobile home owners and renters were less likely (23% and 27% 
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respect ively) to receive a not ice. Renters of single-family homes were 17% more likely and renters of 
multi-family condos were 66% more likely to receive notice above baseline. 

Neighborhood Attributes 

Population Density (baseline: <104 households or housing units per square mile): Density had a 
similar effect for households at risk of receiving a 24-hour notice. The general trend showed that 
higher populat ion densities corresponded to increased likelihood of receiving a 24-Hour Notice. The 
baseline category and the 104-570 housing units per square mile most closely approximate rural 
areas. Households in t he most sparsely populated area (the baseline) were 58% less likely to receive 
a not ice than those in areas with 104-570 housing units. The highest density category was once 
again not significant ly different from the baseline. But densities in between show an almost 
bell-shaped curve with 571-1319 housing unit s per being 78% more likely to receive a notice, 
between 1320-2508 housing units per square mile being 112% more likely, and between 
2,509-4,370 housing units per square mile being 83% more likely. 

Analytical Results: Disconnection for Non-Pay 

Figure 3. Disconnection for Non-Pay Modeling Results 
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Figure 3 above presents t he resu lts showing the likelihood of low-income customers to be 
disconnected given t hat they received a 24-hour DNP not ice to be disconnected. In other words, t he 
sample for t his model includes all of t he low-income households that did receive a not ice in t he 
24-hour DNP notification model discussed previously. The following summarizes the variation within 
the category, compared to a selected basel ine. 

Demographics 
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Age (baseline: 55 years old): The DNP analysis genera lly shows t hat, w ith one exception (65 years 
old) all householders whose ages are reported were more likely to meet the arrears definition t han 
the baseline household. Furt her,, the younger t he household compared to t he baseline, t he more 
likely it was to meet the arrears definit ion. Those households where t he primary account holder was 
45 years old were on ly 5% more likely t han t he 55-year old category, followed by 35 years old (26% 
more likely), 85 years old (51% more likely), 25 years old (81% more likely) and 18 years old (119% 
more likely). The results for 25 year old account holders were found not to be statistically 
significant ly different from the baseline. 

Further analysis wou ld be necessary to explore the factors driving t he trend of younger households 
being more likely to experience a DNP. Once again, however, it is important to remember that the 
model attempts to isolate t he relationship between age and the outcome and includes controls to 
account for many other factors that could lead to financial instabi lity, including educat ion, 
household size, race, etc. 

Race (baseline: white households): Conditiona l on having received a 24-hour notice, Hispanic 
households were 5% less likely t han wh ite households to be disconnected. Results for Black and 
Asian account holders were found not statistically sign ificantly different from the baseline. 

Education (baseline: high school): While the arrears analysis found that the more educat ion a 
household/ account holder receives, t he less likely t hey were to meet the arrears definition, t he DNP 
analysis shows that higher education households (college) are more 4% more likely to be 
disconnected than households w ith high school education levels. Again though, the sample of 
account holders in the DNP model is based on being a low-income household t hat receives a 
24-hour notice and the model cont rols for ot her sociodemographics. This result indicates that once 
a household is in arrears and has received notice, education level is no longer protect ive. The 
magnitude of t he increased likelihood is small at 4% t hough. The results on the graduate education 
level were statist ically insignificant. 

Household Size (baseline: single person household): The models for the DNP ana lysis show t hat, 
conditional on having received a 24-hour not ice, larger households are less likely to experience a 
disconnect ion for non-payment. Households with 3-4 adu lts were 12% less likely to be disconnected 
than 1-adult households and households wit h 1-2 children were 12% less likely and 3+ children 14% 
less likely to experience a DNP. 

Energy Use 

Electric Burden (baseline: 6% of gross household income): A higher elect ric bill burden corresponds 
to a higher likelihood of experiencing a disconnect ion for non-payment. With an 8% elect ric burden, 
a household is 4% more likely to be disconnected, 8% more likely with a 10% electric burden, and 
10% more likely w ith a 12% electric burden. 

Conversely, lower electric burdens resu lt in households being less likely to be disconnected from 
service: a household is 5% less likely wit h a 4% electric burden and 2% less likely at a 2% electric 
burden. This result st rongly suggests t hat lowering a household's elect ric burden below t he 6% 
threshold can have a measurable impact on avoiding disconnect ions 

Winter Impact and Heat Source (baseline: winter monthly energy use 250 kWh higher than average 
usage, and all electric): The DNP model shows that a higher difference between average mont hly 
electricity usage in winter months and annua l electricity usage, the greater the likelihood of 
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experiencing a DNP. Compared to the baseline, all-electric homes that use 1,000 kWh more 
electricity per month in the winter are 53% more likely to meet the arrears definition, whi le those 
using 1,500 kWh more are 87% more likely and at 2,000 kWh more are 129% more likely. 

Interestingly, condit iona l on having met the arrears model definit ion and the 24-hour notice model 
definitions, low-income households that use non-electric heating sources, while more likely to 
experience a DNP than the baseline, were substantially less likely than their all-electric 
counterparts. For instance, a household identified as using a non-electric primary heat source, but 
that used 1,000 more kWh per month in the winter than on an annua l basis, was found to be on ly 
3% more likely than the baseline to experience a DNP. However, an all-electric home at the same 
level of variance was 15% more likely to experience a DNP than the basel ine. Those va lues for a 
home at the 2,000 kWh level were 13% and 41%, respectively. Further analysis would be necessary 
to explore this result more. Regardless. the results for this category strongly suggest that improving 
a household's energy efficiency through air sea ling. insu lation. and energy efficient heating systems 
cou ld substantially reduce a household's likelihood of experiencing a DNP. 

Summer Impact (baseline: summer monthly energy use 250+ kWh higher than average usage): The 
results for summer impact largely reflected those for winter impact in that higher usage in summer 
months for cooling increases the likelihood of being disconnected. The one exception is the 500 
kWh category, the category closest to the baseline, which was 1% less likely to be disconnected. 
Given such a small magnitude in the impact of this category on the relationship to the outcome, the 
overall trend that higher summer impact increases the likelihood of a disconnection holds. 

House Attributes 

Home Market Value (baseline: $50,000-$99,999): The DNP ana lysis shows, cond itional on having 
received a 24-hour notice, a low-income household is more likely to experience a disconnection. 
However, none of the results were found to be statistically significant. Therefore, there is little 
confidence that they are any different than the baseline households likelihood. This would suggest 
that once a household has received a 24-hour notice, home values have little explanatory va lue in 
predicting whether the household will experience a disconnection. 

Home Age (baseline: 25 years old/ since construction): Condit ional on meeting the arrears model 
definition and receiving a 24-hour notice, low-income households living in older homes were more 
likely to experience disconnection than households living in homes built more recently. Households 
in homes constructed 5 years ago were 4% less likely to experience a disconnection and those in 
homes constructed 15 years ago they were 8% less likely. Households living in homes built 35 years 
ago were only 1% more likely to experience disconnection than the baseline home, while those in 
homes bui lt 55 years ago were 12% more likely. 

Housing Status and Type (baseline: owner, single-family home): The DNP model shows that being a 
renter results in a greater likelihood of experiencing a DNP than owners. The results for housing 
type were also the same, with the likelihood of a renter of a single-family home experiencing a DNP 
(20% greater than the baseline) being less than that of a mobile home (40%) or mult i-family condo 
(43%). In other words, occupants of single fami ly homes were less likely than occupants of mobile 
homes and mult ifami ly condos to experience a DNP, regard less of whether the occupant owned or 
rented the home, and renters were more likely than owners to experience a DNP. 

Neighborhood Attributes 
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Population Density (baseline: less than 104 people/square mile): Compared to a sparsely popu lated 
area, all other popu lation densit ies showed a higher likelihood of experiencing a DNP. However, 
there is no clear pattern in the resu lts. However, it is notable t hat for arrears, households in the 
lowest population density (other t han t he baseline) were t he most likely to meet t he arrears 
definition compared to the baseline, while for DNP's they are t he least likely. 

What are Some Conclusions to be Drawn from the Analytics? 

In general, most of our pred ictors had stat istica lly significant impacts7 on the likelihood of a 
low-income customer to meet Duke Energy's definition of arrears and/or being at risk of receiving a 
not ice and being disconnected from service for non-payment . The key factors t hat both significantly 
predicted being in arrears and are issues programs and policies could mostly readily address were 
electric burden, w inter impact, and summer impact . Reducing a household's winter impact seems to 
show the greatest potent ial for reducing t he likelihood a household will fall into arrears, given that 
at even one category above t he baseline households were 53% more likely to be in arrears and at 
three categories above, 129% more likely. Electric burden and summer impact were similar in the 
magnitude of t heir effects for groups above t he baseline categories. But reducing a household's 
electric burden wou ld presumably also address financia l insecurity overall as it reduces t he overall 
amount of income going towards elect ric bi lls. House attributes were also stat ist ica lly significant at 
predict ing being in arrears and suggest that focusing on renters overall across all types of homes 
cou ld reduce the likelihood of households fa lling into arrears. Demographic and neighborhood 
characteristics were statistically significant in predict ing being in the arrears category as well. These 
result s may provide guidance for targeting outreach efforts to certain socia l groups, neighborhoods, 
and areas but it is difficu lt to ident ify patterns regarding age, home va lue, and age of home given 
that t he variables showed non-linearity in the models. Race, education, and the size of a household 
were significant predictors as well and indicate that focusing on low-income customers living in 
households w it h children, low-income Black account holders, and low-income account holders with 
post-secondary education may reduce the likelihood a household falls into arrears. 

Conditional, however, on fall ing into t he arrears category, the predictors that show the most 
statistical and policy significance for affecting the likelihood a customer received a 24-hour notice of 
disconnect ion for non-payment were those related to energy use, with winter impact once again 
showing the greatest magnit ude among t he energy use categories. And, finally, for t hose 
households receiving a 24-hour notice, energy use and housing tenure were both statist ica lly and 
pract ically significant . It appears that focusing on reducing usage in bot h winter and summer and/or 
focusing on renters generally wou ld reduce the likelihood of disconnections once a household has 
received a notice. Reducing a household's electric burden wou ld also reduce the likelihood of 
disconnect ions. We do note, however, t hat account holders with higher elect ric burdens were less 
likely to receive a 24-hour notice. More research would be needed to explore why t his is, but 
households w it h high electric burdens may be making partia l payments that post pone 
disconnect ion but do not bring their accounts fu lly up to date. 

7 As shown in t he Analytics pages 27-29, a p-value > 0.05, indicates t hat t he category is not statistically s ignificantly 

different from t he base category. Those categories are highlighted wit h a red asterisk. All ot her categories were 
statistically s ignificantly differe nt from t he base category. 
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These findings suggest that energy use factors are t he critical factors to target in the design of 
interventions aiming to address elect ric affordabi lit y challenges for low-income customers. Reducing 
winter impact wou ld be a promising target. 
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Appendix A. Logistic Regression Modeling Results 
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I Demographics I 
--

I Age 

18 years 9% -34% 

---- 25 years -9% 4% 

---- 35 years 10% 6% 

---- 45 years 21% 8% 

---- 55 years -------------------------------Omitted as Baseline 

---- 65 years -41% -14% 

---- 85 years -79% -42% 
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Black 95% -9% 

---- Asian -63% 8% 
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+= 
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Mode/3 

% Change in the 
Likelihood of Being 

Disconnected 
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Receiving a 
24-hour DNP 
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119% 

81% 

26% 

5% 

-

-12% 
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4% 

4% 

-
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1500-1999hkWh 1== 
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I House Attributes 

I Home Value 

38% 18% 

52% 
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$800,000+ 

-------------------------------Omitted as Baseline---------

Age of Home 
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Less than 104 -------------------------------Omitted as Baseline 

104-570 56% 58% 

571-1319 53% 78% 

1320-2508 53% 112% 

2,509-4370 26% 83% 

4371+ 2% 334% 

I Observations (No. of Customers in Sample} 

691,693 215,574 

Notes: 

The US Ce 
greater th 

nsus Bureau considers an area to be " urban" if the population density is 
an 420 housing units per square m ile. 

Bold resu Its were statist ically significant w ith a p-value of less than 0.05. 
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NC Low Income Collaborative 
Agenda I June 9, 2022 
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LIAC Macro Timeline I as ot 61212022 
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Subteam Activities 
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Subteam A Tasks 
SUB-TEAM A 
Customer Challenges 

Prepare an assessment of current affordability challenges facing residential customers 

1.a-1) Conduct demographic assessment of residential customers with: size of household, property type, household ages, household races, household incomes 

1.a-2) Characterize demographics in clusters (where possible) 

1.b-1) Estimate the number of customers who are at or less than 150% of federal poverty guidelines 

1.b-2) Estimate the number of customers who are at or less than 200% of federal poverty guidelines 

1.b-3*) Consider if there are any other low-income thresholds to include 

1.c-1) Provide an analysis of patterns and trends for energy usage 

1.c-2) Provide an analysis of patterns and trends for non-pay disconnections 

1.c-3) Provide an analysis of patterns and trends for payment delinquency histories 

1.c-4) Provide an analysis of patterns and trends for account write-offs due to uncollectability 

Guidehouse I ( -, DUKE j ~ Public Staff 
ENERGY., ~ North Qirolina Utilities Commiss(on 
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Subteam A Recap of Completed Tasks 

1.a-1) Conduct demographic assessment of residential customers 
with: size of household, property type, household ages, household 
races, household incomes 

1.a-2) Characterize demographics in clusters (where possible) 

1.b-1) Estimate the number of customers who are at or less than 
150% of federal poverty guidelines 

1.b-2) Estimate the number of customers who are at or less than 
200% of federal poverty guidelines 

1.b-3*) Consider if there are any other low-income thresholds to 
include 

1.c-1) Provide an analysis of patterns and trends for energy usage 

1.c-2) Provide an analysis of patterns and trends for non-pay 
disconnections 

1.c-3) Provide an analysis of patterns and trends for payment 
delinquency histories 

1.c-4) Provide an analysis of patterns and trends for account write-offs 
due to uncollectability 

Version 4 Analytics (Final) 

Date Shared 
with/Sent to LIAC 

March 28, 2022 via 
Email 

Date Discussed wit 
LIAC 

March 31 , 2022 at 
Workshop 6 



Subteam B Tasks 
SUB-TEAM B 
Affordability Metrics 

Develop metrics or definition for "affordability" (in the context of the Duke Energy's provision of service in NC) 

2.a-1 ) Research how "affordability" is defined and applied in other jurisdictions (specifically by vertically integrated IOUs) [Explore trends in 
affordability] 

2.b-1 ) Determine eligibility criteria to be used for affordability programs 

· j (-, DUKE j ~ Public Staff 
Gu1dehouse ENERGY.. ~ North Qirolina Utilities Commiss(on 
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Subteam B Recap of Completed Tasks 
SUB-TEAM B 
Affordability Metrics 

Task 

2.a-1) Research how "affordability" is defined and applied in other 
jurisdictions (specifically by vertical ly integrated IOUs) [Explore 
trends in affordability] 

2.b-1) Determine eligibility criteria to be used for affordability 
programs 

2. c-1) Develop suggested metrics for affordability in context of 
Company's provisions of service in its North Carolina 
service territory 

Guidehouse I ( -, DUKE j ~ Public Staff 
ENERGY., ~ North Qirolina Utilities Commiss(on 

Work Product 

Affordability Principles -
Subteam B LIAC Presentation 

Low-income Program Eligibility 
Analysis - Subteam B LIAC 
Presentation 

Similar workstream as of 
Subteam C. LIAC members 
agreed to address metrics for 
affordability program in Subteam 
C workstream 

Date Shared 
with/Sent to 
LIAC 

Date Discussed 
with LIAC 

March 31 , 2022, at Workshop 6 
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