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Introducing the 2020 RECS: Purpose of today’s webinar
» Recap 2015 RECS and program innovations

 RECS and the Annual Energy Outlook
« 2020 RECS scope and key design features

* Collect user feedback on content
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Presentation Notes
Thank you Ian. Chip Berry Intro…As you’ve heard, the goal today is to discuss the 2020 RECS, which will be the 15th iteration and we think most exciting iteration of the study. RECS is the only national, benchmark study of household energy use and allows for comparison and analysis of the characteristics that drive energy use and the consumption and cost of electricity, natural gas, and other fuels in the residential sector.

As we begin to discuss the 2020 RECS, though, we have to recap where we’ve been with this program. In particular, I want to review the 2015 RECS, which very much set the stage for the significant expansions of the program. I’ll highlight two very important innovations coming out of the 2015 RECS and then move on to highlighting the key features of the 2020 study. In between, I’ll hand it over to Kevin Jarzomski, who will discuss the link between RECS and the AEO. 

Finally, as a lead into a Q&A I’ll discuss some specific parts of the questionnaire where we are looking to make updates either to improve quality of our data or to address gaps in data series. Think of this as less of a lecture and more of a conversation that we can continue after this talk today. During and after this webinar is your opportunity to provide us feedback on the 2020 RECS design and question updates.


There are 3 major phases for each RECS

1) Household Survey to collect residential energy characteristics
2) Energy Supplier Surveys to collect monthly bills and bulk fuel deliveries

3) Energy end-use modeling and estimation
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RECS is not only a benchmark study because it derives from a nationwide sample, but also because our final data sets reflect information from multiple data collections and estimation stages. 

The 2020 RECS will begin collecting data in September of next year. That kicks off the first major phase of the RECS, which we refer to as the Household Survey. At the end of the Household Survey, we move on to the second major phase which is then to collect energy billing data from energy suppliers for those households. After that second phase, we then model energy end uses. The whole RECS process, from planning to publication of final results takes about 3.5 years to execute. 


Household Survey includes over 200 1tems 1n a
30-minute questionnaire

YOUR HOME LIGHTING

APPLIANCES ENERGY PROGRAMS

ELECTRONICS ENERGY BILLS

SPACE HEATING HOUSEHOLD CHARACTERISTICS

AIR CONDITIONING ENERGY ASSISTANCE

WATER HEATING ENERGY SUPPLIERS AND USE
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Each RECS start with a nationally representative sample of housing units. Without getting too technical about sample design, every occupied housing unit has a chance to be selected. You’ll notice I said occupied housing units. The RECS excludes vacant and seasonal homes, as well as the common areas of apartment buildings. Kevin will touch on this in his slides, and I’ll revisit some of these data gaps later on. 

So, we select a sample that is representative of all occupied housing units nationally and for subnational geographies. Once we have that list we select a sample and those households chosen are invited to participate in the Household Survey. That questionnaire is about 30 minutes long and includes more than 200 items. There are 12 sections, or topics covered in the questionnaire, which are listed here on this slide. We ask about the physical features of the home, the number and types of devices, and the usage patterns for many of those devices. We also ask about demographics of the household as well as challenges some households might have faced in paying their energy bills or keeping their homes at a comfortable temperature. 


Collect billing data from energy suppliers

* Request bills for each fuel used in the household
» Suppliers report in the way the records are kept
* Nearly 100% response

* Monthly bills are summed to produce annual
consumption estimates
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At the end of the Household questionnaire, we ask respondents to provide us with the names of their energy utilities and bulk fuel suppliers if they use propane or fuel oil. This kicks off the second RECS data collection, which we call the Energy Supplier Surveys.

The data we get from energy suppliers is high quality. For one, we ask them to provide the data in the way they store the data, which for most is monthly bills. We also get incredible cooperation. Our response is nearly 100% for electricity and natural gas. 

This energy suppliers or billing collection process concludes when we sum the bills to get annual consumption and cost estimates for each household.


Disaggregate annual fuel totals into energy end-use
estimates

11,677 kWh
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At the conclusion of the first two RECS phases we have rich characteristics information and annualized fuel costs for each household. These two series of data form the basis for the third RECS phase, which is a process to estimate energy end uses. The bills can tell us how much electricity, or natural gas, or heating oil is consumed in a year, but they can’t tell us how much is consumed for space heating, cooling, lighting, or a variety of other end uses. The end use estimates are derived from engineering-based model estimates that are then calibrated so that the sum of the end uses equals the annualized billing totals.
 
So, at the end of each RECS we have characteristics , like counts of devices in homes and hours of TV use, and we consumption and cost data like average electricity in rural homes or natural gas water heating cost in the Midwest. 




2015 RECS featured two key imnnovations

Web/mail forms Expanded end-use estimation program

RESIDENTIAL ENERGY CONSUMPTION SURVEY
ANationwide Study of Energy Use in American Homes Residential electricity consumption by end use, 2015

To be completed by the adult who is most knowledgeable about your home.

percent of total o
lighting 10%

air conditioning
17%
TVs and related 7%

clothes dryers 5%

ceiling fans

air handlers (heating)
separate freezers
cooking
dehumidifiers
microwaves

pool pumps

air handlers (cooling)
humidifiers
dishwashers

previously
published
end uses

space heating
15%

water heating

14%
t el h clothes washers
B not elsewhere
refrigerators o o hot tub heaters
classified 13% evaporative coolers

0,
7% hot tub pumps

Source: U.S. Energy Information Administration, 2015 Residential Energy Consumption Survey
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SO, that’s a brief overview of the three phases of each RECS, and those phases have been part of every RECS since the program began in 1978. 

However, about 6-7 years ago our office began to look at how we might improve the overall impact and efficiency of the RECS program. We decided to invest resources in two innovations in particular.  And those innovations are shown here. First, the use the web and mail forms. For every RECS prior to 2015 we used in-person interviewing to collect the Household Survey data. With rising costs of in-person interviewing we invested time and resources in testing  lower cost web and mail modes. Results of those tests were so successful that we decided to actually conclude the 2015 RECS Household Survey by using web and mail. Using web and mail instead of in-person interviews really opens up a lot of possibilities for this program.
 
The second innovation was expanded end-use estimation program. Traditionally, we used statistical regression models that resulted in just 5 specific end-use estimates. For 2015, we transitioned to using engineering-based models. The result is shown on the right hand side of this slide, we produced estimates for 21 specific electricity end uses. So, we revealed much more about that large “other or miscellaneous” category reported in prior rounds. 

Those additional end-use estimates revealed more information than ever before not only about the current state of household energy demand , but also useful for projecting future energy needs. So, now I’m going to step aside for a few minutes and hand it over to Kevin Jarzomski who’s going to discuss those end-use estimates and the link between RECS and EIA’s Annual Energy Outlook projections. 


RECS microdata define the residential sector for Annual Energy
Outlook (AEQO) projections

* Number of existing housing units, geographic distribution, equipment stocks,
and average annual equipment energy consumption used for base year of
NEMS projections

— housing stock growth rates projected by separate Macroeconomic Activity model

— portion of housing stock and associated equipment assumed to retire each year

 RECS includes only energy consumption within occupied housing units, so
gaps exist between RECS consumption and historical sector totals

— Unoccupied or vacation homes not included

— Multifamily common areas not included
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For those who are not familiar with it, the Annual Energy Outlook (AEO) provides long-term energy projections for the United States, including interactions of economic changes and energy supply, demand, and prices.
The report focuses on a Reference case that assumes current laws and regulations; other side case sensitivities are included to explore different assumptions for economic activity and oil and gas technology and prices (which affect sector fuel prices).
Increasing number of housing rentals (Airbnb/ Vrbo/ etc.) means more unoccupied or vacation homes that fall out of the scope of RECS.
AEO accounts for entire residential sector, so must fill those gaps by adjusting to EIA’s State Energy Data System (SEDS) and Monthly Energy Review (MER) historical consumption data.


Delivered end-use consumption shares change over time
2015 2050

other uses other uses

space heating space heating

water heating

water heating space cooling

space cooling

AEQO2019 Reference case
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Represents delivered energy consumption from all fuels. Does not include distributed generation.
Other Uses include small electric devices, heating elements, and motors not listed elsewhere.
Electric vehicles are characterized in the Transportation sector.

Legend is part of a third pie chart that is set behind the other two smaller charts (has white text box covering chart)


Driven by energy efficiency standards, improving technology, and
reduced cost, lighting consumption 1s expected to continue dropping

indexed purchased electricity for lighting
index (2015=1.0)
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Lighting end use first explicitly published with 2015 RECS
Energy Independence and Security Act of 2007 (EISA) lighting standards have led to significant market transformation for common light bulbs
General service lighting (GSL) standards went into effect in 2012 (100W incandescent-equivalent), 2013 (75W), and 2014 (60W), with backstop measures in place for 2020-onward.
EISA effectively eliminate low-efficacy incandescent lamps, replacing them with more energy-efficient light-emitting diodes (LEDs) and compact fluorescent lamps (CFLs) by 2020.
Energy efficiency incentives also accelerate LED and CFL penetration before 2020.


Residential solar photovoltaic (PV) generation expected to increasingly
offset consumption of grid-purchased electricity

residential solar PV generation
billion kilowatthours
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RECS data includes limited number of homes with solar PV capacity.


2020 RECS design based on confidence in Web/mail modes

» 3 pilot tests of Web/mail proved those modes are viable options for future
RECS

» Despite lower response rates, Web/mail responds are representative of the
nation’s households

« Web/mail data quality is comparable to traditional in-person response data
quality
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Thank you Kevin. 

Now that we covered some of the basics of RECS and the programs uses, I want to discussing some exciting opportunities for the 2020 RECS. And as I move through some of the design features and questionnaire topics I encourage you to submit questions via the chat feature. I also invite you all to submit comments to me about how these program updates will impact your use of the RECS data. 

The transition to using Web and mail was not something we took lightly at EIA. In fact, beginning in 2014 we started testing these modes. In total, we conducted three pilot tests, and ultimately determined that these modes worked well enough to complete the official 2015 data collection using them. 

Over the course of those pilot tests we conducted extensive research to analyze how representative the web/mail respondents were and to evaluate data quality. A major concern going into those tests was that we’d get a low response rate and that we’d only get responses from certain segments of the population. We found very early on that despite a response rate in range of 40%, we got responses from every segment of the population. Young, old, high income, low income. Etc. 

We also evaluated response quality and determined that although there were some differences in quality between web/mail and in-person, the differences were relatively minor. 


RECS Pilot Web/Mail test vs.
American Community Survey (ACS)

Main Heating Fuel, RECS Respondents and ACS
percent of households

60%

40%
20% II
-- ] —

Electricity Natural Gas Propane Fuel Oil Wood Other

RECS Respondents
ACS Estimates
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The chart here demonstrates why we are so confident in using web and mail. Throughout our pilot tests we compared RECS web/mail respondents against estimates from the ACS, which is a large, annual household survey conducted by the US Census Bureau. Fortunately for us, ACS also collects data on main heating fuel. And here you can see that our RECS web/mail respondents reported main heating fuel in similar percentages to those estimated for ACS. 
And we saw very similar comparisons for housing type, income, and age of respondent.


2020 RECS to include largest sample ever; estimates for

more than 20 states
» Goal is responses from 15,000 to 18,000 households

NORTHEAST
middie | New

» 16 states from the 2009 RECS B | &

— Northeast: MA, NY, PA, NJ . " I xﬁ. &
— Midwest: MI, WI, IL, MO ‘ oy
— South: VA, GA, FL, TN, TX S
— West: AZ, CO, CA ' W (/ R

Mountain | Ve

South Central
SOUTH

* Up to 9 more states chosen based on population, geography, climate, etc.

» Option to provide some statistics for all 50 states and D.C.
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With confidence in web and mail we have chosen to use them as the primary modes for the 2020 RECS. The advantage of web/mail they are much more cost-efficient methods for collecting household survey data. A lower cost per case means we have the resources draw more sample. Our target for the 2020 RECS is to get 15,000 to 18,000 completed cases. This is about triple the size of the 2015 RECS.

A larger sample is key to reestablishing our state-level estimation program. Our base goal is to produce estimates for up to 25 states. This includes the 16 states that we targeted in the 2009 RECS, plus up to 9 more which we’ve yet to choose. And, if resources are available and it’s feasible, we may choose to pursue some estimates for all 50 states and DC. 


Larger sample means greater precision for all estimates

» More confidence in key subpopulations: rural households, newer homes,
mobile homes, fuel oil, energy insecure households

« Jump-start analysis of emerging subpopulations

— Electric vehicles
— Geothermal heat pumps
— Solar PV
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Larger sample means not only more state level estimates but also greater precision for all types of key subpopulations. Some of those key subpopulations include rural homes and those households who face challenges in paying energy bills or keeping their homes at a comfortable temperature. We also anticipate more precise estimation for sub-sub-populations, like Fuel Oil households in Massachusetts and New York.

For each RECS we’ve always collected data on new and emerging technologies, but often-times haven’t been able to reveal any statistics about those technologies. Our sample size simply wasn’t large enough to reveal those estimates. With a larger sample size, though, we anticipate being able to say more about technologies like EVs, solar PV homes, and homes with geothermal systems. 




Potential investments to close data gaps and pursue
alternative data sources
« Explore a multifamily and mixed-use building study

» Collect and analyze smart meter data and data from in-home load
disaggregation devices
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Another advantage of the cost-efficiencies of web and mail is that  there’s the potential to invest resources to close some of those data gaps that Kevin and I mentioned earlier. We are exploring the feasibility of a multifamily and mixed-use building study, which we could integrate entire either the RECS or even the CBECS study.   
We are also going to continue to pursue additional sources of data. We’ve always used auxiliary sources of data to support the RECS program, most notably the use of NOAA weather station data and most recently we’ve begun investigating how we might use online or other commercial sources of information about home size or records of home heating fuel and equipment. But two more sources I want to mention here are how we might use hourly or sub-hourly smart meter data and even higher frequency data collected from submeter and load disaggregation devices. In fact, we are in the middle of project with PNNL looking at how we might collect and use these two sources of data. 


Motivations and criteria for updating Household Survey
« Add questions on emerging technologies

» Delete items less relevant or of poor quality
* Modify to improve response quality

» Where can we improve inputs for energy end-use modeling?
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As I mentioned, our goal is to begin collecting data in September of 2020. Our process to update the Household Survey questionnaire is underway. We’ve collected lessons learned from the pilot studies and 2015 project and begun discussing how we might Incorporate changes that have been requested by our data users.

Today, I’m going to highlight some of the areas we are targeting for updates. Updates to the Household Survey questionnaire can be categorized into these four areas. 
When updating each round we establish criteria against which we make changes…Where possible we attempt to balance any changes while maintaining consistency across survey cycles. We are bounded by what the respondent can reasonably know. Also, keep in mind that we are talking to average Americans, so technical jargon or topics that few would understand are typically non-starters. 


Emerging technologies
» Add: Electric vehicle charging patterns and infrastructure

« Add: Solar PV capacity

* Add: Heat pump water heaters
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Ok, so the final 5 slides convey the areas where we are looking to improve. 

First, some new items to capture more information about new technologies or technologies that we haven’t captured before. 


Space heating and air-conditioning
» Add: Heat pump type (geothermal, ductless mini-splits)

« Add: Heat pump backup sources (electric resistance, gas furnace)

» Modify: improve quality of apartment heating and cooling responses
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Appliances and Electronics
« Add: Usage indicators for TV peripherals

« Modify: TV types (smart TVs, OLED)
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Energy programs
» Delete: Energy Star appliance questions

» Delete or modify: Energy program participation (appliance rebates,
refrigerator recycling)
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Alternative square footage estimation techniques
« Trained interviewers measured homes according to strict protocol

« RECS square footage definition is unique and reflects energy-consuming
space in homes; includes all basements

« How do we estimate square footage without widespread use of interviewers
measuring homes?

* Alternative solutions include:

— Respondent estimates
— Administrative records

— Modeling
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One last slide before we turn it over to Q&A. And this concerns square footage – either total, heated, or cooled. These are measures that we have always determined for each household using trained interviewers who physically measure the exterior or interior walls of a home. By using web/mail primarily we will not have extensive or perhaps any use of interviewers. We have already researched and are continuing to analyze alternative to the trained interviewer approach. Solutions include using respondent reports, admin records, modeling, perhaps virtual measurements, or a combination of any of these ideas.


Let’s continue this conversation!
Comments on RECS encouraged...

« What three questionnaire updates would you like to see?

« How would a 50-state RECS impact your work?

Chip Berry
James.Berry@eia.gov
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So, that’s the introduction to EIA’s 2020 RECS. For each RECS and especially for this next one, it is our team’s responsibility to produce the best set of tables and data sets, and reports possible. We can only accomplish those goals if we here from you all. I can see some of you have already submitted questions and we’ll spend the next 15-20 minutes answering those. But I also want to again encourage you all to submit comments directly to me via email. To help guide your comments maybe think about these two questions. 

We are really excited about the opportunities with RECS over the next few years. We really think the large sample and updates to the questions will significantly improve the analytical power of the data. With that I’ll turn it back over to Maggie for our QA.

mailto:James.Berry@eia.gov

Questions?

(Please submit them through the Chat box)
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Contact us!
« www.eia.gov/RECS/

« Chip Berry, Survey Manager

— James.Berry@eia.gov

» Kevin Jarzomski, Senior Analyst

— Kevin.Jarzomski@eia.gov
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For more information

U.S. Energy Information Administration homepage | www.eia.gov

Residential Energy Consumption Survey | www.eia.gov/recs

Commercial Building Energy Consumption Survey | www.eia.gov/cbecs

Today in Energy | www.eia.gov/todayinenergy

Buildings Working Group materials | www.eia.gov/outlooks/aeo/workinggroup/buildings

Annual Energy Outlook | www.eia.gov/aeo

Short-Term Energy Outlook | www.eia.gov/steo

State Energy Data System | www.eia.gov/state/seds

Monthly Energy Review | www.eia.gov/mer
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