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1 STUDY OVERVIEW 

1.1 Background 
The California Public Utilities Commission (CPUC) directed Pacific Gas and Electric Company (PG&E)1 and Southern 
California Edison (SCE)2 to conduct “a study of what constitutes essential electricity use for its residential customers.” 
During San Diego Gas & Electric Company’s (SDG&E)3 General Rate Case (GRC), the Administrative Law Judge ordered 
SDG&E to join PG&E and SCE’s stakeholder process for developing an Essential Use Study (EUS) plan.  

The EUS plan proposed to use the 2019 Residential Appliance Saturation Survey (RASS)4 as the foundation for the EUS 
work. The 2019 RASS is a large-scale, statewide study authorized by California Legislative Code and has been conducted 
periodically over the past few decades5. Its primary purpose is to estimate the saturation of typical residential appliances and 
the resulting energy consumption of a wide range of common end uses of energy in order to inform statewide energy 
planning. The study covers the large electrical corporations6 and a couple of municipal utilities, and is the most 
comprehensive survey of California residents of its kind. The 2019 RASS was conducted by DNV under contract to the 
California Energy Commission (CEC).  

On September 24, 2020, the CPUC issued Decision (D.) 20-09-021 (“Decision”) approving ratepayer funding for an 
Essential Use Study (EUS) to estimate the essential usage of electricity by residential customers, and to display the resulting 
estimations on an interactive web tool allowing users to query the results of the EUS. In the same Decision, the CPUC 
approved the large electrical corporations’ request to contract with DNV to conduct the EUS Study, given DNV’s experience 
with the RASS. 

1.2 Study objectives 
The overarching objective of the EUS was to develop a model of what constitutes essential use of electricity for residential 
customers of the large electrical corporations including Southern California Edison (SCE), Pacific Gas and Electric Company 
(PG&E), and San Diego Gas & Electric Company (SDG&E). The EUS provides information that can support the (i) 
determination of whether residential customers are meeting their basic electricity needs at a reasonable cost, (ii) 
quantification of a baseline amount of gas and electricity that is necessary to supply a significant portion of the reasonable 
needs of the average residential customer, and (iii) evaluation of what electricity usage is essential for customers in different 
geographies throughout California. The objectives of the EUS included: 

• To leverage information from the 2019 Residential Appliance Saturation Survey (RASS) project  
• To hold stakeholder meetings to gather input in the study design from interested parties 
• To conduct qualitative interviews with a sample of RASS respondents to provide insight into the potential 

underutilization of electricity7 and to help define areas of interest for additional questions 
• To collect supplemental information from a sample of RASS participants about electricity usage related to medical 

needs 
• To model electricity usage necessary for major appliances with cooling and heating at varying thermostat temperature 

settings for different seasons 
 

1 CPUC Decision D. 18-08-013 
2 CPUC Decision D.18-11-027 
3 Administrative Law Judge GRC Phase II Application (A.) (A.19-03-002) 
4 DNV GL Energy Insights USA, Inc. 2020. 2019 California Residential Appliance Saturation Study. California Energy Commission. Publication Number: CEC-200-2020 
5 The 2003 RASS was the first time the large Investor-Owned Utilities (IOUs) pooled resources and performed a RASS and Unit Energy Consumption (UEC) study as a 

team.” Quote from Glenn Sharp, CEC. Two more RASS studies followed the 2003 RASS, one in 2009 and one in 2019. 
6 The CPUC jointly refers to PG&E, SCE, and SDG&E as the “large electrical corporations.”  
7 Underutilization is the act of using less energy than is essential due to affordability challenges. 
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• To develop and maintain an interactive web tool that provides users the ability to define the types of equipment to be 
included in essential use and displays estimates of electricity usage by geographic and demographic segments 

1.3 Report organization 
This report presents the following in subsequent sections: 

• Stakeholder engagement 
• Summary of the qualitative interviews  
• Summary of the surveys that were implemented as part of the EUS 
• Functionality of the EUS Web Tool 
• Development of the EUS data underlying the web tool 
• Estimates of usage for selected groups of households 

Limited analyses are presented in this report. To develop custom analyses, readers are encouraged to visit the EUS Web 
Tool (https://caessentialuse.dnv.com ). The web tool allows users to define scenarios that list what is to be included in 
essential use and to design crosstabulations of electricity estimates by their desired household characteristics.  

 

  

https://caessentialuse.dnv.com/
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2 STAKEHOLDER ENGAGEMENT 
Stakeholders participated extensively in the process leading up to the Decision, and while the study was in progress. This 
section describes stakeholder engagement during the study period.  

2.1 Stakeholders  
This project benefited from engaged stakeholder participation. In addition to the CPUC, the CEC, and the large electric 
corporations, the following stakeholders participated in this study:  

• The Center for Accessible Technology (CforAT) 
CforAT conducts advocacy work to support policies that expand access to technology, energy, and 
telecommunications for people with disabilities8.  

• The Public Advocates Office (Cal Advocates)  
Cal Advocates are an independent state entity with the mandate to advocate for utility customers at the CPUC8.  

• The Utility Reform Network (TURN) 
TURN is an independent agency that represents consumers with State and Federal legislators, supports policy 
development, and organizes communities to advocate for utility consumers8. 

2.2 Kick-off meeting and periodic updates 
The stakeholders were engaged during the project development prior to the CPUC’s Decision being issued in September 
2020. SCE issued a contract with DNV, and the study team conducted a kick-off meeting with the stakeholders in mid-July 
2021. DNV and the utilities met with the stakeholders approximately monthly to provide status updates and to request 
feedback. In all there were sixteen meetings, conducted between July of 2021 and December of 2022. These meetings were 
conducted online and open to the public.  

2.3 Stakeholder feedback 
Stakeholder feedback was provided throughout the study period. This section describes two areas where this feedback was 
especially important.  

• Data collection instrument development  
This project utilized two data collection activities: a qualitative interview, where specialized staff conducted calls 
with customers to gain insight on essential electricity usage and potential underutilization of electricity, and a survey 
that was developed to investigate incremental electricity usage related to medical needs. Both data collection 
efforts are discussed extensively in other sections of this document. The stakeholders reviewed these instruments 
and provided valuable feedback regarding wording, structure, and administration.  

• Web tool content and functionality  
The content and functionality of the web tool were discussed during multiple stakeholder meetings as the 
functionality and user interface were being developed. The stakeholders provided substantial input regarding 
content (such as which classification variables are more important than others), display, and download of estimates 
for use in their own analyses.  

 

 
8 These descriptions are paraphrased from each organization’s website descriptions accessed on February 10, 2023.  
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3 QUALITATIVE INTERVIEWS SUMMARY 

3.1 Qualitative interview introduction 
The research team was tasked with conducting at least 75 in-depth interviews with customers of different age groups and 
genders to capture detailed qualitative information about essential electricity usage and potential underutilization of 
electricity for differently situated customers. Underutilization of electricity is using less electricity than is essential due to 
affordability challenges.  

This chapter presents a summary of the qualitative interview methodology, implementation, and findings. 

3.2 Interview methodology and administration 
The qualitative interviews were conducted as in-depth, conversational interviews. The interviews were conducted using a 
semi-structured format to allow respondents to provide information in their own words, to collect detailed and granular 
information, and to facilitate the use of probing and follow-up questions by interviewers.  

A four-step process was used to collect the qualitative data. 

1. Contact, recruit, and schedule respondent for interview.  
2. Conduct interview. 
3. Complete interview summary. 
4. Mail respondent a thank you letter and $25 Visa Reward Card. 

Interviews were completed using an Interview Guide that included topics and questions to structure and direct the 
interview. The project team worked with the utilities and stakeholders to develop the Interview Guide, presenting an initial 
draft at the July 21, 2021 stakeholder meeting and a revised draft at the September 10, 2021 stakeholder meeting. The final 
Interview Guide (located in APPENDIX A) included the following sections: 

• Introduction and Recording Consent – This section established a connection with the respondent and explained the 
interview purpose. 

• Home and Household Information – This section collected initial information to understand the household and their 
home. 

• Electricity Uses by Category – This section asked respondents about the different electricity uses and devices for 
cooling, heating, refrigeration, cooking, electronic devices, medical devices, and other devices. 

• Affordability and Trade-offs – This section asked interviewees about steps taken to reduce expenses or forgo bills 
because of affordability challenges with paying their electric bill. 

• Electric Underutilization – This section asked respondents what they would do in the event that their electricity bills were 
unaffordable, if they have experienced such a situation, and how it impacted them. 

• Electricity Conservation – This section asked about actions respondents have taken to reduce usage for non-
affordability reasons.  

• Demographics – This section collected limited demographic information about each respondent. 
• Closing – This section thanked respondents for their time and confirmed information to mail them their reward card. 

Sample 

The sample source for the qualitative interviews was respondents that completed the 2019 Residential Appliance Saturation 
Study (RASS) Survey. The project team worked with the utilities to collect current contact information for RASS respondents. 
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The project team selected a purposive sample that targeted Low- and Moderate-Income (LMI) households that had an 
electric account with PG&E, SCE, or SDG&E. 

To ensure qualitative interviews were conducted with a diverse group of households, the sample was stratified and targeted 
based on the following characteristics: 

• Electricity Usage Level from the 2019 RASS electricity consumption data (Low, Moderate, High) 
• Medical Baseline Enrollment from the utility current data (Yes / No) 
• Household Type from the 2019 RASS survey data (Seniors and/or Children, No Seniors or Children) 
• Cooling Equipment (Yes / No) from the 2019 RASS survey data 

APPENDIX B summarizes the sample selected for the research. 

Implementation 

Initial pretest interviews took place between December 17, 2021 and January 4, 2022 (excluding holidays). A total of 8 
pretest interviews were completed. Based on the pretests, small refinements were made to improve the Interview Guide and 
approach. The remaining interviews occurred between January 13, 2022 and February 19, 2022.  

Staff from APPRISE, a research firm that specializes in conducting research involving low-income and hard-to-reach 
consumers, was engaged as a sub-contractor to DNV to conduct the interviews. APPRISE staff contacted sampled 
households between 9 AM and 8 PM Pacific Time. Interviewers made multiple call attempts at varying times and days, left 
voicemail messages, and provided a toll-free telephone number for respondents to return calls. Primary calling was 
conducted in English. However, supplemental calling was made in Spanish and Mandarin to households identified as 
potentially Spanish- or Mandarin-speaking. Interviews were recorded with respondent approval to facilitate completing 
interview summaries.  

A total of 77 interviews were completed. The average interview length was 33 minutes. APPENDIX C provides the calling 
disposition information.  

Research Limitations 

The in-depth interview findings have three important limitations related to the purpose and approach used to conduct the 
research.  

• First, the purpose of the in-depth interviews was to collect qualitative information to help identify common themes and 
unique or interesting situations among a small group of households with varying characteristics. The results and 
findings provide valuable information about the diversity of household needs and experiences. However, they are not 
representative of the Low-and-Moderate Income (LMI) electricity customer population or of all LMI RASS respondents, 
nor do the findings provide measurable information about how frequently in a population or subgroup specific items may 
be present.  

• Second, based on the complexity of the topics, the interviews were conducted by trained interviewers over the 
telephone to encourage responsiveness and collect more granular information using probes. While efforts were made in 
the Interview Guide to encourage respondent comfort and engagement, it is important to remember that the presence of 
an interviewer and the mode of conducting interviews by telephone can produce differences in responses, including 
social desirability impacts9.  

 
9 Social desirability impacts are responses provided by respondents that they believe will be viewed favorably by the interviewer. 
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• Finally, quotations presented in this section are not word-for-word quotations, but may combine information respondents 
shared during the conversation or in response to multiple questions. Descriptive characteristics are included with the 
information such as utility, electricity usage level, income eligibility group10, and CEC climate zone group.  

3.3 Interview respondent characteristics 
This section presents information on the characteristics of the in-depth interview respondents and their households in Table 
3-1 through Table 3-9. The information was obtained from 2019 RASS data, current utility data provided for the EUS or the 
EUS interviews themselves. 

 

Table 3-1. Interview respondent electric utility (2019 RASS data) 

 
 
 

 

 

 

Table 3-2. Interview respondent gender (EUS interview data) 

Gender Count Percent 

Female 43 56% 

Male 34 44% 

Total 77 100% 

 
 

Table 3-3. Interview respondent age (EUS interview data) 

Age range Count Percent 

18-54 20 26% 

55-64 28 36% 

65+ 29 38% 

Total 77 100% 

  

 
10 Categories of “CARE eligible” and “FERA eligible” represent that responses on the 2019 RASS survey for household income and number of residents indicate a 

household is potentially eligible for CARE or FERA, with no indication whether a household has applied for one of these programs. 

Electric Utility Count Percent 

PG&E 28 36% 

SCE 24 31% 

SDG&E 25 33% 

Total 77 100% 
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Table 3-4. Interview respondent Medical Baseline enrollment (Current utility data) 

Medical Baseline status Count Percent 

Enrolled 15 19% 

Not Enrolled 62 81% 

Total 77 100% 

 

Table 3-5. Interview respondent electricity usage level (2019 RASS data) 

Usage level Count Percent 

High 25 32% 

Moderate 26 34% 

Low 26 34% 

Total 77 100% 

 

Table 3-6. Interview respondent household type (2019 RASS data) 

Type of household Count Percent 

Children, No Seniors 16 21% 

Seniors, No Children 20 26% 

No Seniors, No Children 41 53% 

Total 77 100% 

 

Table 3-7. Interview respondent housing type (2019 RASS data) 

Type of household Count Percent 

Single Family Detached 48 62% 

Apartment or Condo (2-4 Units) 5 7% 

Apartment or Condo (5+ Units) 16 21% 

Mobile Home 4 5% 

Townhouse, Duplex, or Row 
House 

4 5% 

Total 77 100% 
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Table 3-8. Interview respondent CEC climate zone group (2019 RASS data) 

CEC climate zone group  CEC Climate Zones Count Percent 

Coastal 1, 2, 3, 4, 5, 6 and 7 39 50% 

Inland  8, 9, 10, 11, 12 and 13 32 42% 

Desert  14 and 15 3 4% 

Mountain 16 3 4% 

Total  77 100% 

 

Table 3-9. Interview respondent income eligibility group (combination of 2019 RASS data and current utility data) 11 

Income group Count Percent 

Income and number of residents reported in RASS indicate 
eligible for CARE, or currently enrolled in CARE 

60 78% 

Income and number of residents reported in RASS indicate 
eligible for FERA, or currently enrolled in FERA 

5 6% 

Moderate income based on RASS survey response 12 16% 

Total 77 100% 

3.4 Interview findings for electricity bill affordability and trade-offs 
This section and subsequent sections summarize responses from the interviews. The interview asked respondents whether 
their households had faced challenges in paying their electric bill and needed to take any steps to reduce expenses, forgo 
bills, or lower electricity usage because of affordability concerns. As shown in the table below, about half of the respondents 
reported they had experienced affordability issues in the past when paying their electric bill.  

  

 
11 Respondents were assigned to one of three income-eligibility categories using utility enrollee data and income information reported on the RASS. 56 of the 60 

respondents included in the CARE income eligibility group were confirmed as enrolled in CARE, and 4 of the 5 respondents included in the FERA income eligibility 
group were confirmed as enrolled in FERA.  
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Table 3-10.Interview respondents describing electric bill affordability challenges 
 

Faced prior challenges affording 
electricity bill 

Count Percent 

Yes 40 52% 

No 37 48% 

Total 77 100% 

 

For the respondents who reported affordability issues in paying their electric bill, approximately half mentioned skipping 
other bills, 45% reported reducing or forgoing necessities like food and medical care, and 68% mentioned making changes 
to try to reduce their electricity bill. 

 

Table 3-11. Interview respondents describing actions to pay electric bill 
 

Actions taken to pay electric bill Count Percent 

Skipped other bills 20 50% 

Reduced or skipped purchasing necessities 18 45% 

Reduced electricity usage 27 68% 

 
Below are examples of actions respondents reported taking to help pay their electric bill. 

• “The electric bill is definitely the heftiest bill that I have. I have skipped internet and TV bills to pay for it...I have to have 
lights, and I am on social security.” - SDG&E Customer, Medium usage, CARE Eligible, CEC Inland Climate Zone  
 

• “I have had to skip the phone bill a handful of times. It was more important to have electricity than the phone.” - PG&E 
Customer, Medium usage, Moderate Income, CEC Coastal Climate Zone 
 

• “There are four of us – me, my wife, and two kids…I was still working through most of COVID, but toward the end I got 
laid off. Even though my wife started working, we’ve got one income right now, so that’s what we’re living off of, and we 
do what we can. The rent and electric bills went up. I just skipped paying the credit card bill this month. They’ll get their 
money when they get their money, but it’s important for us to keep the lights on. I expect this will impact our credit 
scores and ability to buy a house or car.” - SDG&E Customer, Medium usage, CARE Eligible, Inland Climate Zone 
 

• “I skipped paying for car insurance when the bills got too high. The electric bill is more important because I need the 
electric for daily things like cooking. I had to do this for a few months. It was stressful – I didn’t feel safe while out 
driving.” - SDG&E Customer, Low usage, CARE Eligible, CEC Coastal Climate Zone 
 

• “There’s always a little bit of shuffling of money going on. I have had to pay less of the City Water bill and the credit card 
bill to pay PG&E. I still get a late charge from the city, but as long as you call them, they won’t shut you off. For the 
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credit card, I am able to catch up later. I normally pay over my due amount, so I am usually alright if I have to slide a 
month.” - PG&E Customer, Medium usage, CARE Eligible, CEC Inland Climate Zone 
 

• “I did have to cut back on some of my medical bills and expenses to pay my electric bill when I was self-employed. I’m a 
diabetic. I wasn’t used to doing that, but I needed to just make ends meet.” - SCE Customer, High usage, CARE 
Eligible, CEC Coastal Climate Zone 
 

• “We sometimes cut down on the food, the groceries. We don’t want to sit in the dark”- SDG&E Customer, Low usage, 
CARE Eligible, CEC Coastal Climate Zone 
 

• “In my time here in California, yeah. It’s just so expensive, but we’ve done better in cutting the bill. I moved from renting 
to owning, and that helped a lot. In 2020, it was like the system was broke. It took three or four months for my 
unemployment to kick in. I’ll skip things like dental care, things like that, to pay my electric bill. My teeth aren’t as 
healthy. I used to have two cleanings a year, but I haven’t been able to recently and the last time I went in I had deep 
pockets and two cavities.” - SDG&E Customer, High usage, CARE Eligible, Medical Baseline, CEC Inland Climate Zone 
 

• “To pay the electric bill, we have cut back on clothes, shows, going out, and things that can be done at a different 
time. It has not affected us because I try to teach my kids about affordability and talk to them about how sometimes 
issues come up and we need to give up other things for something else.” - SCE Customer, Medium usage, FERA 
Eligible, CEC Inland Climate Zone 

 

3.5 Interview findings for cooling 
 
Common Cooling Needs and Equipment 
 

Table 3-12 below shows the number and percent of respondents who reported having and using different types of cooling 
equipment. While most respondents mentioned use of fans, about 53% reported using some form of air conditioning.  

Table 3-12. Interview respondents air conditioning equipment 
 

 
 Equipment type 

Has equipment in home Uses equipment in home12 

Count Percent Count Percent 

No Air Conditioning (Fans Only) 32 42% 36 47% 

Central Air Conditioning 27 35% 25 32% 

Evaporative cooler (swamp cooler) 3 4% 3 4% 

Portable AC only (window/wall) 15 29% 13 17% 

Total 77 100% 77 100% 

 

 
12 Four respondents with air conditioning equipment reported they did not use this equipment and are counted in the “No Air Conditioning (Fans Only)” category. 
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• Seasonal Summer Usage – Respondents in less moderate weather regions reported regular use of air conditioning 
equipment during the warmer summer months. 

 
‒ “We have a single central AC unit. We use it between May-October and usually keep it around 79 degrees. It mostly 

runs from 1pm-7pm in the daytime.” - SCE Customer, Medium usage, Moderate Income, CEC Inland Climate Zone 

 
• Usage on Very Hot Days Only – Some respondents in more moderate weather regions did have air conditioning 

equipment present but said they only used this equipment a few times a year when temperatures were exceptionally 
hot. 

 
‒ “Well, I have air conditioning, but I don’t like to use it - it’s expensive. If it gets real, real, real, real hot, then I will for a 

little bit. I’ll turn it on for an hour or two. But normally, I don’t.” - SDG&E Customer, Medium usage, CARE Eligible, 
CEC Coastal Climate Zone 

 
• Use for Medical Conditions/Needs – 4 respondents mentioned air conditioning use specifically to support health and 

comfort for household members who have medical conditions that would be exacerbated by warm indoor temperatures 
and/or humidity. 

 
‒ “My sister is 65, she cannot tolerate heat, she gets sick, we have to keep her cool. She has a heart problem, so we 

have to keep it cool for her.” - PG&E Customer, High usage, CARE Eligible, CEC Inland Climate Zone 
 

‒ “The heat can bring symptoms for my wife of fatigue, weakness, and, just in general difficulty accomplishing 
anything or thinking. We are on Medical Baseline and on the list to be notified to go to a cooling center.” - SCE 
Customer, Medium usage, CARE Eligible, Medical Baseline, CEC Coastal Climate Zone 
 

‒ “I live in a part of California where it gets really hot in the summertime…I have asthma and need A/C to breathe. I 
only use it when I need it to breathe. It used to be maybe two weeks out the summer, so I actually didn’t have an 
A/C and would just go to the mall. Now, it’s all summer long, pretty much. There are times that the air quality is very 
poor and that could trigger an asthma attack” - SDG&E Customer, High usage, CARE Eligible, Medical Baseline, 
CEC Inland Climate Zone 
 

‒ “Loss of air conditioning would probably have a negative impact on our health. My housemate has some health 
conditions and is easily overheated.” - SDG&E Customer, Low usage, CARE Eligible, CEC Inland Climate Zone 

 
• Usage during Wildfires – One respondent mentioned air conditioning use specifically related to wildfires and the impact 

of wildfire smoke on air quality.  

 
‒ “Part of the reason I chose to have central air installed is because we’ve been having very bad fires in California. 

Normally on a hot day, one could open the windows and cool off the house. You open the windows early morning, 
and you bring in cool air. But because of the smoke, we can’t do that anymore.” - PG&E Customer, Medium usage, 
CARE Eligible, CEC Coastal Climate Zone 
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Actions taken to manage cooling usage  

In general, most respondents perceived that cooling use was a major driver of their home electricity usage during the days 
or months when it was used. Households reported the following actions to help limit usage within their budgets: 

 
• Limit use during peak hours 

‒ “If we do turn on the air conditioning, we try to plan it away from the 4-9 period [to avoid peak hours]…If it is a hot 
day, we will turn it on around noon and run it until 3…we turn it on for an hour or two and ride that off until evening.” - 
SDG&E Customer, Medium usage, CARE Eligible, CEC Inland Climate Zone 
 

‒ “I already get notices about peak hours, so I try and not use then.” - SDG&E Customer, High usage, Moderate 
Income, CEC Coastal Climate Zone 

 

• Limit use to very hot days only 

‒ “I only use the swamp cooler if it’s over 100 degrees. I don’t like using it because it runs the water, and we’re on a 
well, and that takes electricity and water, which I can’t afford to use.” - PG&E Customer, High usage, CARE Eligible, 
CEC Inland Climate Zone 
 

‒ “I don’t use the AC all that much because it jacks up the bill significantly. I maybe use it 30 days out of the year. I 
use two fans to help keep the house comfortable in the summer.” - SDG&E Customer, Low usage, CARE Eligible, 
CEC Coastal Climate Zone 

 
• Limit cooling area 

‒ “We block off several rooms already to limit cooling and heating.” - PG&E Customer, High usage, CARE Eligible, 
CEC Coastal Climate Zone 

 

• Use other cooling approaches 

‒ “The duplex faces the northeast, so sun hits all the windows. I try to keep it cool in here with just the fan…I had to 
put cardboard in the windows to block the sun [and keep it cool]. I will use the wall air conditioner in the living room 
when it gets really hot and usually set it on 70 degrees.” - SCE Customer, Low usage, CARE Eligible, CEC Inland 
Climate Zone 
 

‒ “The upstairs has a mini split that has AC, but we do not use it. There is no need to. Me and my tenants use the 
windows and the ceiling fans in the summer.” - PG&E Customer, High usage, CARE Eligible, CEC Inland Climate 
Zone 
 

‒ “We try hard to conserve energy…I would say maybe by 11 or noon, you know, and then of course at 4 o’clock 
when it gets more expensive, we try to have the house all cool by then, you know, and close it up…We do have 
some ceiling fans, we have 2… it’s about the same as the air conditioner. I mean, I would use them before I used 
the air conditioner.” - SDG&E Customer, Medium usage, Moderate Income, CEC Coastal Climate Zone 
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Actions taken or expected related to cooling when faced with affordability crisis 
 

If faced with an affordability challenge, most households reported some efforts to reduce air conditioning consumption. 
These included: 

 
• Reduced air conditioning usage 

‒ “I use it sparingly now but would try not to turn it on at all.” - SDG&E Customer, Low usage, CARE Eligible, CEC 
Coastal Climate Zone 
 

‒ “I would only turn the AC on for certain periods of time.” - SDG&E Customer, Medium usage, CARE Eligible, Medical 
Baseline, CEC Inland Climate Zone 

 
• Shut off parts of home 

‒ “We would not turn on the air conditioning for so many hours and we would all sleep in one room if we needed to.” - 
SDG&E Customer, Medium usage, CARE Eligible, CEC Coastal Climate Zone 

 
• Switch to fans 

‒ “My roommate brought his portable AC to our house. The electric bill tripled this month because it was so inefficient. 
We don’t have that now and use ceiling fans and portable fans when it’s hot or just for circulation.” - SCE Customer, 
Medium usage, CARE Eligible, CEC Coastal Climate Zone 

 
• Other approaches 

‒ “My disability is in my neck. If I don’t have a cooler, it really bothers me. If I couldn’t be cool, I would go to my 
daughter’s house for AC.” - PG&E Customer, High usage, CARE Eligible, CEC Inland Climate Zone 
 

‒ “I have to be air conditioned when it’s hot because I can’t stand the heat. I would probably spend my time in these 
cooling centers [if I couldn’t use my air conditioner].” - PG&E Customer, Medium usage, CARE Eligible, Medical 
Baseline, CEC Coastal Climate Zone 

 
• Limitations in changing usage 

‒ “It would be hard to reduce the air conditioning usage. I don’t it use it much already and it has to be on when the 
dogs are home alone.” - SCE Customer, Medium usage, CARE Eligible, CEC Mountain Climate Zone 

 
 
Impacts of reduced or limited cooling usage on health, safety, and well-being  
 
• Discomfort 

‒ “We tend to use it to keep the temperature comfortable, so if they were unavailable, the temperature would be 
unbearable” - SDG&E Customer, Medium usage, FERA Eligible, CEC Coastal Climate Zone 
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‒ “It would be extremely uncomfortable. It can get over 100 degrees in here on a summer day” - PG&E Customer, Low 
usage, CARE Eligible, CEC Inland Climate Zone 

 
• Health issues or triggers 

‒ “It makes it difficult for me to breathe, with excessive heat – I have COPD” - SCE Customer, Medium usage, CARE 
Eligible, Medical Baseline, CEC Inland Climate Zone 
 

‒ “I cannot stand the heat...I get dizzy, light-headed.” - SDG&E Customer, Medium usage, CARE Eligible, CEC 
Coastal Climate Zone 
 

‒ “I am an asthmatic and my asthma could possibly be affected by the heat. The AC helps clear the allergens.” - 
SDG&E Customer, Medium usage, CARE Eligible, Medical Baseline, CEC Inland Climate Zone  

 
• Minimal impacts 

‒ “It would be annoying [to be unable to cool as much as normal]. I’d feel inconvenienced, but it wouldn’t be too big of 
an issue”. - SCE Customer, Low usage, CARE Eligible, CEC Inland Climate Zone 

 

Essential use & underutilization findings related to cooling 

1. Low and moderate-income households in warmer regions generally perceive that air conditioning usage is a major 
contributing factor to electricity bills and report taking active steps to limit air conditioning usage.  

2. When faced with affordability challenges, some households have or would reduce or forgo some air conditioning usage, 
while others report that they already limit cooling use to a minimal amount to maintain well-being or basic comfort.  

3. The primary impact respondents mentioned from reducing air conditioning use due to affordability issues was increased 
discomfort in their homes. However, respondents with older household members or members with medical needs also 
mentioned negative health impacts and safety dangers from reducing air conditioning use. 

4. Respondents viewed air conditioning use as essential for the following primary reasons: 

a. Needed to avoid very hot or dangerous indoor temperatures. 
b. Needed to maintain a reasonable comfort level in the home. 
c. Needed during wildfire season when windows cannot be safely opened to cool home. 
d. Needed for specific medical needs that rely on regular air conditioning usage to help prevent worsening medical 

conditions. 

 

3.6 Interview findings for heating 
 

Common heating needs and equipment 

Table 3-13 below shows the number and percent of respondents who reported having and using different types of heating 
equipment.  
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Table 3-13. Interview respondents heating equipment 
 

Equipment type Type of equipment 
in home 

Uses equipment in 
home13 

Count Percent Count Percent 

No heating equipment 9 12% 15 19% 

Plug-in or portable heaters only 29 38% 24 31% 

Electric heating system 12 15% 11 14% 

Non-electric heating system 27 35% 27 35% 

Total 77 100% 77 100% 

 
• Seasonal winter usage – Respondents in areas with defined seasons reported frequent use of their systems in the 

winter or during colder days. 

 
‒ “My wife and I have a heat pump we use steadily in the winter. We set it to 74 in the day and 68 at night. A fan unit 

turns on every ten minutes to circulate air, so the heater doesn’t run as much.” - SDG&E Customer, High usage, 
Moderate Income, CEC Coastal Climate Zone 
 

‒ “We’ll use it when we wake up, I’ll turn the heater on to get the chill out of the air, and then we basically keep it 
around 68, 70 during the day.” - SCE Customer, Medium usage, CARE Eligible, Medical Baseline, CEC Inland 
Climate Zone 
 

‒ “I use it when it’s as cold as now, hitting 30s and 40s. I turn it on in the morning for about half an hour, generally only 
in the winter months.” - PG&E Customer, High usage, FERA Eligible, CEC Inland Climate Zone 

 
• Usage on very cold days only – Some respondents reported that their system was rarely used because of the area they 

live in or to limit usage because of the expense. 

 
‒ “It’s hardly ever cold enough that we feel like we need to use the heat. Maybe 1-2 weeks throughout the whole 

year.” - SCE Customer, Low usage, CARE Eligible, CEC Inland Climate Zone 

 
• Electrical heating use to supplement or substitute main system – Several respondents mentioned the use of plug-in 

space heaters to help warm parts of their home to try to limit use of their main heating system. 

 
‒ “I have a propane heating system, but I also use 2 portable electric heaters. I use the electric ones to heat up the 

bathroom in the morning or evening when I want to take a shower.” - SDG&E Customer, Medium usage, CARE 
Eligible, Medical Baseline, CEC Inland Climate Zone 
 

 
13 Six respondents with heating equipment reported they did not use this equipment and are counted in the “No Heating Equipment” category. 



 
 

DNV  –  www.dnv.com  Page 16 
 

‒ “The wall heater we have is so old and runs the bill up very high. We decided to turn that off and buy a small electric 
heater instead. We use it early in the mornings around 2 AM to about 10 AM. I bundle up to keep warm outside of 
that.” - PG&E Customer, High usage, CARE Eligible, CEC Inland Climate Zone 
 

‒ “I have a radiator style portable heater in my bedroom that I use at night. I usually set it to around 64.” - SCE 
Customer, Medium usage, CARE Eligible, CEC Mountain Climate Zone 

 
• Use for medical conditions/needs – A small number of respondents mentioned that avoiding cold indoor temperatures 

was important due to health challenges. However, these were less common than respondents reporting a need for 
cooling to avoid hot temperatures and maintain indoor moisture levels. 

 
‒ “I have arthritis, so, when I get cold, it hurts.” - SDG&E Customer, High usage, CARE Eligible, CEC Desert Climate 

Zone 
 

‒ “I have a problem of arthritis, you know, so I get more pain with the cold.” - SDG&E Customer, Medium usage, 
CARE Eligible, CEC Inland Climate Zone 
 

‒ “The heat helps my sister with breathing issues.” - SDG&E Customer, Medium usage, CARE Eligible, CEC Inland 
Climate Zone 

 
Actions taken to manage heating usage  
 
Households that used electricity to help heat their home reported different steps to help maintain their bill at an affordable 
level. 
 
• Limit amounts or times used 

‒ “I try to keep not having to turn the heat on until after Thanksgiving.” - SDG&E Customer, Low usage, Moderate 
Income, CEC Coastal Climate Zone 
 

‒ “I took 3 degrees off the house temperature this year. The cost of gas is through the roof, and honestly, I can’t afford 
to keep my house warm this year. I took a big raise this year too, because I saw this coming, and it wasn’t enough.” 
- PG&E Customer, Low usage, CARE Eligible, CEC Inland Climate Zone 

 

• Limit heated areas in home 

‒ “I usually seal off the house, close the doors to different parts of the house, so I can utilize the heat in one specific 
location.” - SCE Customer, High usage, CARE Eligible, CEC Coastal Climate Zone 

 

• Other approaches 

‒ “If I had to, I could sleep by my stove. I’ve done that when the power is out.” - SCE Customer, Medium usage, CARE 
Eligible, CEC Mountain Climate Zone 
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‒ “In order to keep the bill down, we just try to use lots of blankets and throws, that sort of thing.” - SDG&E Customer, 
High usage, CARE Eligible, Medical Baseline, CEC Inland Climate Zone 

 

Actions taken or expected related to heating when faced with affordability crisis 

If an electric bill is unaffordable, households reported efforts to avoid using their electric heating appliances when possible. 
These included: 

 
• Reduced heating usage 

‒ “I would wait to use our electric heater until 7:30 AM rather than running it earlier like usual.” - PG&E Customer, High 
usage, CARE Eligible, CEC Inland Climate Zone 
 

‒ “We have a portable heater for our child who is anemic. We use it on the rarer colder days for 20-30 minutes in the 
morning, mid-afternoon, later afternoon, and at night. I would stop using that completely if needed. We have a 
chimney in the house that helps with the main heat.” - SCE Customer, Medium usage, CARE Eligible, CEC Coastal 
Climate Zone 

 
• Close parts of home to heating 

 
‒ “If this happened, I would block off the master bedroom because the living room gets the hottest.” - SDG&E 

Customer, Low usage, CARE Eligible, CEC Inland Climate Zone 

 
• Reduce supplemental heating usage 

 
‒ “I am trying to keep my bill low as it is anyway, but if I faced a situation where I needed to lower my bill, I would not 

use the portable electric space heaters at all.” - SDG&E Customer, Medium usage, CARE Eligible, Medical 
Baseline, CEC Inland Climate Zone 

  
• Limitations in changing usage 

 
‒ “I don’t know what else I could do. I can’t block off rooms because the heat is a central and comes into each room. I 

could close the vents if I can get someone to come and close them for me.” - PG&E Customer, Medium usage, 
CARE Eligible, CEC Inland Climate Zone 

 

Impacts of reduced or limited heating usage on health, safety, and well-being  

 
• Health issues or triggers 

 
‒ “We have had to stop using the heat before. We had to have the kids sleep in the living room instead of their 

bedroom. I think the kids wound up with more colds.” - PG&E Customer, Medium usage, Moderate Income, CEC 
Coastal Climate Zone  



 
 

DNV  –  www.dnv.com  Page 18 
 

 
• Safety 

 
‒ “Being cold is definitely something that would affect us more than the heat would. It is me and my 7-year-old 

grandson in the home, and I would be worried about him getting cold.” - SDG&E Customer, Low usage, CARE 
Eligible, CEC Inland Climate Zone  

 
• Minimal impacts 

 
‒ “If we couldn’t use the heat, I’m sure we’d be fine; we’d just throw on some warmer clothes and more blankets and 

things [on the rare colder days].” - SCE Customer, Low usage, CARE Eligible, CEC Inland Climate Zone 

 
Essential use & underutilization findings related to heating 
1. Household use of heating varied based on climate and household member needs. 
 
2. One common theme was that many households attempt to limit use of their main heating system, especially if it is older, 

and will use supplemental plug-in heaters when they only need limited rooms to be warm. Some households will 
potentially underutilize electricity for heating if their equipment is older and they have concerns about the impact that 
operating the equipment as much as they may like would have on their bills. 
 

3. Many households report that if they needed to, they would be willing to make changes to heating usage, even if it would 
negatively impact their comfort. Steps include reducing frequency of use, limiting areas in the home that are heated, 
wearing additional layers of clothes, and relying on fireplaces or alternate heating sources.  
 

4. Respondents viewed heating use as essential for the following primary reasons. 

a.  Needed to maintain a reasonable comfort level in the home. 
b. Needed to avoid coldness during rare very cold days. 
c. Needed to supplement a non-electric heating source. 
d. Needed for specific medical needs that rely on regular heating usage to help prevent worsening medical conditions. 

3.7 Interview findings for medical devices 
Interviews were completed with 15 households that were enrolled in Medical Baseline. Medical Baseline respondents were 
asked about their electricity needs for medical devices and purposes, the importance of this usage, and the impacts that 
household members with medical conditions would face if they could not maintain access to electricity service. 

 

The table below summarizes key information about the Medical Baseline households. All 15 respondents reported that the 
ability to continue use of their medical devices on a daily or scheduled basis was essential to their well-being and health. 
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Table 3-14. Interview respondents Medical Baseline household needs, devices, and impacts of limiting usage 
 

ID And Type Medical Issues in 
Household 

Device Needed/Used Indicated Use was 
Essential / Difficult 

to Reduce 

Impacts of Limiting/Not 
Maintaining Usage 

SCE Customer 
(Medium use, 
CARE) 

Heart condition Pacemaker Yes 
Weakness, fatigue, difficulty 
thinking 

SCE Customer 
(High use, Moderate 
Income) 

Breathing Issues; 
Low oxygen levels 

Oxygen machine Yes 
Detrimental health impacts for 
breathing 

SCE Customer 
(Medium use, 
CARE) 

Breathing issues 
Oxygen machines, Air 
purifiers 

Yes 
Detrimental health impacts for 
breathing 

PG&E Customer 
(Low use, CARE) 

Paraplegic, 
Breathing issues 

Wheelchair, Chair lift, 
oxygen compressor 

Yes 
Immobility, detrimental health 
impacts for breathing 

SCE Customer 
(Medium use, 
CARE) 

Mobility issues 
Wheelchair, electric 
bed 

Yes Immobility 

SCE Customer (Low 
use, CARE) 

Diabetic, Breathing 
issues 

Oxygen machine Yes 
Detrimental health impacts for 
breathing 

SCE Customer (Low 
use, CARE) 

Breathing issues Nebulizer, CPAP Yes 
Detrimental health impacts for 
breathing 

PG&E Customer 
(Low use, CARE) 

Mobility issues Wheelchair Yes Immobility 

PG&E Customer 
(High use, CARE) 

Breathing issues CPAP Yes 
Detrimental health impacts for 
breathing 

PG&E Customer 
(High use, CARE) 

Breathing issues CPAP Yes Stroke 

PG&E Customer 
(Low use, CARE) 

Spinal/back issues 
Nevro spinal stimulator 
implant 

Yes 
Increased pain, potential 
surgery 

PG&E Customer 
(Medium use, 
CARE) 

Breathing issues Oxygen machine Yes 
Detrimental health impacts for 
breathing 

SCE Customer (Low 
use, CARE) 

Breathing issues CPAP (2) Yes Loss of sleep 
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ID And Type Medical Issues in 
Household 

Device Needed/Used Indicated Use was 
Essential / Difficult 

to Reduce 

Impacts of Limiting/Not 
Maintaining Usage 

SDG&E Customer 
(Medium use, 
CARE) 

Breathing issues Nebulizer, humidifier Yes 
Detrimental health impacts for 
breathing 

SDG&E Customer 
(High use, CARE) 

Asthma 
Nebulizer, CPAP, 
hospital bed 

Yes 
Detrimental health impacts for 
breathing 

 

Below are detailed quotes from Medical Baseline respondents about their medical needs and electricity usage.  

 
• Health and safety 

 
‒ “I use a CPAP every night. It would really impact me to not use the CPAP. There’s sometimes I’ve gone all night 

without using it, but I don’t know how advantageous that is. They keep you breathing at night-time, so you’ve got 
constantly air going into your lungs, so you don’t stop breathing.” - PG&E Customer, High usage, CARE Eligible, 
Medical Baseline, CEC Inland Climate Zone 
 

‒ “Without my oxygen, I’d wind up in the hospital. It would be a threat to my life [to go without it for several days].” - 
SCE Customer, Low usage, CARE Eligible, Medical Baseline, CEC Desert Climate Zone 
 

‒ “We have an oxygen tank; we have two actually. One that plugs in an (sic) one that is battery operated. The main 
one is plugged in everyday, certain times of the day, and then at night. She has to have the oxygen at certain times, 
and we can’t control her oxygen needs.” - SCE Customer, Medium usage, CARE Eligible, Medical Baseline, CEC 
Inland Climate Zone 
 

‒ “I just got oxygen, that’s all. I use that every day. It would affect my breathing to not use it. That wouldn’t be too 
good. I might be in pain. I’d probably have to go to urgent care or one of those places. When I need to use it, I have 
to use it, that’s it…That’s life or death.” - PG&E Customer, Medium usage, CARE Eligible, Medical Baseline, CEC 
Coastal Climate Zone 
 

‒ “I have a steamer that I plug into the wall and releases scented air, so that does help me breathe better. I have a 
nebulizer that I could use up to 2 or 3 times a day, or that I may only use once in a while. I couldn’t breathe too well 
without these, and there’s a possibility that I could die. I would not change use of them at all, they’re necessary.” - 
SDG&E Customer, Medium usage, CARE Eligible, Medical Baseline, CEC Inland Climate Zone 
 

‒ My wife and I would not be able to change our use of the CPAP machines – that’s kind of a necessity. The last time 
we had some power issues, we went to rent a motel somewhere and sleep overnight, and that’s pretty extreme.” - 
SCE Customer, Low usage, CARE Eligible, Medical Baseline, CEC Inland Climate Zone 

  



 
 

DNV  –  www.dnv.com  Page 21 
 

• Mobility 

‒ “I haven’t walked for 5 years; I use an electric wheelchair. We have to charge the lift every night. I have an oxygen 
pump, one of those ones that makes oxygen, used pretty much nightly…If I couldn’t use electricity, I can get by 
without it for a few days. I’d just stay in bed.” - PG&E Customer, Low usage, CARE Eligible, Medical Baseline, CEC 
Coastal Climate Zone 
 

‒ “I use my power wheelchair every day. I plug it in at night, and then when I get up in the morning, I usually get my 
chair and go around the house and then I use it when I go downtown. I couldn’t do anything without it. My arms are 
shot, I can’t move a regular manual chair. My doctor told me to get a power chair. That would be a basic power use 
that I need for everything – to go to the doctor’s office or go anywhere at all. The power chair is the most important 
thing to me.” - PG&E Customer, Low usage, CARE Eligible, Medical Baseline, CEC Coastal Climate Zone  
 

‒ “I am handicapped, I have an electric wheelchair that charges, I have an electric bed, and I have an electric lounge 
chair. I use my electric wheelchair every single day. It’s the only way I can get out of bed and get there and do 
things…I cannot modify the use of the chair, because this is my way of getting around. I do have a regular 
wheelchair, and I have used it in the past, but I am not comfortable using it, especially with my husband pushing it.” - 
SCE Customer, Medium usage, CARE Eligible, Medical Baseline, CEC Inland Climate Zone 

 

Medical needs requiring electricity for households not enrolled in Medical Baseline 

Respondents who were not enrolled in Medical Baseline were also asked if any member of the household used a medical 
device that required electricity or had a medical condition that required using heating, cooling, or air purifying. 12 
respondents reported a medical need in the household for electricity usage. The table below displays the summary 
information for these households. 10 of the 12 respondents indicated the medical usage was essential or difficult to modify, 
while 2 indicated they could or would modify their usage if needed due to affordability concerns.  

Table 3-15. Interview respondents non-Medical Baseline household needs, devices, and impacts of limiting usage 
ID and type Medical issues in 

household 
Device needed/used Indicated use 

was essential / 
difficult to 

reduce 

Impacts of limiting/not 
maintaining usage 

SDG&E Customer 
(Low use, CARE) 

Heat sensitivity 
Cooling to maintain 
temperature 

Yes 
Low-level health 
problems 

SDG&E Customer 
(Medium use, 
CARE) 

Congestive Heart 
failure; Asthma 

Heart monitor, A/C, 
Nebulizer 

Yes Potential cardiac event 

SDG&E Customer 
(Medium use, 
CARE) 

Heart condition 
Heart Monitor, Blood 
Pressure Machine 

Yes Hospital visit 

PG&E Customer 
(Low use, CARE) 

Sleep Apnea CPAP Yes Fatigue 
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ID and type Medical issues in 
household 

Device needed/used Indicated use 
was essential / 

difficult to 
reduce 

Impacts of limiting/not 
maintaining usage 

PG&E Customer 
(High use, CARE) 

Heart condition 
Cooling to maintain 
temperature 

No Fatigue, Nausea 

PG&E Customer 
(Medium use, 
CARE) 

Raynaud's Syndrome Heater, humidifier Yes Dizziness 

PG&E Customer 
(Medium use, 
Moderate Income) 

Neuropathy CPAP Yes 
Detrimental health 
impacts for breathing 

PG&E Customer 
(Low use, CARE) 

Back issues 
Electric recliner, 
LifeAlert 

Yes Increased pain 

PG&E (High use, 
CARE) 

Paraplegic; Asthma 
Wound Vacuum; 
Nebulizer 

Yes Hospital visit 

PG&E Customer 
(Medium use, 
CARE) 

Breathing issues CPAP Yes 
Detrimental health 
impacts for breathing 

SCE Customer 
(High use, CARE) 

Breathing issues Air purifier No Negligible 

SCE Customer 
(High use, Moderate 
Income) 

Neuropathy, 
Breathing issues 

Oxygen machine, 
Nebulizer, Hospital bed 

Yes 
Detrimental health 
impacts for breathing 

 

Below are detailed quotes from these respondents about their medical needs and electricity usage.  

• Health and Safety 

 
‒ “I have a resident that’s a paraplegic. He has a wound vacuum to vacuum his wound out twice a day to avoid 

infections.” - PG&E Customer, High usage, CARE Eligible, CEC Inland Climate Zone 
 

‒ “I have a heart monitor that is like a defibrillator in my chest. It takes readings of my heart that get sent to the doctor. 
Without power, I’d be without a reading if something happened with my heart.” - SDG&E Customer, Medium usage, 
CARE Eligible, CEC Coastal Climate Zone 
 

‒ “I have a back condition, so I use the recliner a lot. And I would not be able to go without that. And I have once, the 
power went off, and I was reclining, and I couldn’t get out of the chair!” - PG&E Customer, Low usage, CARE 
Eligible, CEC Coastal Climate Zone 
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‒ “I use a CPAP machine nightly. You know, the short-term effect of not using it wouldn’t be a problem, but the long 
term would be. The machine was recalled, and I went without it a few months. I didn’t die but was just tired.” - PG&E 
Customer, Low usage, CARE Eligible, CEC Coastal Climate Zone 
 

‒ “I have a nebulizer and a hospital bed. When I exercise, I need oxygen. If I don’t get enough oxygen, it would affect 
my whole body.” - SCE customer, High usage, Moderate Income, CEC Coastal Climate Zone 

Essential use & underutilization findings related to medical devices 

1. All 15 households enrolled in Medical Baseline reported substantial health conditions or issues. The Medical Baseline 
households did report regular use of electricity for managing medical needs or preventing substantial negative health 
impacts.  

2. 12 of the 61 households that were not enrolled in Medical Baseline reported a need for electricity to help operate 
devices that assist with medical conditions. These households also reported notable health conditions.  

3. Almost all households that mentioned medical-related usage viewed that usage as essential, indicating they used their 
devices as needed to be safe, healthy, and ensure well-being. In the event of an affordability crisis, respondents 
reported they would make other changes to reduce usage before making modifications to their medical-related 
electricity usage. 

3.8 Interview findings for kitchen and refrigeration 
Common kitchen and refrigeration needs and equipment 

Table 3-16 below shows the number of respondents who reported having and using different types of electric kitchen 
appliances, and whether the use of those appliances was essential and/or difficult to reduce or modify. While microwaves 
and toasters were the most commonly used electric kitchen devices, a minority of respondents indicated these were 
essential or difficult to reduce regular usage of. Electric stovetops and cooktops were reported by about 40% of the 
respondents, and more than 70% of these respondents indicated during the interview that the stovetop or cooktop was 
essential for their household, and it would be difficult to reduce or change the usage of this device. 

Table 3-16. Interview respondents kitchen appliances 
Kitchen appliances Used by household Indicated use was essential / 

difficult to reduce 

Count Percent  Count 
Percent who used device 

and indicated use was 
essential 

Electric stovetop or cooktop 31 40% 22 71% 

Electric range or oven 33 43% 9 27% 

Microwave 72 94% 27 38% 

Toaster/toaster oven 62 81% 6 10% 

Electric beverage devices 45 58% 8 18% 

Pressure cooker or slow cooker 31 40% 3 10% 

Other (air fryers, niche devices) 36 47% 4 11% 
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The interview also asked respondents about their refrigerators and freezers and how they use them. Table 3-17 provides 
information on the respondents who reported one refrigerator or multiple refrigerator/freezer units, and how the respondent 
characterized their willingness or ability to reduce or change their usage. As shown below, 34 respondents reported 
secondary refrigerators or freezers. For those with additional refrigeration units, 14 indicated the secondary units were 
essential because of their family size, family needs, or other reasons.  

 

Table 3-17. Interview respondents secondary refrigerators or freezers 
 

Secondary refrigerators or 
freezers 

Used by household Indicated use was essential / difficult to 
reduce 

Count Percent Count 
Percent who used device 

and indicated use was 
essential 

Second refrigerator/freezer 34 44% 14 41% 

 

The following are examples of what respondents reported about kitchen appliance and refrigeration use, the importance of 
different appliances, and steps taken in the event of a crisis that would limit or prevent their use. 

 
• Kitchen appliances 

 
‒ “I’d do some of my prep work and things like that in the morning if I need to, on off hours for food prep. Using mixers, 

blenders, chopping items, things like that.” - SCE Customer, Low usage, FERA Eligible, CEC Coastal Climate Zone 
 

‒ “We’d try and cook everything like at once, and then put it all in the fridge and the freezer, and just reheat as 
needed. Instead of everybody just kind of cooking when they feel like it, I would control the times…We would utilize 
the stove top even more for things if we could…I also have a grill outside, I would utilize the grill too.” - PG&E 
Customer, High usage, FERA Eligible, CEC Inland Climate Zone 
 

‒ “I’d have to rely on canned foods and eat things cold…I would use [the cooking equipment] minimally” - PG&E 
Customer, Low usage, CARE Eligible, CEC Coastal Climate Zone 
 

‒ “Well, I would have to switch to gas [appliances] or like in the summer we could use our barbeque.” - PG&E 
Customer, Medium usage, CARE Eligible, CEC Coastal Climate Zone 
 

‒ “If I faced a crisis with affording the electric bill, I would stop using the toaster and microwave and just use the 
stovetop instead. That could substitute for most other things. I would need to get up early to cook things.” - SCE 
Customer, Medium usage, FERA Eligible, CEC Inland Climate Zone 
 

‒ “I have received notices of using more energy than average households like mine. I think maybe the electric kettle 
was the cause of higher use because I kept that on 24 hours a day. I have started unplugging it at night and testing 
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out leaving it on versus only turning it on when needed to see if that makes a difference.” - PG&E Customer, Low 
usage, CARE Eligible, CEC Coastal Climate Zone 

 
• Refrigerators and freezers 

 
‒ “I’d consider unplugging the second fridge. But we would probably have to go buy everything more often.” - SDG&E 

Customer, Medium usage, CARE Eligible, CEC Coastal Climate Zone 
 

‒ “I don’t think we would change the refrigerator use. Our fridge is new and very efficient. We also use it to store my 
wife’s medicine.” - SCE Customer, Medium usage, CARE Eligible, Medical Baseline, CEC Coastal Climate Zone 
 

‒ “I have a minifridge next to my office desk with mostly my food. If I needed to, I would unplug that and move my food 
into the main refrigerator.” - SCE Customer, High usage, Moderate Income, CEC Coastal Climate Zone 
 

‒ “If I have to, I’ve shut the second fridge down before… I don’t need it plugged in just to keep an extra milk or some 
meat in there.” - PG&E Customer, Medium usage, CARE Eligible, CEC Inland Climate Zone 
 

‒ “I use my standalone freezer mostly for meat when I can find it cheap enough. It would cost me a lot of money to not 
use it since I wouldn’t be able to store meat when it is cheaper to buy” - PG&E Customer, High usage, CARE 
Eligible, Medical Baseline, CEC Inland Climate Zone 

Essential Use & underutilization findings related to kitchen and refrigeration 
 
1. Most households use at least one or two electric kitchen appliances regularly and consider their usage essential. The 

most common essential items were the stovetop and microwave. 
2. When asked about changes households would make in the event of an affordability crisis, households mentioned 

changing cooking habits, reducing use of kitchen appliances perceived to use the most electricity, using appliances that 
operate on natural gas more, and relying on purchased or prepared meals that did not require cooking.  

3. For refrigeration, 34 households mentioned that they had secondary or multiple refrigerators or freezers. 14 of these 
households indicated that those devices were important and difficult to avoid usage of because their family size was too 
large for one refrigerator, or they viewed the benefits of reduced trips to the store as greater than the electricity savings 
from avoiding their usage. 

3.9 Interview findings for electronics and other appliances 
 

Common electronics and other appliance needs and equipment 

Table 3-18 below shows the number of respondents who indicated using different types of electronic devices in their home, 
and whether the use of those appliances was essential and/or difficult to reduce or modify. Almost all respondents 
mentioned regular use of television or entertainment devices, chargers and phones, and internet devices. Of these, chargers 
and phones were reported as essential by the largest percent of the respondents with those devices. TVs and Internet 
devices were reported as essential by a smaller portion of the respondents.  
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Table 3-18. Interview respondents electronics and other appliances 
Electronics and other appliances Used by household Indicated use was essential / difficult to 

reduce 

Count Percent Count 
Percent who used device 

and indicated use was 
essential 

TV and Entertainment Devices 75 97% 23 31% 

Computers and Laptops 61 79% 30 49% 

Internet devices 71 92% 16 23% 

Phones/chargers 73 95% 36 49% 

Other appliances 33 43% 4 12% 

 

 

The following are examples of what respondents reported about device use, the importance of different appliances, and 
steps taken in the event of a crisis that would limit or prevent their use. 

 

• Electronic devices 

 
‒ “Definitely the cell phone and the laptop are essential because I also do my own business… that would virtually shut 

down my business” - SCE Customer, Medium usage, CARE Eligible, CEC Coastal Climate Zone 
 

‒ “My first thought on things that use electric that are essential is the computer. I live on it. I need it for work” - PG&E 
Customer, Low usage, CARE Eligible, CEC Inland Climate Zone 
 

‒ “The computer would be a problem to go without, I use it for work. With the computers, I would go in to work, or I 
could take the laptop and go into a coffee shop. But I believe in order to do that, I would have to bring my desktop 
into work and log in there. I wouldn’t have to stay at work, if I know it was going to be a number of days, I would do 
that.” - SCE Customer, High usage, Moderate Income, CEC Coastal Climate Zone 
 

‒ “The pandemic really hit my business hard. Nowadays, it is all about technology, so I use my laptop for checking in 
on work. I wouldn’t be able to work without it.” - SDG&E Customer, High usage, CARE Eligible, Medical Baseline, 
CEC Inland Climate Zone 
 

‒ “With our iPad, we are also ordering medical supplies for my husband’s medical conditions, so it’s not just used for 
entertainment.” - SCE Customer, High usage, Moderate Income, CEC Coastal Climate Zone 
 

‒ “If we had an issue, we would probably downsize the screen options, cutting down from two computer screens to 
one, and then actually unplugging the laptop and running off battery during those heavy peak times.” - SDG&E 
Customer, Medium usage, FERA Eligible, CEC Coastal Climate Zone 

‒  
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• Well pump 

 
‒ “We have a well pump and we need that all the time. We can’t use this less.” - PG&E Customer, Medium usage, 

CARE Eligible, CEC Coastal Climate Zone  
 

‒ “We have a well pump out in our pasture that runs on electricity. It’s out in our pasture and we don’t have a 
generator for it. Without the well, we would be in trouble.” - PG&E Customer, High usage, CARE Eligible, CEC 
Inland Climate Zone 

 
• Other items 

 
‒ “I have an electric car as well. I charge it in the garage whenever I need it and I would not be able to do that less if 

my bill became very unaffordable.” - SDG&E Customer, High usage, CARE Eligible, CEC Coastal Climate Zone 
 

‒ “We have a hot tub, but we have stopped using it due to the cost. It was hard to program it to run around the time-of-
use thing they have, and it was running a fair amount each month. I miss not being able to use that.” - PG&E 
Customer, High usage, CARE Eligible, CEC Mountain Climate Zone 
 

‒ “Because we’re in time of use, we would structure any heavy electrical usage around the lowest part of the day. So, 
any dishwashing, clothing washing, would happen in those early morning hours.” - SDG&E Customer, Medium 
usage, FERA Eligible, CEC Coastal Climate Zone 
 

‒ “I would have advised my children not to turn on the lights, quit using the TV if you’re not going to sit in there. 
Disconnect everything off of the plugs if you’re not using it.” - PG&E Customer, High usage, CARE Eligible, CEC 
Coastal Climate Zone 
 

‒ “I’ve actually tried to use laundry in the morning, so we’re not in those peak hours. We only run it once or twice a 
week, so we could survive a few days without it.” SDG&E Customer, Medium usage, Moderate Income, CEC 
Coastal Climate Zone 
 

‒ “My husband uses an electric bike and scooter as a means to go to work.” - PG&E Customer, Low usage, CARE 
Eligible, CEC Coastal Climate Zone 

 

Essential use & underutilization findings related to electronics and other appliances 

1. Electronic devices were reported as most necessary for work-at-home and children’s schoolwork. In addition, 
households with older residents or residents with medical needs also indicated high importance for maintaining use of 
electronic devices due to being regularly at home.  

2. One of the more frequent areas respondents reported they would make changes to if they faced an affordability crisis 
was their use of electronic devices. Respondents reported reducing use of entertainment systems, unplugging devices, 
avoiding peak time periods, and charging devices at other locations. 
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3. Laundry washers, dryers, and dishwashers were other frequent appliances that respondents indicated they needed on a 
regular basis for their household. However, many indicated experiences avoiding or limiting use of these appliances due 
to affordability concerns. 

4. The interviews also identified other devices that are less common, but very important for basic household needs. These 
included well pumps (2 respondents) and vehicle chargers (2 respondents). These respondents reported that usage of 
these devices is based on need and cannot be changed without significant disruption to their lives. 
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4 SURVEY FINDINGS SUMMARY 

4.1 Survey introduction 
The research team was tasked with conducting an EUS Survey to collect quantitative information on electricity usage and 
medical device use for a sample of households with expected medical needs. The intent of the survey research was to gain 
a more detailed understanding of this topic as it relates to the essential uses of electricity that could be leveraged in the 
design of the web tool. 

The EUS Survey was designed to ask two groups of residents of households who had completed the 2019 Residential 
Appliance Saturation Study (2019 RASS) survey a small number of supplemental questions about electricity usage related 
to medical needs. One group of respondents reside in households on a Medical Baseline rate for electricity. The second 
group are customers who are not on the Medical Baseline rate but who reported on the 2019 RASS survey that one or more 
members of their household uses medical equipment in their home and/or that a household member has a medical 
disability.  

The EUS Survey was designed by DNV and APPRISE to document the use of medical devices that require electricity, the 
extent to which additional heating or cooling is needed to maintain health and well-being of members with medical conditions 
or needs, and the scope of refrigeration use to store medicine. APPRISE conducted the survey in the summer of 2022 using 
a mixed-mode approach. A total of 1,139 households completed the survey from sample of 2,000 households invited to 
participate, with an estimated response rate of 59%. 

This summary furnishes information describing the research methodology and highlighting the key findings from the EUS 
Survey. This section includes the following sections: 

• Introduction 
• Survey methodology 
• Characteristics of survey respondents 
• Heating usage for medical needs 
• Cooling usage for medical needs 
• Medical devices & equipment 
• Refrigeration of medicine 
• Summary of medical need for electricity usage 
• Summary of key findings 
 

Additional detailed information is included in the Appendices: 

APPENDIX D– Survey advance letter 

APPENDIX E– Survey email example 

APPENDIX F– Survey instrument 

APPENDIX G– Survey sample information 

APPENDIX H – Survey dispositions 
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4.2 Survey methodology 
This section provides an overview of the methodology, design, and implementation approaches used for EUS Survey. 

4.2.1 Survey population and sample 
Out of the 34,520 2019 RASS respondents that were residing within the three territories of the electric utilities (SCE, PG&E, 
or SDG&E individually-metered electric customers), 6,908 were identified as potentially eligible for the survey. That is, they 
reside in a household that indicated using medical equipment or indicated one or more members of their household was 
permanently disabled when completing the 2019 RASS survey, or utility records indicate that the household currently is on a 
Medical Baseline rate, has a disability indicator, or uses life support equipment. Of the 6,908 qualifying households, 3,833 
(55%) were eligible based on one of the three medical flags from utility data, while 3,075 (45%) were eligible based on one 
of the two disability flags that are based on responses from the 2019 RASS survey.  

Of the initially eligible 6,908 households, 5,632 were identified as eligible to be contacted to participate in the EUS survey. 
Households were omitted from eligibility for several, typically overlapping reasons. These included being an inactive account 
(770 households), missing contact information (874 households), missing phone number (888 households), updated contact 
information showed that the account holder had moved (834 households), updated contact information showed that the 
account holder was not the RASS respondent (97 households), or the household was listed as do not contact (173 
households). Do not contact status was determined both with flags from the utilities and from the EUS Task 2 interviews 
previously conducted.  

The eligible households were explicitly stratified by a cross section of variables of interest: 

• Participation in a low-income utility rate program (California Alternative Rates for Energy (CARE)14 and/or Federal 
Electric Rates Assistance Program (FERA)15) vs Not CARE/FERA) for electric service 

• Occupancy type (mix of children/seniors present in the household) 
• Collapsed CEC climate zone (mild, inland, desert) 
• Participation in Medical Baseline program for electric service 

Using these groupings resulted in 40 strata. Strata were sampled at roughly proportional quantities to their percent of the 
eligible 2019 RASS survey population (around 17%), with known Medical Baseline16 customers oversampled so that this 
proportion represents about 50% of the total sample (versus 34% in the qualifying population). This was done to ensure at 
least half of the sample would be using medical equipment that may have some impact on their energy consumption.  

The survey was also designed to explore whether there is incremental heating and cooling load associated with the 
presence of individuals with medical needs in households that may not be on Medical Baseline rates but had indicated they 
use medical equipment. The sample approach ensured that about half of the sample included non-Medical Baseline 
households, with these households likely to include medical usage needs (1,341 of the 2019 RASS respondents not on 
Medical Baseline indicated using electrical medical equipment within the household during the RASS survey). 

In addition to Medical Baseline, households in the CEC desert climate zone were also oversampled. These households 
make up a relatively small proportion of the eligible population but may rely more on electricity for cooling. The number of 
targeted completes for desert was 71 households, versus 52 if they had been sampled proportional to the eligible 2019 
RASS survey population.  

 
14 CARE is a program whereby enrolled low-income customers receive a 30-35 percent discount on their electric bill and a 20 percent discount on their natural gas bill. 
15 Families whose household income slightly exceeds the CARE allowances qualify to receive FERA discounts, which applies a 18% discount on their electricity bill. 
16 The Medical Baseline Program Medical provides customers with qualifying medical conditions an additional allotment of electricity and/or gas every month at the lowest 

price available on their energy bills. 
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While capturing a range of electric consumption levels is of interest, it was not included as an explicit stratifying variable. 
Instead, consumption level was used as an implicit stratification using a systematic random sample within each explicit 
stratum. Electric provider was also used as an implicit stratification field.  

A sample of 2,000 eligible households was selected to be invited to participate in the survey. Based on the sample design, 
the margin of sampling error for the full sample of respondents is plus or minus 3 percentage points. 

 

4.2.2 Survey design 
The EUS Survey was designed as a mixed-mode survey that could be self-administered by respondents via a survey 
webpage or interviewer-administered by telephone. The survey instrument was created to use language that could be 
effective if read by respondents themselves or heard aurally over the telephone. The survey instrument included 9 key 
questions and included skip logic to provide additional follow-up questions when relevant. The instrument included questions 
on the following topics:  

• Screeners to Confirm Residency – Does the individual still reside at the address? Did they live there at the time the 
2019 RASS was completed?  

• Heating Need for Medical Purposes – Does the home need to be kept extra warm during the winter or on cold days 
for medical purposes? If so, what is the scope of this need (area, temperature settings, equipment)? How often can 
households successfully keep their home as warm as needed?  

• Cooling Need for Medical Purposes – Does the home need to be kept extra cool during the summer or on hot days 
for medical purposes? If so, what is the scope of this need (area, temperature settings, equipment)? How often can 
households successfully keep their home as cool as needed?  

• Medical Devices Used and Frequency of Use – Do individuals in the household use any medical devices or 
equipment? If so, what types of equipment are used, and how frequently? 

• Use of Refrigeration to Store Medicine – Does anyone in the home need to keep medicine at a controlled, 
refrigerated temperature? If so, is the main refrigerator used or is a secondary refrigerator used? 

• Changes since 2019 RASS – Has the total use of electricity for medical reasons changed since 2019?  
• Household Demographic Characteristics – How many total members are in the household by age group (children, 

non-senior adults, seniors)? What is the approximate household income level? 

4.2.3  Survey implementation 
APPRISE staff pretested the survey by telephone with a small number of clients in early June of 2022. No substantive 
changes were made to the instrument based on pretest results.  

To conduct the survey, APPRISE used a push-to-web approach designed to maximize response rates and sample 
representativeness within the budgeted scope for the research activity. The push-to-web approach included four steps: 

Advance letter mailing – Each household selected for the survey was mailed a letter inviting them to participate by 
completing the survey online or by calling APPRISE’s toll-free telephone number. The survey letter was mailed on utility 
letterhead and in utility envelopes, and the envelope included a $5 bill. The letter was signed by a utility representative and 
included contact information to verify study legitimacy. Each letter included both a general survey link and QR code (an 
array of black and white squares readable by the camera on a smartphone linking to the survey) with a unique access code 
for each household. APPRISE mailed letters in mid- to late-June.  

Email reminders – Approximately 79% of sampled customers had an email address included in the utility data. In early 
July, APPRISE sent initial reminder emails to households with available email addresses that had not yet competed the 
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survey. The emails included the same content included in the advance mailing and included the utility logos. In late July, 
APPRISE sent final reminder emails to households in targeted strata that had yet responded. The final email emphasized 
the survey would be closing soon and encouraged participation. 

 

Phone outreach and assistance – APPRISE responded to in-bound calls regarding the survey. In July and early August, 
APPRISE interviewers conducted outbound telephone calling and interviewing. APPRISE interviewers were assigned 
groups of cases and called households between 9 AM and 9 PM Pacific Time, making multiple attempts at varying times of 
day and on different days. APPRISE called each respondent up to seven times to attempt to reach them, leaving voicemail 
messages on every other attempt. In total, five trained APPRISE staff conducted survey interviewing for the survey.  

The survey was conducted using Qualtrics, a web-based survey platform. Respondents that participated by web accessed 
the survey using a general survey website URL and entering their unique Access Code. APPRISE interviewers used the 
same approach to conduct interviews with respondents over the phone. 

Survey interviews were conducted in English and Spanish and were completed between June 9 and August 19, 2022. 
Interviews were completed with a total of 1,139 households, representing 57% completion rate. The estimated response rate 
after accounting for ineligible households is 59 percent. Among those who completed the survey, 45 percent completed 
online via a computer or laptop, 29 percent completed online via a smartphone or small device, and 26 percent completed 
by telephone. The average interview length was approximately 6 minutes. 

 

4.3 Survey analysis 
APPRISE staff reviewed the survey data and conducted coding for “other” responses and verbatim responses to identify 
common responses. Following coding, the data were processed for final analysis. APPRISE analyzed results by mode and 
confirmed that differences were generally small and related to respondent characteristics. 

The objective of the sampling approach was to identify respondents that were likely to have medically-related needs for 
electricity based on their responses to the 2019 RASS survey and are therefore not a representative sample of California 
utility households. The estimates presented are weighted to provide results that are representative of the target population of 
PG&E, SCE, and SDG&E customers who completed the 2019 RASS and were likely to have medical needs based on 
information provided by the utilities and self-reported on RASS. Survey weights were developed based the probability of 
selection for each survey respondent and the relative response for each targeted survey stratum. 

The survey statistics presented in this report include estimates calculated for the sample and subgroups of respondents that 
answered specific survey questions or who had specific characteristics. As a result, the number of survey respondents used 
to calculate the estimates varies. When comparing differences in survey estimates across subgroup, caution should be used 
in determining if differences are significant and meaningful due to the margin of error around each estimate. In general, 
results that differ by ten percentage points or more are statistically significantly different.  

4.3.1 Characteristics of survey respondents 
It is important for responding households to the survey to be similar in composition to the full group of households sampled 
and invited to participate in the survey. Table 4-1 compares the composition of households that completed the survey to the 
full sample on several key characteristics. Overall, the results show that the final respondents closely match the full sample 
with minor variations (five or less percentage point differences).  
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Table 4-1. Comparison of survey respondents to full sample17 
 

Characteristic Survey respondents Full sample 

CEC climate region 

52% Inland 

42% Mild 

6% Desert 

52% Inland 

41% Mild 

7% Desert 

Utility customer 

51% PG&E 

35% SCE 

14% SDG&E 

49% PG&E 

37% SCE 

14% SDG&E 

Medical Baseline enrollment 
53% Enrolled 

47% Not 

49% Enrolled 

51% Not 

Eligible for or currently enrolled in CARE/FERA 
39% CARE/FERA 

61% Not 

44% CARE/FERA 

66% Not 

Household type (based on RASS) 

26% Non-Senior/Child 

74% with Senior or 
Child 

25% Non-Senior Child 

75% with Senior or 
Child 

Annual electricity consumption (2019) 

31% Low 

50% Moderate 

19% High 

34% Low 

49% Moderate 

17% High 

 
The following tables present additional information on the characteristics of households that completed the EUS survey.18 
Overall, the survey respondents varied in household composition, with 21 percent having no seniors or children in the 
household, 23 percent with seniors and non-senior adults, 13 percent with children, and 43 percent with seniors only. About 
half of respondents are Low- and Moderate-Income (LMI) and half are non-LMI. Reflective of the broader population, the 
most common housing type is single family detached homes (73%) and the most common primary heating fuel is natural gas 
(67%), with a smaller portion using electricity for heating (18%).  

 

 
17 The Table 4-1percentages are based on the sample characteristics derived from the 2019 RASS and utility data. The survey respondent results are unweighted for direct 

comparison to the full sample. Electricity consumption is defined as low if 5,000 kWh or less, moderate if 5,001 to 10,000 kWh, and high if about 10,000 kWh. 
18 Table 4-2to Table 4-5present unweighted results. Table 4-2and Table 4-3are based on information respondents reported in the EUS Survey on household members and 

household income. Information from the 2019 RASS and utility data was used for about 18 percent of respondents who did not report income or household member 
information. Table 4-4and Table 4-5are based on information from the 2019 RASS and utility data. 
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Table 4-2. Household type of survey respondents 

Household type Count Percent 

Household includes child 144 13% 

Non-senior & senior adults 266 23% 

Non-senior adults only 239 21% 

Seniors only 490 43% 

Total 1,139 100% 

 
Table 4-3. Income group of survey respondents 

Income group Count Percent 

CARE / FERA eligible 356 31% 

Moderate Income 193 17% 

Non-LMI 590 52% 

Total 1,139 100% 

 
Table 4-4. Housing type of survey respondents 

Housing type Count Percent 

Single family detached 829 73% 

Other (attached single 
family, multifamily, mobile 
home, etc.) 

310 27% 

Total 1,139 100% 

 

Table 4-5. Primary heating fuel type of survey respondents 

Heating fuel type Count Percent 

Electric 203 18% 

Natural gas 768 67% 

Delivered / other 168 15% 

Total 1,139 100% 
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4.4 Survey findings for heating usage for medical needs 
The EUS Survey asked respondents if anyone in the household had a medical need where it was important to keep areas in 
the home extra warm in the winter or on cold days to maintain that person’s health and well-being. While many households 
do not use electricity as their primary heating source or may have limited cold days, electricity is used to support non-primary 
heating equipment and to provide supplemental space heating. As shown in Table 4-6, 40% of respondents reported that 
extra warmth in their home was important due to a medical condition. Comparing households enrolled in Medical Baseline 
and those not enrolled in Medical Baseline, half of the respondents of Medical Baseline households reported needing extra 
warmth to maintain health and well-being, while only about one third of the respondents from non-Medical Baseline 
households indicated a need for additional warmth. 

Table 4-6. Need for extra warmth due to medical condition by survey respondents 

Need for extra warmth All households Enrolled in 
Medical 
Baseline 

Not enrolled in 
Medical 
Baseline 

Needs extra warmth 40% 50% 34% 

Does not need extra warmth 60% 50% 66% 

 
Table 4-7 to Table 4-8 show the same information for key subgroups. The tables show that the portion of respondents that 
indicated needing extra warmth varied notably based on some key characteristics but was similar across different groups for 
other characteristics: 

Region – The results by region were similar, indicating the medical need for extra warmth is not associated only with certain 
climate areas. 

Income group – There were large differences by income group. A total of 52% of CARE/FERA eligible households indicated 
a need for extra warmth for medical reasons compared to 40% of moderate-income households and 29% of non-LMI 
households. 

Household type – Respondents residing in households with a mix of senior and non-senior adults and in households with 
children were the most likely to report needing extra warmth (55% and 48%, respectively). A smaller portion of respondents 
residing in households without children or seniors and respondents from households with only seniors indicated needing 
additional warmth (32% each). 

Table 4-7. Need for extra warmth due to medical condition by survey respondents – by region 

Need for extra warmth Mild Inland Desert 

Needs extra warmth 38% 41% 37% 

Does not need extra warmth 62% 59% 63% 



 
 

DNV  –  www.dnv.com  Page 36 
 

 

Table 4-8. Need for Extra Warmth Due to Medical Condition by survey respondents – By Income Group 

Need for extra warmth CARE/FERA Moderate 
Income 

Not LMI 

Needs extra warmth 52% 40% 29% 

Does not need extra warmth 48% 60% 71% 

 

Table 4-9. Need for extra warmth due to medical condition by survey respondents – by household type 

Need for extra warmth No seniors or 
children in 

home 

Children in 
home 

Seniors and 
non-senior 
adults in 

home 

Only seniors 
in home 

Needs extra warmth 32% 48% 55% 32% 

Does not need extra warmth 68% 52% 45% 68% 

 

Respondents who indicated a need for additional warmth were asked a series of questions to understand the extent of this 
need, their ability to meet this need, and the impact that the need has on their use of heating during the winter or on cold 
days. 

First, respondents were asked if the entire home or most of the home required extra warmth, or if only specific areas or 
rooms needed to be kept extra warm. Table 4-10 displays the results, showing that 60% of respondents reported needing 
extra warmth in most or all of their home and 40% reported needing this in limited areas of their home. Results were similar 
for household enrolled and not enrolled in Medical Baseline.  

 

Table 4-10. Area of home requiring extra warmth by survey respondents 

Home area All households Enrolled in 
Medical 
Baseline 

Not enrolled in 
Medical 
Baseline 

Entire home / most of home 60% 61% 59% 

Specific rooms / limited areas 40% 39% 41% 

 
Table 4-11 and Table 4-12 below show the results by subgroup:  
• Region – Almost 70% of respondents in households requiring extra warmth in the desert region reported needing this 

for most or all of their home, while closer to half of respondents in the mild region reported this need for most of the 
home as compared to more limited areas of the home.  
 

• Income group –  About two-thirds (65%) of respondents from households on CARE/FERA rate plans required extra 
warmth throughout their entire home, which was about ten percentage points higher than for respondents from 
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moderate-income and non-LMI households. This may be related to lower-income households generally residing in 
smaller homes and having reduced ability to control or limit heating in specific spaces. 
 

• Household type – – Respondents from the desert areas, generally associated with greater heating loads in winter, 
were more likely to report requiring extra warmth compared to those residing in milder climate zones. 

Table 4-11. Area of home requiring extra warmth by survey respondents – by region 

Home area Mild Inland Desert 

Entire home / most of home 54% 62% 71% 

Specific rooms / limited areas 46% 38% 29% 

 

Table 4-12 - Area of home requiring extra warmth by survey respondents – by income group 

Home Area CARE/FERA Moderate 
Income 

Not LMI 

Entire home / most of home 65% 55% 54% 

Specific rooms / limited areas 35% 45% 46% 

 

Table 4-13. Area of home requiring extra warmth by survey respondents – by household type 

Home area No seniors or 
children in 

home 

Children in 
home 

Seniors and 
non-senior 
adults in 

home 

Only seniors 
in home 

Entire home / most of home 56% 58% 61% 61% 

Specific rooms / limited areas 44% 42% 39% 39% 

 

Respondents were asked about the types of equipment or devices used to provide additional warmth. Table 4-14 shows that 
the majority of respondents report the use of their main heating system (78%) while a relatively smaller portion report using 
portable space heaters (44%), heated clothing/blankets (37%), fireplaces or wood stoves (21%), or ceiling fans to push 
warm air down (23%).19 These results did not vary appreciably by region, income group, or household type (see Table 4-15 
to Table 4-17 

 

 
19 Respondents could select more than one equipment type. Therefore, percentages do not add to 100 percent. 
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Table 4-14. Heating equipment used to provide extra warmth by survey respondents 

Heating equipment used All households Enrolled in 
Medical 
Baseline 

Not enrolled in 
Medical 
Baseline 

Main heating system 78% 80% 76% 

Portable space heater(s) 44% 41% 46% 

Heated clothing/blankets 37% 38% 37% 

Fireplace or wood stove 21% 21% 22% 

Ceiling fans to push warm 
air down 

23% 27% 20% 

 

Table 4-15. Heating equipment used to provide extra warmth – by region 
 

Heating equipment used Mild Inland Desert 

Main heating system 72% 83% 69% 

Portable space heater(s) 51% 38% 43% 

Heated clothing/blankets 36% 38% 48% 

Fireplace or wood stove 22% 18% 48% 

Ceiling Fans to push warm 
air down 

18% 25% 42% 

 
 

Table 4-16. Heating equipment used to provide extra warmth – by income group 

Heating equipment used CARE/FERA Moderate 
Income 

Not LMI 

Main heating system 72% 80% 86% 

Portable space heater(s) 45% 50% 38% 

Heated clothing/blankets 41% 36% 33% 

Fireplace or wood stove 15% 21% 31% 

Ceiling fans to push warm 
air down 

17% 25% 31% 
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Table 4-17. Heating equipment used to provide extra warmth – by household type 

Heating equipment used No seniors or 
children in 

home 

Children in 
home 

Seniors and 
non-senior 
adults in 

home 

Only seniors 
in home 

Main heating system 73% 71% 79% 83% 

Portable space heater(s) 46% 57% 44% 35% 

Heated clothing/blankets 35% 40% 42% 33% 

Fireplace or wood stove 14% 23% 28% 18% 

Ceiling Fans to push warm air 
down 

19% 22% 25% 24% 

 
Respondents were asked about the average daytime thermostat setting in the winter. Table 4-18 shows the results split by 
respondents with and without additional heating needs for medical reasons and the difference between the groups reporting 
each thermostat temperature range. Positive values in the “difference” column indicate the proportion of respondents that 
report needing additional warmth that reported that daytime thermostat set point range as compared to the respondents in 
households reporting that they don’t require extra warmth. Overall, the largest portion of the respondents needing extra 
warmth reported thermostat set-point ranges between 71 and 80 degrees Fahrenheit.  

Table 4-18. Average daytime thermostat setting in winter - comparison of households who need and do not need 
additional warmth for medical reasons20 

Daytime thermostat set point Needs additional 
warmth 

Does not need 
additional 
Warmth 

Difference 

Below 50° F 1% 1% 0% 

50 – 54° F 0% 1% -1% 

55 – 60° F 2% 4% -2% 

61 – 65° F 9% 11% -2% 

66 – 70° F 36% 41% -4% 

71 – 75° F 35% 29% +5% 

76 – 80° F 16% 13% +4% 

Above 80° F 1% 1% 0% 

 
 

20 Table 4.4 excludes 14% of households who reported they have a simple on/off switch without a thermostat temperature setting. 
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The figure below presents the same information in a chart. A larger portion of respondents from households without a need 
for additional warmth (green bars) set their thermostat at lower daytime temperatures at or below 70 degrees, while more 
respondents from households with a need for extra warmth (blue bars) set their thermostats above 70 degrees. 

 

Figure 4-1. Average daytime thermostat setting in winter: comparison of respondents with and without medical 
needs for additional warmth  

 
Respondents in households with extra heating needs were asked to estimate how much warmer their home was kept 
compared to if there was not a medical need requiring extra warmth. As displayed in Table 4-19, about two-thirds of 
respondents indicated their homes were kept at higher temperatures in the winter than they would be without a medical 
need, while one-third indicated the home was no warmer than it would be without medical needs (perhaps due to 
preferential reasons or difficulty conceptualizing the hypothetical scenario). The range or temperature differences reported 
was notable – with 31% reporting they kept their daytime setting five or more degrees higher due to medical concerns.  
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Table 4-19. Amount higher that temperature is set for medical reasons 

Amount warmer due to 
medical need 

All households Enrolled in 
Medical 
Baseline 

Not enrolled in 
Medical 
Baseline 

No warmer (would keep the 
same without medical 
needs) 

35% 36% 35% 

1 - 2° warmer 14% 13% 16% 

3 - 4° warmer 19% 22% 17% 

5 - 6° warmer 21% 19% 23% 

7° or more warmer 10% 10% 10% 

 

While households may need extra warmth for individuals with medical needs, that does not mean that all households are 
able to maintain the needed warmth levels due to affordability challenges or other reasons. The survey asked respondents 
how frequently they can keep their home or areas in their home as warm as needed on cold days or seasons for health and 
well-being. Table 4-20 shows the results. Overall, 41% reported they are always able to keep their home as warm as 
needed, while about 59% reported lower frequencies that may indicate underutilization of heating. Respondents from 
Medical Baseline households were more likely to report they could always maintain the needed warmth (50%) compared to 
respondents from non-Medical Baseline households (34%). This result may be related to Medical Baseline households 
having more substantial medical needs, having greater ability to afford heating costs due to the Medical Baseline electricity 
discount, or a combination of these factors.  

Table 4-20. Ability to keep home as warm as needed 

Ability to keep home as warm as 
needed 

All households Enrolled in 
Medical 
Baseline 

Not enrolled in 
Medical 
Baseline 

Never 1% 1% 2% 

Rarely (a few days during the 
season) 

5% 5% 5% 

Sometimes (a few times a month) 20% 16% 23% 

Often (a few days a week) 33% 29% 36% 

Always (every day) 41% 49% 34% 
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Table 4-21. Ability to keep home as warm as needed – by region 

Ability to keep home as warm as 
needed 

Mild Inland Desert 

Never 1% 2% 1% 

Rarely (a few days during the 
season) 

7% 4% 1% 

Sometimes (a few times a month) 14% 24% 23% 

Often (a few days a week) 38% 30% 30% 

Always (every day) 41% 40% 44% 

 

Table 4-22. Ability to keep home as warm as needed – by income group 

Ability to keep home as warm 
as needed 

CARE/FERA Moderate 
Income 

Not LMI 

Never 1% 1% 2% 

Rarely (a few days during the 
season) 

6% 5% 4% 

Sometimes (a few times a 
month) 

24% 18% 14% 

Often (a few days a week) 33% 26% 36% 

Always (every day) 36% 49% 43% 

 

Table 4-23. Ability to keep home as warm as needed – by household type 

Ability to keep home as warm as 
needed 

No seniors or 
children in 

home 

Children in 
home 

Seniors and 
non-senior 
adults in 

home 

Only seniors 
in home 

Never 0% 4% 1% 1% 

Rarely (a few days during the season) 5% 7% 4% 4% 

Sometimes (a few times a month) 31% 14% 20% 17% 

Often (a few days a week) 29% 40% 39% 26% 

Always (every day) 35% 35% 36% 52% 
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4.5 Survey findings for cooling usage for medical needs 
To understand essential need for cooling, the EUS Survey asked respondents if anyone in the household had a medical 
need where it was important to keep areas in the home extra cool in the summer or on hot days to maintain that person’s 
health and well-being. As shown in Table 4-24, 35% of respondents reported that extra cooling in their home was important 
due to a medical condition. Comparing respondents from households enrolled in Medical Baseline and those from 
households not enrolled in Medical Baseline, 44% of Medical Baseline households need extra cooling to maintain health and 
well-being, while only 30% of the respondents in non-Medical Baseline households indicated a need for additional cooling. 

 

Table 4-24. Need for extra cooling due to medical condition  

Need for extra cooling All households Enrolled in 
Medical 
Baseline 

Not enrolled in 
Medical 
Baseline 

Needs extra cooling 35% 44% 30% 

Does not need extra cooling 65% 56% 70% 

 
Table 4-25 to Table 4-27 show the same information for key subgroups.  
• Region – The need for additional cooling for medical reasons was about 40% in both the inland and desert regions, 

compared to only 28% in the mild region. 
 

• Income group – As with heating need, there were large differences by income group. Almost half (46%) of respondents 
from households with income levels eligible for CARE/FERA indicated a need for extra cooling for medical reasons 
compared to 37% of respondents from moderate-income households and 26% of respondents from non-LMI 
households. 
 

• Household type – Households with a mix of senior and non-senior adults and households with children had the largest 
portion of households needing extra cooling (46% and 40%, respectively). A total of 36% of respondents from 
households without children or seniors reported this need, and only 27% of respondents from senior households 
indicated needing extra cooling for medical reasons. 

Table 4-25. Need for extra cooling due to medical condition – by region 

Need for extra cooling Mild Inland Desert 

Needs extra cooling 28% 40% 41% 

Does not need extra cooling 72% 60% 59% 
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Table 4-26. Need for extra cooling due to medical condition – by income group 

Need for extra cooling CARE/FERA Moderate 
Income 

Not LMI 

Needs extra cooling 46% 37% 26% 

Does not need extra cooling 54% 63% 74% 

 

Table 4-27. Need for extra cooling due to medical condition – by household type 

Need for extra cooling No seniors or 
children in 

home 

Children in 
home 

Seniors and 
non-senior 
adults in 

home 

Only seniors 
in home 

Needs extra cooling 36% 40% 46% 27% 

Does not need extra cooling 64% 60% 54% 73% 

 

Respondents who indicated a need for additional cooling were asked questions to understand the extent of this need, the 
impact that the need has on their use of cooling during the summer or on hot days, and their ability to meet this need. First, 
respondents were asked if the entire home or most of the home required extra cooling, or if only specific areas or rooms 
needed this. Table 4-28 displays the results, showing that 62% of respondents reporting that their households need extra 
cooling in most or all of their home and 38% report this need in limited areas of their home. Two-thirds 66% of respondents 
from non-Medical Baseline households reported needing to cool their whole home compared to 58% of respondents from 
Medical Baseline households.  

Table 4-28. Area of home requiring extra cooling 

Home area All Households Enrolled in 
Medical 
Baseline 

Not enrolled in 
Medical 
Baseline 

Entire home 62% 58% 66% 

Specific Rooms/limited 
areas 

38% 42% 34% 

 
Table 4-29 to Table 4-31 below show the results by subgroup:  
• Region – There were limited differences by region. A majority of households in all three regions needed extra cooling 

for the entire home. 
 

• Income group – About two-thirds of respondents from CARE/FERA households (68%) and moderate-income 
households (66%) required extra cooling throughout their entire home, which was about 15 percentage points higher 
than for respondents from non-LMI households. This may be related to housing characteristics and cooling system or 
device type. 
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• Household type – Results were similar for households with different compositions, with the exception being that more 
respondents from senior only households reported using extra cooling in limited areas only. 

 

Table 4-29. Area of home requiring extra cooling – by region 

Home area Mild Inland Desert 

Entire home 54% 67% 63% 

Specific rooms/limited areas 46% 34% 37% 

 

Table 4-30. Area of home requiring extra cooling – by income group 

Home area CARE/FERA Moderate 
Income 

Not LMI 

Entire home 68% 66% 51% 

Specific rooms/limited areas 32% 34% 49% 

 

Table 4-31. Area of home requiring extra cooling – by household type 

Home area No seniors or 
children in 

home 

Children in 
home 

Seniors and 
non-senior 
adults in 

home 

Only seniors 
in home 

Entire home 66% 65% 62% 58% 

Specific rooms/limited areas 34% 35% 38% 42% 

 

Table 4-32 shows that 60% of households use central cooling, about 60% use standing fans, about 50% use ceiling fans, 
27% use room or window units, and 15 % reported using other equipment.21  

 

Table 4-32. Cooling equipment used to provide extra cooling  

Cooling equipment used All households Enrolled in 
Medical 
Baseline 

Not enrolled in 
Medical 
Baseline 

Central cooling system 60% 63% 58% 

Room or window AC 27% 28% 26% 

Ceiling fans to pull warm air 
up 

49% 52% 46% 

 
21 Respondents could select more than one equipment type. Therefore, percentages do not add to 100 percent. Other equipment includes swamp or evaporative coolers, 

portable ACs, and cooling techniques that may not use electricity. 
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Cooling equipment used All households Enrolled in 
Medical 
Baseline 

Not enrolled in 
Medical 
Baseline 

Fans 61% 58% 63% 

Other (write-in) 15% 11% 18% 

 

Table 4-33. Cooling equipment used to provide extra cooling – by region 

Cooling equipment used Mild Inland Desert 

Central cooling system 32% 74% 74% 

Room or window AC 34% 23% 31% 

Ceiling fans to pull warm air 
up 

44% 51% 49% 

Fans 70% 54% 70% 

Other (write-in) 18% 12% 27% 

 

Table 4-34. Cooling equipment used to provide extra cooling – by income group 

Cooling equipment used CARE/FERA Moderate 
Income 

Not LMI 

Central cooling system 50% 58% 75% 

Room or Window AC 27% 34% 24% 

Ceiling fans to pull warm air 
up 

49% 46% 51% 

Fans 64% 58% 57% 

Other (write-in) 18% 9% 13% 
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Table 4-35. Cooling equipment used to provide extra cooling – by household type 

Cooling equipment used No seniors or 
children in 

home 

Children in 
home 

Seniors and 
non-senior 
adults in 

home 

Only seniors 
in home 

Central cooling system 57% 59% 60% 63% 

Room or Window AC 30% 28% 26% 26% 

Ceiling fans to pull warm air 
up 

41% 62% 51% 45% 

Fans 71% 63% 64% 47% 

Other (write-in) 14% 16% 18% 12% 

 

The survey asked respondents with and without extra cooling needs to report average daytime thermostat setting in the 
summer. Table 4-36 shows the results and the difference by each thermostat temperature range, with positive values 
indicating a higher portion of respondents needing cooling reported that range compared to the household not requiring 
extra cooling. Overall, a larger portion of the households needing extra cooling reported thermostat set-point ranges below 
74 degrees Fahrenheit with 70 to 73 degrees being the most frequently reported range.  

 

Table 4-36. Average daytime thermostat setting in summer - comparison of households who need and do not need 
additional cooling for medical reasons 

Daytime thermostat set point Needs additional 
cooling 

Does not need 
additional 
Cooling 

Difference 

Below 65° F 4% 7% -3% 

65 - 67° F 6% 3% +3% 

68 - 69° F 12% 6% +6% 

70 - 73° F 28% 15% +13% 

74 - 76° F 25% 27% -3% 

77 - 80° F 24% 37% -13% 

81 - 85° F 2% 5% -3% 

Over 85 0% 1% -1% 
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The next figure presents the same information in a chart. A larger portion of households without a need for additional cooling 
(green bars) set their thermostat at higher daytime temperatures at or above 74 degrees, while more households with a 
need for extra warmth (blue bars) set their thermostats below 74 degrees. 

Figure 4-2. Average daytime thermostat setting in summer: comparison of respondents with and without medical 
needs for additional cooling  

 
Table 4-37 shows how respondents living in households with extra cooling needs estimated how much cooler their home 
was kept as compared to households where respondents did not indicate a medical need requiring extra cooling. About two-
thirds (64%) of the respondents indicated that their homes were kept at lower temperatures in the summer than they would 
be without a medical need. Of those respondents, about one in four (26%) reported that they kept their daytime setting five 
or more degrees lower due to medical concerns.  

 

Table 4-37. Amount lower that temperature is set for medical reasons 

Amount cooler due to 
medical need 

All households Enrolled in 
Medical 
Baseline 

Not enrolled in 
Medical 
Baseline 

No Cooler (Would Keep the 
Same without Medical 
Needs) 

38% 35% 41% 
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Amount cooler due to 
medical need 

All households Enrolled in 
Medical 
Baseline 

Not enrolled in 
Medical 
Baseline 

1 - 2° cooler 15% 14% 16% 

3 - 4° cooler 23% 24% 22% 

5 - 6° cooler 16% 17% 14% 

7° or more cooler 10% 10% 8% 

 

Table 4-38 shows that about one-third (36%) of respondents indicate that they always keep their homes as cool as needed 
in the summer, a third (32%) can do this often, and about a third (30%) can do this occasionally. A relatively few 
respondents (3%) reported never being able to do this. Having a total of about 65% of respondents reporting lower 
frequencies may indicate underutilization of cooling. Respondents from Medical Baseline households were more likely to 
report they could always maintain the needed cooling (43%) as compared to those from non-Medical Baseline households 
(30%). Responses were similar for respondents in different regions (Table 4-39), income groups (Table 4-40), and 
household type (Table 4-41). 

 

 Table 4-38. Ability to keep home as cool as needed 

Ability to keep home as cool as 
needed 

All households Enrolled in 
Medical 
Baseline 

Not enrolled in 
Medical 
Baseline 

Never 3% 3% 3% 

Rarely (a few days during the 
season) 

10% 9% 12% 

Sometimes (a few times a month) 20% 20% 19% 

Often (a few days a week) 32% 25% 37% 

Always (every day) 36% 43% 30% 

 

Table 4-39. Ability to keep home as cool as needed – by region 

Ability to keep home as cool as 
needed 

Mild Inland Desert 

Never 3% 3% 0% 

Rarely (a few days during the 
season) 

18% 7% 4% 



 
 

DNV  –  www.dnv.com  Page 50 
 

Ability to keep home as cool as 
needed 

Mild Inland Desert 

Sometimes (a few times a month) 18% 20% 23% 

Often (a few days a week) 28% 33% 33% 

Always (every day) 33% 37% 40% 

 

Table 4-40. Ability to keep home as cool as needed – by income group 

Ability to keep home as cool as 
needed 

CARE/FERA Moderate 
Income 

Not LMI 

Never 3% 5% 2% 

Rarely (a few days during the 
season) 

8% 15% 11% 

Sometimes (a few times a 
month) 

24% 16% 15% 

Often (a few days a week) 31% 25% 35% 

Always (every day) 34% 40% 37% 

 

Table 4-41. Ability to keep home as cool as needed – by household type 

Ability to keep home as warm as 
needed 

No seniors or 
children in 

home 

Children in 
home 

Seniors and 
non-senior 
adults in 

home 

Only seniors 
in home 

Never 2% 3% 1% 6% 

Rarely (a few days during the season) 12% 11% 14% 5% 

Sometimes (a few times a month) 34% 16% 18% 13% 

Often (a few days a week) 26% 35% 35% 29% 

Always (every day) 26% 35% 33% 46% 

 

4.6 Survey findings for medical devices and equipment 
This section presents results from the EUS survey on the use of different medical devices. Respondents were asked if any 
members of the household have a medical or health condition that requires the use of one or more medical devices or 



 
 

DNV  –  www.dnv.com  Page 51 
 

assistive equipment that need to be plugged-in to use or charge, such as equipment or machines recommended by a doctor, 
or which assist with mobility. Table 4-42 shows that about half (54%} of respondents indicated use of a medical device in 
their households. Respondents from Medical Baseline households are more likely (77%) to have medical devices than non-
Medical Baseline households (40%).  

Table 4-42. One or more medical devices used in home 

Medical device use by household 
members 

All households Enrolled in 
Medical 
Baseline 

Not enrolled in 
Medical 
Baseline 

Household Uses 1+ Devices 54% 77% 40% 

Household Does Not Use 
Devices 

46% 23% 60% 

 
Table 4-43 to Table 4-45 below show the results split by subgroup:  
• Region – There were no significant differences by region. 

 
• Income group – About half of the respondents from LMI households reported medical device use compared to 60% of 

respondents from non-LMI households.  
 

• Household type – Results were similar for most household types, except that households with both senior and non-
senior members were more likely to report device use (61%).  
 

• Electric Usage Level – The portion of households using medical devices was lowest for the low usage group (45%) 
and highest for the high usage group (65%). 

Table 4-43. One or more medical devices used in home – by region 

Medical device use by household 
members 

Mild Inland Desert 

Household Uses 1+ Devices 54% 54% 53% 

Household does not use devices 46% 46% 47% 

 

Table 4-44. One or more medical devices used in home – by income group 

Medical device use by household 
members 

CARE/FERA Moderate 
Income 

Not LMI 

Household Uses 1+ Devices 47% 51% 60% 

Household Does Not Use 
Devices 

53% 49% 40% 
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Table 4-45. One or more medical devices used in home – by household type 
 

Medical device use by household 
members 

No seniors or 
children in 

home 

Children in 
home 

Seniors and 
non-senior 
adults in 

home 

Only seniors 
in home 

Household Uses 1+ Devices 51% 55% 61% 51% 

Household does not use devices 49% 45% 39% 49% 

 
 

Table 4-46 – One or more medical devices used in home – by Electric Usage Level 
 

Medical device use by household 
members 

Low Moderate High 

Household Uses 1+ Devices 45% 55% 65% 

Household does not use devices 55% 45% 35% 

 
Table 4-47 shows the total percent of respondents reporting each medical device category. Note that respondents could 
indicate multiple categories of medical devices, so these results do not add to 100%. Breathing support devices were the 
most commonly reported medical device type, with 44% of the respondents reporting use of these devices. A whole 13 
percent reported air purification or moisture control devices, and 11% reported using an electric adjustable bed or chair. All 
other categories of medical devices were reported by a small share of the survey participants. 

 

Table 4-47. Percent of respondents reporting the use of different medical devices at home 

Medical device type Percent of 
respondents 

reporting 

Breathing support device  44% 

Air purification, circulation, or moisture-control device  13% 

Electric adjustable bed or chair 11% 

Health monitoring device  6% 

Electric wheelchair, cart or stairlift 5% 

Electric nerve stimulator  3% 

Eating equipment or suction machine 2% 
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Medical device type Percent of 
respondents 

reporting 

Pressure pad or pump 1% 

Dialysis machine <1% 

Other device (respondent write-in)22 5% 

 
Table 4-48 presents information on the proportion of respondents reporting multiple distinct medical device types in use 
within their households. Of the respondents that reported a medical device being used, most (61%) reported one device 
category. Respondents from households on Medical Baseline were more likely to report having multiple devices in use. 
However, more than 20% of those from non-Medical Baseline households reported having medical device from multiple 
categories in use. 

 

Table 4-48. Number of medical device types reported 

Medical device type Total On Medical 
Baseline 

Not on 
Medical 
Baseline 

None 47% 23% 61% 

One 30% 45% 21% 

Two 14% 19% 12% 

Three 5% 8% 4% 

Four 2% 4% 1% 

Five or more 1% 2% 1% 

 
Table 4-49 shows the detailed results for respondents who reported breathing support devices. 

 

Table 4-49 – Breathing support devices 

Breathing support devices Total On Medical 
Baseline 

Not on 
Medical 
Baseline 

Percent reporting use 44% 69% 29% 

Frequency of use (typical week)    

Never 1% 1% 0% 

 
22 Other responses generally were disparate equipment types. Other responses were reviewed and coded to appropriate categories when applicable.  
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Breathing support devices Total On Medical 
Baseline 

Not on 
Medical 
Baseline 

Rarely 5% 3% 8% 

Sometimes 1% 2% 1% 

Often 4% 3% 6% 

Always 89% 91% 85% 

Hours of use (typical day)    

Less than 1 hour 5% 4% 6% 

1 to 8 hours 44% 41% 49% 

9 to 16 hours 20% 22% 17% 

17 to 24 hours 31% 33% 28% 

 

Table 4-50 shows the detailed results for respondents who reported using air purification, circulation, or moisture-control 
devices for medical reasons in their households. 

Table 4-50.Air purification, circulation, or moisture-control devices 

Air Purification Total On Medical 
Baseline 

Not on 
Medical 
Baseline 

Percent reporting use 13% 17% 10% 

Frequency of use (typical week)    

Never <1% 1% 0% 

Rarely 8% 7% 9% 

Sometimes 11% 12% 9% 

Often 14% 9% 19% 

Always 67% 71% 62% 

Hours of use (typical day)    

Less than 1 hour 2% 2% 3% 

1 to 8 hours 31% 22% 40% 
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Air Purification Total On Medical 
Baseline 

Not on 
Medical 
Baseline 

9 to 16 hours 16% 21% 12% 

17 to 24 hours 50% 55% 45% 

 
Table 4-51 shows the detailed results for respondents who reported using electric adjustable beds or chairs for medical 
reasons in their households. 
 

Table 4-51. Electric adjustable bed or chair 

Electric adjustable bed or chair Total On Medical 
Baseline 

Not on 
Medical 
Baseline 

Percent reporting use 11% 13% 9% 

Frequency of Use (Typical Week)    

Never 1% 2% 0% 

Rarely 2% 1% 4% 

Sometimes 2% 1% 3% 

Often 8% 2% 12% 

Always 88% 94% 82% 

Hours of use (Typical Day)    

Less than 1 hour 10% 13% 7% 

1 to 8 hours 24% 17% 31% 

9 to 16 hours 10% 7% 12% 

17 to 24 hours 56% 63% 50% 

 
 
Table 4-52 shows the detailed results for respondents who reported using health monitoring devices that require electricity 
or charging within their households. 
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Table 4-52 – Health monitoring devices 

Health monitoring device Total On Medical 
Baseline 

Not on 
Medical 
Baseline 

Percent reporting use 6% 8% 5% 

Frequency of use (typical week)    

Never 0% 0% 0% 

Rarely 7% 3% 11% 

Sometimes 23% 21% 25% 

Often 5% 0% 10% 

Always 64% 76% 54% 

Hours of Use (Typical Day)    

Less than 1 hour 19% 12% 25% 

1 to 8 hours 30% 20% 40% 

9 to 16 hours 9% 7% 10% 

17 to 24 hours 42% 62% 25% 

 
Table 4-53 shows the summary results for the low incidence device types that a small number of respondents reported the 
use of within their households. The results should be viewed with caution since they are based on a small number of 
respondents (less than 50). 

Table 4-53. Medical devices with low incidence 

Device type Electric 
wheelchairs, 

carts, or 
stairlifts 

Electric nerve 
stimulator 

Eating 
equipment or 

suction 
machine 

Pressure pad 
or pump 

Dialysis 
machine 

Percent reporting use 5% 3% 2% 1% <1% 

Frequency of Use 
(Typical Week) 

     

Never 0% 0% 0% 0% 0% 

Rarely 15% 31% 11% 1% 8% 
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Device type Electric 
wheelchairs, 

carts, or 
stairlifts 

Electric nerve 
stimulator 

Eating 
equipment or 

suction 
machine 

Pressure pad 
or pump 

Dialysis 
machine 

Sometimes 18% 23% 29% 0% 10% 

Often 14% 23% 4% 10% 6% 

Always 54% 23% 56% 89% 76% 

Hours of use (typical day)      

Less than 1 hour 1% 32% 7% 5% 8% 

1 to 8 hours 66% 60% 56% 45% 10% 

9 to 16 hours 16% 3% 6% 8% 66% 

17 to 24 hours 18% 8% 31% 42% 16% 

 
 

4.7 Survey findings for refrigeration of medicine 
Based on the In-depth interviews and consultation with stakeholders, the research team determined that it was important to 
ask about use of refrigeration to store medicine. As shown in Table 4-54, one-third (34%) of respondents reported the need 
to refrigerate medicine that had to be stored at a controlled temperature. Similarly, one  

-third of respondents in both non-Medical Baseline households (32%) and Medical Baseline households (37%) reported the 
need to refrigerate medicine at home.  

 

Table 4-54 .Use of refrigerator or device to store medicine at controlled temperature 

Need for refrigerating 
medicine 

All households Enrolled in 
Medical 
Baseline 

Not Enrolled in 
Medical 
Baseline 

Needs to refrigerate 
medicine 

34% 37% 32% 

Does not need to refrigerate 
medicine 

66% 63% 68% 

 
Table 4-55 to Table 4-57 examine the use of refrigerators to store medicine by subgroup.  
• Region – The results by region had no notable differences with about one third of respondents in each region indicating 

a need to refrigerate medicine at home. 
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• Income group – A slightly larger share of respondents in moderate-income households reported storing medicine at a 
controlled temperature (39%) compared to respondents in CARE/FERA households (31%) and respondents in non-LMI 
households (34%).  
 

• Household type – More households with a mix of senior and non-senior adults (42%) store medicine in refrigerators 
than did households with other compositions (roughly one-third). 
 

• Usage level – A whole 30% of the low energy usage group store medicine in a refrigerator, while 40% of the high 
energy usage group reports doing so. 

Table 4-55. Use of refrigerator or device to store medicine at controlled temperature – by region 

Need for refrigerating 
medicine 

Mild Inland Desert 

Needs to refrigerate 
medicine 

33% 35% 32% 

Does not need to refrigerate 
medicine 

67% 65% 68% 

 

Table 4-56. Use of refrigerator or device to store medicine at controlled temperature – by income group 

Need for Refrigerating 
Medicine 

CARE/FERA Moderate 
Income 

Not LMI 

Needs to refrigerate 
medicine 

31% 39% 34% 

Does not need to refrigerate 
medicine 

69% 61% 66% 

 

Table 4-57. Use of refrigerator or device to store medicine at controlled temperature – by household type 

Need for Refrigerating 
Medicine 

No seniors or 
children in 

home 

Children in 
home 

Seniors and 
non-senior 
adults in 

home 

Only seniors 
in home 

Needs to refrigerate medicine 31% 30% 42% 32% 

Does not need to refrigerate 
medicine 

69% 70% 59% 68% 
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Table 4-58. Use of refrigerator or device to store medicine at controlled temperature – by electricity usage level 
 

Need for refrigerating 
medicine 

Low Moderate High 

Needs to refrigerate 
medicine 

30% 34% 40% 

Does not need to refrigerate 
medicine 

69% 61% 66% 

 

Respondents who did report refrigeration of medicine were asked if medicine was stored in the main refrigerator or in a 
secondary refrigerator or device23. Results did not vary appreciably between respondents in households enrolled in Medical 
Baseline and those not enrolled in Medical Baseline. 

 

Table 4-59. Refrigerator Used for medicine storage 

Refrigerator type used All households Enrolled in 
Medical 
Baseline 

Not Enrolled in 
Medical 
Baseline 

Main refrigerator 87% 84% 88% 

Secondary refrigerator / unit 13% 16% 12% 

 
Table 4-60 to Table 4-62 below show the results by subgroup. These results are consistent with the interpretation that 
secondary refrigerators are associated with higher income groups:  
• Region – Respondents from all regions have similar results. 

 
• Income group – Non-LMI households used secondary refrigeration units at more than double the rate of LMI 

households (20% compared to about 8%). 
 

• Household type – Households with only seniors are more likely to store medicine in their primary refrigerator. 
 

• Usage level – Only 2% of low electric usage households use secondary units to store medicine, while 17% of moderate 
usage households and 20% of high usage households rely on secondary refrigerators for this purpose. 

 

Table 4-60. Refrigerator used for medicine storage – by region 

Refrigerator type Used Mild Inland Desert 

Main refrigerator 86% 86% 89% 

Secondary refrigerator / unit 14% 14% 11% 

 
23 The survey required respondents to indicate either storing medicine in their main refrigerator or in a secondary unit. A small number of respondents indicated using both 

depending on need. 



 
 

DNV  –  www.dnv.com  Page 60 
 

 

Table 4-61 – Refrigerator Used for Medicine Storage – By Income Group 

Refrigerator type used CARE/FERA Moderate 
Income 

Not LMI 

Main refrigerator 92% 93% 80% 

Secondary refrigerator / unit 8% 7% 20% 

 
 

Table 4-62. Refrigerator used for medicine storage – by household type 

Refrigerator type used No seniors or 
children in 

home 

Children in 
home 

Seniors and 
non-senior 
adults in 

home 

Only seniors 
in home 

Main refrigerator 87% 86% 80% 91% 

Secondary refrigerator / unit 13% 14% 20% 9% 

 

 

Table 4-63. Refrigerator Used for Medicine Storage – By Usage Level 

Refrigerator type used Low Moderate High 

Main refrigerator 98% 83% 79% 

Secondary refrigerator / unit 2% 17% 21% 

 

4.8 Summary of medical need for electricity usage of survey respondents 
The EUS Survey asked respondents about four categories of potential medical electricity usage: extra heating, extra cooling, 
medical devices, or refrigeration from medicine. Table 4-64 shows that three-quarters (76%) of all respondents reported 
some form of electricity-related usage for medical purposes.24 As expected, a high majority (92%) of respondents identified 
from the utility records as enrolled in Medical Baseline did report electricity-related usage for medical purposes, with only 8% 
reporting no medical usage (potentially due to recent changes in household composition or due to medical needs that the 
respondent did not associate with any existing category). For non-Medical Baseline households, about two-thirds have a 
medical need that impacts electricity usage. The remaining one-third of respondents may have members who have medical 
conditions or permanent disabilities that do not require additional usage of electricity.  

  

 
24 It is important to note that the survey did not ask detailed questions about the energy source used for each equipment or device. Particularly for heating, non-electric fuels 

may be used for help meet extra warmth related to medical needs. While many households do not use electricity as their primary heating source or may have limited 
cold days, electricity is still used to help support non-primary heating equipment and to provide supplemental space heating.  
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Table 4-64. Any medical usage need (heating, cooling, medical device, or refrigeration) 

 Medical usage  All households Enrolled in 
Medical 
Baseline 

Not Enrolled in 
Medical 
Baseline 

Any medical usage reported 76% 92% 67% 

No medical usage reported 24% 8% 33% 

 
Table 4-65 to Table 4-67 assess the portion of key subgroups that reported any type of medical usage.  
• Region – The results by region only varied marginally. Medical needs for electricity do not appear to vary by the 

location of utility customer. 
• Income group – The results for respondents from CARE/FERA, moderate-income, and non-LMI households were all 

similar. Medical needs for electricity do not appear to vary by the participation in income-qualified utility programs. 
• Household type – More respondents with a mix of senior and non-senior adults reported some medical usage need. 

This may be related to more household members and households where younger individuals support older household 
members. 

• Usage level – A total of 72% of lower usage households, 78% of moderate-income households, and 80% of non-LMI 
households indicated medical usage needs. 

Table 4-65. Any medical usage need (heating, cooling, medical device, or refrigeration) 

 Medical Usage  Mild Inland Desert 

Any medical usage reported 73% 79% 73% 

No medical usage reported 27% 21% 27% 

 

Table 4-66. Any medical usage need (heating, cooling, medical device, or refrigeration) 

 Medical Usage  CARE/FERA Moderate 
Income 

Not LMI 

Any medical usage reported 76% 73% 77% 

No medical usage reported 24% 28% 23% 

 

Table 4-67. Any medical usage need (heating, cooling, medical device, or refrigeration) 

 Medical usage  No seniors or 
children in 

home 

Children in 
home 

Seniors and 
non-senior 
adults in 

home 

Only seniors 
in home 

Any Medical Usage Reported 74% 76% 86% 72% 

No Medical Usage Reported 25% 24% 14% 28% 
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Table 4-68. Any medical usage need (heating, cooling, medical device, or refrigeration) 

 Medical usage  Low Moderate High 

Any medical usage reported 72% 78% 80% 

No medical usage reported 28% 22% 20% 

 
The electricity consumption data available for the EUS Study is based on data from the 2019 RASS, representing 
consumption in 2019. Since household medical needs may have changed since 2019, the survey asked respondents to 
characterize if their electricity usage for medical purposes had decreased, stayed the same, or increased since that time. As 
displayed in Table 4-69, 55% of respondents reported electricity usage for medical purposes remained the same in their 
households as in 2019, with no change. A total of 37% of respondents reported an increase in medical electric usage, which 
may be related to growing household medical needs or higher electricity bills. Only 4% of respondents indicated they 
perceived a reduction in electricity usage for medical purposes since 2019.  

Table 4-69. Change in use of electricity for medical purposes or needs since 2019 

 Medical usage  All households Enrolled in 
Medical 
Baseline 

Not Enrolled in 
Medical 
Baseline 

Decreased 4% 3% 4% 

Stayed the same 55% 53% 57% 

Increased 37% 40% 35% 

Don’t know 4% 4% 3% 

 

4.9 Summary of key survey findings 
The EUS Survey collected information directly from PG&E, SCE, and SDG&E customers that completed the 2019 RASS 
and were likely to have medical needs based on information provided by the utilities and self-reported on RASS. The survey 
was intended to collect measurable information to better understand household’s use of electricity for medical needs and 
purposes. This section summarizes the key findings from the research.  

• Survey respondents 

‒ 1,139 respondents completed the survey, representing 57% of households sampled and invited to participate. 
‒ The characteristics of the survey respondents were very similar to the characteristics for the overall sample. 

• Heating usage for medical needs 

‒ A significant proportion -- 40%-- of total respondents stated that it was important to have extra warmth in their home 
during cold days and the winter for the health and well-being of household members with medical conditions. About 
half of respondents in Medical Baseline households reported this, as compared to one-third of respondents in non-
Medical Baseline households. By income group, respondents in CARE and FERA eligible households were the most 
likely to report this need (52%) compared to respondents in moderate-income and non-LMI households (40% and 
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29% respectively). Respondents in households with non-senior adult and seniors were also more likely to report this 
than other household types. 

‒ A total of 60% of respondents in households that need extra warmth reported this need being for most or all of their 
home areas.  

‒ A high portion of respondents report that their households use their main heating system (78%) and portable space 
heaters (44%) to provide extra warmth, while a smaller number use heated clothing/blankets (37%), fireplaces or 
wood stoves (21%), or ceiling fans to push warm air down (23%). 

‒ Daytime thermostat settings in the winter skew higher for households requiring extra heating compared to those who 
do not. 

‒ About two-thirds of respondents from households needing extra warmth indicated their homes were kept at higher 
temperatures in the winter or on cold days than they would be without a medical need, with 31% reporting setting 
their thermostat five or more degrees higher due to medical concerns. 

‒ A total 41% of respondents from households needing extra warmth reported they are always able to keep their 
home as warm as needed, while about 59% reported lower frequencies that may indicate underutilization of heating. 
Medical Baseline households were more likely to report they could always maintain the needed warmth (50%) 
compared to non-Medical Baseline households (34%).  

 
• Cooling usage for medical needs 

‒ A total of 35% of respondents stated that it was important to have extra cooling in their home during hot days and 
the summer for the health and well-being of household members with medical conditions. 44% of respondents from 
households on Medical Baseline reported that extra cooling on no summer days is important, as compared to 30% 
of non-Medical Baseline households. Extra summer cooling need for medical reasons was higher in the inland and 
desert regions (about 40%) than in the mild region (28%). By income group, CARE and FERA eligible households 
were the most likely to report this need (46%) compared to moderate-income and non-LMI households (37% and 
26% respectively). Households with children and households with a mix of non-senior adult and seniors were also 
more likely to report this than other household types. 

‒ A whole 62% of households reported that the need for extra summer cooling is for most or all of their home areas.  
‒ 60% of households use central cooling to provide extra cooling, about 60% use standing fans, about 50% use 

ceiling fans, 27% use room or window units, and 15% reported other equipment (generally swamp coolers).  
‒ Daytime thermostat settings in the summer skew lower for households requiring extra cooling compared to those 

who do not. 
‒ About 60% of the respondents indicated their homes for kept at lower temperatures in the summer than they would 

be without a medical need, with a high 21% of respondents reporting that they kept their daytime setting five or more 
degrees lower due to medical concerns.  

‒ A total of 36% of respondents report that they can always keep their home as cool as needed in the summer, 32% 
they can often do this, 30% they can do this occasionally, and 3% reported never being able to do this. Respondents 
from Medical Baseline households were more likely to report they could always maintain the needed cooling (43%) 
compared to those from non-Medical Baseline households (30%).  

 
• Medical devices and equipment 

‒ A total of 54% of all respondents reported use of a medical device or assistive equipment that uses electricity the 
household. Analysis by subgroup finds that non-LMI households and households with a mix of non-senior adults and 
seniors had the highest percentage of households who use medical equipment that is plugged in for use or 
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charging. The incidence of medical equipment using electricity also increased by electricity usage group, from 45% 
of low usage households reporting this to 65% of high usage households.  

‒ Most respondents who reported use of a medical device reported using one device type. However, more than 20% 
of all respondents reported more than one device type. 

‒ Breathing support devices such as CPAP machines were the most commonly reported type of medical devices in 
use among respondent households, with 44% of respondents indicating the use of these devices within their 
households. Most respondents indicate their CPAP machines are in use every day from 1 to 8 hours.  

‒ Air Purification, circulation, or moisture-control devices were reported being used by 13%of respondents, with most 
reporting regular usage for more than 9 or more hours a day. 

‒ Electric adjustable beds or chairs were reported being used by 11% of households, with a high portion of those 
respondents indicating their regular use for most of the day and most days of the week. 

‒ Health monitoring devices were used by 6% of respondents with varying frequencies of usage. 
‒ Other device categories were reported by 5% or less of respondents. These devices generally were used less 

frequently or for limited periods during the day. 

 
• Refrigeration of medicine 

‒ About one in three (34%) of respondents reported the need to refrigerate medicine at a controlled temperature. This 
proportion didn’t differ appreciably between respondents from non-Medical Baseline households (32%) and Medical 
Baseline households (37%). A slightly larger portion of respondents from Moderate-income households (39%) and 
high energy usage households (40%) reported this need as compared to the other income and energy usage 
groups. 

‒ A total of 87% of respondents storing medicine at a controlled temperature did so in their main refrigerator, while 
13% used a secondary refrigerator. Use of a secondary refrigerator for storing medicine was higher for non-LMI 
households and households with both senior and non-senior adults. Only 2% of low usage households refrigerating 
medicine did so in a secondary unit compared to and 21% of high usage households. 

 
• Medical usage needs 

‒ A total of 76% of respondents reported medical usage need for electricity in their households. While most 
respondents residing in households on Medical Baseline (92%) reported this, a large portion of respondents residing 
in non-Medical Baseline households (67%) also confirmed medical needs that may impact electricity usage. 

‒ A slight majority (55%) of respondents in households with medical usage needs report that this need has remained 
consistent since 2019. However, 37% of respondents indicated that electricity usage for medical needs has 
increased since 2019. 
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5 WEB TOOL DESIGN AND DEVELOPMENT 

5.1 Web tool introduction 
The EUS included the development of a web tool that provides users the ability to define what household electricity usage is 
essential and to explore and evaluate the estimated usage across differently situated customers throughout California25. 
Shortly after the CPUC issued the Decision approving the EUS, the utilities sponsored a meet and confer with stakeholders 
in November of 2020 to refine the initial scope of the web tool. The development team continued to refine the scope of the 
web tool throughout the project based on data availability and, as stakeholders, provided additional input on the web tool’s 
functionality.  

This section describes the functional capabilities of the EUS Web Tool. 

5.2 Web tool capabilities 
The key functionality of the EUS Web Tool provides the user the ability to: 

• Select the types of household equipment to include in the calculation of an essential electricity usage scenario. 
• Select thermostat temperature settings for heating and cooling seasons. 
• Filter on characteristics of households to include or exclude from the scenario. 
• Choose how to “slice” or group the results. 
• Produce crosstabulations of mean estimates of electricity usage (kWh) for essential use consumption and total 

household consumption, including sample sizes, populations represented and confidence intervals.  

The EUS Web Tool allows users to explore scenarios where they can define what types of usage are included in essential 
electricity use and to select the characteristics to segment (or “slice”) the results. The web tool produces a table of estimates 
of the electric essential use consumption and the average total consumption. This user-defined output enables users to 
compare and analyze estimated energy usage from different populations with varying household characteristics. 

The project documents (such as the Final Report and a User Guide) are available to download from the home page. The 
EUS Web Tool area (Design Scenario) where users design and run a scenario is only accessible to registered users. 
Registration requires users to provide a valid email address and password. Once logged in, the user can go to the Design 
Scenario to query the EUS data. There are four steps to designing and running a scenario: 

1. Select components of electric essential use. 
2. Create comparisons and specify households. 
3. Choose results options. 
4. Run scenario. 

The four steps are outlined in the following sections and described in more detail in the EUS Web Tool User Guide 
(APPENDIX I). 

5.2.1 Step 1: Select components of electric essential use 
5.2.1.1 Default essential use consumption 
By default, Essential Use Consumption includes estimated usage for the first refrigerator and interior lighting. If a user does 
not select any additional types of equipment, the Essential Use Consumption will display the electricity usage of the first 
refrigerator plus usage for interior lighting. A user cannot remove either the first refrigerator or interior lighting from essential 

 
25 The EUS Web Tool is available to the public and can be accessed through the following web link: https://caessentialuse.dnv.com    

https://caessentialuse.dnv.com/
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use. Because the majority of respondents indicated in the 2019 RASS that household water was heated using natural gas or 
propane, water heating is not included as part of the default essential use of electricity. Web tool users can include electric 
water heating as part of their user-defined essential use of electricity. 

5.2.1.2 Electric equipment types 
Users can create their own definition of Essential Use Consumption of electricity by selecting electric equipment (end uses) 
to include in essential usage, beyond the default outlined above. Table 5-1 shows the categories of equipment available for 
users to select to be included in the Essential Use Consumption. 

Table 5-1. Equipment types available to select for essential use consumption 

Equipment category Equipment type 

Primary electric space 
heating 

Electric forced air or resistance space heating 

Electric heat pump space heating 

Primary cooling 

Central air conditioning or heat pump cooling 

Evaporative cooling system 

Room air conditioning unit(s) 

Electric water heating 
Electric water heater(s) 

Solar water heater w/electric backup 

Food preparation 

Electric range/oven 

Microwave 

Dishwasher 

Additional refrigerator 

Stand-alone freezer 

Heating and ventilation 
Attic/whole house/ceiling fan(s) 

Electric auxiliary space heating 

Laundry 
Clothes washer 

Electric clothes dryer 

Entertainment & technology 

Television(s) 

Personal computer(s) 

Home office equipment 

Spas, hot tubs, pools Spa filter pump 
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Equipment category Equipment type 

Spa electric heat 

Pool pump 

Miscellaneous categories 

Electric vehicle (s) 

Exterior lighting 

Well pump 

Miscellaneous plug load (includes all electric equipment not specified in categories 
above) 

 

The Miscellaneous (plug load) is available in increments of 10% (on a scale of 0% to 100%) for a user to include in Essential 
Use Consumption. Electric usage attributed to medical devices is contained in the Miscellaneous plug load category. 

All selected electric appliance categories will be included as part of the essential use calculation outputs for the scenario and 
are additive to the default Essential Use Consumption. As more electric appliance categories are selected, the calculated 
Essential Use Consumption will increase. 

5.2.2 Step 2: Create comparisons and specify households 
This step allows users to decide how they would like to compare Essential Use Consumption and Total Household 
Consumption between groups or what attributes they would like to define by rows in the scenario, i.e., how to “slice” the 
population of households. Users can also select a specific subset of households to analyze using the Filters feature. 

5.2.2.1 Create comparisons 
The scenario analysis requires a minimum of one comparison to be selected. The default scenario slices the results by 
Electric Utility. A user can keep the default comparison of Electric Utility or select a different way to slice the groups by using 
the drop-down menus. A user can select up to three ways to slice the results to compare across groups. 

Users can select from one to three of the following categories to segment or slice households into groups (rows) in the table 
of results: 

• Electric utility  
• Utility baseline territory group 
• CEC Title 24 Climate Zone group 
• Building type 
• Year home built 
• Square feet of living space 
• Insulated attic 
• Insulated exterior walls 
• Cooling type 
• Primary Heating Electric 
• Number of residents 
• Children present in home 
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• Ethnicity of head of household 
• Own or rent home 
• Estimated household income 
• Household on CARE/FERA 
• Household on Medical Baseline 
• Household Reports Having Medical Equipment 
• Net Energy Metered (NEM) household 
• Own/lease electric vehicle 

 

The “Slice by” fields define the rows in the results table for the scenario. For example, if “Electric Utility” is selected as a 
“slice by” field, the results table will display a row with essential usage and total household usage estimates for each electric 
utility. The default number of “slice by” categories is one, but a user can select up to three. Each category has two or more 
values that will be displayed as rows. As the number of categories selected increases, the EUS data is “sliced” into a greater 
number of sub-groups or rows (more slices). As the number of rows increase, the sample sizes for each sub-group or row 
decrease (thinner slices). 

If the sample size (that is, the number of households from the RASS billing data from which the usage estimate is 
formulated) for a sub-group falls below 25, the values of the EUS calculation for that sub-group are not shown. This is 
because small sample sizes do not provide sufficient statistical power to generate household estimates of energy use. The 
user will see the sample size and the population the sample represents but will not see the results for that row. However, the 
“Total” row at the bottom of the results table includes all the households from the rows, i.e., includes households that are too 
small of a sample to show results in a separate row (fewer than 25). 

Baseline Territory groups 
Each utility defines geographic areas called baseline territories or regions. The baseline territories are one factor the utilities 
consider when they assign a monthly allowance (baseline allocation) of energy that residential customers can purchase at 
the lowest price. For the EUS and some other purposes, the Baseline Territories are collapsed into a smaller number of 
groups. The EUS Web Tool provides the Utility Baseline Territory Group as a way for users to “slice” the data. Table 5-2 
shows how the baseline territories are aggregated into baseline territory groups. APPENDIX J contains maps of the utility 
baseline regions. 

 

Table 5-2. Utility baseline territory group to utility baseline territory mapping 

Utility baseline territory group Utility baseline territories 

PG&E Cool  T, V and Z 

PG&E Warm  Q, X and Y 

PG&E Hot  P, R, S and W 

PG&E Unknown Unknown 
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Utility baseline territory group Utility baseline territories 

SCE Cool  6, 8 and 16 

SCE Moderate  5 and 9 

SCE Hot  10, 13, 14 and 15 

SCE Unknown Unknown 

SDG&E Cool  Coastal 

SDG&E Moderate  Inland 

SDG&E Hot  Mountain and Desert 

SDG&E Unknown Unknown 

 

CEC Climate Zone groups 
The California Energy Commission (CEC) has defined geographic areas called Building Code Climate Zones (T24 Climate 
Zones). These T24 Climate Zones are used for implementing the Building Energy Efficiency Standards (Title 24, Parts 6 and 
11). For the EUS, the Title 24 Climate Zones are collapsed into a smaller number of groups. The EUS Web Tool provides 
the Climate Zone Group as a way for users to “slice” the data. Table 5-3 shows how Title 24 Climate Zones are aggregated 
up to Climate Zone Groups. APPENDIX K contains a map of the CEC T24 Climate Zones. 

 

Table 5-3. CEC Climate Zone Group to CEC T24 Climate Zone Mapping 

CEC Climate Zone Group CEC Title 24 Climate Zones 

Coastal 1, 2, 3, 4, 5, 6 and 7 

Inland 8, 9, 10, 11, 12 and 13 

Desert  14 and 15 

Mountain  16 

 

5.2.2.2 Specify households 
By default, all households are included in the analysis. A user can choose to select specific types of households to be 
included in the analysis by using the Filters functionality. The categories available as Filters are the same categories 
available as Group by fields. 

The EUS Web Tool provides Geographic Characteristics, Building Characteristics and Household Characteristics for users 
to help specify their desired population. Table 5-4 through Table 5-6 list the characteristics and values available to specify 
the households included in the analysis. 
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Table 5-4 Geographic characteristics and values to specify households to be included in analysis 

Geographic Characteristics 

Electric utility 
PG&E 
SCE 
SDG&E 

Utility baseline territory 
PG&E (P, Q, R, S, T, V, W, X, Y, Z, Unknown) 
SCE (5, 6, 8, 9, 10, 13, 14, 15, 16, Unknown)  
SDG&E (Coastal, Desert, Inland, Mountain, Unknown) 

Utility baseline territory group 
PG&E (Cool, Warm, Hot, Unknown) 
SCE (Cool, Moderate, Hot, Unknown) 
SDG&E (Coastal, Desert, Inland, Mountain, Unknown) 

CEC Title 24 Climate Zone  1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16 

CEC Title 24 Climate Zone group 

Coastal (1,2,3,4,5,6,7)  
Inland (8,9,10,11,12,13) 
Desert (14,15) 
Mountain (16) 

  

Table 5-5 Building characteristics and values to specify households to be included in analysis 

Building Characteristics 

Building type 

Single family detached 
Townhouse, duplex, or row house 
Apartment or condo (2-4 Units) 
Apartment or condo (5+ Units) 
Mobile home 

Year home built 

Before 1975 
1975-1978 
1979-1983 
1984-1991 
1992-1999 
2000-2005 
2006-2012 
2013-2019 
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Building Characteristics 

Square feet of living space 

Less than 500 
500-750 
751-1000 
1001-1250 
1251-1500 
1501-2000 
2001-2500 
2501-3000 
More than 3000 

Insulated attic Yes, No, Unknown 

Insulated exterior walls Yes, No, Unknown 

Cooling type 

Central air conditioning system or heat pump cooling only 
Central evaporative cooler only 
Room air conditioning unit(s) only 
Multiple air conditioning systems 
No cooling 
Unknown 

Primary heating electric 
Yes, conventional electric heat 
Yes, electric heat pump 
No 

  

Table 5-6 Household characteristics and values to specify households to be included in analysis 

Household characteristics 

Number of residents 

One 
Two 
Three 
Four 
Five or More 

Children present in home Yes, No, Unknown 



 
 

DNV  –  www.dnv.com  Page 72 
 

Household characteristics 

Ethnicity of head of household 

American Indian AK Native 
Asian Pacific Islander 
Black African American 
Hispanic Latino 
White Caucasian 
Other 
Mixed 
Unknown 

Own or rent home Own, Rent, Unknown 

Estimated household income 

Less than $25K 
$25K-49K 
$50K-74K 
$75K-99K 
$100K-149K 
$150K-199K 
Over $200K 
Unknown 

Household on CARE/FERA 

Yes, CARE 
Yes, FERA 
No 
Unknown 

Household on Medical Baseline Yes, No, Unknown 

Household reports having medical equipment Yes, No 

Net Energy Metered (NEM) household Yes, No 

Own/lease electric vehicle Yes, No 

 

A user can refine their output report to a specific population of households with the use of filters. For example, if a user 
checks the filter box for Electric Utility > PG&E, then only households with Electric Utility equal to PG&E will be used in 
calculation of the results. 

 

5.2.3 Step 3: Choose results options 
Users can specify the type of results they would like to see as well as set specific thermostat settings for the cooling season 
and heating season. 
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5.2.3.1 Seasonal usage 
Users can select whether the essential use estimates are reported over an annual, summer or winter usage periods. By 
default, the web tool will display all three seasonal usage estimates: annual, summer, and winter. 

5.2.3.2 Thermostat settings 
The EUS Web Tool makes the option available for users to select Cooling Season and Heating Season Thermostat settings 
as an indicator of what the user wants to model as the essential use thermostat setting. By default, the web tool uses the 
thermostat settings as specified by the household in the RASS survey.  

In general, as the thermostat setting increases in the cooling season, the calculated estimates of essential use will decrease. 
The opposite is also true, as thermostat setting decreases in the cooling season, the calculated estimates of essential use 
will increase.  

The inverse is true during the heating season. As thermostat settings increase in heating season, the calculated estimates of 
essential use will increase. And as the thermostat settings decrease in the heating season, the calculated estimates of 
essential use will decrease. 

 

5.2.4 Step 4: Run scenario 
After the user completes making their selections, they may click on Run Scenario to generate an Output Report table that 
will open in a new browser tab. Each analysis opens in a new tab, so the user can adjust the analysis and produce a new 
set of results without losing the previous analysis. The output report has two sections-- the Input Summary and the Results 
Table. 

5.2.4.1 Input summary 
The Input Summary section of the Output Report outlines the default and user-selected electric equipment included in the 
essential use estimates, as well as lists the characteristics used to slice the results and the filters applied to define what 
households are included in the analysis. The results options also lists the user selection for seasonal usage and thermostat 
settings for heating and cooling seasons. 

5.2.4.2 Results table 
The Results Table displays the estimated Essential Use Consumption based on the user inputs and the Total Household 
Consumption for the sample comprising each row. Confidence intervals at the 90% level are presented for each estimate. 
Sample size and population represented by that sample are provided for each row. 

5.2.4.3 Data displayed 
Results are shown for all rows with estimates based on 25 or more households, as listed in the “Sample Size” column of the 
table. Rows with results based on fewer than 25 households will not display the usage estimates but will show the sample 
size and population represented by that row.  

Electric Utility is required to be a slicer for the seasonal usage (summer, winter) to be shown for accuracy purposes. This 
requirement is in place because the electric utilities define the seasons differently – SDG&E has an additional month 
included in their definition of summer, and one fewer month in their definition of winter, as compared to how PG&E and SCE 
define their summer and winter seasons for allocating baseline usage. Thus, the Total row at the bottom of the Results table 
will not display the seasonal usage, to avoid combining estimates covering varying time periods. 

When a user groups and filters on the same characteristic, the rows representing subsets the user has not included in the 
analysis will be omitted in the results table. For example, if the user applied a filter to only include “Children Present in 
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Home” equal to Yes and No (omitting the “Unknown” category), the results table would omit the rows representing results for 
Unknown whether children are present in the home. 

5.2.4.4 Total household consumption 
The Total Household Consumption represents the average consumption across the subset of households included in that 
row. The average is calculated as the Total Household Consumption across households that have different combinations of 
equipment. For example, some households will have dishwashers, some will not. Some households will have spa filter 
pumps and spa heaters, and some will not. The average Total Household Consumption only looks at the total for each 
household but does not break it down into specific types of equipment. 

Total Household Consumption stays the same for the type of households (slices) regardless of what categories of 
equipment the web tool user selects to include in the Essential Use Consumption. If a user runs two scenarios by changing 
the type of equipment to include in the Essential Use Consumption but not changing the way to slice the households by 
type, the Total Household Consumption will not change but the Essential Use Consumption will change because different 
sets of equipment types were selected for each scenario. For example, if a user runs the first scenario by selecting a 
dishwasher to be included in the Essential Use Consumption, and adds central cooling to the Essential Use Consumption for 
the second scenario, the values of the estimated the Essential Use Consumption would change, but the values for the Total 
Household Consumption would remain the same as long as the user did not change the types (slices) of households.   

Total Household Consumption will vary across scenarios where the web tool user selects different ways to slice the 
households into different types. If a webtool user selects the same categories of equipment to include in the Essential Use 
Consumption for two scenarios, but selects an additional way to slice the households, the Total Household Consumption will 
change. For example, if a user selects Electric Utility as a slicer in the first scenario but selects both Electric Utility and 
Building Type as slicers in the second scenario, the Total Household Consumption will be different for the scenarios 
because the Total Household Consumption is being calculated for different subsets of households in each scenario.  

Note: Sum of Winter and Summer Total Household Consumption will be equal to annual consumption. 

5.2.4.5 Estimated essential use consumption 
By default, essential use includes the first refrigerator and interior lighting. If a user has not selected any additional types of 
equipment, the Essential Use Consumption will display the electricity usage of the first refrigerator plus usage for interior 
lighting.  

For each of the additional types of equipment a user selects to include in the Essential Use Consumption, the average 
usage (kWh) will be calculated for the subset of households in that row that have that type of equipment. The average usage 
will be added to the default to create the estimated Essential Use Consumption for that row. The usage will be summarized 
by seasonal usage according to the seasonal estimates of each type of equipment. 

For example, if a user elects to include dishwashers in Essential Use Consumption, the average usage for dishwashers will 
be calculated for households in the row that have dishwashers. The average use for dishwashers will be added to the 
Default Essential Use to represent the Essential Use Consumption of households that have dishwashers. 

It is possible that the estimated Essential Use Consumption may be higher than Total Household Consumption based on the 
end uses a user selects. This can happen because the Essential Use Consumption is additive for the categories of 
equipment, whereas the Total Household Consumption is an average consumption of all households of the same type and 
includes all categories of equipment. (See sections 6.6 and 6.7 of this report for further explanation.) 
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5.2.4.6 Confidence interval 
Each column within the estimated Essential Use Consumption and Total Household consumption includes a confidence 
interval represented as a +/- in kWh. Confidence Intervals are calculated at the 90% level. 

5.2.4.7 Sample size and population represented 
The sample size shows the number of households included in the row, as defined by the grouping field selected by the user. 
The population represented shows the population of households represented by the sample sizes. The population 
represented is calculated by applying the sample weights for each household. The sample weights were developed under 
the 2019 RASS project and are unique to each household based on various characteristics. The sample weights per 
household vary from representing a population of under 10 households to representing almost 15,000 households. 

5.2.4.8 Download output report as csv file 
Users can download a .csv file of the Input Summary and the Results Table shown in the Output Report tab. 
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6 DATA DEVELOPMENT 
This section summarizes the sources of data and the processing required to prepare the data for use by the EUS Web Tool.  

6.1 Sources of data 
The EUS leveraged data from the 2019 CA RASS and additional information provided by the utilities. The 2019 RASS 
dataset provided survey responses covering household characteristics and information about the types of equipment used in 
homes. The RASS dataset also contained the unit energy consumption (UEC) estimates from the conditional demand 
analysis (CDA) for the major types of equipment present in homes, and the sample weights that expanded the RASS 
participants to represent the population.  

Of the 39,682 households that were included in the RASS energy analysis, the development team selected the subset of 
34,520 RASS participants that were Individually-metered electric customers of PG&E, SCE and SDG&E for the EUS. The 
team identified the data fields that would be used to characterize households in the EUS Web Tool. Those fields included: 

• Electric utility 
• Utility baseline territory 
• CEC Title 24 Climate Zone  
• Building type 
• Year home built 
• Square feet of living space 
• Insulated attic 
• Insulated exterior walls 
• Primary Heating Electric 
• Cooling type 
• Net Energy Metered (NEM) household 
• Number of residents 
• Children present in home 
• Household Reports Having Medical Equipment 
• Ethnicity of head of household 
• Estimated household income 
• Own/lease electric vehicle 

The EUS also used the electric UEC estimates from the RASS for the following types of equipment: 

• Electric forced air or resistance space heating 
• Electric heat pump space heating 
• Central air conditioning or heat pump cooling 
• Evaporative cooling system 
• Room air conditioning unit(s) 
• Electric water heater(s) 
• Solar water heater w/electric backup 
• Electric range/oven 
• Microwave 
• Dishwasher 
• First refrigerator 
• Additional refrigerator 
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• Stand-alone freezer 
• Attic/whole house/ceiling fan(s) 
• Electric auxiliary space heating 
• Clothes washer 
• Electric clothes dryer 
• Television(s) 
• Personal computer(s) 
• Home office equipment 
• Spa filter pump 
• Spa electric heat 
• Pool pump 
• Electric vehicle (s) 
• Exterior lighting 
• Well pump 
• Miscellaneous plug load (includes all electric equipment not specified in categories above) 

The utilities provided information critical to EUS including a mapping of RASS participants to their customers and the 
consumption data that utilities received as data deliverables at the conclusion of the RASS project. The utilities also 
provided updated contact information for their customers who participated in RASS along with the household enrollment 
status for various rate assistance programs (CARE, FERA, Medical Baseline, etc.).  

All of this information was used for sample design for the interviews and/or surveys, and for constructing the database used 
by the EUS Web Tool. 

6.2 Interior lighting estimates 
The 2019 RASS did not estimate the UEC for interior lighting from the CDA. Based on other lighting studies, the RASS 
estimated interior lighting as approximately 8% of the annual consumption for a household across the RASS population but 
did not estimate it at the individual household level. The EUS developed an estimate for usage for interior lighting at the 
household level by leveraging information from several sources based on the type of residential building in RASS (single 
family, duplex, multifamily, mobile home): 

• The average number of lamps per household by building type from the lighting inventory of the 2012 California 
Lighting and Appliance Saturation Study (2012 CLASS)26 

• The distribution of lamp types (Incandescent, CFL, LED) for each household from the 2019 RASS survey27 

• The average wattage per lamp from the CA 2018-2019 Shelf Survey Database28  

• The average hours of use for each bulb from the CPUC 06-08 Upstream Lighting Study29 

 
26 DNV GL, WO21: RESIDENTIAL ON-SITE STUDY: CALIFORNIA LIGHTING AND APPLIANCE SATURATION STUDY (CLASS 2012), CALMAC ID CPU0095.01 
27 DNV GL Energy Insights USA, Inc. 2020. 2019 California Residential Appliance Saturation Study. California Energy Commission. Publication Number: CEC-200-2021 
28 DNV GL, Shelf Survey Database, UPSTREAM AND RESIDENTIAL DOWNSTREAM LIGHTING IMPACT EVALUATION REPORT, Lighting Sector – Program Year 2018, 

CALMAC ID CPU0210.01  
29 KEMA, Inc., et. al. PY2006-2008 FINAL EVALUATION REPORT: UPSTREAM LIGHTING PROGRAM, CALMAC ID CPU0015.01 
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The 2019 RASS survey asked respondents to indicate the portion of lamps installed were incandescent, compact 
fluorescent (CFL), and light emitting diode (LED)30. The proportions as indicated by survey responses were adjusted as 
needed by the following ways: 

• For households in RASS with responses to the questions about percent of lighting provided by different lamp types with 
answers totaling greater than 100%, answers were rescaled to 100%. For example, if a household indicated 50% of 
their lighting came from CFLs and 75% of their lighting came from LEDs, the percentages were rescaled to 40% and 
60% respectively (100%/125% x 50% and 100%/125% x 75%).  

• For households in RASS with responses that allocated less than 100% of lighting across the three lamp categories 
(incandescent, CFL, LED), their percentages were similarly scaled up to equal 100%, as long as each lighting type 
contained a non-missing response. (Our assumption is that they may use other types of lighting (halogen, linear 
fluorescent), that are not captured by RASS, and would remain in the miscellaneous UEC category and not captured by 
this additional interior lighting calculation.) 

• For households reporting less than 100% of lighting across the three lamp categories, but for which values are missing 
(versus 0%), a value was imputed using the average lamp distribution percentages from similar households with non-
missing responses. 

The annual UEC for each lamp type (incandescent, CFL, LED) was calculated following the approach: 

 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐶𝐶𝐿𝐿𝐿𝐿𝑚𝑚𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝐴𝐴𝐿𝐿𝐿𝐿𝑚𝑚𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑥𝑥 𝐿𝐿𝐴𝐴𝐿𝐿𝑃𝑃𝐶𝐶𝑃𝑃𝐴𝐴𝐴𝐴𝑃𝑃𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑥𝑥 𝐻𝐻𝑃𝑃𝐴𝐴𝑃𝑃𝐻𝐻 𝑃𝑃𝑜𝑜 𝐴𝐴𝐻𝐻𝑢𝑢 𝑥𝑥 𝑊𝑊𝐴𝐴𝑃𝑃𝑃𝑃𝐴𝐴𝑊𝑊𝑢𝑢𝐿𝐿𝐿𝐿𝑚𝑚𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 . 

 

The annual interior lighting consumption value is equal to the sum of the UECs for the three lamp types (incandescent, CFL, 
LED). 

 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐶𝐶𝐼𝐼𝐵𝐵𝐼𝐼𝑝𝑝𝐼𝐼𝐵𝐵𝐼𝐼𝐼𝐼𝐿𝐿𝐵𝐵𝐵𝐵ℎ𝐼𝐼𝐵𝐵𝐵𝐵𝐵𝐵 = 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐶𝐶𝐼𝐼𝐵𝐵𝐼𝐼𝐿𝐿𝐵𝐵𝐵𝐵𝑝𝑝𝐼𝐼𝐼𝐼𝑝𝑝𝐵𝐵𝐼𝐼 +  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐶𝐶𝐶𝐶𝐶𝐶𝐿𝐿 +  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐶𝐶𝐿𝐿𝐿𝐿𝐿𝐿. 

 

The UEC for Miscellaneous from RASS included usage for interior lighting and other plug load equipment. The EUS needed 
the separate estimates for interior lighting and the remaining miscellaneous usage. Once the interior lighting consumption 
value was calculated for EUS, the value was subtracted from the household Miscellaneous UEC. If the calculated interior 
lighting consumption value for a household was greater than the household miscellaneous consumption, the interior lighting 
consumption value was limited to the household miscellaneous consumption value. 

6.3 Seasonal usage estimates 
The EUS study required the annual UECs to be split into summer and winter usage. This is different to the 2019 RASS, 
which estimated the various equipment UECs on an annual basis. The EUS developed estimates for seasonal usage that 
aligned with the seasons as defined by each utility’s tariffs31. PG&E and SCE define the summer season from June through 
September, spanning four months. The SDG&E definition of summer includes the additional month of October, making their 
summer 5 months compared to the four-month window for the other two utilities.  

 
30 The survey response categories (None, Some, About half, Most, All) were changed to proportions (0%, 25%, 50%, 75%, 100%) to estimate the interior lighting 

consumption for the EUS.  
31 Traditional rate schedules include only two seasons summer from June through September or October, and winter for the rest of the months.  



 
 

DNV  –  www.dnv.com  Page 79 
 

  

DNV utilized three approaches using different ratios depending on the specific type of measure: 

• Applied load shapes from the National Renewable Energy Laboratory (NREL)32 for measures other than lighting 
and space conditioning. The NREL load profiles were applied to the RASS population at the county and building-type 
level. Summer and winter ratios were defined by summing the loads for each measure type in the load shape data 
across the dates in the summer and winter periods for each utility (summer is 5 months for SDG&E, 4 months for PG&E 
and SCE). The measure specific UECs in the RASS data were then multiplied by these seasonal percentages to arrive 
at winter/summer specific RASS UECs.  
 
The measures using NREL load shapes included: 

‒ First refrigerator (included in the default essential usage) 
‒ Additional refrigerators  
‒ Clothes washer 
‒ Dishwasher  
‒ Electric dryer 
‒ Electric solar water heater  
‒ Electric vehicles  
‒ Electric water heater 
‒ Freezer 
‒ Home Office 
‒ Microwave 
‒ Miscellaneous 
‒ PC 
‒ Pool pumps 
‒ Range/Oven 
‒ Spa  
‒ Spa heater 
‒ Television 
‒ Well Pump 

• Applied ratios for hours of darkness of the relevant season for lighting measures. Summer and winter lighting 
ratios were calculated for the latitude and longitude of each household using the sunrise and sunset information from 
the US Navy. The ratios were calculated using these formulas:  
 

 𝐿𝐿𝑃𝑃𝑊𝑊ℎ𝑃𝑃𝑃𝑃𝐴𝐴𝑊𝑊𝑡𝑡𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑆𝑆𝐵𝐵𝑚𝑚𝑚𝑚𝑝𝑝𝐼𝐼 =
𝐻𝐻𝑃𝑃𝐴𝐴𝑃𝑃𝐻𝐻 𝑃𝑃𝑜𝑜 𝑑𝑑𝐴𝐴𝑃𝑃𝑑𝑑𝐴𝐴𝑢𝑢𝐻𝐻𝐻𝐻 𝑃𝑃𝐴𝐴 𝐻𝐻𝐴𝐴𝐿𝐿𝐿𝐿𝑢𝑢𝑃𝑃 𝑏𝑏𝐴𝐴𝐻𝐻𝑢𝑢𝐴𝐴𝑃𝑃𝐴𝐴𝑢𝑢 𝑃𝑃𝑢𝑢𝑃𝑃𝑃𝑃𝑃𝑃𝑑𝑑 𝑜𝑜𝑃𝑃𝑃𝑃 𝑢𝑢𝐴𝐴𝑒𝑒ℎ ℎ𝑃𝑃𝐴𝐴𝐻𝐻𝑢𝑢ℎ𝑃𝑃𝐴𝐴𝑑𝑑

𝑇𝑇𝑃𝑃𝑃𝑃𝐴𝐴𝐴𝐴 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 ℎ𝑃𝑃𝐴𝐴𝑃𝑃𝐻𝐻 𝑃𝑃𝑜𝑜 𝑑𝑑𝐴𝐴𝑃𝑃𝑑𝑑𝐴𝐴𝑢𝑢𝐻𝐻𝐻𝐻 𝑜𝑜𝑃𝑃𝑃𝑃 𝑃𝑃ℎ𝐴𝐴𝑃𝑃 𝐴𝐴𝑃𝑃𝑒𝑒𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝐴𝐴    

 

 𝐿𝐿𝑃𝑃𝑊𝑊ℎ𝑃𝑃𝑃𝑃𝐴𝐴𝑊𝑊𝑡𝑡𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑊𝑊𝐵𝐵𝐵𝐵𝐼𝐼𝑝𝑝𝐼𝐼 =
𝐻𝐻𝑃𝑃𝐴𝐴𝑃𝑃𝐻𝐻 𝑃𝑃𝑜𝑜 𝑑𝑑𝐴𝐴𝑃𝑃𝑑𝑑𝐴𝐴𝑢𝑢𝐻𝐻𝐻𝐻 𝑃𝑃𝐴𝐴 𝑤𝑤𝑃𝑃𝐴𝐴𝑃𝑃𝑢𝑢𝑃𝑃 𝑏𝑏𝐴𝐴𝐻𝐻𝑢𝑢𝐴𝐴𝑃𝑃𝐴𝐴𝑢𝑢 𝑃𝑃𝑢𝑢𝑃𝑃𝑃𝑃𝑃𝑃𝑑𝑑 𝑜𝑜𝑃𝑃𝑃𝑃 𝑢𝑢𝐴𝐴𝑒𝑒ℎ ℎ𝑃𝑃𝐴𝐴𝐻𝐻𝑢𝑢ℎ𝑃𝑃𝐴𝐴𝑑𝑑

𝑇𝑇𝑃𝑃𝑃𝑃𝐴𝐴𝐴𝐴 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 ℎ𝑃𝑃𝐴𝐴𝑃𝑃𝐻𝐻 𝑃𝑃𝑜𝑜 𝑑𝑑𝐴𝐴𝑃𝑃𝑑𝑑𝐴𝐴𝑢𝑢𝐻𝐻𝐻𝐻 𝑜𝑜𝑃𝑃𝑃𝑃 𝑃𝑃ℎ𝐴𝐴𝑃𝑃 𝐴𝐴𝑃𝑃𝑒𝑒𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝐴𝐴
 

The measures using the summer/winter lighting ratios included: 

‒ Interior lighting 

 
32 The NREL load profiles are available at: https://data.openei.org/submissions/4520. 
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‒ Exterior lighting  

 

• Applied ratios based on Heating Degree Days (HDD) and Cooling Degree Days (CDD) for heating and cooling 
measures. All CDD and HDD were based on the CA normal weather data used in RASS. The summer and winter splits 
use a 65-degree reference temperature, since that was the temperature used in the RASS engineering models. 

HDD65 summer ratio = proportion of HDDs at 65-degree reference temperature in the summer baseline period for 
the weather station assigned to each household. 

HDD65 winter ratio =proportion of HDDs at 65-degree reference temperature in the winter baseline period for the 
weather station assigned to each household. 

CDD65 summer ratio = proportion of CDDs at 65-degree reference temperature in the summer baseline period for 
the weather station assigned to each household. 

CDD65 winter ratio =proportion of CDDs at 65-degree reference temperature in the winter baseline period for the 
weather station assigned to each household. 

The measures using HDD ratios included: 

• Conventional electric heating 
• Heat pump electric heating 
• Auxiliary electric space heating 
• Furnace fan 

The measures using CDD ratios included: 

• Central air conditioning 
• Evaporative cooling 
• Room air conditioner(s) 
• Attic fan(s) 

6.4 Heating and cooling estimates for range of thermostat settings 
The EUS Web Tool that supports calculating primary heating and cooling usage for a specific thermostat setting. This 
required the development of usage estimates for a range of temperatures. The 2019 RASS heating and cooling UECs were 
calculated using the thermostat setting based on the RASS participant’s response to thermostat setting questions. The EUS 
developed usage estimates for ranges of thermostat settings for primary electric space heating systems (55°F to 85°F) and 
central space cooling systems (65°F to 95°F).  

The general approach was to use the RASS UEC as the default estimate and to adjust for the range of thermostat 
temperature settings. The approach for adjusting the primary space heating usage is presented below. 

The RASS primary space heating UEC for an individual household in RASS j is: 

       𝐴𝐴𝐴𝐴𝐶𝐶𝐻𝐻𝑝𝑝𝐻𝐻  = cg(j) × 𝑏𝑏𝐻𝐻𝑝𝑝  ×  𝐴𝐴𝐸𝐸𝐺𝐺𝐻𝐻𝑝𝑝𝐻𝐻   

where 

   j = household index, 
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   𝑏𝑏𝐻𝐻𝑝𝑝  = CDA model coefficient on the engineering heating term, 

   cg(j) = calibration factor for the calibration group g(j) that includes the household j, 

   𝐴𝐴𝐸𝐸𝐺𝐺𝐻𝐻𝑝𝑝𝐻𝐻 = engineering estimate entered into the CDA for household j. 

and 

   TSETHTj = time-averaged thermostat temperature setting as reported in RASS 

To calculate primary space heating at a designated (var) heating thermostat temperature setting TSETHTvar, 

       𝐴𝐴𝐴𝐴𝐶𝐶𝐻𝐻𝑝𝑝𝐻𝐻𝐿𝐿𝐼𝐼𝐻𝐻  = AHTj ×  𝐴𝐴𝐴𝐴𝐶𝐶𝐻𝐻𝑝𝑝𝐻𝐻   

with 

 AHTj =
HDD(65 + TSETHTvar −  TSETHTj) 

HDD65z(j)
   

where 

   HDD65z(j) = HDD65 for CEC climate zone z that includes the household j 

Since the engineering model is proportional to HDD65 and the CDA and calibration are scalars on that model, the usage is 
estimated at a different thermostat temperature by shifting the assumed reference temperature by the amount of the 
thermostat temperature shift. This assumes the simplification that the CDA coefficient 𝑏𝑏𝐻𝐻𝑝𝑝 and the calibration factor 
cg(j)would have been the same if the actual usage from RASS had been at the designated thermostat temperature setting 

(var).  

The same approach was followed to estimate the usage at designated thermostat temperature settings for central cooling 
systems. 

6.5 Household sample weights adjustment 
The 2019 RASS study placed households into explicit strata based on several variables, including Electric Utility, California 
Energy Commission (CEC) forecasting zones (15 zones), whether email address was available, whether the customer is net 
metered (has onsite solar), dwelling type (multi- or single-family), and level of electricity use (high, medium, low). Implicit 
strata that reflect CEC T24 climate zones, likely use of air conditioner based on ratio of summer electricity use to all use, 
participation in CARE or FERA, and the neighborhood proportions of low-income dwellings, homes built before 1980, and 
owner-occupied dwelling.  

The RASS sample moved through several stages of follow-up depending on whether they had a valid email address and 
whether the respondents were selected for additional contact methods. Sampling weights were calculated according to 
response rates and probabilities of selection for each stratum and each sampling stage (e.g., email only, early paper 
respondents, late paper respondents, non-response follow-up). The sum of weights for the combined stages summed to the 
total population of each stratum. For additional details, see the Sampling Approach and Survey Weights sections of the 2019 
RASS Report, Volume 1: Methodology.  

An effect of the non-response follow-up was that a small number of households selected into that process represented a 
comparatively large number of households. This resulted in those households having substantially higher weights than the 
average weight for each stratum, in some cases exceeding 50 times (5,000%) of the average weight. This works well when 
calculating appliance saturations and UECs for large groups, where the households with large weights still make up a 
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comparatively small portion of the group but can become an issue for analyses such as provided by the EUS Web Tool, 
which gives the ability for users to filter down to and calculate UECs for very small populations of interest (minimum 25 
households). In the cases where a small analysis domain contains one of these households with a very large weight, the 
large weight results in UEC estimates that are driven almost entirely by that single household. 

The non-response analysis in the 2019 RASS identified that the non-respondent population tended to be less likely to own 
their home, more likely to contain fewer seniors, and more likely to have a Hispanic head of household, but their equipment 
and energy usage were similar to the rest of the RASS survey population.  

DNV rescaled the weights for these respondents to reduce their leverage on estimates based on smaller groups of 
respondents. This rescaling was done in six steps: 

1. Identify those weights with high leverage. This was done by looking for households in each stratum that had weights 
two times the median stratum weight or greater. 

2. Trim the large weights. The identified households’ weights were trimmed to be equal to two times the median weight. 
This allows the non-respondent households to exert slightly more leverage than the average household on small 
domain analyses but reflects the fact that the non-respondent households were somewhat different. 

3. Calculate a scaling factor for each stratum as the original total stratum weight divided by the total stratum weight after 
weight trimming. 

4. Reweight each stratum's households by applying the scaling factor to each household.  
5. Confirm that the reweighted household population total matches the original weighted population total. 
6. Weights balancing (aka “raking” – the process of adjusting the weights to match known population totals) ensures that 

the weights are appropriately matching RASS results in key demographic characteristics.  

From an analysis standpoint, the new weights have a limited effect on population-level UEC calculations, but a more 
significant impact when analyzing small domains. The population level effects are between 0 and 1.6 percent depending on 
the analysis domain and variable of interest. 

6.6 Default estimated household essential usage  
The default estimate of household essential electric usage for the EUS is defined as the sum of the estimated usage for the 
first refrigerator and usage for interior lighting in a home.  

 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐶𝐶𝐿𝐿𝑆𝑆𝑆𝑆(𝐻𝐻) = 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐶𝐶𝐼𝐼𝐵𝐵𝐼𝐼𝐿𝐿𝐼𝐼𝐵𝐵(𝐻𝐻)+𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐶𝐶𝐶𝐶𝐵𝐵𝐼𝐼𝐼𝐼𝐼𝐼𝐹𝐹𝑝𝑝𝐹𝐹(𝐻𝐻)  

 

The seasonal estimates incorporate the appropriate application of ratio for the measure. For example, the default essential 
usage (𝑆𝑆𝐴𝐴𝐿𝐿𝐿𝐿𝑢𝑢𝑃𝑃𝐴𝐴𝐴𝐴𝐶𝐶𝐿𝐿𝑆𝑆𝑆𝑆(𝐻𝐻) ) for the summer season is calculated using: 

 

𝑆𝑆𝐴𝐴𝐿𝐿𝐿𝐿𝑢𝑢𝑃𝑃𝐴𝐴𝐴𝐴𝐶𝐶𝐿𝐿𝑆𝑆𝑆𝑆(𝐻𝐻) = (𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐶𝐶𝐼𝐼𝐵𝐵𝐼𝐼𝐿𝐿𝐼𝐼𝐵𝐵(𝐻𝐻) ×  𝐿𝐿𝑃𝑃𝑊𝑊ℎ𝑃𝑃𝑃𝑃𝐴𝐴𝑊𝑊𝑡𝑡𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑆𝑆𝐵𝐵𝑚𝑚𝑚𝑚𝑝𝑝𝐼𝐼) + (𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐶𝐶𝐶𝐶𝐵𝐵𝐼𝐼𝐼𝐼𝐼𝐼𝐹𝐹𝑝𝑝𝐹𝐹(𝐻𝐻)  ×

𝐸𝐸𝑡𝑡𝐴𝐴𝐿𝐿𝑡𝑡𝑢𝑢𝑜𝑜𝐿𝐿𝑃𝑃𝐴𝐴𝑑𝑑𝑆𝑆ℎ𝐴𝐴𝑃𝑃𝑢𝑢𝑡𝑡𝐴𝐴𝑃𝑃𝑃𝑃𝑃𝑃𝑆𝑆𝐵𝐵𝑚𝑚𝑚𝑚𝑝𝑝𝐼𝐼)   

 

The estimate for the winter season follows the same approach but uses the appropriate ratios for the winter season.  
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As the EUS Web Tool user selects additional categories of equipment to include in the estimate of essential usage, the 
additional categories are added to the default essential, using the appropriate seasonal ratios for the categories of 
equipment. The essential usage calculation is additive, producing usage estimates for the sum of the average usage for that 
combination of categories of equipment selected by the web tool user. 

If the EUS Web Tool user includes space heating or central cooling in essential usage in their scenario, the system uses the 
default thermostat temperature setting33 to calculate the estimated essential usage. The web tool user can select specific 
thermostat temperature settings for space heating and central cooling systems. The essential use adjusts the estimated 
usage to reflect the temperatures the user selected.  

6.7 Total estimated household usage 
In contrast to the estimates of essential usage representing the combination of average usage for only the categories of 
equipment the web tool user selects to include as essential, the total household usage is an estimated average total 
consumption including all categories of equipment across all households of the same type34. This means that the total 
household estimated usage calculation averages the usage from all households of the same type, those with and without all 
categories of equipment, so the estimated total usage calculation is not the same as the additive estimated essential usage 
calculation (and represents only households with the categories of equipment specified by the user). 

For annual total household consumption, the annual total estimated usage for each household is averaged across all 
households. The default thermostat temperature setting is used unless the web tool user selects specific temperatures for 
electric space heating and/or central cooling systems. When specific temperatures are selected, the system applies the 
correct adjustments, so the total household estimated usage reflects those temperature settings for all households. 

The seasonal total household estimated usage is a simple sum of all of the individual usage estimates for the season for all 
measures. The appropriate seasonal ratios are applied for the summer and winter seasonal estimates. 

  

 
33 The default thermostat temperature setting is based on the RASS participant’s survey responses that were used as inputs to the CDA. 
34 In the EUS web tool, the population of households is grouped (sliced) into types based on the user selected characteristics such as geographic location, building type, 

home vintage, square feet of living space, insulation characteristics, primary heating and cooling equipment presence and a variety of additional household 
characteristics. 



 
 

DNV  –  www.dnv.com  Page 84 
 

7 SELECTED USAGE PROFILES 
DNV ran profiles for various selected segments of households. Each profile includes: 

• Electric utility 
• Target characteristic of profile (baseline territory, baseline territory group, medical baseline status, medical equipment 

status, CARE/FERA status) 
• All electric household – whether household has central electric space heating 
• Essential usage for annual, summer and winter 
• Total household usage for annual, summer and winter 
• Essential daily usage for annual, summer and winter 
• Total household daily usage for annual, summer and winter 
• Number of days for the summer and winter 

For these profiles, essential use was defined as including the first refrigerator, interior lighting, primary electric space 
heating, central cooling, and room air conditioning. The thermostat temperature settings were set at 78 degrees Fahrenheit 
for cooling and at 68 degrees Fahrenheit for primary space heating. 

Table 7-1 through Table 7-5 present electric usage for five profiles: 

• Electric usage by baseline territory 
• Electric usage by baseline territory group 
• Electric usage by utility and medical baseline status 
• Electric usage by utility and medical equipment status 
• Electric usage by utility and CARE/FERA status 

Note: The tables in this section are formatted to Tabloid (11” x 17) paper. An Excel workbook is also available as an 
attachment. 
” 
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7.1 Electric usage by utility baseline territory 
Table 7-1 presents the Essential Usage and Total Household Usage for the electric utility baseline territories. 

 

Table 7-1 Electric usage by utility baseline territory 

Electric 
Utility 

Baseline 
Territory 

All 
electric 

Annual 
Essential 

Usage 
(kWh) 

Summer 
Essential 

Usage 
(kWh) 

Winter 
Essential 

Usage 
(kWh) 

Annual 
Total 

Household 
Usage 
(kWh) 

Summer 
Total 

Household 
Usage 
(kWh) 

Winter 
Total 

Household 
Usage 
(kWh) 

Daily 
Annual 

Essential 
Usage 
(kWh) 

Daily 
Summer 
Essential 

Usage 
(kWh) 

Daily 
Winter 

Essential 
Usage 
(kWh) 

Daily Annual 
Total 

Household 
Usage (kWh) 

Daily Summer 
Total 

Household 
Usage (kWh) 

Daily Winter 
Total 

Household 
Usage (kWh) 

Summer 
Days 

Winter 
Days 

PG&E P No    2,755     1,453     1,302     8,288     3,091     5,653     7.5   11.9     5.4    22.7    25.3    23.3  122 243 

PG&E P Yes    4,807     1,512     3,295   10,363     3,136     7,721   13.2   12.4   13.6    28.4    25.7    31.8  122 243 

PG&E Q No    1,832     685     1,148     6,401     2,131     4,283     5.0     5.6     4.7    17.5    17.5    17.6  122 243 

PG&E Q Yes    2,760     735     2,025     8,490     2,545     6,038     7.6     6.0     8.3    23.3    20.9    24.8  122 243 

PG&E R No    3,861     2,343     1,517     8,234     3,547     5,570   10.6   19.2     6.2    22.6    29.1    22.9  122 243 

PG&E R Yes    5,100     2,343     2,757   10,053     3,717     7,285   14.0   19.2   11.3    27.5    30.5    30.0  122 243 

PG&E S No    3,020     1,674     1,346     7,428     2,972     5,106     8.3   13.7     5.5    20.4    24.4    21.0  122 243 

PG&E S Yes    4,212     1,626     2,586     9,318     3,099     6,805   11.5   13.3   10.6    25.5    25.4    28.0  122 243 

PG&E T No    1,526     538     989     4,461     1,460     3,002     4.2     4.4     4.1    12.2    12.0    12.4  122 243 

PG&E T Yes    2,385     642     1,743     5,038     1,473     3,565     6.5     5.3     7.2    13.8    12.1    14.7  122 243 

PG&E V No    1,823     716     1,107     5,660     1,940     3,856     5.0     5.9     4.6    15.5    15.9    15.9  122 243 

PG&E V Yes    3,158     962     2,196     6,811     2,118     4,766     8.7     7.9     9.0    18.7    17.4    19.6  122 243 

PG&E W No    4,041     2,466     1,575     7,487     3,378     4,990   11.1   20.2     6.5    20.5    27.7    20.5  122 243 

PG&E W Yes    4,920     2,445     2,475     7,910     3,220     5,563   13.5   20.0   10.2    21.7    26.4    22.9  122 243 

PG&E X No    1,914     806     1,109     5,771     1,990     3,908     5.2     6.6     4.6    15.8    16.3    16.1  122 243 

PG&E X Yes    2,606     754     1,852     5,765     1,723     4,150     7.1     6.2     7.6    15.8    14.1    17.1  122 243 

PG&E Y No    2,390     1,162     1,227     7,481     2,641     5,109     6.5     9.5     5.1    20.5    21.6    21.0  122 243 

PG&E Y Yes    4,366     1,050     3,316     9,168     2,540     6,832   12.0     8.6   13.6    25.1    20.8    28.1  122 243 

PG&E Z No    2,647     1,279     1,367     7,694     2,826     5,387     7.3   10.5     5.6    21.1    23.2    22.2  122 243 

PG&E Z Yes    2,453     613     1,840     8,956     2,641     6,315     6.7     5.0     7.6    24.5    21.7    26.0  122 243 
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Electric 
Utility 

Baseline 
Territory 

All 
electric 

Annual 
Essential 

Usage 
(kWh) 

Summer 
Essential 

Usage 
(kWh) 

Winter 
Essential 

Usage 
(kWh) 

Annual 
Total 

Household 
Usage 
(kWh) 

Summer 
Total 

Household 
Usage 
(kWh) 

Winter 
Total 

Household 
Usage 
(kWh) 

Daily 
Annual 

Essential 
Usage 
(kWh) 

Daily 
Summer 
Essential 

Usage 
(kWh) 

Daily 
Winter 

Essential 
Usage 
(kWh) 

Daily Annual 
Total 

Household 
Usage (kWh) 

Daily Summer 
Total 

Household 
Usage (kWh) 

Daily Winter 
Total 

Household 
Usage (kWh) 

Summer 
Days 

Winter 
Days 

PG&E  Unknown-PGE No    1,881     874     1,008     5,751     2,070     3,940     5.2     7.2     4.1    15.8    17.0    16.2  122 243 

PG&E  Unknown-PGE Yes    3,163     1,430     1,732     6,701     2,441     4,726     8.7   11.7     7.1    18.4    20.0    19.4  122 243 

SCE 10 No    3,261     1,832     1,429     7,456     3,065     5,073     8.9   15.0     5.9    20.4    25.1    20.9  122 243 

SCE 10 Yes    3,281     1,316     1,966     6,958     2,422     4,994     9.0   10.8     8.1    19.1    19.9    20.6  122 243 

SCE 13 No    3,885     2,367     1,519     8,186     3,519     5,576   10.6   19.4     6.2    22.4    28.8    22.9  122 243 

SCE 13 Yes    5,170     2,101     3,068     9,158     3,247     6,829   14.2   17.2   12.6    25.1    26.6    28.1  122 243 

SCE 14 No    3,887     2,355     1,532     7,711     3,223     5,075   10.6   19.3     6.3    21.1    26.4    20.9  122 243 

SCE 14 Yes    5,144     2,630     2,515     9,079     3,727     6,172   14.1   21.6   10.3    24.9    30.5    25.4  122 243 

SCE 15 No    6,950     4,101     2,849   11,556     5,273     7,437   19.0   33.6   11.7    31.7    43.2    30.6  122 243 

SCE 15 Yes    7,606     4,163     3,443   13,327     5,557     8,700   20.8   34.1   14.2    36.5    45.5    35.8  122 243 

SCE 16 No    2,661     1,346     1,314     6,626     2,420     4,408     7.3   11.0     5.4    18.2    19.8    18.1  122 243 

SCE 16 Yes    3,457     1,446     2,011     8,467     2,929     6,079     9.5   11.9     8.3    23.2    24.0    25.0  122 243 

SCE 5 No    2,390     1,029     1,361   12,105     4,052     8,241     6.5     8.4     5.6    33.2    33.2    33.9  122 243 

SCE 5 Yes    2,141     568     1,574     7,174     2,151     5,043     5.9     4.7     6.5    19.7    17.6    20.8  122 243 

SCE 6 No    1,893     766     1,126     5,188     1,793     3,474     5.2     6.3     4.6    14.2    14.7    14.3  122 243 

SCE 6 Yes    2,121     650     1,472     4,748     1,468     3,348     5.8     5.3     6.1    13.0    12.0    13.8  122 243 

SCE 8 No    2,177     984     1,192     5,435     1,995     3,618     6.0     8.1     4.9    14.9    16.4    14.9  122 243 

SCE 8 Yes    2,328     820     1,509     5,019     1,649     3,498     6.4     6.7     6.2    13.8    13.5    14.4  122 243 

SCE 9 No    2,648     1,322     1,326     6,233     2,411     4,163     7.3   10.8     5.5    17.1    19.8    17.1  122 243 

SCE 9 Yes    2,786     1,106     1,680     5,532     1,932     3,837     7.6     9.1     6.9    15.2    15.8    15.8  122 243 

SCE Unknown-SCE No    3,311     1,759     1,552     7,555     2,971     4,999     9.1   14.4     6.4    20.7    24.4    20.6  122 243 

SCE Unknown-SCE Yes    3,387     1,403     1,983     7,762     2,667     5,471     9.3   11.5     8.2    21.3    21.9    22.5  122 243 

                 



 
 

DNV  –  www.dnv.com  Page 87 
 

Electric 
Utility 

Baseline 
Territory 

All 
electric 

Annual 
Essential 

Usage 
(kWh) 

Summer 
Essential 

Usage 
(kWh) 

Winter 
Essential 

Usage 
(kWh) 

Annual 
Total 

Household 
Usage 
(kWh) 

Summer 
Total 

Household 
Usage 
(kWh) 

Winter 
Total 

Household 
Usage 
(kWh) 

Daily 
Annual 

Essential 
Usage 
(kWh) 

Daily 
Summer 
Essential 

Usage 
(kWh) 

Daily 
Winter 

Essential 
Usage 
(kWh) 

Daily Annual 
Total 

Household 
Usage (kWh) 

Daily Summer 
Total 

Household 
Usage (kWh) 

Daily Winter 
Total 

Household 
Usage (kWh) 

Summer 
Days 

Winter 
Days 

SDG&E Coastal No    1,836     891     946     5,137     2,187     3,051     5.0     5.8     4.5    14.1    14.3    14.4  153 212 

SDG&E Coastal Yes    1,971     725     1,246     4,682     1,788     2,970     5.4     4.7     5.9    12.8    11.7    14.0  153 212 

SDG&E Desert No    5,132     3,105     2,027     7,806     3,636     4,432   14.1   20.3     9.6    21.4    23.8    20.9  153 212 

SDG&E Desert Yes    4,517     2,530     1,988     8,129     3,854     4,965   12.4   16.5     9.4    22.3    25.2    23.4  153 212 

SDG&E Inland No    2,063     1,060     1,004     5,631     2,445     3,367     5.7     6.9     4.7    15.4    16.0    15.9  153 212 

SDG&E Inland Yes    2,301     899     1,402     5,438     2,127     3,454     6.3     5.9     6.6    14.9    13.9    16.3  153 212 

SDG&E Mountain No    2,541     1,400     1,141     6,773     3,012     4,075     7.0     9.1     5.4    18.6    19.7    19.2  153 212 

SDG&E Mountain Yes    3,183     1,312     1,871     9,032     3,618     5,766     8.7     8.6     8.8    24.7    23.6    27.2  153 212 

SDG&E Unknown-SDGE No    1,891     941     950     5,484     2,318     3,281     5.2     6.2     4.5    15.0    15.1    15.5  153 212 

SDG&E Unknown-SDGE Yes    2,061     838     1,223     5,217     2,081     3,210     5.6     5.5     5.8    14.3    13.6    15.1  153 212 
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7.2 Electric usage by utility baseline territory group 
 

Table 7-2 presents the Essential Usage and Total Household Usage for the electric utility baseline territory groups. 

 

Table 7-2 Electric usage by utility baseline territory group 

Electric 
Utility Baseline Territory Group 

All 
electric 

Annual 
Essential 

Usage 
(kWh) 

Summer 
Essential 

Usage 
(kWh) 

Winter 
Essential 

Usage 
(kWh) 

Annual 
Total 

Household 
Usage 
(kWh) 

Summer 
Total 

Household 
Usage 
(kWh) 

Winter 
Total 

Household 
Usage 
(kWh) 

Daily 
Annual 

Essential 
Usage 
(kWh) 

Daily 
Summer 
Essential 

Usage 
(kWh) 

Daily 
Winter 

Essential 
Usage 
(kWh) 

Daily 
Annual 
Total 

Household 
Usage 
(kWh) 

Daily 
Summer 

Total 
Household 

Usage 
(kWh) 

Daily 
Winter 
Total 

Household 
Usage 
(kWh) 

Summer 
Days 

Winter 
Days 

PG&E PG&E Cool (T, V, Z) No   1,544    549    996    4,526    1,487    3,050     4.2     4.5     4.1   12.4    12.2    12.6  122 243 

PG&E PG&E Cool (T, V, Z) Yes   2,406    651    1,755    5,089    1,491    3,600     6.6     5.3     7.2   13.9    12.2    14.8  122 243 

PG&E PG&E Warm (Q, X, Y) No   1,931    818    1,113    5,837    2,014    3,955     5.3     6.7     4.6   16.0    16.5    16.3  122 243 

PG&E PG&E Warm (Q, X, Y) Yes   2,668    764    1,904    5,892    1,754    4,249     7.3     6.3     7.8   16.1    14.4    17.5  122 243 

PG&E PG&E Hot (P, R, S, W) No   3,401    1,973    1,428    7,759    3,217    5,279     9.3     16.2     5.9   21.3    26.4    21.7  122 243 

PG&E PG&E Hot (P, R, S, W) Yes   4,673    1,933    2,739    9,559    3,319    6,962     12.8     15.8     11.3   26.2    27.2    28.7  122 243 

PG&E PG&E Unknown No   1,881    874    1,008    5,751    2,070    3,940     5.2     7.2     4.1   15.8    17.0    16.2  122 243 

PG&E PG&E Unknown Yes   3,163    1,430    1,732    6,701    2,441    4,726     8.7     11.7     7.1   18.4    20.0    19.4  122 243 

SCE SCE Cool (6,8,16) No   2,089    917    1,172    5,402    1,937    3,604     5.7     7.5     4.8   14.8    15.9    14.8  122 243 

SCE SCE Cool (6,8,16) Yes   2,252    750    1,502    4,964    1,589    3,483     6.2     6.2     6.2   13.6    13.0    14.3  122 243 

SCE SCE Moderate (5,9) No   2,648    1,322    1,326    6,237    2,412    4,165     7.3     10.8     5.5   17.1    19.8    17.1  122 243 

SCE SCE Moderate (5,9) Yes   2,783    1,104    1,679    5,537    1,932    3,841     7.6     9.1     6.9   15.2    15.8    15.8  122 243 

SCE SCE Hot (10,13,14,15) No   3,959    2,308    1,651    8,134    3,441    5,438     10.8     18.9     6.8   22.3    28.2    22.4  122 243 

SCE SCE Hot (10,13,14,15) Yes   4,738    2,232    2,506    8,928    3,403    6,200     13.0     18.3     10.3   24.5    27.9    25.5  122 243 

SCE SCE Unknown No   3,311    1,759    1,552    7,555    2,971    4,999     9.1     14.4     6.4   20.7    24.4    20.6  122 243 

SCE SCE Unknown Yes   3,387    1,403    1,983    7,762    2,667    5,471     9.3     11.5     8.2   21.3    21.9    22.5  122 243 

SDG&E SDG&E Cool (Coastal) No   1,836    891    946    5,137    2,187    3,051     5.0     5.8     4.5   14.1    14.3    14.4  153 212 

SDG&E SDG&E Cool (Coastal) Yes   1,971    725    1,246    4,682    1,788    2,970     5.4     4.7     5.9   12.8    11.7    14.0  153 212 
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Electric 
Utility Baseline Territory Group 

All 
electric 

Annual 
Essential 

Usage 
(kWh) 

Summer 
Essential 

Usage 
(kWh) 

Winter 
Essential 

Usage 
(kWh) 

Annual 
Total 

Household 
Usage 
(kWh) 

Summer 
Total 

Household 
Usage 
(kWh) 

Winter 
Total 

Household 
Usage 
(kWh) 

Daily 
Annual 

Essential 
Usage 
(kWh) 

Daily 
Summer 
Essential 

Usage 
(kWh) 

Daily 
Winter 

Essential 
Usage 
(kWh) 

Daily 
Annual 
Total 

Household 
Usage 
(kWh) 

Daily 
Summer 

Total 
Household 

Usage 
(kWh) 

Daily 
Winter 
Total 

Household 
Usage 
(kWh) 

Summer 
Days 

Winter 
Days 

SDG&E SDG&E Moderate (Inland) No   2,063    1,060    1,004    5,631    2,445    3,367     5.7     6.9     4.7   15.4    16.0    15.9  153 212 

SDG&E SDG&E Moderate (Inland) Yes   2,301    899    1,402    5,438    2,127    3,454     6.3     5.9     6.6   14.9    13.9    16.3  153 212 

SDG&E 
SDG&E Hot (Mountain and 
Desert) 

No   2,942    1,664    1,278    6,933    3,108    4,131     8.1     10.9     6.0   19.0    20.3    19.5  153 212 

SDG&E 
SDG&E Hot (Mountain and 
Desert) 

Yes   3,585    1,679    1,906    8,759    3,689    5,525     9.8     11.0     9.0   24.0    24.1    26.1  153 212 

SDG&E SDG&E Unknown No   1,891    941    950    5,484    2,318    3,281     5.2     6.2     4.5   15.0    15.1    15.5  153 212 

SDG&E SDG&E Unknown Yes   2,061    838    1,223    5,217    2,081    3,210     5.6     5.5     5.8   14.3    13.6    15.1  153 212 
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7.3 Electric usage by utility and medical baseline status 
 

Table 7-3 presents electric usage by utility and medical baseline status. 

 

Table 7-3 Electric usage by utility and medical baseline status 

Electric 
Utility 

On 
Medical 
Baseline 

All 
electric 

Annual 
Essential 

Usage (kWh) 

Summer 
Essential 

Usage (kWh) 

Winter 
Essential 

Usage (kWh) 

Annual Total 
Household 

Usage (kWh) 

Summer 
Total 

Household 
Usage (kWh) 

Winter Total 
Household 

Usage (kWh) 

Daily Annual 
Essential 

Usage (kWh) 

Daily 
Summer 
Essential 

Usage (kWh) 

Daily Winter 
Essential 

Usage (kWh) 

Daily Annual 
Total 

Household 
Usage (kWh) 

Daily Summer 
Total 

Household 
Usage (kWh) 

Daily Winter 
Total 

Household 
Usage (kWh) 

Summer 
Days 

Winter 
Days 

PG&E Yes No  2,909   1,577   1,332    7,354   2,910   4,978   8.0   12.9   5.5   20.1   23.9   20.5  122 243 

PG&E Yes Yes  4,242   1,659   2,582    8,981   2,992   6,438   11.6   13.6   10.6   24.6   24.5   26.5  122 243 

PG&E No No  2,321   1,134   1,187    6,135   2,276   4,161   6.4   9.3   4.9   16.8   18.7   17.1  122 243 

PG&E No Yes  3,297   1,143   2,155    6,951   2,231   5,025   9.0   9.4   8.9   19.0   18.3   20.7  122 243 

PG&E Unknown No  2,013   962   1,052    5,581   2,067   3,831   5.5   7.9   4.3   15.3   16.9   15.8  122 243 

PG&E Unknown Yes  2,359   1,015   1,344    3,891   1,449   2,505   6.5   8.3   5.5   10.7   11.9   10.3  122 243 

SCE Yes No  3,373   1,868   1,505    7,852   3,164   5,255   9.2   15.3   6.2   21.5   25.9   21.6  122 243 

SCE Yes Yes  3,467   1,437   2,029    8,091   2,862   5,675   9.5   11.8   8.4   22.2   23.5   23.4  122 243 

SCE No No  2,853   1,482   1,370    6,501   2,550   4,342   7.8   12.1   5.6   17.8   20.9   17.9  122 243 

SCE No Yes  3,046   1,232   1,814    6,150   2,152   4,288   8.3   10.1   7.5   16.8   17.6   17.6  122 243 

SDG&E Yes No  2,046   1,043   1,004    5,449   2,375   3,252   5.6   6.8   4.7   14.9   15.5   15.3  153 212 

SDG&E Yes Yes  3,245   1,264   1,981    8,623   3,383   5,602   8.9   8.3   9.3   23.6   22.1   26.4  153 212 

SDG&E No No  1,930   961   970    5,343   2,293   3,182   5.3   6.3   4.6   14.6   15.0   15.0  153 212 

SDG&E No Yes  2,090   799   1,291    4,914   1,904   3,110   5.7   5.2   6.1   13.5   12.4   14.7  153 212 

SDG&E Unknown No  2,555   1,369   1,185    7,977   3,406   4,805   7.0   8.9   5.6   21.9   22.3   22.7  153 212 

SDG&E Unknown Yes  2,531   966   1,565    5,569   2,136   3,649   6.9   6.3   7.4   15.3   14.0   17.2  153 212 
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7.4 Electric usage by utility and medical equipment status 
Table 7-4 presents electric usage by utility and medical equipment status, based on responses in the 2019 RASS survey. 

 

Table 7-4 Electric usage by utility and medical equipment status 

Electric 
Utility 

Has 
Medical 

Equipment 
All 

electric 

Annual 
Essential 

Usage 
(kWh) 

Summer 
Essential 

Usage 
(kWh) 

Winter 
Essential 

Usage 
(kWh) 

Annual 
Total 

Household 
Usage 
(kWh) 

Summer Total 
Household 

Usage (kWh) 

Winter Total 
Household 

Usage 
(kWh) 

Daily 
Annual 

Essential 
Usage 
(kWh) 

Daily 
Summer 
Essential 

Usage 
(kWh) 

Daily Winter 
Essential 

Usage 
(kWh) 

Daily Annual 
Total 

Household 
Usage (kWh) 

Daily Summer 
Total 

Household 
Usage (kWh) 

Daily Winter 
Total 

Household 
Usage (kWh) 

Summer 
Days Winter Days 

PG&E Yes No    2,607     1,360     1,247    6,855     2,640     4,606    7.1    11.1    5.1   18.8     21.6     19.0  122 243 

PG&E Yes Yes    3,596     1,251     2,345    7,514     2,431     5,400    9.9    10.3    9.7   20.6     19.9     22.2  122 243 

PG&E No No    2,332     1,141     1,191    6,148     2,284     4,173    6.4    9.4    4.9   16.8     18.7     17.2  122 243 

PG&E No Yes    3,332     1,166     2,166    7,030     2,261     5,081    9.1    9.6    8.9   19.3     18.5     20.9  122 243 

SCE Yes No    3,225     1,778     1,447    7,395     2,974     4,895    8.8    14.6    6.0   20.3     24.4     20.1  122 243 

SCE Yes Yes    3,173     1,346     1,827    6,731     2,400     4,669    8.7    11.0    7.5   18.4     19.7     19.2  122 243 

SCE No No    2,848     1,477     1,371    6,494     2,545     4,340    7.8    12.1    5.6   17.8     20.9     17.9  122 243 

SCE No Yes    3,048     1,230     1,818    6,159     2,153     4,296    8.4    10.1    7.5   16.9     17.6     17.7  122 243 

SDG&E Yes No    2,041     1,035     1,006    5,491     2,384     3,269    5.6    6.8    4.7   15.0     15.6     15.4  153 212 

SDG&E Yes Yes    2,203     841     1,362    5,476     2,133     3,459    6.0    5.5    6.4   15.0     13.9     16.3  153 212 

SDG&E No No    1,932     962     970    5,347     2,295     3,185    5.3    6.3    4.6   14.6     15.0     15.0  153 212 

SDG&E No Yes    2,148     822     1,325    5,083     1,971     3,226    5.9    5.4    6.3   13.9     12.9     15.2  153 212 
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7.5 Electric usage by utility and CARE/FERA status 
Table 7-5 presents electric usage by utility and CARE/FERA status. 

Table 7-5 Electric usage by utility and CARE/FERA status  

Electric 
Utility 

CARE/FERA 
Status 

All 
electric 

Annual 
Essential 

Usage 
(kWh) 

Summer 
Essential 

Usage 
(kWh) 

Winter 
Essential 

Usage 
(kWh) 

Annual Total 
Household 

Usage (kWh) 

Summer Total 
Household 

Usage (kWh) 

Winter Total 
Household 

Usage (kWh) 

Daily Annual 
Essential 

Usage (kWh) 

Daily Summer 
Essential 

Usage (kWh) 

Daily Winter 
Essential 

Usage (kWh) 

Daily Annual 
Total 

Household 
Usage (kWh) 

Daily Summer 
Total 

Household 
Usage (kWh) 

Daily Winter 
Total 

Household 
Usage (kWh) 

Summer 
Days 

Winter 
Days 

PG&E On CARE No    2,431     1,253     1,178    5,510     2,152     3,676    6.7    10.3    4.8   15.1     17.6     15.1  122 243 

PG&E On CARE Yes    3,214     1,208     2,007    6,151     2,057     4,429    8.8    9.9    8.3   16.9     16.9     18.2  122 243 

PG&E on FERA No    2,222     1,072     1,150    6,275     2,311     4,109    6.1    8.8    4.7   17.2     18.9     16.9  122 243 

PG&E on FERA Yes    3,971     1,178     2,793    8,815     2,683     6,554    10.9    9.7    11.5   24.2     22.0     27.0  122 243 

PG&E No No    2,327     1,125     1,202    6,455     2,369     4,400    6.4    9.2    4.9   17.7     19.4     18.1  122 243 

PG&E No Yes    3,399     1,158     2,241    7,406     2,354     5,354    9.3    9.5    9.2   20.3     19.3     22.0  122 243 

PG&E Unknown No    2,013     962     1,052    5,581     2,067     3,831    5.5    7.9    4.3   15.3     16.9     15.8  122 243 

PG&E Unknown Yes    2,359     1,015     1,344    3,891     1,449     2,505    6.5    8.3    5.5   10.7     11.9     10.3  122 243 

SCE On CARE No    2,688     1,398     1,289    5,503     2,189     3,599    7.4    11.5    5.3   15.1     17.9     14.8  122 243 

SCE On CARE Yes    2,793     1,104     1,690    5,245     1,829     3,652    7.7    9.0    7.0   14.4     15.0     15.0  122 243 

SCE on FERA No    2,835     1,449     1,387    6,257     2,452     4,173    7.8    11.9    5.7   17.1     20.1     17.2  122 243 

SCE on FERA Yes    2,765     1,058     1,707    5,638     1,979     3,963    7.6    8.7    7.0   15.4     16.2     16.3  122 243 

SCE No No    2,948     1,537     1,411    6,984     2,731     4,696    8.1    12.6    5.8   19.1     22.4     19.3  122 243 

SCE No Yes    3,195     1,308     1,887    6,690     2,345     4,667    8.8    10.7    7.8   18.3     19.2     19.2  122 243 

SDG&E On CARE No    1,652     789     862    3,983     1,711     2,344    4.5    5.2    4.1   10.9     11.2     11.1  153 212 

SDG&E On CARE Yes    1,849     713     1,136    3,833     1,487     2,402    5.1    4.7    5.4   10.5    9.7     11.3  153 212 

SDG&E on FERA No    2,201     1,176     1,024    5,760     2,479     3,420    6.0    7.7    4.8   15.8     16.2     16.1  153 212 

SDG&E on FERA Yes    2,658     896     1,763    7,520     2,826     4,815    7.3    5.9    8.3   20.6     18.5     22.7  153 212 

SDG&E No No    2,021     1,017     1,004    5,750     2,470     3,433    5.5    6.6    4.7   15.8     16.1     16.2  153 212 

SDG&E No Yes    2,262     864     1,398    5,579     2,163     3,549    6.2    5.6    6.6   15.3     14.1     16.7  153 212 

SDG&E Unknown No    2,555     1,369     1,185    7,977     3,406     4,805    7.0    8.9    5.6   21.9     22.3     22.7  153 212 

SDG&E Unknown Yes    2,531     966     1,565    5,569     2,136     3,649    6.9    6.3    7.4   15.3     14.0     17.2  153 212 
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 INTERVIEW RECRUITMENT SCRIPT & INTERVIEW GUIDE 
Recruitment & Scheduling Script 

Hello. May I speak to [ACCOUNT NAME]? 
 
My name is __________ and I calling from APPRISE on behalf of [Southern California Edison OR Pacific Gas & Electric 
OR San Diego Gas & Electric]. I am calling because about two years ago someone in your household completed the 
California Home Energy survey, which was a survey that asked about the appliances used in your home. [IF NEEDED: 
According to our records, this survey was completed for your home at [ADDRESS].] 
 
We are conducting additional research about how households like yours make decisions about how to use electricity. I 
would like to schedule a telephone interview to learn more about how your household uses electricity. The interview would 
ask for you to share your experiences and would take about 30 minutes to complete. Your responses will remain confidential 
as part of this important research effort, and you would receive a $25 Visa reward card for your participation. 

1. Are you willing to participate in this interview? 

YES 
NO [ASK IF ANOTHER ADULT IN HOME MAY BE WILLING] 

 

2. Thank you. I would like to schedule an interview, but first I want to confirm two items with you. First, are you an 
adult age 18 or older? 

YES 
NO [ASK FOR ADULT; OTHERWISE THANK AND TERMINATE] 

3. I would like to also confirm your home address before we schedule the interview. Is the home at [ADDRESS] your 
year-round residence? 

YES 
NO – PART-YEAR or VACATION HOME [THANK AND TERMINATE] 
NO – I MOVED / INCORRECT ADDRESS [CONFIRM THEY ARE STILL RESIDING IN CA TO CONTINUE] 
NO – DO NOT LIVE THERE, SOMEONE ELSE LIVES THERE [THANK AND TERMINATE] 

 

4. Thank you for confirming those items. When are you available this week to complete the interview? I can work to 
schedule a time that is convenient for you. 

AVAILABLE NOW [BEGIN INTERVIEW] 
AVAILABLE ANOTHER TIME [RECORD DATE AND TIME] 

 

5. Is this the best phone number to reach you on [SCHEDULED DATE/TIME]? 

YES 
NO [Record Preferred Phone Number] 

 
Great. I look forward to speaking with you on [SCHEDULED DATE/TIME]. If you have any questions, I can also provide you 
with my phone number and information. My name is __________ and I can be reached toll-free at 1-888-434-8008. 
 
INTRODUCTION & RECORDING CONSENT (1 minute) 
Thank you again for agreeing to participate in this interview. The purpose of the interview is to learn more about how 
households like yours use electricity. This interview will take about 30 minutes to complete, and your responses will remain 
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confidential and will not be attributed to you. Once we complete our conversation, you will be mailed a $25 reward card to 
thank you for completing the interview and sharing your experiences and thoughts with me.  
 
I would like to record our conversation to assist me with accurately noting your responses from the interview. If you approve, 
the recording would only be used to provide assistance with accurately noting your responses. If you do not approve 
recording the interview, we can still continue, and I will only type notes during the interview.  
 

Q0. Do I have your permission to record this interview?  
Yes 
No 

   
[IF YES] Thank you. I have just started recording the conversation. Thank you for providing your permission to record this 
interview to assist me with taking notes. 
[IF NO] Okay. I will not record the interview and will only take notes.  
 
HOME AND HOUSEHOLD INFORMATION (4 minutes) 
I would like to start by making sure I have a good understanding of your home. You may have been asked about some of 
these in the survey you completed previously, but I want to make sure we have current information. 
 

1.1 First, do you RENT or OWN your home? 
 RENT 
 OWN 
 OTHER (Describe) 
 
1.2. Can you provide a description of your household and those who live with you? Has there been a change to the 

composition of your household due to the coronavirus pandemic? [PROBE IF NECESSARY]: 
a. Including yourself, is anyone who lives in your home age 65 years and older?  
b. Is anyone who lives in your home under 18 years old? 
c. Including yourself, does anyone who lives in your home have serious difficulty with daily activities or 

leaving the home alone because of health challenges, difficulty walking or climbing stairs, or other 
reasons? 

 
1.6 How, if at all, has the coronavirus pandemic affected the amount of time you or other members of your 

household spend at home compared to before the pandemic?  
  

a. [PROBE IF NECESSARY]: Do you spend more time at home or less time at home compared to before the 
pandemic? Is that due to a change in your employment, changes in your social activities, or other reasons? 
 

ELECTRICITY USES BY CATEGORY (8 minutes) 
Now I want to ask you about different ways you may use electricity in your home. For these questions, please try to think 
about how you and everyone in your household uses electricity for different purposes throughout the year – in the summer, 
fall, winter, and spring. 
 

1. In some areas, households find that they need cooling during at least part of the year to have a home that is safe 
and comfortable. How do you generally cool your home? What are the conditions in which you would choose to use 
your cooling equipment? 

[IF HAS AIR CONDITIONING, ASK QUESTIONS]  
a. [IF NECESSARY] What types of air condition equipment do you have (i.e., central, room, evaporative)?  

 
b. [IF NECESSARY] How do you use it? At what time of year/times of day? What temperature do you set 

when using your equipment? Are there any other times or circumstances you use the equipment? 
 

c. Thinking about a time when the weather was hotter and you wanted to use your air conditioning 
equipment, how do you think it would affect your family’s well-being if you could only use the equipment 
for a limited period and could not cool your house as much as you would prefer or would normally? Why 
would it have that impact? 
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d. Still thinking about a time when the weather was hotter and you wanted to use your air conditioning 
equipment, How do you think it would affect your family’s well-being if you were not able to use your air 
conditioning equipment at all? Why would it have that impact? 
 

e. If it was very hot and you were not able to use your air conditioning, what would you do to protect yourself 
and your family? 
 

2. In some areas, households find that they need to heat their homes during at least part of the year to have a home 
that is safe and comfortable. How do you generally heat your home? What are the conditions in which you would 
choose to use your heating equipment? 

[IF HAS HEATING EQUIPMENT, ASK QUESTIONS. IF NOT, PROMPT TO ASK ABOUT PLUG-IN PORTABLE 
SPACE HEATERS]  

a. [IF NECESSARY] What types of heating equipment do you have? Does it use electricity or another fuel? 
 

b. [IF NECESSARY] How do you use it? At what time of year/times of day? What temperature do you set 
when using your equipment? Are there any other times or circumstances you use the equipment? 
 

c. Thinking about a time when the weather was colder and you wanted to use your heating equipment, how 
do you think it would affect your family’s well-being if you could only use the equipment for a limited period 
and could not heat your home as much as you would prefer or would normally? Why would it have that 
impact? 
 

d. Still thinking about a time when the weather was colder and you wanted to use your air conditioning 
equipment, how do you think it would affect your family’s well-being if you were not able to use it at all? 
Why would it have that impact? 
 

e. If it was very cold and you were not able to use your heating equipment, what would you do to protect 
yourself and your family? 

 
3. Most households have at least one refrigerator. Some households have a second refrigerator and/or a freezer in 

the home or garage. What types of refrigerators and freezers do you have in your home? 
 

a. [IF SECOND REFRIGERATOR] How do you use your second refrigerator or freezer? Where is it located? 
Is it always turned on? 
  

b. [IF SECOND REFRIGERATOR] Thinking about a time when you wanted to use your second refrigerator, 
how do you think your family’s well-being would be affected if you were not able to use that refrigerator? 
Why would it have that impact? 
 

c. [IF FREEZER] How do you use your freezer? Where is it located? Is it always turned on? 
 

d. [IF FREEZER] Thinking about a time when you wanted to use your freezer, how do you think your family’s 
well-being would be affected if you were not able to use that freezer? Why would it have that impact? 

 
4. Most households have some type of cooking equipment in their homes, such as a stove top, a range or oven, a 

microwave, a toaster or toaster oven, and other kinds of equipment. What types of cooking appliances do you have 
in your home? Which do you use most often? 
 

Cooking Appliance Use – Y/N 
Use Most Often – 

Y/N 

Stovetop or Cooktop   

Range or Oven   

Microwave   
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Toaster/Toaster Oven   

Other -    

Other -    

Other -    

 
a. If you suddenly could not use electricity, what cooking equipment would it be a problem to go without? If 

that lasted for at least several days, how would that affect your family’s well-being? Why would it have that 
impact? Is there anything that you could do to accommodate the loss of that equipment? 
 

5. This next question concerns electronic devices like TVs, computers, internet devices, entertainment devices, and 
charging devices. Which of those devices do you have in your home? Which of those devices do you use most 
often? 
 

Electronic Devices Use – Y/N 
Use Most Often – 

Y/N 

TVs   

Computers/Laptops   

Internet Devices   

Chargers   

Other -    

Other -    

Other -    

 
a. If you suddenly could not use electricity, which type of electronic devices would it be a problem to go 

without? If that lasted for at least several days, how would that affect your family’s well-being? Why would 
it have that impact? Is there anything that you could do to accommodate the loss of that equipment? 
 

6. [IF NOT MEDICAL BASELINE] Does anyone in your household use a medical device that requires electricity or 
have a medical condition that requires using heating, cooling, or air purifying? [IF NO OR UNSURE, PROVIDE 
EXAMPLES.] 

 
[IF YES (HAS MEDICAL DEVICE OR CONDITION), ASK QUESTIONS]  

 
a. What kind of medical devices or equipment are used? When/how often is each used?  

 
b. If you suddenly could not use electricity, how do you think being unable to use [the device or maintain 

heating/cooling/air purification] would impact that person? If that lasted for at least several days, how 
would that affect his or her well-being? Why would it have that impact? Is there anything that you could do 
to accommodate the loss of that [device or heating/cooling/air purification]? 

 
7. [IF MEDICAL BASELINE] According to our records, your home is participating in the California Medical Baseline 

program. That program provides electricity at a lower cost to help households who depend on power for certain 
medical needs. This could include needing to use medical devices that run on electricity, or having a medical 
condition that requires using heating, cooling, or air purifying. Can you please tell me about the medical needs in 
your household that require electricity?  

 
a. What kind of medical devices or equipment are used? When/how often is each used?  
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b. If you suddenly could not use electricity, how do you think being unable to use [the device or maintain 

heating/cooling/air purification] would impact that person? Why would it have that impact? If that lasted for 
at least several days, how would that affect his or her well-being? Is there anything that you could do to 
accommodate the loss of that [device or heating/cooling/air purification]? 

 
8. Are there any other ways your household uses electricity that we have not discussed that are important for your 

household?  

 
AFFORDABILITY & TRADE-OFFS (4 minutes) 
Now I want to ask you about the affordability of your electric bills and how you make choices about managing your expenses 
and budget. 

9. Have you ever had a time when you had to skip paying other bills in order to help pay your electric bill? 
This could include paying less than was due for other bills to help pay your electric bill. 
 

a.  [IF YES] Can you tell me about this? What did you spend less on or skip paying for? What led you to 
make the decision instead of skipping or paying less than you owed on your electric bill? For how long did 
this go on? 
 

b. [IF YES] How do you think that doing this impacted your family’s well-being? Why did it have that effect? 
 

10. Have you ever had a time when you had to skip purchasing necessities like food, medicine, or medical care in order 
to help pay your electric bill?  

 
a. [IF YES] Can you tell me about this? What do you skip purchasing or spend less on? What led you to 

make that decision instead of skipping or paying less than you owed on your electric bill? For how long did 
this go on? 
 

b. [IF YES] How do you think that doing this impacted your family’s well-being? Why did it have that effect? 
 

11. [IF NO TO BOTH] So you have never found that your electric bill exceeded your budget or what you could pay? 
 

 
ELECTRICITY UNDERUTILIZATION (10 minutes) 
I would like you to imagine a scenario for me. Imagine that tomorrow, your household learns it cannot afford your current 
electric bills, and that you won’t be able to afford them throughout the next year – in the summer, fall, winter, and spring. 
This could be because you lose a source of income or savings, or you have a large, unexpected expense for something else 
that can’t be avoided. Please imagine that you would not be able to get help in paying your electric bills from other people or 
sources. 
 

12. If this situation happened, what changes do you think your household would make to try to use less electricity and 
lower your bill? [PROBE IF NECESSARY]: 
 

13. [IF THEY DID NOT MENTION A/C ABOVE]: How, if at all, do you think your household would make changes to 
how you use air conditioning to try to use less electricity and lower your bill? [PROBE IF NECESSARY]: 

a. Do you think your household would reduce your A/C use?  
b. Do you think your household would try to change the time of day you use A/C or other cooling devices to 

avoid using electricity at certain times of day when the electricity rates or charges may be higher? 

c. Do you think your household would use fans or some other type of cooling equipment in place of A/C?  
d. Do you think your household would block off or not use certain parts of your home in order to save on 

cooling costs?  
e. Do you think any members of your household would spend less time at home and more time at other 

locations to avoid using A/C at home?  
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f. Has your household ever actually had to make changes to how you use air conditioning due to a situation 
like the one mentioned above?  

i. [IF YES to 13b]: What changes did you make?  
ii. [IF YES to 13b]: How did those changes impact the health, safety, and well-being of the 

members of your household? Why did they have that effect? 

 
14. [IF THEY DID NOT MENTION ELECTRIC HEATING ABOVE]: How, if at all, do you think your household would 

make changes to how you use your main heating and/or space heaters to try to use less electricity and lower your 
bill? [PROBE IF NECESSARY]: 

a. [IF ELECTRIC MAIN HEAT]: Do you think your household would reduce your usage of your main heat?  
b. [IF ELECTRIC MAIN HEAT]: Do you think your household would use space heaters or some other heating 

device in place of your main heat?  
c. [IF SPACE HEATERS ONLY]: Do you think your household would reduce your overall usage of your 

space heaters? 
d. Do you think your household would try to change the time of day you use your electric heating devices or to 

avoid using electricity at certain times of day when the electricity rates or charges may be higher? 
e. Do you think your household would block off or not use certain parts of your home in order to save on 

heating costs?  
f. Do you think any members of your household would spend less time at home and more time at other 

locations in order to avoid using heating costs at home?  

 
g. Has your household ever actually had to make changes to your heating use due to a situation like the 

hypothetical one mentioned above?  
i. [IF YES to 14b]: What changes did you make?  
ii. [IF YES to 14b]: How did those changes impact the health, safety, and well-being of the 

members of your household? Why did they have that effect? 

 
15. [IF THEY DID NOT MENTION FRIDGES/FREEZERS ABOVE]: How do you think your household would make 

changes to how you use your refrigerator(s) or freezer(s) to try to use less electricity and lower your bill? [PROBE 
IF NECESSARY]: 

a. Would your household modify the temperature on any of your fridges or freezers? 

b. [IF MULTIPLE FRIDGES/FREEZERS] Would your household unplug your additional fridge or freezer?  

 
c. Has your household ever actually had to change your fridge or freezer use due to a situation like the one 

mentioned above? 
i. [IF YES to 15b]: What changes did you make?  
ii. [IF YES to 15b]: How did those changes impact the health, safety, and well-being of the 

members of your household? Why did they have that effect? 

 
16. [IF THEY DID NOT MENTION ELECTRIC COOKING EQUIPMENT ABOVE]: How do you think your household 

would make changes to the way you use your electric cooking equipment to try to use less electricity and lower 
your bill? [PROBE IF NECESSARY]: 

a. Do you think your household would switch from using one type of cooking equipment to another to try to 
save on electricity? If so, what specifically would you change?  

b. Do you think your household would make changes to the times of day you cook or the frequency at which 
you cook?  

 
c. Has your household ever actually had to make changes to how you use your electric cooking equipment 

due to a situation like the one mentioned above?  



 
 

DNV  –  www.dnv.com  Page 100 
 

i. [IF YES to 16b]: What changes did you make?  
ii. [IF YES to 16b]: How did those changes impact the health, safety, and well-being of the 

members of your household? Why did they have that effect? 

 
17. [IF THEY DID NOT MENTION ELECTRONIC DEVICES ABOVE] Under the hypothetical scenario we’ve been 

mentioning, do you think your household would make changes to the way you use electronic devices (such as TVs, 
computers, chargers, etc.) to try to use less electricity and lower your bill? [PROBE IF NECESSARY]: 

a. Do you think your household would reduce the use of any of your electronic devices?  
b. Do you think your household would switch from using one type of electronic device to another to try to 

save on electricity?  
c. Do you think you would modify when you use any of your electronic devices to avoid using electricity at 

times when rates may be higher?  

 
d. Have you ever actually had to modify your use of electronic devices due to a situation like the one 

mentioned above?  
i. [IF YES to 17b]: What changes did you make?  
ii. [IF YES to 17b]: How did those changes impact the health, safety, and well-being of the 

members of your household? Why did they have that effect? 

 
18. [IF THEY HAVE MEDICAL EQUIPMENT AND DID NOT MENTION IT ABOVE] Earlier you mentioned that 

someone in your household uses a medical device that uses electricity. If you faced a situation like the one we are 
imagining, do you think your household would make any changes to how the medical device is used to try to use 
less electricity and lower your bill? [PROBE IF NECESSARY]: 

a. Do you think your household would use that device less?  
b. Do you think your household would change how the device is used?  
c. Do you think your household would change the time of day that the device is used to try to avoid using it at 

times when electricity rates may be higher?  

 
d. Has your household ever actually had to make changes to the use of medical equipment due to a situation 

like the one mentioned above?  
i. [IF YES to 17b]: What changes did you make? 
ii. IF YES to 17b]: How did those changes affect the health, safety, and well-being of the family 

member(s) that uses the medical equipment? Why did they have that effect? 

 
 

19. [IF THEY DID NOT MENTION ABOVE] Finally, under this hypothetical scenario, what kinds of electricity uses 
would your household not be able to use less of? Why not? 

 
ELECTRICITY CONSERVATION (3 minutes) 
I want to ask you now about any decisions you may have made to use less electricity or to keep your electricity use lower 
when you were not specifically concerned about being able to afford or pay your electric bill. 

 
20. Has your household ever tried to use less electricity or to conserve because you were concerned about your 

impacts on the environment? 
 

a. [IF YES]: What kind of things did/do you use less of for this reason? 
 

b. [IF YES]: How do you think this impacted your family’s well-being? Why did they have that effect? 
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21. Has your household ever tried to use less electricity or to conserve because you wanted to save money or keep 
electricity expenses low, even though you could afford to pay a higher bill? 

 
a. [IF YES]: What kind of things did/do you use less of for this reason? 

 
b. [IF YES]: How do you think this impacted your family’s well-being? Why did they have that effect? 

 
22. If your electricity for the next year was free and you did not need to pay any electric bills, do you think your 

household would use electricity differently? How so?  
 
 
DEMOGRAPHICS (1 minute) 
I just have a few final questions for you to help us make sure we are reaching a variety of people.  
 

23. [CONFIRM OR ASK IF NOT ALREADY MENTIONED] Please tell me which of the following categories includes 
your age. 

Age 19-34 
Age 35-54 
Age 55-64 
Age 65 or older 
 

24. Finally, do you identify as male, female, or in some other way? 
 
CLOSING (1 minute) 

 
25. Thank you. Those are all of my questions. We will mail you your reward card in the next week. Can you please 

confirm for me your name and the address where we should mail the reward card? 
 
NAME: 
MAILING ADDRESS: 

 
Thank you again for your time and participation. It is greatly appreciated! If you have any questions or do not receive your 
reward card in the next month, please contact us. Have a great day. 
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 INTERVIEW SAMPLE 
 
The sample frame for the qualitative interviews was stratified into 24 strata. Table B-1 show the total households in the 
sample frame, the total households sampled and released for contacting, the target interview goals, and the final count of 
completed interviews by stratum.  

 

Table B-1. Sample strata 
Stratum Sample 

Frame 
Sampled 

and 
Released 

Target 
Interview 

Goal 

Complete
d 

Interview
s 

1 - Low - Medical Baseline - Seniors or Children - Has Cooling 10 3 1 1 

2 - Low - Medical Baseline - Seniors or Children - No Cooling 10 3 1 1 

3 - Low - Medical Baseline - No Seniors or Children - Has Cooling 17 16 2 2 

4 - Low - Medical Baseline - No Seniors or Children - No Cooling 10 3 1 2 

5 - Low - Not Medical Baseline - Seniors or Children - Has Cooling 55 34 5 3 

6 - Low - Not Medical Baseline - Seniors or Children - No Cooling 62 43 5 6 

7 - Low - Not Medical Baseline - No Seniors or Children - Has 
Cooling 

54 39 5 5 

8 - Low - Not Medical Baseline - No Seniors or Children - No 
Cooling 

53 31 5 6 

9 - Medium - Medical Baseline - Seniors or Children - Has Cooling 11 9 1 1 

10 - Medium - Medical Baseline - Seniors or Children - No Cooling 10 2 1 1 

11 - Medium - Medical Baseline - No Seniors or Children - Has 
Cooling 

21 11 2 2 

12 - Medium - Medical Baseline - No Seniors or Children - No 
Cooling 

8 2 1 1 

13 - Medium - Not Medical Baseline - Seniors or Children - Has 
Cooling 

57 38 5 5 

14 - Medium - Not Medical Baseline - Seniors or Children - No 
Cooling 

55 41 5 4 

15 - Medium - Not Medical Baseline - No Seniors or Children - Has 
Cooling 

55 44 5 6 
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Stratum Sample 
Frame 

Sampled 
and 

Released 

Target 
Interview 

Goal 

Complete
d 

Interview
s 

16 - Medium - Not Medical Baseline - No Seniors or Children - No 
Cooling 

49 33 5 6 

17 - High - Medical Baseline - Seniors or Children - Has Cooling 12 7 1 2 

18 - High - Medical Baseline - Seniors or Children - No Cooling 8 6 1 1 

19 - High - Medical Baseline - No Seniors or Children - Has 
Cooling 

16 16 2 1 

20 - High - Medical Baseline - No Seniors or Children - No Cooling 5 5 1 0 

21 - High - Not Medical Baseline - Seniors or Children - Has 
Cooling 

62 44 5 4 

22 - High - Not Medical Baseline - Seniors or Children - No 
Cooling 

46 30 5 7 

23 - High - Not Medical Baseline - No Seniors or Children - Has 
Cooling 

50 49 5 3 

24 - High - Not Medical Baseline - No Seniors or Children - No 
Cooling 

38 28 5 7 

Total 774 537 75 77 
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 INTERVIEW CALLING DISPOSITIONS 
Table C-1 shows the calling dispositions. Overall, the interview completion rate was 14%, the estimated eligibility rate 
was 91%, and the estimated response rate was 16%.35 

 

Table C-1. Final dispositions 
Final disposition Frequency Percent 

Non-working number 32 6% 

Wrong number 11 2% 

Deceased 2 <1% 

Ineligible - Moved out of CA 2 <1% 

Quota Reached 4 1% 

Too ill to participate 2 <1% 

Other technical problem 9 2% 

Not available for duration of fielding 1 <1% 

Hearing/language barrier 2 <1% 

Busy signal 9 2% 

Voicemail 165 31% 

No answer 99 18% 

Call-back 14 3% 

Broken Appointment 1 <1% 

Pretest Complete (Not Usable) 1 <1% 

Max Attempts Reached 18 3% 

Soft Refusal/Declined Participation 79 15% 

Hard Refusal 9 2% 

Completed 77 14% 

Total 537 100% 

 
 

 

 
35 Eligible households included all households with valid contact information who could have participated. Ineligible households include households with non-

working or incorrect phone numbers, or households with deceased contacts or contacts who moved out of state. The response rate was calculated as 77 
completed interviews divided by 490 households classified as eligible for the interview. 
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 SURVEY ADVANCE LETTER EXAMPLE 
 
 
 
 
 
 
 
P.O. Box 800 
Rosemead, CA 91770 
 
< Name > 
< Address Line One > < Address Line Two > 
 < City >, < State > < Zip Code> 
 
Dear [NAME]: 
Southern California Edison (SCE) is conducting an important study to better understand crucial electricity needs of 
California households, including electricity used for medical purposes.  
I am contacting you because you have been selected to participate in a short survey about important uses of electricity in your 
home. You have been selected to participate in this survey because your household completed the California Home Energy Survey 
approximately two years ago. We need your help to complete this additional research and have included the attached $5 bill as 
a thank you for your time. This survey will take about 5 to 10 minutes to complete. 
You can complete the survey by following these instructions: 
Option 1. Complete the survey online at:   www.appriseinc.org/casurvey 

To begin the survey, enter your Access Code.  
Your Access Code is: «APPRISE_ID» 

 
You can also access the survey by scanning the QR code  
shown to the right with your mobile device camera or app.                
 

Option 2. Call APPRISE toll-free at 1-888-434-8008 to complete the survey by telephone. When you call, please 
ask for Alexis and have your access code available (your access code is noted above). You may call 
APPRISE from 7 a.m. to 2 p.m. PT on weekdays. 
 

This research is sponsored by SCE and is being conducted by independent research firms APPRISE and DNV. All 
information collected in the survey will be kept confidential and will not be attributed to you. If you have any questions 
about the survey, please contact me. Thank you for your time and participation. 
 
Sincerely, 

 
Reginald Avery Wilkins, Ph.D. 
Measurement and Evaluation 
Southern California Edison 
(626) 302-0640 

 
 

QR Code 

Para completar la 
encuesta en español, 

llame al 1-888-434-8008 y 
pregunte por Roberto.  

 

http://www.appriseinc.org/casurvey
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 SURVEY EMAIL REMINDER EXAMPLE 
 



 

DNV  –  www.dnv.com  Page 107 
 

 

 SURVEY INSTRUMENT 
 

Introduction for Web Survey 
Welcome to the California Electricity Usage Survey!  
You have been selected to participate in this important survey because our records indicate someone in your 
household completed the California Home Energy Survey approximately two years ago. We are now conducting 
additional research to better understand the key electricity needs of California households. The purpose of this survey 
is to collect additional information about how households like yours use electricity. You should have received a letter 
or e-mail with information about this survey. 
This survey should take about 5 minutes to complete, and your responses will remain confidential and will not be 
attributed to you.  
You will need your Access Code to begin the survey. If you start the survey and need to return later to finish it, you 
can do so by returning to this website and entering your Access Code. If you have any problems, please email 
Daniel-bausch@appriseinc.org for assistance. 
To begin the survey, click “Next.” 
------------------ 
SCREENER 

A0. Please enter your Access Code to begin. Your Access Code is included in the email or letter you received 
about the survey.  

  Enter Access Code _____________ 
 
A1. Can you please confirm if you have lived at the address shown below since 2019 or earlier? 
 

[STREET] 
[CITY], CA 

 
  1. Yes - Lived at address since 2019 or earlier 
  2. No - Moved to this address after 2019 [THANK AND TERMINATE] 

3. Have never lived at the address shown [THANK AND TERMINATE] 
 
SECTION I - HEATING 
We are interested in learning more about how households like yours may use electricity to address the needs of 
residents who live in the home and have medical conditions or medical needs.  

 
HQ1. Including yourself, does anyone in your household have a medical condition where it is important to keep 

areas in your home extra warm in the winter or on cold days to maintain that person’s health and well-
being? 

1. No 
2. Yes 

 
HQ2. [ASK IF HQ1=YES] Which parts of your home are important to keep extra warm in the winter or on cold 

days due to someone in your household having a medical condition? 
1. Entire home or most of home 
2. Specific rooms or limited area in the home 

 
HQ2b. [ASK IF HQ1=YES] How often during the winter are you able to keep [IF HQ2= WHOLE HOME,  “your 
home”; IF HQ2=SOME ROOMS, “the areas that need it”] as warm as [it/they] should be to maintain the 
health and well-being of those who have a medical condition where it is important to do so?  

1. Never 
2. Rarely (a few days during the season) 
3. Sometimes (a few times a month) 
4. Often (a few days a week) 
5. Always (every day) 

 
HQ3. [ASK IF HQ1=YES & HQ2b IS NOT NEVER] What do you use to keep [your home OR these areas] 

extra warm in the winter or on cold days? Please select all that apply. 
1. Main heating system, such as built-in heating units 

about:blank
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2. Portable space heater(s)  
3. Fireplace or wood stove  
4. Heated clothing or blankets 
5. Ceiling Fans to push warm air down 

 
HQ4. What is the average thermostat temperature usually set to in [IF HQ1= NO OR HQ2 = WHOLE HOME, 

“your home”; IF HQ2=SOME ROOMS, “the areas that are kept extra warm”] during the daytime in the 
winter or heating season? 

1. Below 50° F  
2. 50 - 54° F  
3. 55- 60° F 
4. 61 - 65° F  
5. 66 - 70° F 
6. 71 - 75° F 
7. 76 - 80° F 
8. Above 80° F  
9. No Thermostat (simple on/off or high/low control or steam valve) 

 
HQ5. [ASK IF HQ1=YES & HQ4=1 to 8] How much warmer do you think the thermostat is set in the winter in 

[HQ2 = WHOLE HOME, “your home”; IF HQ2=SOME ROOMS, “the areas that are kept extra warm”] 
than it would be set if there was not a medical need requiring extra warmth? 

1. No warmer (thermostat setting would be kept the same) 
2. 1 - 2° warmer  
3. 3 - 4° warmer 
4. 5 - 6° warmer 
5. 7 - 8° warmer 
6. 8 - 9° warmer 
7. 10 or more degrees warmer 

SECTION II - COOLING 
CQ1. Including yourself, does anyone in your household have a medical condition where it is important to keep 

areas in your home extra cool in the summer or on hot days to maintain that person’s health and well-
being? 

1. No 
2. Yes 

 
CQ2. [ASK IF CQ1=YES] Which parts of your home are important to keep extra cool in the summer or on hot 

days due to someone in your household having a medical condition? 
1. Entire home or most of home 
2. Specific rooms or limited area in the home 

 
CQ2b. [ASK IF CQ1=YES] How often during the summer are you able to keep [IF HQ2= WHOLE HOME, “your 

home”; IF HQ2=SOME ROOMS, “the areas that need it”] as cool as [it/they] should be to maintain the 
health and well-being of those who have a medical condition where it is important to do so? 

1. Never 
2. Rarely (a few days during the season) 
3. Sometimes (a few times a month) 
4. Often (a few days a week) 
5. Always (every day) 

 
CQ3. [ASK IF CQ1=YES & CQ2b IS NOT NEVER] What do you use to keep [IF CQ2= 1 “your home”; If 

CQ2=2 “these areas”] extra cool during the daytime in the summer or on hot days? Please select all that 
apply. 

1. Central cooling system 
2. Room or Window air conditioners 
3. Ceiling Fans to pull warm air up 
4. Fans 
5. Other (Specify) 



 

DNV  –  www.dnv.com  Page 109 
 

 

 
CQ4. What is the average thermostat temperature usually set to in [IF CQ1= NO OR CQ2 = WHOLE HOME, 

“your home”; IF CQ2=SOME ROOMS, “the areas that are kept extra cool”] during the summer or 
cooling season? 

1. Below 65° F  
2. 65 - 67° F 
3. 68 - 69° F 
4. 70 - 73° F  
5. 74 - 76° F 
6. 77 - 80° F 
7. 81 - 85° F 
8. Over 85° F 
9. No Thermostat (simple on/off or high/low control) 

 
CQ5. [ASK IF CQ1=YES & CQ4=1 to 8] How much cooler do you think the thermostat is set in the summer in 

[CQ2 = WHOLE HOME, “your home”; IF CQ2=SOME ROOMS, “the areas that are kept extra cool”] 
than it would be set if there was not a medical need requiring extra cooling? 

1. No cooler (thermostat setting would be kept the same) 
2. 1 - 2° cooler  
3. 3 - 4° cooler 
4. 5 - 6° cooler 
5. 7 - 8° cooler 
6. 8 - 9° cooler 
7. 10 or more degrees cooler 

SECTION III – MEDICAL EQUIPMENT 
MQ1. Including yourself, does anyone in your household have a medical or health condition that requires the 

use of one or more medical devices or assistive equipment that need to be plugged-in to use or plugged 
in for charging? This can include medical equipment or machines recommended by a doctor, or devices 
that use electricity and assist with mobility.  

1. No 
2. Yes 

 
MQ2. [ASK IF MQ1=YES] Which types of plugged-in medical devices or assistive equipment are used in your 

household? Please select all that apply. [DISPLAY AS TABLE WITH CHECK BOXES; RANDOMIZE 
RESPONSE OPTIONS] 

1. Breathing support device, including CPAP machines, nebulizers, and respirators 
(oxygen concentrators) 

2. Air purification, circulation, or moisture-control device 
3. Health monitoring device 
4. Electric nerve stimulator 
5. Pressure pad or pump 
6. Eating equipment or suction machine for swallowing 
7. Dialysis machine 
8. Electric wheelchair, cart, or stairlift 
9. Electric adjustable bed or chair 
10. Other device(s) not listed above (Please describe the device: __________) 

 
MQ3. [ASK IF MQ1=YES] [DISPLAY TABLE WITH SELECTED ITEMS FROM MQ3] For each type of device 

you selected, please indicate how often during a typical week the device(s) are plugged in and turned on 
for use or plugged in for charging. [Response options are below the list of devices but will be shown for 
each device when the survey is implemented.] 

a. Breathing support devices, including CPAP machines, nebulizers, and respirators (oxygen 
concentrators) 

b. Air purification, circulation, or moisture-control devices 
c. Health monitoring devices 
d. Electric nerve stimulators 
e. Pressure pads and pumps 
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f. Eating equipment or suction machines for swallowing 
g. Dialysis machines 
h. Electric wheelchair, cart, or stairlift 
i. Electric adjustable bed or chair 
j. Other __________ 

 
1. Never 
2. Rarely (1-2 days per week) 
3. Sometimes (3-4 days per week) 
4. Often (5-6 days per week) 
5. Always (7 days per week) 

 
MQ4. [ASK IF MQ1=YES] [DISPLAY TABLE WITH SELECTED ITEMS FROM MQ3] On a typical day when 

these device(s) are being used, how many hours in the day are they plugged in and turned on for use or 
plugged in for charging. [Response options are below the list of devices but will be shown for each device 
when the survey is implemented.] 

a. Breathing support devices, including CPAP machines, nebulizers, and respirators (oxygen 
concentrators) 

b. Air purification, circulation, or moisture-control devices 
c. Health monitoring devices 
d. Electric nerve stimulators 
e. Pressure pads and pumps 
f. Eating equipment or suction machines for swallowing 
g. Dialysis machines 
h. Electric wheelchair, cart, or stairlift, 
i. Electric adjustable bed or chair 
j. Other Device Not Listed (Please describe the device: __________) 

 
1. Less than 1 hour 
2. 1 to 8 hours 
3. 9 to 16 hours 
4. 17 to 24 hours 

 
MQ5. Including yourself, does anyone in your household use a refrigerator or similar device to store medicine 

that needs to be kept at a controlled temperature? 
1. No 
2. Yes 

 
MQ6. [ASK IF MQ5=YES] Is the medicine stored in your main refrigerator or in a secondary unit, such as a 

minifridge? 
1. Main refrigerator 
2. Secondary refrigerator 

 
MQ7. [ASK IF HQ1=YES, OR CQ1=YES, OR MQ1=YES, or MQ5=YES] The ways that a household uses 

electricity can change over time. Please think about how your household uses electricity now compared to 
how you used electricity three years ago in 2019 (before the coronavirus pandemic began).  
 
Thinking about your household, do you think your use of electricity for medical purposes or needs has 
decreased, stayed the same, or increased since 2019?  

1. Decreased 
2. Stayed the same 
3. Increased 
4. Don’t Know 

 
SECTION IV – DEMOGRAPHICS 

DQ1. For each of the following age groups, how many people, including yourself, usually live in this home? 
a. Under 18 
b. 18-64 
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c. 65 and over 
1. None 
2. 1 
3. 2 
4. 3 
5. 4 
6. 5 or more 

 
[GENERATE HOUSEHOLD_COUNT = 1 if DQ1 SHOW 1 MEMBER ONLY, 2 IF MULTIPLE HOUSEHOLD 
MEMBERS] 

DQ1b. [SHOW IF HOUSEHOLD_COUNT = 2 & (HQ1=YES, OR CQ1=YES, OR MQ1=YES, or MQ5=YES)] 
Which age groups include the person or people in your household who have the medical or health need 
you indicated earlier? Please select all that apply. [DISPLAY CATEGORIES BASED ON CATEGORIES 
WITH 1 OR MORE FROM DQ1]. 

a. Under 18 
b. 18-64 
c. 65 and over 

1. None 
2. 1 
3. 2 
4. 3 
5. 4 
6. 5 or more 

 
DQ2. Please select the range that best describes your household’s total annual income. 

1. Less than $10,000 
2. $10,000 - $19,999 
3. $20,000-$24,999 
4. $25,000-$49,999 
5. $50,000-$74,999 
6. $75,000-$99,999 
7. $100,000-$149,999 
8. $150,000-$174,999 
9. $175,000-$199,999 
10. $200,000-$249,999 
11. $250,000 or more 
12. Prefer not to answer 

CLOSING 
You have completed the survey.  
[IF NON-MEDICAL BASELINE AND REPORTED MEDICAL NEED: As a [Utility] customer, you may be eligible for 
[utility]’s Medical Baseline Program. This program can provide assistance with electricity bills and with safety 
notifications for households with certain qualifying medical needs.  
If you are interested in learning more about the Medical Baseline program, such as the requirements for eligibility or 
how to apply, please visit the website below or call [utility] at [phone number] to learn more. 
[URL] 

Thank you for your time and participation. You may exit the survey by closing your browser. 
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 SURVEY SAMPLE INFORMATION 
 

The table below shows the total cases sampled from each stratum, the number who completed the EUS Survey, and 
the completion rate. 

 
 
 

Stratum Sample size Completed 
survey 

Completion 
rate 

Desert - No Seniors, No Children - CARE/FERA - Not On Medical 
Baseline 

16 6 38% 

Desert - No Seniors, No Children - CARE/FERA - On Medical Baseline 6 4 67% 

Desert - No Seniors, No Children - Not CARE/FERA - Not On Medical 
Baseline 

10 7 70% 

Desert - No Seniors, No Children - Not CARE/FERA - On Medical 
Baseline 

6 3 50% 

Desert - Seniors and/or Children - CARE/FERA - Not On Medical 
Baseline 

38 14 37% 

Desert - Seniors and/or Children - CARE/FERA - On Medical Baseline 24 13 54% 

Desert - Seniors and/or Children - Not CARE/FERA - Not On Medical 
Baseline 

20 10 50% 

Desert - Seniors and/or Children - Not CARE/FERA - On Medical 
Baseline 

22 11 50% 

Inland - Have Children, No Seniors - CARE/FERA - Not On Medical 
Baseline 

62 25 40% 

Inland - Have Children, No Seniors - CARE/FERA - On Medical Baseline 38 19 50% 

Inland - Have Children, No Seniors - Not CARE/FERA - Not On Medical 
Baseline 

30 16 53% 

Inland - Have Children, No Seniors - Not CARE/FERA - On Medical 
Baseline 

38 22 58% 

Inland - Have Seniors, No Children - CARE/FERA - Not On Medical 
Baseline 

108 57 53% 

Inland - Have Seniors, No Children - CARE/FERA - On Medical Baseline 98 53 54% 

Inland - Have Seniors, No Children - Not CARE/FERA - Not On Medical 
Baseline 

148 85 57% 
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Stratum Sample size Completed 
survey 

Completion 
rate 

Inland - Have Seniors, No Children - Not CARE/FERA - On Medical 
Baseline 

184 123 67% 

Inland - No Seniors, No Children - CARE/FERA - Not On Medical 
Baseline 

78 37 47% 

Inland - No Seniors, No Children - CARE/FERA - On Medical Baseline 48 27 56% 

Inland - No Seniors, No Children - Not CARE/FERA - Not On Medical 
Baseline 

62 39 63% 

Inland - No Seniors, No Children - Not CARE/FERA - On Medical 
Baseline 

76 53 70% 

Inland - Seniors and Children - CARE/FERA - Not On Medical Baseline 30 15 50% 

Inland - Seniors and Children - CARE/FERA - On Medical Baseline 20 10 50% 

Inland - Seniors and Children - Not CARE/FERA - Not On Medical 
Baseline 

12 3 25% 

Inland - Seniors and Children - Not CARE/FERA - On Medical Baseline 12 6 50% 

Mild - Have Children, No Seniors - CARE/FERA - Not On Medical 
Baseline 

28 13 46% 

Mild - Have Children, No Seniors - CARE/FERA - On Medical Baseline 20 10 50% 

Mild - Have Children, No Seniors - Not CARE/FERA - Not On Medical 
Baseline 

32 14 44% 

Mild - Have Children, No Seniors - Not CARE/FERA - On Medical 
Baseline 

36 19 53% 

Mild - Have Seniors, No Children - CARE/FERA - Not On Medical 
Baseline 

74 42 57% 

Mild - Have Seniors, No Children - CARE/FERA - On Medical Baseline 72 43 60% 

Mild - Have Seniors, No Children - Not CARE/FERA - Not On Medical 
Baseline 

154 86 56% 

Mild - Have Seniors, No Children - Not CARE/FERA - On Medical 
Baseline 

154 110 71% 

Mild - No Seniors, No Children - CARE/FERA - Not On Medical Baseline 48 25 52% 

Mild - No Seniors, No Children - CARE/FERA - On Medical Baseline 42 25 60% 
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Stratum Sample size Completed 
survey 

Completion 
rate 

Mild - No Seniors, No Children - Not CARE/FERA - Not On Medical 
Baseline 

58 33 57% 

Mild - No Seniors, No Children - Not CARE/FERA - On Medical Baseline 50 36 72% 

Mild - Seniors and Children - CARE/FERA - Not On Medical Baseline 12 4 33% 

Mild - Seniors and Children - CARE/FERA - On Medical Baseline 12 6 50% 

Mild - Seniors and Children - Not CARE/FERA - Not On Medical Baseline 10 6 60% 

Mild - Seniors and Children - Not CARE/FERA - On Medical Baseline 12 9 75% 

TOTAL 2,000 1,139 57% 
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 SURVEY DISPOSITIONS 
 

The table below presents the survey disposition results.  
 

• Ineligible – These cases were not eligible for the survey because the respondent indicated they moved since 2019, did 
not reside at the address until after 2019 (when the RASS was conducted), were not a valid residence, or the 
respondent was deceased. 
 

• Not Responsive to Outreach – Cases did not start the survey to confirm eligibility and did not refuse participation. In 
general, these include cases where multiple phone outreach attempts resulted in no answer, voicemail messages, busy 
signals, or requests to call back.  
 

• Declined Participation – Cases indicated to an interviewer that they did not want to participate. Most cases were soft 
refusals and only a small number were strong refusals. 
 

• Partial Completion – The respondent began the survey but did not complete the survey to the final demographics 
section. 
 

• Complete – The respondent completed the full survey to the final demographics section. 

 
Based on the final disposition outcomes, the estimated eligibility rate was 96 percent, the cooperation rate was 90 percent, 
and the estimated response rate was 59 percent.36  
 

Dispositions Count Percent 

Ineligible 49 2% 

Not Responsive to Outreach 683 34% 

Declined Participation 97 5% 

Partial Complete 32 2% 

Completed Survey 1,139 57% 

Online (Phone or Small Device) 298 15% 

Online (PC or Desktop) 329 16% 

By Phone 512 26% 

TOTAL 2,000 100% 

 
36 The eligibility rate was calculated as: All known eligible / [all known eligible + ineligible]. The cooperation rate was calculated as: complete / all known eligible]. The 

response rate was calculated as: complete / [(all known eligible) + (eligibility rate * not responsive to outreach)]. 



 
 

DNV  –  www.dnv.com  Page 116 
 

Dispositions Count Percent 

Eligibility Rate NA 96% 

Cooperation Rate NA 90% 

Response Rate NA 59% 

Note: The eligibility rate was calculated as: All known eligible / [all known eligible + ineligible].  

The cooperation rate was calculated as: complete / all known eligible].  

The response rate was calculated as: complete / [(all known eligible) + (eligibility rate * not responsive to outreach)]. 

 



 
 

DNV  –  www.dnv.com  Page 117 
 

 EUS WEB TOOL USER GUIDE 
 

  

http://www.dnv.com/
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8 ESSENTIAL USE OF ELECTRICITY STUDY (EUS) WEB TOOL USER GUIDE 
 

8.1 Background of Essential Use Study 
The California electric Investor-Owned Utilities (IOUs), including Pacific Gas and Electric (PG&E), Southern California 
Edison (SCE) and San Diego Gas & Electric (SDG&E), engaged DNV to conduct the Essential Use Study (EUS) as ordered 
by CPUC Decision 18-08-013. The EUS developed data and constructed a web tool to provide users the ability to define 
what household electricity usage is essential and to explore and evaluate the estimated usage across differently situated 
customers throughout California.  

The EUS is based on data from the 2019 California Residential Appliance Saturation Survey (RASS) and primary data 
collection via qualitative interviews and a supplemental survey to the RASS survey. The interviews explored the issues 
surrounding essential use and potential energy underutilization by low- to moderate -income households and households 
participating on a medical baseline rate (additional energy purchased at the lowest tier pricing). The surveys investigated 
incremental electricity usage for heating and cooling to mitigate medical needs and the use of electric equipment for medical 
conditions. 

The study’s primary deliverables included a final report and a publicly available web tool that produces estimates of the 
electric essential use consumption and the average total household consumption for seasonal (summer, winter) and annual 
time periods. The web tool user selects electric end-uses to be included in the essential use estimate and chooses 
geographic and demographic characteristics to refine the population of interest.  

The study’s scope of work was developed in consultation with its stakeholders: the Center for Accessible Technology 
(CforAT), the Public Advocates Office at the California Public Utilities Commission (Cal Advocates), and The Utility Reform 
Network (TURN). 

The EUS Final Report is available on the CALMAC database (https://www.calmac.org/search.asp) and from the web tool 
landing page. 

8.2 Access to the Web Tool 
8.2.1 Web URL 
The EUS Web Tool can be accessed through the following web link: 

https://caessentialuse.dnv.com 

 

The EUS Web Tool where users design and run a scenario is only accessible to registered users. The home page (linked 
above) includes a link to initiate the registration process. New users should click on the “Register Here” link on the home 
page to activate the Registration process. Returning users do not need to re-register and can directly proceed to login. 

Registration is not required to download EUS-related documents via links soon-to-be located on the Home page below the 
Login area. The documents will be posted as they become available. 

Figure 3 is a screen shot of the Home page and Figure 4 is a magnified version of the location of the Registration link. 

  

http://www.dnv.com/
https://www.calmac.org/search.asp
https://caessentialuse.dnv.com/
https://caessentialuse.dnv.com/
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Figure 3: Home page with Login and Registration link 

 

 

Figure 4. Registration link 

  

http://www.dnv.com/
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8.2.2 Registration 
As shown on the Registration page in Figure 5, the user will be asked to provide a valid email address and to create a 
password. An email address is required but will only be used for authenticating the registration process and resetting the 
password at the user request. 

 

Figure 5. Registration Page 

  
 

8.2.3 Login 
Registered users will enter the email and password used in the registration process to login to the EUS Web Tool, as shown 
in Figure 6. Once logged in, the Home page will refresh, and show an area describing and linking to the Design Scenario 
area of the EUS Web Tool. 

. 

Figure 6. Login area 

   

http://www.dnv.com/
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8.2.4 Home Page (after Login) 
After a user successfully logs in to the Web Tool, they can navigate to query the EUS data by clicking on the Design 
Scenario tab near the top of the page or on the Go to Design Scenario link. Figure 7 shows the location of the links to 
Design Scenario. 

The “Resources” area contains links to related projects and web tools.   

The “Reference Documents” area contains links to downloadable documents specific to EUS.  

The “Documents” area will contain links to download the CA Essential Use Study documents. Descriptions and last updated 
dates are also included in this area. The documents will be posted as they become available. 

A user can click “Log out “on top right to log out of the web tool. 

 

Figure 7. Home Page (after login) 

  

http://www.dnv.com/
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8.3 How to Design Scenario to query the EUS Data 
Clicking on the Design Scenario tab at the top of the Home page or clicking on the Go to Design Scenario link in the 
middle of the Home page will take a user to the Design Scenario page, where they can configure the analysis of EUS data. 

There are three steps to designing a scenario to query the EUS data.   

7. Select components of electric essential use. 
8. Create comparisons and specify households. 
9. Choose results options. 
This section outlines each step of the design scenario process. 

 

8.3.1 Step 1: Select components of electric essential use 
8.3.1.1 Default Essential Use Consumption 
By default, Essential Use Consumption includes estimated usage for the first refrigerator and interior lighting. If a user does 
not select any additional types of equipment, the Essential Use Consumption will display the electricity usage of the first 
refrigerator plus usage for interior lighting. A user cannot remove either the first refrigerator or indoor lighting from essential 
use. Because the majority of respondents indicated in the 2019 RASS that household water was heated using natural gas or 
propane, water heating is not included as part of the default essential use of electricity. Web tool users can include electric 
water heating as part of their user-defined essential use of electricity. 

8.3.1.2 Electric equipment types 
Users can create their own definition of Essential Use Consumption of electricity by selecting electric equipment (end uses) 
to include in essential usage, beyond the default outlined above. Selections are made by clicking on the checkbox next to 
the item or by using the drop-down menu for Miscellaneous. The Miscellaneous (plug load) is available in increments of 10% 
(on a scale of 0% to 100%) for a user to include in Essential Use Consumption. Electric usage attributed to medical devices 
is contained in the Miscellaneous plug load category. 

Figure 8 shows the categories of equipment available for users to select to be included in the Essential Use Consumption. 

Users can select as many appliances as they choose, but each piece of equipment is additive to the default essential 
usage. As more electric appliance categories are selected, the calculated Essential Use Consumption will increase. 

For example, if a user selects both electric water heating and solar water heating with electric backup, usage for both will be 
added so the resulting essential usage estimate would reflect usage for a household that would have both types of electric 
water heating (unlikely). 
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Figure 8 Select components to include in Essential Use 

  

 

All user-selected electric equipment categories will be included as part of the Essential Use Consumption calculation outputs 
and are additive. The more electric appliance categories that are selected, the greater the calculated essential use will be. 

Note: Users are recommended to select only one type of: 

• Primary Heating (Conventional Electric Heat or Electric Heat Pump) 

• Water Heating (Electric Water Heating or Solar Water Heater with Electric Backup) 

Users should use care in selecting Cooling Equipment as they are able to select multiple types of Cooling 
Equipment. The resulting Essential Use estimate will include usage for the “stacked” combination the user selected, i.e., 
estimate will be for households that have both Central AC and Evaporative Cooling if they are both selected. Combinations 
of cooling equipment may represent the types of cooling necessary in warmer regions but may not reflect the typical cooling 
equipment present in cooler regions where a single type is more common than combinations of types.  

 

http://www.dnv.com/


 
 

DNV  –  www.dnv.com  Page 127 
 

8.3.2 Step 2: Create comparisons and specify households 
This step allows users to decide how they would like to compare Essential Use Consumption and Total Household 
Consumption between groups or what attributes they would like to define by rows in the scenario, i.e., how to “slice” the 
population of households. Users can also select a specific subset of households to analyze using the Filters feature. 

8.3.2.1 Create comparisons 
The scenario analysis requires a minimum of one comparison to be selected. The default scenario slices the results by 
Electric Utility. A user can keep the comparison of Electric Utility or select a different way to slice the groups by using the 
drop-down menus. A user can select up to three ways to slice the results to compare across groups. 

Users can select from one to three of the following categories to segment or slice households into groups (rows) in the table 
of results: 

• Electric utility  
• Utility baseline territory group 
• CEC Title 24 Climate Zone group 
• Building type 
• Year home built 
• Square feet of living space 
• Insulated attic 
• Insulated exterior walls 
• Cooling type 
• Primary Heating Electric 

• Number of residents 
• Children present in home 
• Ethnicity of head of household 
• Own or rent home 
• Estimated household income 
• Household on CARE/FERA 
• Household on Medical Baseline 
• Household Reports Having Medical Equipment 
• Net Energy Metered (NEM) household 
• Own/lease electric vehicle 

 

The “Slice by” fields define the rows in the results table for the scenario. Figure 9 shows the drop-down menu of options for 
slicing categories . For example, if “Electric Utility” is selected as a “slice by” field, the results table will display a row with 
essential usage and total household usage estimates for each electric utility. The default number of “slice by” categories is 
one, but a user can select up to three. Each category has two or more values that will be displayed as rows. As the number 
of categories selected increases, the EUS data is “sliced” into a greater number of sub-groups or rows (more slices). As the 
number of rows increase, the sample sizes for each sub-group or row decrease (thinner slices).  
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Figure 9. Create comparisons – Group by rows in report 

 

 

If the sample size (that is, the number of households from the RASS billing data from which the usage estimate is 
formulated) for a sub-group falls below 25, the values of the EUS calculation for that sub-group are not shown. This is 
because small sample sizes do not provide sufficient statistical power to generate household estimates of energy use. The 
user will see the sample size and the population the sample represents but will not see the results for that row. However, the 
“Total” row at the bottom of the results table includes all the households from the rows, i.e., includes households that are too 
small of a sample to show results in a separate row (fewer than 25). 

Baseline Territory groups 
Each utility defines geographic areas called baseline territories or regions. The baseline territories are one factor the utilities 
consider when they assign a monthly allowance (baseline allocation) of energy that residential customers can purchase at 
the lowest price. For the EUS and some other purposes, the Baseline Territories are collapsed into a smaller number of 
groups. The EUS Web Tool provides the Utility Baseline Territory Group as a way for users to “slice” the data. Table 6 
shows how the baseline territories are aggregated into baseline territory groups.  

 

http://www.dnv.com/


 
 

DNV  –  www.dnv.com  Page 129 
 

Table 99 Utility baseline territory group to utility baseline territory mapping 

Utility baseline territory group Utility baseline territories 

PG&E Cool  T, V and Z 

PG&E Warm  Q, X and Y 

PG&E Hot  P, R, S and W 

PG&E Unknown Unknown 

SCE Cool  6, 8 and 16 

SCE Moderate  5 and 9 

SCE Hot  10, 13, 14 and 15 

SCE Unknown Unknown 

SDG&E Cool  Coastal 

SDG&E Moderate  Inland 

SDG&E Hot  Mountain and Desert 

SDG&E Unknown Unknown 

 

CEC Climate Zone groups 
The California Energy Commission (CEC) has defined geographic areas called Building Code Climate Zones (T24 Climate 
Zones). These T24 Climate Zones are used for implementing the Building Energy Efficiency Standards (Title 24, Parts 6 and 
11). For the EUS, the Title 24 Climate Zones are collapsed into a smaller number of groups. The EUS Web Tool provides 
the Climate Zone Group as a way for users to “slice” the data. Table 5-3 shows how Title 24 Climate Zones are aggregated 
up to Climate Zone Groups. 

 

Table 100. CEC Climate Zone Group to CEC T24 Climate Zone Mapping 

CEC Climate Zone Group CEC Title 24 Climate Zones 

Coastal 1, 2, 3, 4, 5, 6 and 7 

Inland 8, 9, 10, 11, 12 and 13 

Desert  14 and 15 

Mountain  16 
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8.3.2.2 Specify Households 
By default, all households are included in the analysis. A user can choose to select specific types of households to be 
included in the analysis by using the Filters functionality. The categories available as Filters are the same categories 
available as Group by fields. 

The Filters section is on the right side of the Design Scenario page. A user can click on each category to open the accordion 
to view the list of attributes available to select. By default, all items are included, but the checkboxes appear unchecked.  

The EUS Web Tool provides Geographic characteristics, Building Characteristics and Household Characteristics for users to 
help specify their desired population. Table 8 shows the characteristics and available values for the Filters. 

 

Table 101: Characteristics and values to specify households to be included in analysis 

Geographic Characteristics 

Electric utility PG&E 
SCE 
SDG&E 

Utility baseline territory PG&E (P, Q, R, S, T, V, W, X, Y, Z, Unknown) 
SCE (5, 6, 8, 9, 10, 13, 14, 15, 16, Unknown)  
SDG&E (Coastal, Desert, Inland, Mountain, Unknown) 

Utility baseline territory group PG&E (Cool, Warm, Hot, Unknown) 
SCE (Cool, Moderate, Hot, Unknown) 
SDG&E (Coastal, Desert, Inland, Mountain, Unknown) 

Title 24 Climate Zone  1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16 

Title 24 Climate Zone group Coastal (1,2,3,4,5,6,7)  
Inland (8,9,10,11,12,13) 
Desert (14,15) 
Mountain (16) 

Building Characteristics 

Building type Single Family Detached 
Townhouse, Duplex, Or Row House 
Apartment Or Condo (2-4 Units) 
Apartment Or Condo (5+ Units) 
Mobile Home 

Year home built Before 1975 
1975-1978 
1979-1983 
1984-1991 
1992-1999 
2000-2005 
2006-2012 
2013-2019 
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Square feet of living space Less than 500 
500-750 
751-1000 
1001-1250 
1251-1500 
1501-2000 
2001-2500 
2501-3000 
More than 3000 

Insulated attic Yes, No, Unknown 

Insulated exterior walls Yes, No, Unknown 

Cooling type Central Air Conditioning System or Heat Pump Cooling Only 
Central Evaporative Cooler Only 
Room Air Conditioning Unit(s) Only 
Multiple Air Conditioning Systems 
No Cooling 
Unknown 

Primary Heating Electric Yes, conventional electric heat 
Yes, electric heat pump 
No 

Household Characteristics 

Number of residents One 
Two 
Three 
Four 
Five or More 

Children present in home Yes, No, Unknown 

Ethnicity of head of household American Indian AK Native 
Asian Pacific Islander 
Black African American 
Hispanic Latino 
White Caucasian 
Other 
Mixed 
Unknown 

Own or rent home Own, Rent, Unknown 

Estimated household income Less than $25K 
$25K-49K 
$50K-74K 
$75K-99K 
$100K-149K 
$150K-199K 
Over $200K 
Unknown 

Household on CARE/FERA Yes, CARE 
Yes, FERA 
No 
Unknown 

Household on Medical Baseline Yes, No, Unknown 

Household Reports Having Medical Equipment Yes, No 
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Net Energy Metered (NEM) household Yes, No 

Own/lease electric vehicle Yes, No 

 

A user can refine their output report to a specific population of households with the use of filters.  A user specifies their 
population by the checking the box next to the value they want to include. For example, if a user checks the filter box for 
Electric Utility > PG&E, then only households with Electric Utility equal to PG&E will be used in calculation of the results. 

Note: If a user groups by electric utility and filters to keep only PG&E, then the output report will only show values for PG&E 
and not include the other electric utilities. 

Figure 10 shows the location of the Filters feature. 
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Figure 10. Specify Households – Filter area with accordions collapsed 

 

http://www.dnv.com/


 
 

DNV  –  www.dnv.com  Page 134 
 

Figure 11 shows the expanded view of the accordion menu for Electric Utility in the Filters section. 

 

Figure 11: Specify Households – Filter area for Electric utility expanded 

 

8.3.3 Step 3: Choose Results Options 
Users can specify the type of results they would like to see as well as set specific thermostat settings for the cooling season 
and heating season in the Results Options area. Figure 12 shows the Results Options section of the Design Scenario area. 

 

Figure 12. Seasonal Usage and Thermostat Settings 

 

8.3.3.1 Seasonal Usage 
As shown in Figure 13, users can select whether the essential use values are reported over an annual, summer or winter 
usage periods. By default, the Web Tool will display all three seasonal usages: annual, summer and winter. 

Figure 13: Seasonal usage menu expanded 
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8.3.3.2 Thermostat Settings 
The EUS Web Tool makes the option available for users to select Cooling Season and Heating Season Thermostat settings 
as an indicator of what the user wants to model as the essential use thermostat setting. By default, the web tool uses the 
thermostat settings as specified by the household in the RASS survey.  

In general, as the thermostat setting increases in the cooling season, the calculated estimates of essential use will decrease. 
The opposite is also true, as thermostat setting decreases in the cooling season, the calculated estimates of essential use 
will increase.  

The inverse is true during the heating season. As thermostat settings increase in heating season, the calculated estimates of 
essential use will increase. And as the thermostat settings decrease in the heating season, the calculated estimates of 
essential use will decrease.. 

 

8.3.4 Run Scenario 
After the user completes making their selections, they may click on Run Analysis (Figure 14) to generate an Output Report 
table that will open in a new browser tab. Each time the user runs an analysis, the results will open in an additional new tab 
in the browser window. 

 

Figure 14: Run Scenario button 

  

 

8.4 Output Report 
The Output Report will open in a new tab in the browser window. Each analysis opens in a new tab, so the user can adjust 
the analysis and produce a new set of results without losing the previous analysis. The output report has two sections-- the 
Input Summary and the Results Table. 

8.4.1 Input Summary 
The Input Summary section of the Output Report outlines the default and user-selected electric equipment included in the 
essential use estimates, as well as lists the characteristics used to slice the results and the filters applied to define what 
households are included in the analysis. The results options also lists the user selection for seasonal usage and thermostat 
settings for heating and cooling seasons. Figure 15 shows an example of the Input Summary. 
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Figure 15: Output Report -- Input Summary 

 

 

8.4.2 Results Table 
The Results Table displays the estimated Essential Use Consumption based on the user inputs and the Total Household 
Consumption for the sample comprising each row. Confidence intervals at the 90% level are presented for each estimate. 
Sample size and population represented by that sample are provided for each row. Figure 16 shows and example Results 
Table in the Output Report. 

http://www.dnv.com/


 
 

DNV  –  www.dnv.com  Page 137 
 

Figure 16: Output Report -- Results Table with Building Type (Single Family Detached) filter applied 

 

 

8.4.3 Data Displayed 
Results are shown for all rows with estimates based on 25 or more households, as listed in the “Sample Size” column of the 
table. Rows with results based on fewer than 25 households will not display the usage estimates but will show the sample 
size and population represented by that row.  

Electric Utility is required to be a slicer for the seasonal usage (summer, winter) to be shown for accuracy purposes. This 
requirement is in place because the electric utilities define the seasons differently – SDG&E has an additional month 
included in their definition of summer, and one fewer month in their definition of winter, as compared to how PG&E and SCE 
define their summer and winter seasons for allocating baseline usage. Thus, the Total row at the bottom of the Results table 
will not display the seasonal usage, to avoid combining estimates covering varying time periods. 

When a user groups and filters on the same characteristic, the rows representing subsets the user has not included in the 
analysis will be omitted in the results table. For example, if the user applied a filter to only include “Children Present in 
Home” equal to Yes and No (omitting the “Unknown” category), the results table would omit the rows representing results for 
Unknown whether children are present in the home. 
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Figure 17 shows an example of the Results Table with Filters applied.: 

 

Figure 17: Output Report -- Results Table with Building Type (Single Family Detached) and Children Present (Yes & 
No) filters applied 

 

Note that the rows with the Children Present equal to Unknown have been deleted when the additional filter is applied. The 
sample size for the Total row reflects the omission of the “Unknown” for Children Present – the sample was reduced from 
23,015 to 22,001 when the additional filter is applied. 

 

8.4.4 Total Household Consumption 
The Total Household Consumption represents the average consumption across the subset of households included in that 
row. The average is calculated as the Total Household Consumption across households that have different combinations of 
equipment. For example, some households will have dishwashers, some will not. Some households will have spa filter 
pumps and spa heaters, and some will not. The average Total Household Consumption only looks at the total for each 
household but does not break it down into specific types of equipment. 

Total Household Consumption stays the same for the type of households (slices) regardless of what categories of 
equipment the web tool user selects to include in the Essential Use Consumption. If a user runs two scenarios by changing 
the type of equipment to include in the Essential Use Consumption but not changing the way to slice the households by 
type, the Total Household Consumption will not change but the Essential Use Consumption will change because different 
sets of equipment types were selected for each scenario. For example, if a user runs the first scenario by selecting a 
dishwasher to be included in the Essential Use Consumption, and adds central cooling to the Essential Use Consumption for 
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the second scenario, the values of the estimated the Essential Use Consumption would change, but the values for the Total 
Household Consumption would remain the same as long as the user did not change the types (slices) of households.   

Total Household Consumption will vary across scenarios where the web tool user selects different ways to slice the 
households into different types. If a webtool user selects the same categories of equipment to include in the Essential Use 
Consumption for two scenarios, but selects an additional way to slice the households, the Total Household Consumption will 
change. For example, if a user selects Electric Utility as a slicer in the first scenario but selects both Electric Utility and 
Building Type as slicers in the second scenario, the Total Household Consumption will be different for the scenarios 
because the Total Household Consumption is being calculated for different subsets of households in each scenario.  

Note: Sum of Winter and Summer Total Household Consumption will be equal to annual consumption. 

 

8.4.5 Estimated Essential Use Consumption 
By default, essential use includes the first refrigerator and interior lighting. If a user has not selected any additional types of 
equipment, the Essential Use Consumption will display the electricity usage of the first refrigerator plus usage for interior 
lighting.  

For each of the additional types of equipment a user selects to include in the Essential Use Consumption, the average 
usage (kWh) will be calculated for the subset of households in that row that have that type of equipment. The average usage 
will be added to the default to create the estimated Essential Use Consumption for that row. The usage will be summarized 
by seasonal usage according to the seasonal estimates of each type of equipment. 

For example, if a user elects to include dishwashers in Essential Use Consumption, the average usage for dishwashers will 
be calculated for households in the row that have dishwashers. The average use for dishwashers will be added to the 
Default Essential Use to represent the Essential Use Consumption of households that have dishwashers. 

It is possible that the estimated Essential Use Consumption may be higher than Total Household Consumption based on the 
end uses a user selects. This can happen because the Essential Use Consumption is additive for the categories of 
equipment, whereas the Total Household Consumption is an average consumption of all households of the same type and 
includes all categories of equipment. 

8.4.6 Confidence Interval 
Each column within the estimated Essential Use Consumption and Total Household consumption includes a confidence 
interval represented as a +/- in kWh.  Confidence Intervals are calculated at the 90% level. 

 

8.4.7 Sample Size and Population Represented 
The sample size shows the number of households included in the row, as defined by the grouping field selected by the user. 
The population represented shows the population of households represented by the sample sizes. The population 
represented is calculated by applying the sample weights for each household. The sample weights were developed under 
the 2019 RASS project and are unique to each household based on various characteristics. The sample weights per 
household vary from representing a population of under 10 households to representing almost 15,000 households. 
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8.4.8 Download Output Report as csv file 

The top right of the results table section has an icon  that a user can click to download a .csv file of the Input Summary 
and the Results Table shown in the Output Report tab. 
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About DNV 
DNV is a global quality assurance and risk management company. Driven by our purpose of safeguarding life, property and 
the environment, we enable our customers to advance the safety and sustainability of their business. We provide 
classification, technical assurance, software and independent expert advisory services to the maritime, oil & gas, power and 
renewables industries. We also provide certification, supply chain and data management services to customers across a 
wide range of industries. Operating in more than 100 countries, our experts are dedicated to helping customers make the 
world safer, smarter and greener. 
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 UTILITY BASELINE TERRITORY MAPS 
PG&E Baseline Territory Map 

 

 

Source: PG&E Staff 
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SCE Baseline Regions Map 

 

Source: 
https://edisonintl.sharepoint.com/teams/Public/TM2/Shared%20Documents/Forms/AllItems.aspx?id=%2Fteams%2FPublic%
2FTM2%2FShared%20Documents%2FPublic%2FRegulatory%2FTariff%2DSCE%20Tariff%20Books%2FElectric%2FBaseli
ne%20Maps%2FELECTRIC%5FBaseline%5FMaps%5FBaseline%5FRegion%2Epdf&parent=%2Fteams%2FPublic%2FTM
2%2FShared%20Documents%2FPublic%2FRegulatory%2FTariff%2DSCE%20Tariff%20Books%2FElectric%2FBaseline%2
0Maps&p=true&ga=1  

  

https://edisonintl.sharepoint.com/teams/Public/TM2/Shared%20Documents/Forms/AllItems.aspx?id=%2Fteams%2FPublic%2FTM2%2FShared%20Documents%2FPublic%2FRegulatory%2FTariff%2DSCE%20Tariff%20Books%2FElectric%2FBaseline%20Maps%2FELECTRIC%5FBaseline%5FMaps%5FBaseline%5FRegion%2Epdf&parent=%2Fteams%2FPublic%2FTM2%2FShared%20Documents%2FPublic%2FRegulatory%2FTariff%2DSCE%20Tariff%20Books%2FElectric%2FBaseline%20Maps&p=true&ga=1
https://edisonintl.sharepoint.com/teams/Public/TM2/Shared%20Documents/Forms/AllItems.aspx?id=%2Fteams%2FPublic%2FTM2%2FShared%20Documents%2FPublic%2FRegulatory%2FTariff%2DSCE%20Tariff%20Books%2FElectric%2FBaseline%20Maps%2FELECTRIC%5FBaseline%5FMaps%5FBaseline%5FRegion%2Epdf&parent=%2Fteams%2FPublic%2FTM2%2FShared%20Documents%2FPublic%2FRegulatory%2FTariff%2DSCE%20Tariff%20Books%2FElectric%2FBaseline%20Maps&p=true&ga=1
https://edisonintl.sharepoint.com/teams/Public/TM2/Shared%20Documents/Forms/AllItems.aspx?id=%2Fteams%2FPublic%2FTM2%2FShared%20Documents%2FPublic%2FRegulatory%2FTariff%2DSCE%20Tariff%20Books%2FElectric%2FBaseline%20Maps%2FELECTRIC%5FBaseline%5FMaps%5FBaseline%5FRegion%2Epdf&parent=%2Fteams%2FPublic%2FTM2%2FShared%20Documents%2FPublic%2FRegulatory%2FTariff%2DSCE%20Tariff%20Books%2FElectric%2FBaseline%20Maps&p=true&ga=1
https://edisonintl.sharepoint.com/teams/Public/TM2/Shared%20Documents/Forms/AllItems.aspx?id=%2Fteams%2FPublic%2FTM2%2FShared%20Documents%2FPublic%2FRegulatory%2FTariff%2DSCE%20Tariff%20Books%2FElectric%2FBaseline%20Maps%2FELECTRIC%5FBaseline%5FMaps%5FBaseline%5FRegion%2Epdf&parent=%2Fteams%2FPublic%2FTM2%2FShared%20Documents%2FPublic%2FRegulatory%2FTariff%2DSCE%20Tariff%20Books%2FElectric%2FBaseline%20Maps&p=true&ga=1
https://edisonintl.sharepoint.com/teams/Public/TM2/Shared%20Documents/Forms/AllItems.aspx?id=%2Fteams%2FPublic%2FTM2%2FShared%20Documents%2FPublic%2FRegulatory%2FTariff%2DSCE%20Tariff%20Books%2FElectric%2FBaseline%20Maps%2FELECTRIC%5FBaseline%5FMaps%5FBaseline%5FRegion%2Epdf&parent=%2Fteams%2FPublic%2FTM2%2FShared%20Documents%2FPublic%2FRegulatory%2FTariff%2DSCE%20Tariff%20Books%2FElectric%2FBaseline%20Maps&p=true&ga=1


 
 

DNV  –  www.dnv.com  Page 144 
 

SDG&E Baseline Regions Map 

 

 

Source: https://www.sdge.com/MyRates  

 

https://www.sdge.com/MyRates
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 CEC BUILDING CLIMATE ZONES MAP 
CEC Title 24 Building Climate Zones Map 

 

Source: https://cecgis-caenergy.opendata.arcgis.com/documents/eaf3158767674e6cb14f4407186d3607/explore   

https://cecgis-caenergy.opendata.arcgis.com/documents/eaf3158767674e6cb14f4407186d3607/explore
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