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Introduction	
This report explores 2015 energy use in the US residential sector, based on data from the 
U.S. Energy Information Administration (EIA) (eia.gov).  As an exploratory study, both 
methods and data are being evaluated in newer ways, and that means some “adjustments” 
to methods are made along the way, based on cross-checking of results obtained.  Some 
estimates, in cases where the overall results are not affected much, are simply educated 
guesses.  The genesis of this report was significant concern about the validity of energy 
end-use breakouts the EIA has published and continues to publish for the residential sector. 

The residential sector includes housing units in single-family detached and attached homes, 
multifamily buildings of all sizes, and manufactured homes, but the focus here will be on 
sectoral energy-use entities (or cross-sectional slices) as the analysis unit of interest.  

Detailed sectoral energy surveys have been conducted periodically by the EIA since the 
late 1970’s (with the first survey for the year 1979), and overall sector energy use estimates 
from the EIA go back decades earlier.  The Residential Energy Consumption Survey 
(RECS, the detailed survey), is a key source for details on energy consumption by 
households, and characteristics of households (https://www.eia.gov/consumption/ 
residential/).  EIA administers the RECS to a nationally representative sample of housing 
units.  Energy characteristics collected by surveyors are combined with data from energy 
suppliers for these homes to estimate energy costs and use.  Periodicity of the RECS was 
every four years typically, but the latest (in progress for 2015) has a gap of six years from 
the previous 2009 survey. 

The State Energy Data System (SEDS) is the EIA’s comprehensive repository of US state-
level energy statistics (http://www.eia.gov/state/seds/).  SEDS provides a historical time 
series of prices, energy production, consumption, and expenditures for the whole country 
and by state that are defined as consistently as possible over time and across sectors for 
analysis and forecasting purposes. 

Some SEDS data are obtained directly from surveys conducted by EIA, but many data are 
estimated using other available information. The estimations are necessary for the 
compilation of “total energy” estimates.  In other words, SEDS focuses on covering energy 
use in total, which is challenging given the wide array of energy sources and means of 
distribution.   

SEDS 2015 and 2005 energy data for the residential sector, RECS 2015 characteristics 
data, RECS 2009 energy and characteristics data, and some additional EIA data will be 
used in this report.  Total SEDS residential sector energy use is larger than RECS energy 
use due to limitations in the RECS survey approach.  SEDS has had in the past some minor 
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issues with double counting of some fossil fuels, but corrections for the double-counting 
are now reported to be in place.  In 2009 RECS did not account for renewable fuels except 
for wood.  SEDS has no detail beyond state level energy use, while RECS data detail is 
fairly extensive. 

Comparison	of	RECS	and	SEDS	Energy	for	2009	
Since the 2015 RECS energy use data are not yet available, this section will present a 
comparison of the energy data for 2009 from RECS and SEDS, for reference in 
understanding the differences.  This comparison is shown in the table below.  While the 
2009 RECS has some state-level data, this table is only the national comparison.   

Fuel Type  RECS Total as % of SEDS Total 

Natural Gas 96%
Fuel Oil 99% 
Kerosene (estimated by EPMI) 86% 
LPG 90% 
   Petroleum Total 95% 
Wood 100% 
Geothermal 0% 
Solar/PV 0% 
Electricity 94% 

  TOTAL Delivered Energy 94% 

 
RECS data are obtained for individual homes with a fair amount of detail, but the home 
identities are private, and survey weights must be used to obtain national or other totals.  
The survey approach has more difficulty accounting for fuels that are small parts of the 
national total, such as kerosene and solar. 

Based on the overall total for delivered energy, the national total for the residential sector 
in 2009 from RECS is 94% of the SEDS total.  The 2009 RECS did not estimate 
geothermal, solar thermal, or photovoltaic (PV) energy for the residential sector.  As will 
be presented later in this report, RECS has difficulty as a survey in covering smaller 
segments of population and energy use, with the individual home as the surveyed unit. 

SEDS	2015	Summary	
The SEDS data for 2015 became available in 2017.  Either raw data values or summary 
tables (in different formats) are available from the EIA website.  Table C5 below is the 
summary table available on residential sector energy consumption.  The table is slightly  
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modified in that the “Coal” column is deleted, and the note on coal is changed slightly.  
Table URL: https://www.eia.gov/state/seds/data.php?incfile=/state/seds/sep_sum/html/sum_btu_res.html&sid=US  
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The summary tables provide data in Trillions of Btu, but the raw data are in Billions 
(meaning data resolution is actually about 1,000 times more than shown). 

There are many numbers here.  What can be done with all of them?  A few items of interest 
will be covered in this section.  First, the percent of total primary energy provided by solar 
will be summarized, where total primary energy includes the electrical system energy 
losses (last column in the table, labeled “Total”). Most states have less than 1% of total 
residential primary energy provided by solar, but six states have more than 1% provided:  
AZ, CA, FL, HI, NV, and VT.  Hawaii is by far the leader, and the only state with more 
than 10% from solar, at 17.6%.  Nevada and Vermont are both less than 1.5%, but the 
other three are at 2–4%.  The entire country is at 0.6%.  On a total energy basis, California 
uses the most total residential solar energy, with Florida second.  (Note ‘e’ in the table 
above is generic in the sense that it is generated for all sectoral summaries.) 

Geothermal energy provides 0.2% of total primary energy for the country, and seven states 
obtain more than 0.5% from geothermal:  DE, FL, IN, KY, MI, ND, and SD.  South 
Dakota has the highest percentage, at 0.91%, and North Dakota is second, at 0.72%. 

Wood provides 2.1% of total primary energy for the country.  Six states have more than 
5% of total primary energy from wood:  ME, NH, NM, OR, VT, and WV.  Two states 
have almost 5% from wood:  MO and WI. 

Total sectoral energy use for the country is estimated to be 11.16 quads of site (net) energy, 
and defining primary energy as above (adding electrical system losses to the total), total 
primary energy use is estimated to be 20.49 quads.  The estimated totals for 2005 are 11.53 
quads of site energy and 21.57 quads of primary energy.  The 2015 values are both less 
than in 2005:  3.2% less for site energy and 5.0% less for primary energy. 

Electrical	System	Losses	
There is surprising variability in the levels of electrical system losses by state.  The ratio of 
primary electrical energy to site electrical energy provides an indication of the level of 
losses in generating and distributing electricity to end users in the residential sector.  This 
ratio was about 3.4 in the 1970’s.  The lower the ratio, the more “efficient” the provision of 
electricity is to end users.  The SEDS data for 2015 show a national ratio of 2.95 for the 
entire sector across the whole country.  In 2005 this ratio was 3.17 for the US residential 
sector, so the ratio has reduced 6.9% in 2015 compared to 2005. 
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With the variability, some statistics can provide better 
understanding.  Although the national ratio (bulk-sum ratio) is 
2.95, the mean for 50 states plus DC is 2.93, and the median is 
2.96.  Some effects of importing from Canada are present.  The 
highest value is 3.34 (Indiana), and the lowest is a real outlier for 
Vermont at 1.37.  Ninety percent of the states have a value of 
2.53–3.25, and 98% (all but Vermont) are in the range of 2.49–
3.34.  The table here shows the value of this ratio for all, derived 
from the SEDS data.  

EIA also has state profiles where more information on state 
energy use can be found.  The cause of the low value of this ratio 
for Vermont can be found in the profile under the ‘Electricity’ tab 
of the table values (https://www.eia.gov/state/?sid=VT#tabs-4 ).  
The figure below is displayed under this tab. 

 
The Quick Facts displayed under this tab on the EIA website 
include, “Vermont produces less than 35% of the electricity it 
consumes and depends on power from the New England grid and 
Canada,” and “In 2016, nearly all of Vermont's in-state net 
electricity generation was produced by renewable energy, 
including hydroelectric, biomass, wind, and solar resources.” 
 
Such a low ratio can occur due to high levels of imports and 
producing the remainder of the electricity, the in-state portion, 
from renewables. 

Ratio of Primary to Site 
Electricity, Residential 

State Ratio 
Alabama, AL 2.83 

Alaska, AK 2.91 

Arizona, AZ 2.93 

Arkansas, AR 2.95 

California, CA 2.74 

Colorado, CO 3.10 

Connecticut, CT 2.77 

Delaware, DE 2.79 

Dist. of Col., DC 3.19 

Florida, FL 2.75 

Georgia, GA 2.93 

Hawaii, HI 2.82 

Idaho, ID 3.00 

Illinois, IL 3.20 

Indiana, IN 3.34 

Iowa, IA 3.10 

Kansas, KS 3.28 

Kentucky, KY 3.25 

Louisiana, LA 2.70 

Maine, ME 2.49 

Maryland, MD 3.24 

Massachusetts, MA 2.93 

Michigan, MI 3.00 

Minnesota, MN 2.89 

Mississippi, MS 2.62 

Missouri, MO 3.18 

Montana, MT 3.11 

Nebraska, NE 3.16 

Nevada, NV 2.54 
New Hampshire, 2.98 

New Jersey, NJ 2.94 

New Mexico, NM 3.04 

New York, NY 2.76 

North Carolina, NC 2.96 

North Dakota, ND 3.14 

Ohio, OH 3.07 

Oklahoma, OK 2.86 

Oregon, OR 2.67 

Pennsylvania, PA 3.00 

Rhode Island, RI 2.53 

South Carolina, SC 3.19 

South Dakota, SD 3.01 

Tennessee, TN 3.17 

Texas, TX 2.91 

Utah, UT 2.96 

Vermont, VT 1.37 

Virginia, VA 3.07 

Washington, WA 2.93 

West Virginia, WV 3.06 

Wisconsin, WI 3.12 

Wyoming, WY 3.19 
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The EIA state profiles (URL as above) can help determine potential causes of high or low 
ratios.  Small land area is one factor, in that transmission distances are lower.  Higher 
population density also lowers effective distribution distances. 

Use of newer gas generation plants, with higher overall potential cycle efficiencies, is 
another factor.  Extent of coal plants is also a factor, in that coal plants are older, larger, 
and have fixed configurations that make new cycle efficiency improvements difficult.   

In a Forbes article in 2016 (https://www.forbes.com/sites/judeclemente/2016/04/10/u-s-natural-gas-electricity-

efficiency-continues-to-improve/#60cd016535a4), the major increases in use of natural gas for electric 
generation, and the resultant benefits, are covered.  Another article at the Union of 
Concerned Scientists website is referenced that indicates “80 percent of natural gas-fired 
generation in the United States comes from natural gas combined-cycle (NGCC) power 
plants.”  Generation efficiency for NGCC plants can be double or more that of simple gas 
turbine or steam turbine (as in coal-fired) plants. 

SEDS data indicate significant increases in efficiency of providing electricity over the last 
decade, and a continuation of this trend is desirable.  Values of this factor for the 
commercial and industrial sectors may differ and can also be calculated from SEDS data. 

Sectoral	Energy		
Total US primary (source) energy use (with electric losses) peaked at 101 quads in 2007.  
The economic meltdown from 2008–2010 appears to have led to a large drop in 
transportation and industrial energy use in 2009 (with possibly small reductions in the 
residential and commercial sectors), and total US primary energy use in 2009 was 94.1 
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quads.  Energy use rebounded to the 97–98 quad/yr range after 2009 and has held in that 
range since then.  The figure above shows EIA data on total US primary energy use by 
sector from 1949–2015. 

The residential energy fuel mix has changed over time, 1949–2016 in the next figure, 
which shows that natural gas use increased from 1949 to 1970 and then remained mostly in 
the range of 4.5–5 quads/yr after.  Delivered electricity consumption (site energy, no 
losses) has increased from a fraction of a quad in 1949 to almost five quads currently.  
Petroleum use decreased markedly after the large price increases of the early 1970’s and 
1979–1982 and has dropped to the range of one quad/yr currently.  Renewables energy 
enjoyed an uptrend during the 1970’s that approximately mirrored the drop in petroleum 
consumption, but after 1988 renewables consumption dropped to the range of 0.4–0.6 
quad/yr and has mostly remained there.  This renewables total does not include 
hydroelectric-generated electricity, which is 6–7% of all electricity generation in the 
country. 

 

 

Per‐Capita	Energy	Use	
The residential and commercial sectors, when combined, are sometimes called the 
buildings sector.  A common factor used to normalize buildings sectoral energy use is floor 
area, but the levels of uncertainty in measuring and defining the floor area values to be 
used are large unfortunately.  If floor area is the normalization factor, the problem of 



 – 13 – 

allowing larger homes to have lower normalized energy prevails, since increasing the floor 
area of a home decreases the normalized value of energy use per unit of floor area, 
potentially falsely implying better efficiency or better energy performance.  Conversely, 
small homes are penalized (take that, tiny house nation). 

Combining SEDS energy data with population data allows per-capita indicators to be 
calculated.  Economic indicators are often normalized based on population. 

The next graph shows the annual primary (source) energy use per person (per capita) in the 
United States for the industrial, transportation, residential, and commercial sectors from 
1960 through 2015.   

 
The major drop in industrial sector primary energy use per capita after the oil price spikes 
in the 1970’s and early 80’s, appears to be part of the gradual change of the “Factory Belt” 
into what is now called the “Rust Belt.”  Energy intensive metals industries began to shut 
down operations in the United States and started to move elsewhere.  Innovations and 
improvements to reduce energy use were widespread.  Following growth in trade 
agreements, the approximately steady US industrial per-capita energy use from 1988–1995 
started a decline that lasted from the mid-1990’s until about 2010.  Many factors have 
come together to reduce US industrial per-capita energy use from 1980 to the present.   

Transportation per-capita primary energy use has been reasonably steady from the late 
1970’s until the economic meltdown in 2008, with two other dips after the major oil price  
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spikes of the early and late 1970’s. The drop after 2008 
has lasted almost a decade. 

Residential sector per-capita primary energy use has 
remained remarkably steady from the early 1970’s 
through 2005, and after 2005 has been on a steady 
slight downward trend.   

Commercial sector per-capita primary energy use grew 
steadily from 1960 through the year 2000, but could be 
said to be reasonably steady from 1998–2008.  
Beginning with the economic crisis of 2008–2010, a 
slight downtrend in commercial sector per-capita 
primary energy use is seen. 

The US population for 2015 used here is 321.4 million 
people.  Dividing the primary (Total) and site (Net 
Energy) residential sector values for the United States 
in the SEDS summary table by this population 
calculates a primary energy per capita value of 63.7 
Million Btu for 2015.  The site energy US per-capita 
value is 34.7.  The primary and site values for each 
state in 2015 are shown in the table here. 

The mean primary per-capita intensity for the 50 states 
plus DC is 68 Million Btu, and the median is 70.  The 
site intensity mean is 38 and median is 39.  The 
distribution of site intensities is fairly normal, with 
Hawaii as an outlier on the low side.  The distribution 
of primary intensities is more compact and a little less 
normal, with California as an outlier on the low side 
and Hawaii an extreme outlier on the low side.  The 
primary intensities are affected by the efficiency of 
providing electricity and by the fraction of total 
delivered energy that is electricity. 

EPMI has written extensively on the need for policies 
intended to reduce total air emissions resulting from 
residential sector energy use in the United States to 
most sensibly be driven primarily by the key indicator 

Residential Sector 2015 Per Capita 
Energy Use, Million Btu 

State Primary Site 
Alabama, AL 72.56 31.63 

Alaska, AK 66.51 48.34 

Arizona, AZ 56.21 24.17 

Arkansas, AR 77.31 36.61 

California, CA 34.67 21.07 

Colorado, CO 62.90 38.76 

Connecticut, CT 69.34 47.62 

Delaware, DE 69.49 38.21 

Dist. of Col., DC 63.16 35.44 

Florida, FL 60.14 24.03 

Georgia, GA 68.89 32.57 

Hawaii, HI 22.23 10.76 

Idaho, ID 68.94 35.64 

Illinois, IL 72.28 46.26 

Indiana, IN 80.44 41.28 

Iowa, IA 72.23 40.70 

Kansas, KS 75.48 40.07 

Kentucky, KY 82.11 36.68 

Louisiana, LA 71.48 32.27 

Maine, ME 71.46 53.61 

Maryland, MD 71.12 36.33 

Massachusetts, MA 63.88 44.34 

Michigan, MI 72.48 49.59 

Minnesota, MN 68.02 42.55 

Mississippi, MS 66.74 32.53 

Missouri, MO 82.46 41.01 

Montana, MT 77.93 44.27 

Nebraska, NE 78.11 41.10 

Nevada, NV 52.34 29.94 

New Hampshire, NH 70.46 47.56 

New Jersey, NJ 65.62 44.11 

New Mexico, NM 54.93 32.67 

New York, NY 56.35 40.84 

North Carolina, NC 69.06 30.54 

North Dakota, ND 91.85 44.91 

Ohio, OH 76.66 45.34 

Oklahoma, OK 75.27 38.54 

Oregon, OR 55.65 29.89 

Pennsylvania, PA 72.91 43.93 

Rhode Island, RI 63.76 48.25 

South Carolina, SC 74.42 28.47 

South Dakota, SD 76.55 39.94 

Tennessee, TN 80.90 34.14 

Texas, TX 61.75 27.22 

Utah, UT 52.22 31.83 

Vermont, VT 61.64 57.57 

Virginia, VA 72.83 34.22 

Washington, WA 61.76 30.42 

West Virginia, WV 90.63 47.03 

Wisconsin, WI 70.06 43.48 

Wyoming, WY 76.04 42.10 
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of total primary energy use (http://epminst.us/states/ shapingres.htm).  In addition, EPMI 
has recommended that such policies, whether the target is energy use or the air emissions 
caused by energy use, should most effectively be directed at the states. 

Current policies have some minimal state interaction, but there are NO current means in 
place to establish incentives for states to specifically reduce total primary energy use in the 
residential sector.  The primary federal government focus is the individual building or 
individual home. 

Per-capita energy use for states has an important use as a secondary indicator (after total 
primary energy use in the residential sector), to allow adjustment for relative changes in 
population over time.  Simple goals can be set for states to improve this secondary 
indicator, if normalization for total population is considered appropriate.  With population 
as a normalizing factor, comparisons can be made easily among states, countries, regions, 
and continents.  There is no other normalization factor as useful or as readily understood.  
(Those who think gross domestic product should be used may want to consult the EPMI 
technical note on Energy and GDP, http://epminst.us/states/ Energy_and_GDP.htm.) 

Two	Energy	Performance	Indicators	
EIA SEDS data can be used to measure U.S. residential sector energy performance on the 
basis of total sectoral energy use and energy use per capita (two key indicators).  These 
two indicators can be calculated for each state and for the country.  Primary energy is 
important to use for the total indicator in the United States because of the high fraction of 
electricity in the total, if air emissions are a concern.  Performance relative to a baseline 
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can be calculated for these two indicators, and 2005 will be used here as the baseline year.   
The figure above shows the change in total primary energy use for each state in 2015 
relative to 2005, as a percentage change.  Negative values mean energy use reductions 
have occurred, so the vertical axis is in reverse order, with negative values pointing up. 

Most states have achieved reductions in residential sector primary energy use during the 
period 2005–2015.  Total US residential sector primary energy use was 21.57 quads in 
2005, reducing to 20.49 quads in 2015, while population was increasing.  This is a –5.0% 
reduction for the country.  The figure below shows the per-capita percent change. 

 
Performance is much better on a per-capita basis, and a clearer sense of the extent of 
improvement in energy performance can be gained using this indicator, as two states had 
population decreases, while all others had increases, but the percent of population change 
varies.  The mean change in population was 8.7%, and the median was 7.6%.  Two states, 
Texas and Utah, had population increases of over 20% and increases in primary energy of 
about 5%, but the per-capita change was –13 to –14%.  Several other states had population 
increases over 15%, and some still managed to reduce total primary energy use. 

For the entire US residential sector, the per-capita primary energy use reduced from 73.0 
Million Btu per person in 2005 to 63.7 in 2015, a reduction of 12.7%.  The site energy 
value reduced from 39.0 in 2005 to 34.7 in 2015, an 11% reduction. 

The key residential sector energy performance indicators show significant progress in 
reducing residential primary energy consumption from 2005 to 2015.  Maintaining this rate 
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of progress, 5% or more reduction in total primary energy use and 10–15% reduction in 
per-capita primary energy use, for the current decade in progress (2015–2025) is desirable. 

Seasonal	Loads	
Previous extensive work on the residential and commercial sector SEDS data has led to the 
development of several highly-significant regression models of sectoral energy use on 
parameters based on population combined with heating and cooling degree-days (DD).  
These models allow the central trends of energy use dependent on outdoor temperature 
changes and total number of people to be calculated reasonably.  Heating DD (HDD) are 
typically closely related to space heating and domestic hot water loads.  Cooling DD 
(CDD) are closely related to changes in space cooling and refrigerator / freezer energy use.  
Population is related to total floor area and needs for heating, cooling, refrigeration, hot 
water, and other appliance or device use. 

EIA also has monthly data for residential sector fuel use, and additional insight on the 
nature of sectoral loads can be obtained from the monthly data.  The next figure shows the 
monthly site energy use by fuel for the residential sector for the years 2014–2016. 

 
The seasonality of heating and domestic hot water loads can be seen in the nature of the 
rise in monthly energy use for natural gas, electricity, and petroleum during the winter.  
HDD are known to be representative of the need for or level of heating fuel use, and also 
hot water energy needs.  Renewables do not exhibit much variation on the entire sectoral 
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scale, and even increasing the scale of the renewables total shows little variation, and that 
variation may be following seasonal changes in solar radiation. 

Natural gas and petroleum data follow a pattern of one cycle per year, peaking in the 
winter.  Electricity on the other hand, is bimodal, having two peaking cycles per year.  
Electricity use is impacted both by increased need for energy during the winter, but also by 
increased need for energy during the summer.  With only one cycle per year, the bottom of 
the cycle, or baseload region, for natural gas and petroleum can be seen easily.  However, 
the bimodal nature of the electricity energy use obscures the baseload region.  This 
bimodal nature makes analysis of electricity baseload more complicated, and will be the 
cause of some concern presented in the following sections. 

Although there is seasonality in domestic hot water and refrigeration energy use, there are 
also periods where the energy use for these two end uses can be more constant, seemingly 
a base load.  The summer is when the hot water base load behavior has been observed, and 
the winter is when the refrigeration base load may appear evident. 

Analysis of the base loads and DD-dependent loads will be presented in the following 
sections. 

Energy	Use	Disaggregation	
Disaggregation is the analytical process of dividing energy use into components (used to 
estimate breakout of end uses).  The disaggregation analysis is aided if fuels can be 
separated.  Data on each fuel are then analyzed to separate energy use into DD-dependent 
(weather dependent) loads and non-dependent (baseload) components.   

Load disaggregation is often performed for energy audits of individual buildings, but in 
this report the analysis is of the entire residential buildings sector in the year 2015. 

Person	Degree‐Days	
When analyzing energy use of an individual home, HDD and CDD are determined 
specifically for that home’s location and corresponding to the time periods of the 
measurement of energy use (most often via utility bills).  Analysis of the weather 
dependent (DD-dependent or average temperature dependency) and non-weather-
dependent energy use relies on data for multiple time periods (utility billing periods) to 
provide the (time series) number of data points to obtain acceptable results.  The time 
series data are then analyzed not in the time domain but a temperature domain. 

For the entire residential sector, one might use similar data on individual homes, if the data 
were available.  RECS does obtain such data, but these data are not released, due to 
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confidentiality requirements.  Thus, only annual totals of fuel use are available from 
RECS, which means only one time period is available, multiple time periods are not.  
SEDS also only has annual totals available. 

With only one time period and one annual total available, a different approach than used 
for individual homes must be applied.  The approach that EPMI has developed involves the 
use of population-weighted DD.  Population-weighted heating and cooling degree-days by 
state are available from the National Climatic Data Center (NCDC) of the National 
Oceanic and Atmospheric Administration (NOAA): 

ftp://ftp.cpc.ncep.noaa.gov/htdocs/products/analysis_monitoring/cdus/degree_days/archives/  

Reliable data from this location are available from 1999 onward. 

These state-level population-weighted DD data for a specific year can be multiplied by 
state population for that same year to obtain “person-DD” for each state and year.   Person-
DD have been found to provide a very good correlation, sometimes combined with 
population as a separate parameter, of weather-dependent and non-weather-dependent 
energy use for entire sectors, using a cross-sectional (across the states) correlation.  The 
analysis of individual homes typically uses energy over time vs temperature over time (or 
DD) data correlation. 

Previous extensive work on the residential and commercial sector SEDS data has led to the 
development of several highly-significant regression models of energy use on HDD, CDD, 
and population, where the independent parameters are some form of: 

1. Population of each state (# of people) 
2. Population-weighted heating degree-days (HDD) of each state times 

the number of people in the state (PHDD) 
3. Population-weighted cooling degree-days (CDD) of each state times 

the number of people in the state (PCDD) 

In this report the analysis will be taken further, in that one of the issues found in previous 
work is the problem of incorrect representation of specific fuel-using populations.  For 
example, only about 18 million people heat with fuel oil in the United States in 2015, so 
trying to analyze fuel oil use based on person-DD of the entire population of all the states 
(over 300 million) is not representative of the weather applicable to fuel oil use of the fuel-
oil-specific population (and resulting correlation results are not very sensible). 

Fortunately for this person-DD approach, the 2009 RECS extended its geographic reach to 
estimate populations for 27 “Reportable Domains” that included many individual states 
and also groups of states.  However, since the domains include some groups of states, the 
DD data must be reweighted to reflect the population-weighted DD for the grouped 
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domains.  The RECS data allow the affected populations to be estimated for the domains.  
These domains will be discussed next. 

2009	RECS	Reportable	Domains	
Population estimates for the country and the domains can be calculated by multiplying two 
2009 RECS parameters: number of household members (NHSLDMEM) for each applicable 
data record by the final sample weighting parameter 
(NWEIGHT).  While the RECS data are not developed 
to specifically address population estimates, the results 
are still reasonable.  The population estimate for the 
entire country obtained using this method and the 4th 
version of the 2009 RECS data (recs2009_public_v4 
SAS file) is 292.2 million.  The Census estimate for 
July 1, 2009, is 306.8 million.  This RECS-based 
method estimates 95.2% of the Census value. 

The table at the right shows the reportable domains 
and the 2015 population of each.  Further analyses 
using the domains are presented in following sections, 
using RECS data to estimate populations of interest for 
these domains.  As indicated in the table heading, the 
population data in the table to the right are based on 
Census estimates and not on RECS calculations. 

Analytical	Approach	
These domains will be used to analyze and 
disaggregate energy use by fuel for the 2015 
residential sector.  The 2009 RECS domain 
populations will be used as proxies for the 
corresponding 2015 populations where needed.  
Regression of energy use on PHDD will be tested first 
for all fuels other than electricity.   

PHDD based on the space-heating population will be the primary independent parameter.  
Additional populations will also be considered if there are issues with the primary 
parameter.  For electricity, PCDD will also be an independent parameter. 

 

RECS Domain 
2015 Census 
Population 

CT, ME, NH, RI, VT 7,933,162 

Massachusetts 6,794,422 

New York 19,795,791 

New Jersey 8,958,013 

Pennsylvania 12,802,503 

Illinois 12,859,995 

Indiana, Ohio 18,233,103 

Michigan 9,922,576 

Wisconsin 5,771,337 

IA, MN, ND, SD 10,228,889 

Kansas, Nebraska 4,807,831 

Missouri 6,083,672 

Virginia 8,382,993 

DE, DC, MD, WV 9,468,691 

Georgia 10,214,860 

NC, SC 14,938,948 

Florida 20,271,272 

AL, KY, MS 12,276,404 

Tennessee 6,600,299 

AR, LA, OK 11,560,266 

Texas 27,469,114 

Colorado 5,456,574 

ID, UT, MT, WY 6,269,905 

Arizona 6,828,065 

Nevada, New Mexico 4,975,954 

California 39,144,818 

AK, HI, OR, WA 13,369,363 

  US Total 321,418,820 
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Petroleum	Use	
Petroleum use is an interesting challenge and a good example of some analytical issues.  
Initially an attempt was made to combine the fuel oil (including kerosene) and LPG / 
propane populations, PHDD, and fuel use in a regression, but the combined populations 
were an issue, in that the population distributions and PHDD values were distributed 
differently.  Issues arose with trying to 
establish a base load, due to excessive 
“noise” near the intercept with the 
combined populations.  The two 
populations had to be analyzed 
separately. 

Fuel	Oil	
The RECS parameter, FOWARM, 
indicates a home that uses fuel oil for 
heating.  Adding FOWARM to the 
population calculation allows an 
estimate of the population using fuel 
oil for space heating to be calculated.  
There are other parameters that can be 
used to estimate populations that use 
fuel oil for water heating, secondary 
space heating, and other end uses, but 
space heating is the first-tested 
parameter of interest. 

The RECS-based estimated 2009 
population value for each domain was 
multiplied by the population-weighted 
2015 HDD for each domain.  Domain 
PHDD values were calculated to be 
applicable to each analytical population.   

SEDS values of petroleum energy use for each state must also be arranged to match the 
RECS domains.  Next the weather-dependent and non-weather-dependent consumptions 
must be calculated.  The table here shows the RECS domain population estimates (for 
2009), PHDD values (person-DD), and 2015 SEDS fuel oil (plus kerosene) consumption 
for each domain (fok15). 

RECS Domain 
Fuel-Oil Heat 
Population 

(000s) 

PHDD 
(millions) 

fok15 
(BBtu) 

CT, ME, NH, RI, VT 4,391 31,193 144,284 

Massachusetts 1,958 12,945 83,685 

New York 5,247 31,934 124,535 

New Jersey 930 5,155 28,413 

Pennsylvania 2,912 17,470 88,229 

Illinois 0 0 475 

Indiana, Ohio 264 1,564 9,921 

Michigan 131 917 3,112 

Wisconsin 265 2,025 4,539 

IA, MN, ND, SD 365 2,817 6,508 

Kansas, Nebraska 0 0 109 

Missouri 8 40 190 

Virginia 373 1,613 13,451 

DE, DC, MD, WV 1,134 5,448 25,449 

Georgia 8 22 102 

NC, SC 126 383 10,586 

Florida 19 7 100 

AL, KY, MS 0 0 938 

Tennessee 0 0 456 

AR, LA, OK 0 0 106 

Texas 0 0 16 

Colorado 0 0 283 

ID, UT, MT, WY 0 0 1,395 

Arizona 0 0 6 

Nevada, New Mexico 123 457 199 

California 15 31 692 

AK, HI, OR, WA 237 1,103 13,187 

  US Total 18,506 115,124 560,966 
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Note that SEDS has non-zero fuel consumptions for some domains that do not have fuel-
oil-heat populations.  Almost all these zero-population domains also have zero population 
for hot water heating, secondary space heating, and other fuel oil use.  Basically, the RECS 
data are not extensive enough to identify these smaller populations (and the 2009 RECS 
was much more extensive than all other RECS).   

These zero values are a 
problem for attempting a 
regression analysis, and the 
figure here shows a plot of 
fuel oil consumption vs 
PHDD for all 27 domains.  
There are many points 
stacked up at zero, and they 
all cannot be seen.  The 
point labeled ‘NE-5’ is for 
the first domain with five 
New England states.  The 
New York domain is labeled ‘NY’ and is at the upper right, with the NE-5 point.  
Massachusetts and Pennsylvania are also labeled.  The strong trend of increasing energy 
use with increasing PHDD is evident, but all the “zeroes” and low consumers make 
determination of an intercept unworkable.   

In order to determine the 
trend of the data, very low 
consumers and “zeroes” 
were removed.  Ten data 
points remain, accounting 
for 96.6% of total fuel use 
in 2015.  The data points 
for these 10 domains are 
shown in the figure here.   

A regression of fuel oil use 
on PHDD for these 10 
domains was well-determined.  Results are shown in the next table.  Baseload energy use 
for 10 domains is 9264 BBtu times 10.  Adjustment up to the entire country will be done 
by population.  Total fuel-oil-using population of the 10 domains is 18.448 million people, 
and the national total is almost 20 million.  Baseload use is 5.02 MBtu per capita for the 10 
domains, and multiplying by 20 million results in 0.10 quads. 
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 1 Dependent Parameter  (560,996 BBtu total) 
Total residential fuel 
oil use, 2015 

2 
# of observations 10 

Model adjusted R-square 0.96 

Model F Statistic 207 

 Model Significance < 0.0001 

3 
Parameter Model Coefficients T value Significance 
Intercept 9264 Billion Btu (BBtu)   2.03   0.0767 
PHDD 4.127 kBtu/person-HDD 14.39 < 0.0001 

 
PHDD-dependent energy use for the 10 domains, which includes space heating and some 
hot water energy is 4.127 kBtu per PHDD times total PHDD of 115,124 million  = 0.45 
quads.  The 10 domains account for 96.6% of the total, and 0.45 divided by 0.966  = 0.46 
quads for the entire country.  Total use is 
0.56 quads (as in item 1 in the table above). 

LPG	/	Propane	
The RECS parameter, LPWARM, indicates 
a home that primarily uses LPG or propane 
for heating.  The LPWARM population 
calculation results are shown in the table 
here, along with the domain PHDD values 
applicable to each and the 2015 LPG / 
propane consumptions for each domain.   

Total LPG/propane use is 0.42 quads.  Note 
that LPG use is more evenly distributed, 
and distributed differently than for heating 
oil.  There are no problematic “zeroes” in 
the data. 

The next figure shows the distribution of 
LPG / propane use vs primary heating 
population.  There is more scatter in the 
data, so space heating is not as dominant as 
for fuel oil. 

A regression of LPG / propane use on 
PHDD was performed.  Results are shown 
in the table below.  As the figure shows, 
there is a lot more scatter in the LPG data relative to heating-population PHDD, indicating 
more diversity of end uses for propane, as compared to fuel oil.  The regression 

RECS Domain 
LPG Heat 

Population 
(000s) 

PHDD 
(millions) 

lpg15 
(BBtu) 

CT, ME, NH, RI, VT 587 3,975 30,846 

Massachusetts 176 1,106 7,181 

New York 419 2,429 21,234 

New Jersey 138 730 4,100 

Pennsylvania 1,626 9,295 17,232 

Illinois 562 3,371 18,170 

Indiana, Ohio 1,431 8,067 26,654 

Michigan 1,143 7,588 31,127 

Wisconsin 516 3,758 22,485 

IA, MN, ND, SD 1,994 14,665 42,362 

Kansas, Nebraska 183 932 13,628 

Missouri 745 3,557 13,524 

Virginia 939 3,868 11,617 

DE, DC, MD, WV 683 3,126 13,113 

Georgia 393 965 8,077 

NC, SC 1,713 4,978 20,101 

Florida 452 171 4,911 

AL, KY, MS 1,818 5,387 17,778 

Tennessee 431 1,602 6,068 

AR, LA, OK 1,086 2,839 12,221 

Texas 668 1,248 18,015 

Colorado 376 2,424 10,157 

ID, UT, MT, WY 368 2,201 12,992 

Arizona 163 285 3,311 
Nevada, New 
Mexico 391 1,384 6,001 

California 877 1,681 19,949 

AK, HI, OR, WA 317 1,408 8,175 

  US Total 20,196 93,037 421,029 
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coefficients are strongly significant though, even though the R-square is only 0.63, so 
baseload energy use is well-determined. 

Baseload energy, based on an 
intercept of 7600 BBtu times 
27, is 0.21 quads (0.2052).  
PHDD-dependent energy use is 
2.32 kBtu/PHDD x 93,037 
million PHDD  =  0.22 quads    
(0.2158).  With rounding the 
total fuel use is 0.43 quads, but 
the actual SEDS total is 0.42 
quads.  Going out to the fourth 
decimal place indicates the 
baseload value was rounded up 
slightly more than the PHDD-dependent load, so the baseload will be reduced here from 
0.21 quads to 0.20 quads, making the total 0.42 quads, as in item 1 in the table. 

 1 Dependent Parameter  (421,029 BBtu total) 
Total 2015 residential LPG 
/ propane use 

2 
# of observations 27 

Model adjusted R-square 0.63 

Model F Statistic 45.65 

 Model Significance < 0.0001 

3 
Parameter Model Coefficients T value Significance 
Intercept 7600 Billion Btu (BBtu) 4.71 < 0.0001 
PHDD 2.320 kBtu/person-HDD 6.76 < 0.0001 

 

Total	
Total petroleum use is the sum 
of fuel oil / kerosene use plus 
LPG / propane use.  Total 
baseload becomes 0.30 quads, 
and PHDD-dependent use is 
0.68 quads.  Total petroleum 
use is 0.98 quads.  The figure 
here shows the EIA monthly 
residential sector petroleum use 
with a line corresponding to a 
baseload of 0.30 quads for 2015.  There may be some space cooling involved here. 
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Natural	Gas	Use	
The 2009 V4 RECS parameters for natural gas use populations are shown in the next table.  
The estimated number of people in homes using gas for the specified end uses is also 
shown for each.  These population estimates have not been divided by 95.2%, but are the 
direct results of calculation using the 2009 RECS parameters only. 

 

Parameter Description Calculated Population Using 
UGWARM Natural gas used for space heating 149,609,699 

UGASAUX Natural gas used for secondary space heating 20,082,332 

UGWATER Natural gas used for water heating 154,319,848 

UGCOOK Natural gas used for cooking 107,278,147 

UGOTH Natural gas used for some other end-use 61,177,688 

 
An initial regression was 
performed of total 
natural gas use on the 
domain-specific PHDD 
applicable to the 
population having 
primary space heating 
by natural gas, and these 
initial results had an 
intercept that was not 
significant (Pr > | t | = 
0.31), which is 
problematic in that determination of baseload becomes questionable.  The figure here plots 
total natural gas use vs PHDD for all the domains, and the uncertainty of the intercept 
being distinct from zero can be seen. 

The apparent effects of all the other uses of natural gas can also be seen.  The point holding 
high above the trend line in the middle of the figure is for California, where there appear to 
be a lot of gas water heaters and a lot of “other” use.  Uses other than space heating are 
increasing the scatter in these data (R-square is down to 0.87). 

Help is needed in determining base load for natural gas, so additional parameters were 
examined graphically at first.  The population using gas for cooking appeared to offer the 
best “proxy” for determining base load, so an additional multivariate regression was 
performed of gas use on PHDD and cooking population.  In this second round, the 
coefficients for PHDD and cooking population were highly significant, but the intercept 
was again not significant (Pr > | t | = 0.26).  A strong correlation of baseload gas use with 
cooking population means base load can be checked, so the regression can be run again 



 – 26 – 

without an intercept.  A third regression without an intercept had parameter coefficients for 
PHDD and cooking population very close to the coefficients in the second regression, so 
the results of this third regression will be used to calculate PHDD-dependent and non-
weather-dependent components of natural gas use.  Results are in the table below.  Since 
R-square and the F-statistic are not defined for a regression with no intercept, the R-square 
and F-statistic are estimated instead. 

1 Dependent Parameter  (4,791,046 BBtu total) 
Total residential 
natural gas use, 2015 

2 
# of observations 27 

Model adjusted R-square ~0.95 

Model F Statistic ~276 

 Model Significance < 0.0001 

3 

Parameter Model Coefficients T value Significance 
Intercept Forced to zero   
PHDD 5.22 kBtu/person-HDD 20.71 < 0.0001 
Cook pop 9.51 MBtu/person 7.17 < 0.0001 

 
These results lead to a base load of 9.51 MBtu/person x 107,278,147 people = 1.02 quads. 

PHDD-dependent energy is 5.22 kBtu/ PHDD x 704,177 (million) PHDD = 3.68 quads, 
and the total is 4.70 quads.  The SEDS total is 4.79 quads (as in item 1 in the table above), 
so the SEDS total is 0.09 
quads higher.  This 
small difference could 
be ignored or distributed 
to the baseload and 
PHDD load 
proportionately.  
Distribution will be used 
here to make the 
baseload 1.04 quads and 
the PHDD load 3.75 
quads, for a total of 
4.79.  The figure here 
shows the EIA monthly 
residential sector gas use 
with a line corresponding to a baseload of 1.04 quads for 2015. 

Note the extent of the “season” for weather-dependent gas use, which lasts most of the 
year, and only fully reaches the baseline for a short 1–2 month period.  This occurs because 
the entire country includes some very cold climates. 
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All the data on populations, PHDD, and natural gas use for the 27 domains can be found in 
the data annex to this report, at the end. 

Electricity	Use	
Electricity use differs from gas and oil, in that effectively the entire US population uses 
electricity, and there are two seasonal peaks instead of one each year.  The two modes will 
be analyzed using PHDD and PCDD.  Since the entire population is the target for analysis, 
the RECS domains are not needed, and 2015 Census population for the states can be used 
instead. 

Electricity use for the residential sector in 2015 is also interesting in that the site energy 
use is almost exactly the same as the natural gas use.  Electricity use is 4,790,777 BBtu, 
and natural gas use is 4,791,046 BBtu, 269 BBtu or 0.000269 quads higher. 

A regression of total residential electricity use by state was performed on PHDD, PCDD, 
and population.  Population was not significant (Pr > | t | = 0.77), so it was dropped and a 
second regression on PHDD and PCDD run.  The results are shown in the table below. 

1 Dependent Parameter  (4.79 quads total) 
Total site electricity 
use in 2015 

2 
# of observations 51 

Model adjusted R-square 0.94 

Model F Statistic 250 

 Model Significance < 0.0001 

3 

Parameter Model Coefficients T value Significance 
Intercept 16149 Billion Btu (BBtu) 3.19    0.0025 
PHDD 1.181 kBtu/person-HDD 8.04 < 0.0001 
PCDD 5.026 kBtu/person-CDD  23.54 < 0.0001 

 
These results lead to a base load of 16,149 BBtu  x  51 = 0.82 quads.  Recently, EPMI 
conducted a check on electricity end-use breakouts in the 2009 RECS (http://epminst.us/ 

residential/Independent check on 2009 RECS end-use breakout.pdf ) and found a similar electricity residential 
sector baseload of 0.83 quads of site energy for 2009.  RECS reports a non-weather-
dependent baseload of over 2.4 quads, which is drastically different.   

The next figure shows the EIA monthly data for 2014–16 with two different baseload lines 
presented, one equivalent to what RECS reports, and one with the baseline found in this 
analysis.  These baseline load lines are extended across the entire timeline in order to show 
how the RECS baseline leads to much shorter “seasons” of HDD-dependent and CDD-
dependent energy use.  The implied shortness of the heating and cooling seasons for the 
entire country based on the RECS baseload does not appear to be credible, meaning the 
RECS breakout of “Other” uses of electricity is highly questionable.  In addition, this 
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finding also means the 
RECS breakouts of heating 
and cooling energy appear 
to be severely under-
estimated. 

There is major overlap of 
the heating and cooling 
“seasons” for the entire 
country, with space 
cooling energy use 
occurring far longer in the 
deep southern part of the 
country, and space heating occurring longer in the far northern tier.  There are many 
millions of people heating with electricity in the northern tier.  The baseload found in this 
analysis offers a more reasonable representation of the length of these seasons.  The 
electricity end-use population, person-DD, and energy data are presented in the data annex 
at the end of this report.   

The PHDD-dependent energy is 1.181 kBtu/PHDD  x  1,281,314 (million) PHDD  = 
1.51 quads.  The PCDD-dependent energy is 5.026 kBtu/PCDD  x  488,182 (million) 
PCDD  = 2.45 quads.  The total of baseload, PHDD-, and PCDD-dependent energy use for 
US residential sector electricity use in 2015 is 4.78 quads.  The difference of 0.01 quads 
from the SEDS total will be added to the baseload so that the total used here matches the 
SEDS total of 4.79 quads (baseload will be changed from 0.82 to 0.83 quads). 

Disaggregation	Major	Fuels	Summary	
The breakout for the four major fuels categories of baseload, PHDD-dependent, and 
PCDD-dependent energy use in the US residential sector in 2015 is presented in the table 
below.  Renewables energy will have wood use assigned to PHDD-dependent, geothermal 
split half-and-half to PHDD- and PCDD-dependent, and solar half-and-half to PHDD-
dependent and baseload.   

Disaggregation of US Residential Sector Site Fuel Totals in 2015, quads 

Major Fuel  Baseload PHDD‐dependent PCDD‐Dependent  Total 
Petroleum 0.30 0.68  0.98 
Natural Gas 1.04 3.75  4.79 
Electricity 0.83 1.51 2.45 4.79 
Renewables 0.07 0.52 0.02 0.61 
  US Total 2.24 6.46 2.47 11.16 

 Totals may not add due to rounding. 
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Next	Step	
 Using the major fuels disaggregation, the next section will examine allocation of the 
disaggregated weather- and non- totals to the end uses of space heating, space cooling, 
water heating, refrigeration, and other. 

End‐Use	Allocation	
Before presenting the end-use results, some issues with RECS will be covered.  RECS 
does not cover natural gas or other non-electric fuels used for cooling.  Historically there 
have always been gas-fired combined heating / cooling units (Gas-Pacs, and maybe some 
even oil-fired) in the Southwest, but this use is so small it cannot be covered in a survey 
with limited number of respondents.  The 2009 RECS had 12,000+ homes included and 
was able to provide breakout estimates for the 27 reportable domains mentioned 
previously.  In the 2015 RECS there are less than 6000 homes covered, so no data on 27 
domains, and at this point (version 2) the finest geographic breakout is by Census Division, 
of which there are 10. 

At the 27 domain level of detail, petroleum use in the Mountain Division showed up 
(meaning there was a population shown using petroleum fuels), while at the 10 Census 
Division level, no oil use population is showing up for the Mountain divisions.  SEDS 
covers petroleum use in more detail than RECS.  Detail on the populations can be 
examined in the data annex at the end of this report. 

The table on page 7 of this report provides comparison of RECS vs SEDS fuel coverage. 

End-use allocation will begin by calculating refrigeration and hot water use by fuel, 
including apparent baseload and person-degree-day dependence.  Space heating will then 
be considered as the remainder of PHDD-dependent energy use that is not for hot water.  
For refrigeration energy, a similar approach was planned, but issues with determining 
apparent baseload and PCDD-dependent breakouts for both refrigeration and DHW energy 
use were found, and a “compromise” approach was used, as explained in the following 
sections.  “Other” energy will be the remainder of the sum of total energy that is not for 
any of these specifically-determined end uses. 

Refrigeration	
The populations and refrigeration energy use estimated for the 2009 RECS reportable 
domains were tabulated.  The national average refrigeration energy was 1249 kWh per 
home and 636 kWh per capita.  Similar values for the 2005 RECS data were calculated, at 
1358 kWh per home and 695 kWh per capita.  RECS data indicate refrigeration energy per 
capita to have reduced almost 10% from 2005 to 2009.  The assumption here will be that 
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another 10% reduction was achieved from 2009 to 2015, and a value of 572 kWh/capita 
will be the basis of calculating total refrigeration energy in 2015.   

Regression analysis of the 27 reportable domains and refrigeration energy use in 2009 
indicates that 48% of refrigeration energy should be considered base load and 52% as 
PCDD-dependent.  This determination will not actually be used in final totals, due to 
issues found in cross-checking reasonableness of final values.  The correct degree-days or 
temperature-based parameter to use in the determination is at issue, and for this exploratory 
study, that parameter was not determined, and a simplistic, compromise allocation solution 
was used (see discussion for space cooling). 

Total refrigeration energy in 2015 will be calculated as 572 kWh per capita times a 
population of 321.4 million = 184 TWh, or 0.63 quads of site energy.  The 48 / 52 split 
implies a baseload of 0.30 quads and a PCDD-dependent use of 0.33 quads. 

Domestic	Hot	Water	
DHW energy is evaluated for fuel oil / kerosene and LPG / propane (and all together, 
petroleum), natural gas, and electricity.  About 45% of the population uses electricity, 
about 49% uses natural gas, and the remaining 6% uses petroleum for DHW. 

Natural gas for DHW is estimated by RECS to be consumed at a rate of 9,945 kBtu per 
capita in 2009, which is an increase from 9,202 kBtu per capita estimated for 2005.  The 
2015 RECS total population estimate is 93.8% of the Census estimate, so dividing the 
2015 RECS gas-fueled DHW population of 146.75 million by 93.8% is 156 million people 
using natural gas for DHW.  Using 9,900 kBtu per capita in 2015, and a gas-using 
population of 156 million people, total natural gas use for DHW is calculated to be 1.55 
quads in 2015.  Regression analysis indicates that 75% of gas use is PHDD-dependent, so 
the baseload / PHDD split becomes 0.39 quads of apparent baseload and 1.16 quads that is 
PHDD-dependent. 

Petroleum is determined to be about 8,000 kBtu/yr per capita for DHW, and RECS 
estimates 18.7 million people having petroleum fuel for DHW in 2015.  Dividing by 93.8% 
leads to 19.9 million people having petroleum-fueled domestic water heating.  Total of all 
petroleum use for DHW calculates then as 0.16 quads total in 2015.  The same split for 
baseload found for natural gas will be used for petroleum, leading to a baseload of 0.04 
quads and a PHDD-dependent use of 0.12 quads. 

Electricity used to heat DHW in 2009 is 1251 kWh/capita (4,268 kBtu/capita) using RECS 
data to calculate the national average for all types of housing, which is down from 1300 
kWh/capita calculated for the 2005 RECS data.  Using 1250 kWh/capita and an electricity-
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DHW population of 146 million in 2015 leads to a total of 182 TWh or 0.62 quads of 
DHW site energy consumed for the year. 

Apparent electric baseload for DHW energy was found to be about 40% of the total, while 
Person-DD-dependent energy was 60%.  The split is then 0.25 quads of apparent baseload 
and 0.37 quads of PDD-dependent energy for 2015.  This base load split was dependent on 
using the sum of PHDD and PCDD as the temperature analytical parameter, and likely the 
refrigeration split required a different independent parameter for that analysis also.  More 
work is needed on methods for determining this split, but further work will not be 
conducted for this exploratory study. 

Some renewables energy is used for DHW, but no analytical attempt to estimate the 
breakout will be attempted here.  Instead an approximate guess is made.  The fuel 
summaries are shown in the table below. 

Total US Residential Sector DHW Energy Use, quads

Major Fuel  Baseload PDD‐dependent Total 
Petroleum 0.04 0.12 0.16 
Natural Gas 0.39 1.16 1.55 
Electricity 0.25 0.37 0.62 
Renewables 0.01 0.03 0.04 
  US Total 0.69 1.68 2.37 

Space	Cooling	
The original intent was to have space cooling total energy use be national PCDD-
dependent energy use minus refrigeration PCDD-dependent energy use.  However, after 
completing the analysis for domestic hot water, and also checking the electricity use 
remaining for “Other” uses of electricity, the analysis issue mentioned above on correct 
temperature parameter to use needs to be studied.  The temperature dependence of 
refrigeration and domestic hot water energy may require an analytical parameter other than 
65ºF DD. 

Finalization of an analytical solution was not pursued here.  Instead a slightly convoluted 
“compromise” is used.  For the results in this report, baseload refrigeration energy will not 
be subtracted from electricity base load use, but will be subtracted from space cooling 
energy.  This choice means space cooling energy will be slightly reduced, since baseload 
refrigeration energy is also subtracted from the total.  See space heating for the 
compromise there. 

Thus, residential 2015 space cooling electricity energy is estimated to be 2.47 quads minus 
0.63 quads, equal to 1.84 quads (539 TWh).  This value includes all energy used for 
cooling airflow and ventilation resulting from or correlated to use of space cooling. 
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As indicated in the DHW section above, using the 2015 RECS data (Version 2) to 
calculate total US population leads to a value 93.8% of the Census estimate (as of July 1) 
of 321,418,820.  The 2015 RECS estimates that 87% of the population uses electricity for 
cooling, or 281 million people based on the Census total (87% of 321.4 million).  The 
national bulk-sum ratio of per-capita cooling energy for 87% of the Census population in 
2015, using the data here, is 1919 kWh/yr per person using space cooling (6.55 MBtu/yr of 
site energy, or 19.3 MBtu/yr of source energy). 

The bulk-sum ratio for the entire population of 321.4 million is 5.72 Million Btu per capita 
(site energy, 16.9 MBtu of source energy) or 1678 kWh per capita.  
The source energy total is 2.95 times 1.84, or 5.43 quads. 

Space	Heating	
Space heating will have the total for each fuel being the total national 
person-degree-day dependent energy use for PHDD minus the DHW 
weather-dependent use.  (This differs from space cooling, where the 
entire refrigeration load was subtracted.)  The resulting residential 
sector space heat energy use estimates for 2015 are shown in the 
table.  The national bulk-sum ratio of per-capita space heating energy 
for the entire US population is 14.0 MBtu/person (21.8 MBtu, source 
basis) in 2015.  The source energy total is 7.00 quads. 

Other	Energy	
Energy for end uses other than the four already covered will be what 
remains, which is all base load energy for each fuel, minus the 
apparent base load for domestic hot water.  The totals are shown in 
the table here.  Total source energy is 2.68 quads. 

Total	Electricity	Other	than	Space	Conditioning	
In my average-size all-electric home (2 people currently, 1,960 ft2) 
in a fairly average US climate, analysis has indicated the non-space-
conditioning energy use is about 3000 kWh/person-yr (certainly 
biased up to a degree since we are invaded by four children and 
eight grandchildren at times).  The data presented in this report for uses other than space 
conditioning have total electricity use of 1.81 quads or 530 TWh for 2015.  Simulating the 
situation for an all-electric home, dividing refrigeration and other electricity use by 321.4 
million people (1103 kWh/capita), and 1330 kWh/capita for DHW, leads to a sum of 2433 
kWh/person-yr.  The same calculation for the 2009 RECS leads to 3996 kWh/capita (using 
the RECS populations directly).  RECS estimates 160% of what is found here (also four 
times what is found for “other” electricity use, and less for refrigeration and DHW). 

Total US Residential 
Sector Space Heat 

Energy Use 

Major 
Fuel 

2015 
quads 

Petroleum 0.56 

Natural Gas 2.59 

Electricity 1.14 

Renewables 0.49 

  US Total 4.78 

Total US Residential 
Sector Other Energy 

Use, quads 

Major Fuel  Baseload

Petroleum 0.26 

Natural Gas 0.65 

Electricity 0.58 

Renewables 0.06 

  US Total 1.55 
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Internal	Consistency	of	the	RECS	Data	
The “Other” use of electricity reported for RECS in the 2009 survey appeared incredibly 
large on quick inspection, and as reported on pp 27–28 of this report implies overly 
truncated heating and cooling seasons for the entire country.  The 2.43 quads of other 
electricity use in 2009 is over 700 TWh of electricity for uses that do not seem possible to 
add up to such a sum.  Using the calculated RECS total population of 292.2 million people, 
this use amounts to over 2400 kWh per capita in 2009.  Looking at my own all-electric 
home, it was not possible to find 2400 kWh of electricity use per person, after subtracting 
heating, cooling, refrigeration, and DHW from total use (the remaining total for this 
specific house is in the range of 400–500 kWh/person-yr).  In addition, after decades of 
analyzing building energy use, the difficulties inherent in disaggregating heating and 
cooling energy for all-electric buildings were well known, and the RECS results suggested 
strongly that heating and cooling energy use estimates were faulty. 

An initial check on the RECS breakouts was conducted using SEDS data as an 
independent source.  That initial examination indicated that heating and cooling appeared 
to be underestimated and that Other energy use was overestimated.  Similar over- and 
under-estimation has also been found for the commercial survey (CBECS) data.  That 
report can be downloaded from:  http://epminst.us/residential/Independent check on 2009 RECS end-use breakout.pdf 

One example of an internal consistency issue — for refrigeration energy — will be 
presented to demonstrate additional concern about the end use estimates in the 2009 
RECS.  Other end uses may have similar issues but only the one will be presented. 

A weighted calculation of the sum of refrigeration energy for the 2009 RECS yields 0.48 
quads.  A weighted calculation of refrigeration energy per capita yields 635 kWh.   

In a certain sense the next calculation is not completely fair, in that internal consistency of 
a high order is being demanded.  Multiplying 635 kWh/capita times 292.2 million people 
yields 0.63 quads of refrigeration energy, which is in line with what was calculated for this 
report for 2015, using the same method.  The bottom line is, two different methods of 
calculation, using RECS data, yield two answers that differ by 30%.  The straightforward 
calculation of refrigeration energy is supposedly the most correct, but the very reasonable 
value of kWh per capita yielding a 30% larger result causes doubt as to whether the 
straightforward result is truly acceptable. 

The doubts raised by all the data checks result in a lowered level of confidence for the 
RECS end use breakouts for 2009. 
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One additional item of interest is to compare the propane-using populations for “other” use 
of propane for the 2009 and 2015 data (in Data Annex), as the difference is dramatic.  The 
definition of propane “user” or what constitutes “other” use may have changed. 

There is consistency between the percent of total US population estimated (~95%) and the 
percent of total US residential sector energy relative to the SEDS estimate (~94%). 

Conclusion	
This exploration of US residential sector energy use for the year 2015 has examined 
overall sector energy use characteristics, energy-using populations, energy performance of 
state residential sectors, temperature dependency of energy use and disaggregation of 
energy based on that dependence, and end use allocation for space heating, space cooling, 
domestic hot water, refrigeration, and all remaining (other) energy use. 

Some issues with RECS data were explained and considered.  Despite some shortcomings, 
the RECS data are an important resource for analysis of residential sector energy use. 

The final end-use breakout determined in this exploratory study for 2015, resolved to 0.01 
quads/yr, is presented in the table below. 

US Residential Sector End‐Use Site Fuel Totals in 2015, quads 

Major Fuel 
Space 
Heating 

Space 
Cooling 

Hot 
Water 

Refrigeration  Other  Total 

Petroleum 0.56 0 0.16  0.26 0.98 
Natural Gas 2.59 0 1.55  0.65 4.79 
Electricity 1.14 1.82 0.62 0.63 0.58 4.79 
Renewables 0.49 0.02 0.04 0 0.06 0.61 
  US Total 4.78 1.84 2.37 0.63 1.55 11.16 

 Totals may not add due to rounding. 

The results presented throughout this report can be used independently or to serve as a 
comparison reference against values obtained from other sources. 

Extensive additional work could be done to refine these estimates, but these results are 
useful as a starting point, especially since the space conditioning energy totals from EIA 
have historically been lower, while the totals for “other” electricity use have been much 
higher and “other” use of other fuels has been lower. 
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Data	Annex	

RECS	2015	Electricity‐Using	Populations	

Census  Division 
Electricity end‐use populations (000s) 

Total  Space‐heat  Aux heat  Cooling  DHW  Cooking  Other 

New England 13,593 4,515 2,993 10,756 5,081 8,328 13,593 

Middle Atlantic 39,086 13,550 9,065 35,083 11,855 16,464 39,086 

East North Central 46,118 16,374 9,690 42,479 14,907 25,541 46,118 

West North Central 19,713 9,304 5,694 18,652 7,543 14,932 19,713 

South Atlantic 58,779 40,977 9,784 56,207 42,890 46,873 58,779 

East South Central 17,946 12,798 3,768 16,750 12,681 13,650 17,946 

West South Central 35,463 23,400 5,633 33,841 19,964 25,426 35,463 

Mountain North 11,359 4,441 1,944 8,074 2,880 8,427 11,359 

Mountain South 10,622 5,573 1,264 8,962 4,226 6,337 10,622 

Pacific 48,847 19,252 8,839 32,573 14,614 23,929 48,847 

  US Total 301,525 150,183 58,674 263,378 136,641 189,907 301,525 

Census 2015 pop and % 321,419 49.8% 19.5% 87.3% 45.3% 63.0% 100.0% 

Totals may not add due to rounding. 

The 2015 RECS data indicate over 10 million people in climates with more than 6,500 HDD use 
electricity for space heating, and 1.8 million people in climates with more than 7,500 HDD. 

 

RECS	2015	Natural_Gas‐Using	Populations	

Census  Division 
Natural Gas end‐use populations (000s) 

Total  Space‐heat  Aux heat  DHW  Cooking  Other 

New England 13,593 5,600 845 5,258 4,540 1,688 

Middle Atlantic 39,086 23,511 2,773 21,988 21,575 10,015 

East North Central 46,118 32,522 3,410 28,195 19,233 14,622 

West North Central 19,713 12,186 2,109 10,984 3,932 3,018 

South Atlantic 58,779 15,171 3,746 14,212 11,001 3,757 

East South Central 17,946 6,166 1,383 4,798 3,606 1,219 

West South Central 35,463 13,965 1,803 14,740 10,689 4,448 

Mountain North 11,359 8,083 1,250 8,110 3,525 1,527 

Mountain South 10,622 4,611 554 5,844 3,576 2,769 

Pacific 48,847 26,499 2,894 32,620 25,865 15,462 

  US Total 301,525 148,314 20,766 146,750 107,541 58,526 

Census 2015 pop and % 321,419 49.2% 6.9% 48.7% 35.7% 19.4% 

Totals may not add due to rounding. 
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RECS	2015	LPG/Propane‐Using	Populations	

Census  Division 
LPG / Propane end‐use populations (000s) 

Total  Space‐heat  Aux heat  DHW  Cooking  Other 

New England 13,593 854 247 701 1,875 482 

Middle Atlantic 39,086 1,595 783 1,323 1,949 860 

East North Central 46,118 5,278 981 3,065 2,367 1,105 

West North Central 19,713 2,346 458 1,231 1,036 330 

South Atlantic 58,779 3,540 1,940 1,348 2,642 590 

East South Central 17,946 1,930 746 479 883 65 

West South Central 35,463 1,532 406 1,098 1,667 343 

Mountain North 11,359 477 122 382 296 73 

Mountain South 10,622 571 50 552 994 98 

Pacific 48,847 1,363 625 1,430 2,324 573 

  US Total 301,525 19,485 6,358 11,610 16,033 4,518 

Census 2015 pop and % 321,419 6.5% 2.1% 3.9% 5.3% 1.5% 

Totals may not add due to rounding. 

 

RECS	2015	Fuel_Oil/Kerosene‐Using	Populations	

Census  Division 
Fuel Oil / Kerosene end‐use populations (000s) 

Total  Space‐heat  Aux heat  DHW  Other 

New England 13,593 5,406 148 2,730 0 

Middle Atlantic 39,086 7,989 1,307 3,596 193 

East North Central 46,118 802 409 0 120 

West North Central 19,713 176 0 0 0 

South Atlantic 58,779 2,853 591 445 0 

East South Central 17,946 134 56 0 0 

West South Central 35,463 67 67 0 0 

Mountain North 11,359 0 0 0 0 

Mountain South 10,622 0 0 0 0 

Pacific 48,847 495 136 284 0 

  US Total 301,525 17,922 2,715 7,054 312 

Census 2015 pop and % 321,419 5.9% 0.9% 2.3% 0.1% 

Totals may not add due to rounding. 
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RECS	2009	Electricity‐Using	Populations	

Reportable Domain 
Electricity end‐use populations (000s) 

Total  Space‐heat  Aux heat  Cooling  DHW  Cooking  Other 

CT, ME, NH, RI, VT 7,571 2,158 1,813 5,135 2,059 5,468 7,571 

Massachusetts 6,049 2,134 1,654 4,730 1,370 3,236 6,049 

New York 18,530 3,777 2,514 13,926 2,966 5,989 18,516 

New Jersey 8,599 1,737 1,314 8,068 1,286 3,028 8,599 

Pennsylvania 11,926 6,546 4,426 10,939 5,294 7,581 11,926 

Illinois 12,087 4,140 3,271 11,179 1,698 3,874 12,087 

Indiana, Ohio 17,354 8,292 5,146 14,842 6,706 11,743 17,354 

Michigan 10,238 3,236 2,854 8,604 2,010 4,718 10,238 

Wisconsin 5,355 2,163 1,669 4,064 1,604 3,582 5,355 

IA, MN, ND, SD 9,416 4,481 3,469 8,374 3,158 6,131 9,416 

Kansas, Nebraska 4,325 2,029 1,531 4,140 826 3,082 4,325 

Missouri 5,798 3,504 2,063 5,625 2,557 4,357 5,798 

Virginia 7,742 5,342 2,186 7,349 4,211 5,689 7,742 

DE, DC, MD, WV 8,779 6,556 3,443 8,386 5,333 6,188 8,779 

Georgia 9,350 6,417 3,133 9,065 4,915 6,510 9,350 

NC, SC 13,321 9,609 2,608 12,918 10,057 12,467 13,321 

Florida 16,881 13,925 1,984 16,407 15,068 14,802 16,881 

AL, KY, MS 11,069 7,673 3,076 10,758 7,192 8,797 11,069 

Tennessee 6,042 4,431 1,445 5,871 4,470 5,441 6,042 

AR, LA, OK 10,825 7,172 3,487 10,528 5,626 6,621 10,825 

Texas 23,398 13,512 3,574 22,448 10,614 14,204 23,398 

Colorado 4,441 1,758 1,276 2,406 827 3,428 4,441 

ID, UT, MT, WY 6,201 2,303 1,648 4,493 1,974 4,950 6,201 

Arizona 5,902 3,638 720 5,549 2,985 4,061 5,902 

Nevada, New Mexico 4,539 1,838 1,280 3,261 1,037 1,238 4,539 

California 34,391 12,756 6,922 19,431 3,384 12,031 34,391 

AK, HI, OR, WA 12,070 7,186 2,885 5,461 7,724 10,269 12,070 

  US Total 292,195 148,312 71,391 243,954 116,951 179,484 292,182 

Census 2009 pop and % 306,772 50.8% 24.4% 83.5% 40.0% 61.4% 100.0% 

Totals may not add due to rounding. 
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RECS	2009	Natural_Gas‐Using	Populations	

Reportable Domain 
Natural Gas end‐use populations (000s) 

Total  Space‐heat  Aux heat  DHW  Cooking  Other 

CT, ME, NH, RI, VT 7,571 2,184 193 2,119 1,583 438 

Massachusetts 6,049 3,374 231 3,421 2,761 917 

New York 18,530 11,225 827 11,500 11,135 4,298 

New Jersey 8,599 7,075 969 6,936 6,040 4,420 

Pennsylvania 11,926 4,443 554 4,578 3,547 1,797 

Illinois 12,087 10,316 881 9,908 8,234 6,275 

Indiana, Ohio 17,354 11,373 1,075 10,082 5,608 3,153 

Michigan 10,238 8,099 519 7,407 4,852 4,105 

Wisconsin 5,355 3,795 448 3,324 1,492 1,206 

IA, MN, ND, SD 9,416 5,707 1,008 5,352 2,715 1,891 

Kansas, Nebraska 4,325 3,396 487 3,362 1,311 294 

Missouri 5,798 2,977 500 2,812 1,249 705 

Virginia 7,742 3,311 756 3,142 2,173 547 

DE, DC, MD, WV 8,779 3,259 460 3,152 2,435 679 

Georgia 9,350 4,458 643 4,337 3,140 907 

NC, SC 13,321 4,098 1,673 3,075 533 1,100 

Florida 16,881 970 176 1,332 1,432 1,173 

AL, KY, MS 11,069 3,650 568 3,657 1,683 911 

Tennessee 6,042 2,141 376 1,539 503 423 

AR, LA, OK 10,825 4,713 724 4,414 3,502 851 

Texas 23,398 10,983 1,648 12,225 9,111 3,744 

Colorado 4,441 3,395 472 3,194 1,088 672 

ID, UT, MT, WY 6,201 4,328 516 3,928 1,056 962 

Arizona 5,902 2,111 175 2,728 1,519 1,057 

Nevada, New Mexico 4,539 3,247 294 3,297 3,148 1,804 

California 34,391 20,450 2,614 29,525 23,557 15,440 

AK, HI, OR, WA 12,070 4,533 1,295 3,974 1,873 1,409 

  US Total 292,195 149,610 20,082 154,320 107,278 61,178 

Census 2009 pop and % 306,772 51.2% 6.9% 52.8% 36.7% 20.9% 

Totals may not add due to rounding. 
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RECS	2009	LPG/Propane‐Using	Populations	

Reportable Domain 
LPG/Propane end‐use populations (000s) 

Total  Space‐heat  Aux heat  DHW  Cooking  Other 

CT, ME, NH, RI, VT 7,571 587 410 350 813 4,867 

Massachusetts 6,049 176 54 121 231 2,920 

New York 18,530 419 118 547 1,081 6,769 

New Jersey 8,599 138 53 77 77 4,376 

Pennsylvania 11,926 1,626 755 753 1,231 6,437 

Illinois 12,087 562 59 495 220 5,468 

Indiana, Ohio 17,354 1,431 456 530 561 8,677 

Michigan 10,238 1,143 347 728 915 3,872 

Wisconsin 5,355 516 160 369 304 2,473 

IA, MN, ND, SD 9,416 1,994 325 911 902 5,448 

Kansas, Nebraska 4,325 183 11 165 7 2,207 

Missouri 5,798 745 134 423 357 2,276 

Virginia 7,742 939 847 287 368 3,903 

DE, DC, MD, WV 8,779 683 582 275 473 4,222 

Georgia 9,350 393 166 98 143 2,524 

NC, SC 13,321 1,713 988 167 493 5,084 

Florida 16,881 452 179 382 809 6,951 

AL, KY, MS 11,069 1,818 512 451 944 4,335 

Tennessee 6,042 431 248 50 115 1,972 

AR, LA, OK 10,825 1,086 110 738 922 3,698 

Texas 23,398 668 196 557 1,101 6,689 

Colorado 4,441 376 70 450 276 2,528 

ID, UT, MT, WY 6,201 368 0 257 240 4,644 

Arizona 5,902 163 81 160 515 2,532 

Nevada, New Mexico 4,539 391 58 342 347 2,156 

California 34,391 877 316 1,466 892 12,442 

AK, HI, OR, WA 12,070 317 129 424 361 5,942 

  US Total 292,195 20,196 7,363 11,572 14,699 125,410 

Census 2009 pop and % 306,772 6.9% 2.5% 4.0% 5.0% 42.9% 

Totals may not add due to rounding. 
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RECS	2009	Fuel_Oil/Kerosene‐Using	Populations	

Reportable Domain 
Fuel Oil/Kerosene end‐use populations (000s) 

Total  Space‐heat  Aux heat  DHW  Other 

CT, ME, NH, RI, VT 7,571 4,391 508 3,053 144 

Massachusetts 6,049 1,958 47 1,190 37 

New York 18,530 5,247 169 3,449 91 

New Jersey 8,599 930 0 357 0 

Pennsylvania 11,926 2,912 114 1,347 26 

Illinois 12,087 0 0 0 0 

Indiana, Ohio 17,354 264 0 0 0 

Michigan 10,238 131 0 25 56 

Wisconsin 5,355 265 21 0 42 

IA, MN, ND, SD 9,416 365 64 0 29 

Kansas, Nebraska 4,325 0 0 0 0 

Missouri 5,798 8 0 0 0 

Virginia 7,742 373 77 115 19 

DE, DC, MD, WV 8,779 1,134 0 20 54 

Georgia 9,350 8 0 0 0 

NC, SC 13,321 126 0 0 0 

Florida 16,881 19 19 0 0 

AL, KY, MS 11,069 0 0 0 0 

Tennessee 6,042 0 0 0 0 

AR, LA, OK 10,825 0 0 0 0 

Texas 23,398 0 0 0 0 

Colorado 4,441 0 0 0 0 

ID, UT, MT, WY 6,201 0 0 0 0 

Arizona 5,902 0 0 0 38 

Nevada, New Mexico 4,539 123 18 0 0 

California 34,391 15 0 8 12 

AK, HI, OR, WA 12,070 237 49 0 0 

  US Total 292,195 18,506 1,086 9,564 546 

Census 2009 pop and % 306,772 6.3% 0.4% 3.3% 0.2% 

Totals may not add due to rounding. 
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SEDS	2015	Electricity	
and	Analysis	
Parameters	
 

 

  

State 
Elc15, 
BBtu 

2015 
Pop. 

(000s) 

PHDD 
(millions) 

PCDD 
(millions) 

Alabama, AL 108,872 4,859 11,176 10,559 

Alaska, AK 6,975 738 7,244 25 

Arizona, AZ 113,167 6,828 11,935 19,194 

Arkansas, AR 62,349 2,978 9,563 5,763 

California, CA 304,986 39,145 75,041 46,700 

Colorado, CO 62,729 5,457 35,184 2,608 

Connecticut, CT 43,990 3,591 21,588 2,808 

Delaware, DE 16,545 946 4,186 1,294 

Dist. of Col., DC 8,522 672 2,458 1,338 

Florida, FL 418,855 20,271 7,663 83,619 

Georgia, GA 192,511 10,215 25,057 19,929 

Hawaii, HI 9,012 1,432 0 7,023 

Idaho, ID 27,483 1,655 9,719 1,142 

Illinois, IL 152,331 12,860 77,147 10,841 

Indiana, IN 110,691 6,620 37,037 5,951 

Iowa, IA 47,039 3,124 20,558 2,568 

Kansas, KS 45,181 2,912 13,408 4,222 

Kentucky, KY 89,286 4,425 18,669 5,739 

Louisiana, LA 107,633 4,671 7,142 14,120 

Maine, ME 15,908 1,329 10,830 416 

Maryland, MD 93,500 6,006 27,635 7,778 

Massachusetts, MA 68,838 6,794 42,791 4,389 

Michigan, MI 113,817 9,923 65,886 4,882 

Minnesota, MN 74,088 5,490 42,506 3,069 

Mississippi, MS 63,330 2,992 6,538 7,268 

Missouri, MO 115,707 6,084 29,031 7,629 

Montana, MT 16,464 1,033 7,202 416 

Nebraska, NE 32,524 1,896 11,083 1,860 

Nevada, NV 42,099 2,891 8,742 5,813 

New Hampshire, NH 15,446 1,331 9,880 575 

New Jersey, NJ 99,433 8,958 47,316 9,074 

New Mexico, NM 22,662 2,085 8,853 2,112 

New York, NY 174,055 19,796 114,756 15,975 

North Carolina, NC 197,560 10,043 31,524 17,093 

North Dakota, ND 16,591 757 6,269 419 

Ohio, OH 175,694 11,613 65,744 9,837 

Oklahoma, OK 77,165 3,911 13,525 7,506 

Oregon, OR 62,334 4,029 18,126 2,071 

Pennsylvania, PA 185,676 12,803 73,166 10,959 

Rhode Island, RI 10,698 1,056 6,235 763 

South Carolina, SC 102,562 4,896 11,893 10,326 

South Dakota, SD 15,597 858 5,879 638 

Tennessee, TN 142,169 6,600 24,560 9,485 

Texas, TX 496,964 27,469 51,285 80,814 

Utah, UT 31,108 2,996 16,349 2,475 

Vermont, VT 7,127 626 5,139 184 

Virginia, VA 156,708 8,383 34,513 11,158 

Washington, WA 116,254 7,170 33,980 3,255 

West Virginia, WV 39,025 1,844 9,038 1,792 

Wisconsin, WI 72,385 5,771 42,033 2,482 

Wyoming, WY 9,133 586 4,230 226 

 US Total 4,790,778 321,419 1,281,314 488,182 
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SEDS	2015	Natural	Gas	and	Analysis	Parameters	
 

RECS Domain 

RECS 2009 
Space Heat 
Population 

(000s) 

RECS 2009 
Cooking 

Population 
(000s) 

PHDD 
(millions) 

ng15 
(BBtu) 

CT, ME, NH, RI, VT 2,184 1,583 15,523 87,731 

Massachusetts 3,374 2,761 22,321 130,373 

New York 11,225 11,135 68,350 466,974 

New Jersey 7,075 6,040 39,253 248,407 

Pennsylvania 4,443 3,547 26,673 247,363 

Illinois 10,316 8,234 65,003 412,894 

Indiana, Ohio 11,373 5,608 67,341 441,491 

Michigan 8,099 4,852 56,487 322,834 

Wisconsin 3,795 1,492 29,035 132,795 

IA, MN, ND, SD 5,707 2,715 44,079 211,983 

Kansas, Nebraska 3,396 1,311 18,172 96,083 

Missouri 2,977 1,249 14,922 96,343 

Virginia 3,311 2,173 14,320 89,556 

DE, DC, MD, WV 3,259 2,435 15,660 140,689 

Georgia 4,458 3,140 11,486 120,790 

NC, SC 4,098 533 12,509 95,042 

Florida 970 1,432 385 15,420 

AL, KY, MS 3,650 1,683 11,363 107,996 

Tennessee 2,141 503 8,367 69,692 

AR, LA, OK 4,713 3,502 12,945 132,447 

Texas 10,983 9,111 21,539 218,838 

Colorado 3,395 1,088 22,998 129,196 

ID, UT, MT, WY 4,328 1,056 27,190 117,185 

Arizona 2,111 1,519 3,875 36,037 

Nevada, New Mexico 3,247 3,148 12,060 72,903 

California 20,450 23,557 41,179 415,935 

AK, HI, OR, WA 4,533 1,873 21,138 134,052 

  US Total 149,610 107,278 704,177 4,791,049 

 

 

SEDS	2015	Petroleum	and	Analysis	Parameters	
These data are found in the report:  p 21 for fuel oil and kerosene, and p 23 for LPG and 
propane. 

 


