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Rating the energy performance of a buildings sector differs from rating an individual building.  Sectoral 
energy performance is over the entire aggregate group of specific types of buildings present in some type 
of geographic sector.  A geographic sector could be a neighborhood, a city, a state, a country, a region, or 
the world.  The sectors of interest here are the United States and each individual state in the United 
States, and being able to compare states. 

Methods for rating the energy performance of individual buildings cover a wide range.  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 compared to uncertainties in population.  
Unfortunately, many (if not most) normalizations of sectoral energy published to date are based on floor 
area, and these normalizations retain the large uncertainties associated with definition and measurement 
of floor area quantities.  Normalization by population will be used here. 

In economic analysis, worldwide and country-level performance is analyzed first with simple indicators, 
and then with more complex models to dive more deeply into understanding economic performance.  The 
simple indicators include rates of growth for specific national accounts — most often gross domestic 
product (GDP) or a variation, and simple normalized quantities like GDP per person (per capita).  
Normalization can be done many ways, including adjusting to some common base, like quantities per 
person. 

Energy use per capita is an important normalized quantity that provides additional insight into residential 
sector energy performance, and at the worldwide level this normalization is probably the most important.  
Residential sector energy performance must always be understood first on the basis of total sectoral 
energy use and energy use per capita (two key indicators).  Once these two key indicators are established, 
more complex performance measures can be examined.  Relative importance of performance indicators 
will depend on policy or program objectives related to sectoral energy performance. 

Total US Sectoral Energy 
The U.S. Energy Information Administration (EIA) is a storehouse for a lot of energy data.  The EIA 
develops and stores a wide range of data on energy topics such as production, stocks, usage, imports, 
exports, and prices.  The first of the two key indicators, total energy use, is directly available from EIA 
tracking estimates.  The second key indicator, energy use per capita, is available from EIA, but 
population estimates from another source, the US Census Bureau, were used here, in combination with 
EIA energy use data, to calculate energy use per capita.  Housing unit populations are also used her. 
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Residential sector total energy 
use in the United States, total 
source energy and total delivered 
energy, are shown in the figure 
here.  Source energy use includes 
energy losses from delivery of 
electricity to residences.  
Delivered energy in this figure 
does not include generation, 
transmission, and local 
distribution losses for electricity. 

The increasing spread over time 
between source and delivered 
energy, as seen in the figure, 
shows the increasing use of 
electricity in the residential sector from 1950 through the present, as electricity losses are substantial.  
Delivered energy use has remained remarkably stable since 1970, despite population growth, due to 
several factors, including increases in efficiency of use, especially the increased efficiencies possible with 
advanced electric appliances.  The tradeoff is increased energy needed to provide the electricity to users.   

A quad is one quadrillion Btu/yr.  A quadrillion (1015) is a million billions or a thousand trillions.  A 
British thermal unit (Btu) is the amount of heat energy needed to raise a pound of water (about a half-
quart or half-liter) one-degree Fahrenheit.   

Total US Residential Energy Use per Capita 
Dividing the total energy use presented in the previous section by total US population for each year, leads 
to the second key indicator needed, energy use per capita, as shown in this next figure.  Total energy use 
per person for delivered energy 
has been decreasing since about 
1970, while total energy use per 
person for source energy was 
reasonably steady from 1970 to 
about 2010, and has been 
decreasing since then. 

Currently, the United States, 
Canada, Germany, and Russia 
have the highest residential 
sector energy use per person in 
the world, with delivered energy 
use per capita of 30–35 Million 
Btu/yr. The United Kingdom, 
France, and the Netherlands, are 
close behind, at 25–30 Million 
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Btu/yr.  Previously, EPMI has suggested that the United States might want to have a goal of reducing 
per-capita delivered energy use below 30 (possibly by 2050 for current trend). 

Basic US Residential Energy Performance 
For the two key indicators of energy performance, the basic energy performance of the US residential 
sector can be characterized as: 

1. Total delivered energy increased by 21% from 1970 to 2018, while population increased 59% 
2. Total delivered energy increased by 4% from 2005 to 2018, while population increased >10% 
3. Total source energy increased by 56% from 1970 to 2018, while population increased 59% 
4. Total source energy decreased by 0.5% from 2005 to 2018, while population increased >10% 
5. Per-capita delivered energy decreased 25% from 1970 to 2018, and 5% from 2005–2018 
6. Per-capita source energy decreased 1% from 1970 to 2018, and 10% from 2005–2018 

Total per-capita delivered energy use (EPC) has remained in the range of 33–36 Million Btu/yr per capita 
from 2012 thru 2018 (and probably also for 2019).  The overall long-term trend is a reduction of 0.19 
Million Btu/yr per capita, indicating 20–30 years before this indicator drops below 30, if this trend holds. 

Total Sectoral Fuel Mix 
The fuel mix changes over time are shown for delivered energy in the figure here.  Note that if electric 
losses were included in the electricity total (source energy), electricity would be almost three times as 
high as shown here.  
Hydroelectric power is 
not included in the 
Renewables total, but is 
part of the electricity 
total.  Hydro power has 
decreased from 30% of 
total electricity 
generation (in the 
power generation 
sector) in 1950 to about 
7% of the total from the 
year 2000 onward. 

The increasing 
importance of 
electricity in the 
residential sector is evident here.  Petroleum use has decreased steadily from 1977 through the present.  
Natural gas use has been holding reasonably steady from 1970 through the present, with a partial dip in 
the mid-1980’s (oil price surge period) when a significant increase in wood use occurred that later 
dropped off while natural gas use increased again (wood is a major part of Renewables). 

Increases in air conditioning and electric heating have been major factors affecting the increase in 
electricity use in this sector.  EPMI estimates that electric heating and electric air conditioning account 
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for 24% and 25% respectively of total sectoral electricity use in 2015.  This estimate is in contrast to the 
EIA residential survey results of 19% and 20%, respectively.1 

State-Level Basic Energy Performance 
Basic energy performance consists of the two key parameters of total energy use over time, and energy 
use per capita over time.  Objectives for improving energy performance typically depend on political 
concerns, so the two key parameters allow basic political objectives to be established, but different 
entities may choose different types of goals.  Unfortunately, political energy performance objectives tend 
to be obscure, unable to be measured 
easily, and thus difficult to assign 
accountability.  The coverage here will be 
of the two key parameters, and potential 
political goals will be ignored.2   

Total delivered energy use for 50 states 
and the District of Columbia (DC) was 
covered previously, and the largest eight 
consumers of delivered energy in the 
residential sector each account for 4–8% of 
total US delivered energy.  About 81% of 
the total is accounted for by 24 states, and 
the remaining 26 states and DC account for 
about 19%, as shown in the figure here for 
2018. 

This distribution changes slightly for 
source energy, with states that use more electricity shifting higher in the distribution, but the overall 
situation of 24 states accounting for 81% of source energy, and 27 others accounting for 19% does not 
change.  The shifting of states’ positions is not major. 

As previously shown, total delivered energy for the country increased 4% from 2005 to 2018, and source 
energy decreased 0.5%.  Delivered energy use 
increased in 36 states and DC, while EPC reduced 
in 34 states and DC.  Percentage changes for all 
states are given in the Data Annex. 

There is a fairly strong cross-sectional trend 
between changes in EPC and in total delivered 
energy for the states.  The trend indicates that, if 
states achieved about a 6.8% reduction in EPC 
from 2005 to 2018, total delivered energy would 
not increase, even with increases in population, as 

 
1 See Technical Note on 2015 RECS Energy Data, EPMI 2018 http://epminst.us/residential/Technical Note on 2015 RECS Energy Data.pdf 
2 Potential political goals for US states are covered in: Shaping Residential Sector Energy Performance (Section 3), EPMI 
2016, http://epminst.us/states/Shaping%20Residential%20Sector%20Energy%20Performance.pdf  
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shown in the figure here.  The trend also indicates that a 5.9% increase in EPC infers an expected 10% 
increase in total energy use from 2005–18.   

Vermont and Hawaii are noticeable outliers from the trend, but potential causes for this difference were 
not explored.  It can be noted that Hawaii has historically had the lowest (by far) energy use per capita of 
any state, and also the highest energy cost.  More recently Hawaii appears to have improved management 
of their electricity generation, which lowered energy cost noticeably, and the increase there may be an 
outcome of reduced energy costs.  The situation in Vermont is always hard to discern, since so much 
energy is imported.  The lowest point on the graph is for the District of Columbia, where it is even more 
difficult to discern causes for change. 

From a policy perspective, reductions in source energy are often a priority over delivered energy.  The 
figure here maps the 2018 two key source energy performance indicators for all 50 states and DC.  The 
15 states identified on the right account for 63% of residential sector source energy use in 2018.  
Comparing total energy here to the 
previous graph on delivered energy 
indicates some of the movement in rank 
when switching from delivered to 
source energy, e.g., Florida moves from 
8th to 3rd, Texas moves to first. 

If reducing total US source energy is an 
objective, total energy used by each 
state must be a primary consideration.  
Reducing energy in states to the left 
will have less impact than reducing 
energy in states to the right.  Reducing 
EPC requires consideration of the 
extent of electrification, climate, and 
other factors when considering 
potential policy approaches. 

State Source Energy Performance Comparison Model for 2005 
If energy performance comparisons among states are desired, modeling of performance in order to obtain 
a measured performance score can become more complex.  Source energy tends to be more of a policy 
priority and is used here.  An important concern is to normalize for weather, since weather is known to 
have large effects on energy use.  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/ 

Isable data from this location are available from 1999 onward. 

For those familiar with the Energy Star Portfolio Manager (PM) tool, weather normalization is 
accomplished using NCDC data also, with energy performance scores for specific types of facilities 
based on “Weather Normalized Energy.”  The interest here is different, in that the normalization must 
cover all residential buildings in a state.  Previously, EPMI demonstrated the use of population as an 
additional normalization factor to extend the weather effects to all buildings in a residential sector. 
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Population was used previously to generate person-degree-days for each state, by multiplying total state 
population by population-weighted degree-days from NOAA.  A variation on that approach is used here, 
using total housing units instead of population.  The use of population-weighted degree-days is assumed 
to be also validly applied to housing units to obtain housing-unit-degree-days, or HUDD, both heating 
(HUHDD) and cooling (HUCDD). 

A residential sector energy performance scoring model for states was developed previously3 using SEDS 
data for the year 2012.  The discussion in this previous work explains the model parameters found to 
work best for modeling the 2012 energy performance of the residential sector. 

The US residential sector energy performance model developed here is slightly simpler and is based only 
on three factors: number of housing units in a state, HUHDD, and HUCDD. 

The scoring model is based on total residential sector source energy use of all 50 states plus DC, using 
the SEDS data for 2005. A cross-sectional multiple linear regression of total residential sector source 
energy on total housing units, HUHDD, and HUCDD is used to model “expected” source energy use for 
each state, based on the central trend of all 50 states plus DC.   

In the initial regression, housing units, HUHDD, and HUCDD are all significant at better than 0.0001, 
while the intercept is marginal (p=0.12).  The intercept is 20.1 Trillion Btu, and it is preferable to 
eliminate the intercept (force it to zero) in order to prevent unacceptable bias upward in scoring for small 
states, while still preserving the physical meaning of the parameter coefficients.  Thus, the regression is 
run again with no intercept (intercept is forced to zero). 

In the revised regression with no intercept, there are slight changes in the parameter coefficients, but 
overall the model is much the same, with a little higher effect going to HUDD and a little lower effect to 
housing unit totals.  R-square and the F-statistic are technically not defined, but they can be estimated.  
Statistical results are summarized in the table below. 

Source Energy Scoring Model for 2005 

1 Dependent Parameter 
Total primary energy 

use in 2005 

2 
# of observations 51 
Model adjusted R-square ~ 0.98 
Model F Statistic ~ 680 

 Model Significance < 0.0001 

3 

Parameter 
Model 
Coefficients 

T value Significance 

Intercept (forced to 0)   
Housing units 47.36  MBtu/yr  4.74 < 0.0001 
HUHDD 18.72 kBtu/yr 11.78 < 0.0001 
HUCDD 28.41 kBtu/yr  8.83 < 0.0001 

 MBtu = Million Btu 

The model indicates the central trend “average” in 2005 for all 50 states plus DC is 47.4 Million Btu/yr 
per housing unit as the “base” energy use (not degree-day dependent), 18.7 kBtu/yr per HUHDD, and 
28.4 kBtu/yr of source energy per HUCDD.  Data used for each state are shown in the data annex. 

 
3 2012 State Residential Sector Energy Efficiency Grades,  {EPMI website, no author, no date}, 
http://epminst.us/states/2012%20State%20Residential%20Sector%20Energy%20Efficiency%20Grades.pdf —  
SEDS, The State Energy Data System, https://www.eia.gov/state/seds/  
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Total SEDS 2005 residential source energy use for the country is 21.57 quads.  Housing units for mid-
year are estimated at 125.5 million total.  Calculated HUHDD equal 528.28 billion, and HUCDD equal 
186.37 billion, based on mid-year housing unit estimates.  The bulk sum housing unit source energy use 
is 21.57 quads divided by 125.5 million units, equal to 172 Million Btu per unit for the year. 

Multiplying model coefficients by national totals for each parameter and summing the three parameter 
totals provides a sum of 21.13 quads of source energy estimated for the residential sector in 2005, or 98% 
of the actual SEDS total, indicating reasonable coherence for the model.  Base energy is 5.94 quads 
(28%), HDD-dependent energy is 9.89 quads (47%), and CDD-dependent energy is 5.29 quads (25%). 

Model scores are shown on the map below (and listed in the data annex — colors may not be exact, and 
the data annex is correct).  The figure of merit from the scoring model is the ratio of the model predicted 
source energy to actual SEDS source energy for each state. This figure of merit is then scaled to a range 
of 100 tops.  As noted in the documents cited in footnotes 2 and 3, Hawaii is always an outlier relative to 
the continental United States and must be assigned a score of 100 (e.g., see report in footnote 3, p 5).   

Tennessee and Virginia score 58 and 59, respectively.  Delaware has a score of 69, DC a score of 93, 
Maryland a score of 65, and Hawaii and Maine score 100. Vermont scores 99.  Alaska scores 95.  The 
median score is 74. 

 

Since source energy is highly dependent on the amount of electricity used, states with highly electrified 
residential sectors will score lower.  Evaluating model residuals vs source energy indicates there is a 
noticeable bias against more electrified states.  Scoring based on delivered energy use would look much 
different (e.g., Tennessee would shift from lowest to an upper middle score).  EPMI has previously 
shown4 that states with lower electricity costs use more electricity per person than states with higher 
costs.  Per-capita income also plays a role.  Thus, the scoring here shows that states with lower electricity 

 
4 A Look at 45 Years of US Residential Electricity Unit Costs, EPMI 2019, http://epminst.us/states/A Look at 45 Years of US 
Residential Electricity Unit Costs.pdf   
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costs also tend to have lower scores (since they strongly tend to use more electricity per person or per 
household).  The general trend on scores is that each one-cent decrease in cost/kWh leads to a decrease in 
model score here of 2.5 points (cross-sectional regression, adj. R-square = 0.31, p < 0.0001).  For a site-
energy-based scoring model, increases in use of electricity are expected to lead to higher scores. 

For a political objective of reducing air emissions, source energy reduction is typically important, so a 
scoring model of the type presented here is potentially useful in determining relative energy performance 
of states, potential for improvements, and possible policy issues to be addressed for achieving reductions 
in source energy use or air emissions from energy use.  See Section 3 of the report in footnote 2 for 
information on how scoring data in the Data Annex can be used to assist in evaluating these quantities. 

Issues re Energy Performance 
As the foregoing indicates, there are many policy and technology issues affecting energy performance 
measurement, and being aware of these issues can help formulate and understand policies: 

1. Cost of energy is a major factor affecting overall economic performance, and economic 
performance should not be ignored when developing energy performance methods and policies 

2. Cost of energy also affects energy performance (as can be seen in the map above if one is familiar 
with variations in cost of energy in many states) 

3. The strong trend of reduced electricity consumption with increasing electricity cost (see report in 
footnote 4) indicates that efforts to increase electrification of the residential sector that also lead 
to increased cost of electricity are likely to cause unexpected and possibly undesirable changes in 
both fuel and technology situations for housing 

4. “Energy performance” for source energy can be markedly different than for site energy 

5. Over shorter periods, improvements in energy performance relative to some baseline (e.g., the 
2005 source energy performance for states presented here) may be more important as a policy 
objective than point-in-time energy performance measured by a specific measurement tool 

6. Anomalies should not be ignored: 

a. Increases in energy use in Louisiana relative to 2005 (Hurricane Katrina year) are not as 
useful for understanding energy performance there, and overall major natural disasters 
should not be ignored.  Changes in California residential energy use in 2020, as possibly 
affected by extensive fires, should also not be ignored. 

b. Industrial production booms or busts (e.g., oil production in North Dakota, major 
increases in overall industrial production in South Dakota, COVID-19 collapse in 2020) 
must be understood to a degree, as they can impact residential sector energy use 

c. Inability to provide energy services due to poor planning or inadequate infrastructure 
development should not be considered “efficient” and should be treated as an anomaly, 
e.g., California has descended into partial electrical chaos in 2019–2020 through lack of 
maintenance (causing Camp fire and blackouts in 2019) and inability to simultaneously 
manage load vs generating or storage reserves (leading to rolling blackouts in 2020) 

7. Treatment of renewable energy is expected to grow more problematic for measuring energy 
performance as use of renewable energy increases, since the complete picture of costs and 
benefits has been murky and is always highly political (e.g., California’s inadequate electrical 
generating reserves in 2020 are partially a result of disingenuously optimistic but inherently false 
expectations for renewable electricity generation absent effective storage or load management) 
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Development of energy performance measurement methods for states should be based on careful 
consideration of issues such as above, not ignoring potential impacts on or from economic, security and 
reliability, or amenities performance. 

Energy Performance in 2018 Using 2005 Model 
Thirteen years is not a short period for energy performance changes.  Using the 2005 performance model 
to “grade” energy performance of state residential sectors in 2018 leads to a noticeable increase in grade 
scores.  The lowest score in 2005 was 58, but the lowest using 2018 data is 62.  The median grade score 
increases from 74 in 2005 to 77 in 2018.  Two states scored 100 in 2005, while four scored 100 for 2018.   

Total US residential sector source energy use in 2018 was 0.5% lower than in 2005, while the total 
number of housing units increased by 10.4% during this period (total population increased 10.5%).  
Reducing total source energy use while population increases 10% is a notable achievement.  The sum of 
population-weighted HDD for all 50 states plus DC was 4% higher in 2018 than in 2005, while the sum 
of CDD was 7% higher.  The sum of HUHDD for 50 states plus DC was 12% higher in 2018 than in 
2005, while HUCDD was 20% higher.  Thus, lower total source energy use (dependent parameter) while 
all model parameters are increasing would be expected to lead to higher model energy performance 
scores overall. 

Source Energy Performance Model for 2018 
A US residential sector energy performance model was checked for 2018, using the same parameters as 
the 2005 model:  number of housing units in a state, HUHDD, and HUCDD. 

This cross-sectional multiple linear regression of the SEDS 2018 total US residential sector source 
energy on total housing units, HUHDD, and HUCDD, just as for the 2005 model, had the coefficients for 
housing units, HUHDD, and HUCDD all significant at better than 0.0001, but the intercept is worse than 
marginal (p=0.40).  In this case, the intercept of 11.5 Trillion Btu should definitely not be considered 
different from zero, and the regression is run again with no intercept (intercept is forced to zero). 

In the revised regression with no intercept, all the parameter coefficients increase a small amount, with a 
little higher effect going to housing unit totals.  R-square and the F-statistic are again estimated.  
Statistical results are summarized in the table below. 

 

Source Energy Scoring Model for 2018 

1 Dependent Parameter 
Total primary energy 

use in 2018 

2 
# of observations 51 
Model adjusted R-square ~ 0.97 
Model F Statistic ~ 630 

 Model Significance < 0.0001 

3 

Parameter 
Model 
Coefficients 

T value Significance 

Intercept (forced to 0)   
Housing units 41.75  MBtu/yr  4.37 < 0.0001 
HUHDD 16.89 kBtu/yr 11.36 < 0.0001 
HUCDD 24.59 kBtu/yr  8.53 < 0.0001 

 MBtu = Million Btu 
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The model indicates the central trend “average” in 2018 for all 50 states plus DC is 41.8 Million Btu/yr 
per housing unit as the “base” energy use (not degree-day dependent), down from 47.4 in 2005.  For 
HUDD, source energy use is 16.9 kBtu/yr per HUHDD, down from 18.7 in 2005, and 24.6 kBtu/yr of 
source energy per HUCDD, down from 28.4 in 2005.  Data used and results for each state are shown in 
the data annex.  (The color map for 2018 model scores is mostly identical to the one for 2005.) 

Total SEDS 2018 residential source energy use for the country is 21.47 quads.  The US Census estimate 
of housing units for mid-year is 138.5 million total.  Calculated HUHDD equal 590.20 billion, and 
HUCDD equal 222.90 billion, based on mid-year housing unit estimates.  Total estimated US source 
energy using model coefficients times bulk sum totals is: 
             41.75 * 138.5/1000 + 16.89 * 590.2/1000  +  24.59 * 222.9/1000  =  21.23 quads 
                                                                  99% of actual.   
The estimated “base” source energy use is 5.78 quads, down from 5.94 quads in 2005.  HDD-dependent 
energy is estimated at 9.97 quads, an increase from 9.89 quads for 2005, and CDD-dependent energy is 
estimated at 5.48 quads, increased from 5.29 quads for 2005.  The bulk sum housing unit source energy 
use is 21.47 quads divided by 138.5 million units, equal to 155 Million Btu per unit, which is 90% of the 
2005 energy per unit. 

All three model coefficients have dropped significantly from 2005 to 2015.  Some of this change is due to 
efficiency improvements, but weather and changes in types of housing units also appear to influence the 
drop.  A brief comparison of data from the 2005 and 2015 [RECS] Residential Energy Consumption 
Surveys5 will offer some evidence of the influence of housing type and weather. 

Brief Comparison of 2005 and 2015 RECS 
The US Dept of Energy, Energy Information Administration (EIA) conducts the RECS every four years, 
typically.  A nationally representative sample of housing units is used to identify and estimate population 
and energy data (“population” covers numbers of people, housing types, equipment types, etc.).  

The housing types are:  Mobile Home, Single-Family Detached House, Single-Family Attached House, 
Apartment Building with 2-4 Units, Apartment Building with 5 or More Units.  The comparison of 
housing types here applies the percentage of housing types for RECS to the Census estimate of total 
housing units at mid-year (July 1).  The percentages and number of units are shown in the next table 
(rounding affects values and sums not necessarily exact). 
 

        Housing Type Breakout 

 2005 2015 (not 2018) 

   RECS Housing Type  Percent 
# of units, 
millions Percent 

# of units, 
millions 

Mobile Home 6.3% 7.84 5.7% 7.77 
Single-Family Detached House 64.9% 81.40 62.5% 84.55 
Single-Family Attached House 6.8% 8.58 5.9% 8.02 
Apartment Building with 2-4 Units 7.0% 8.76 7.9% 10.75 
Apartment Building with 5 or More Units 15.1% 18.91 17.9% 24.21 

    TOTAL 100% 125.50 100% 135.30 

 
5 RECS, https://www.eia.gov/consumption/residential/  
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The energy use data are shown next for each housing type (rounding also impacts summing).  RECS 
percentages are applied to total sectoral source energy (electricity losses included) reported by EIA 
(SEDS totals, not RECS totals). 

 
     Source Energy Breakout 

 2005 2015 (not 2018) 

   RECS Housing Type  

Source 
energy, 
quads Percent 

Source 
energy, 
quads Percent 

 Mobile Home 1.18  5.5% 1.16  5.6% 
 Single-Family Detached House 16.00  74.2% 15.45  75.0% 
 Single-Family Attached House 1.29  6.0% 1.04  5.0% 
 Apartment Building with 2-4 Units 1.17  5.4% 1.08  5.2% 
 Apartment Building with 5 or More Units 1.92  8.9% 1.86  9.0% 

    TOTAL 21.57  100% 20.59  100% 

 

The data indicate that from 2005 to 2015, mobile homes and attached single-family housing were 
reducing, while apartments were growing significantly.  Single-family detached homes contributed about 
30% of the increase in number of homes, while apartments contributed about 70%.  Since apartment 
homes use less energy than single-family homes overall, part of the sectoral energy performance 
improvement described above for the period 2005 to 2018 should be due to this change in population 
seen from 2005 to 2015 in RECS data.  Other effects are also seen, as indicated by total source energy 
use for single-family detached homes and apartments reducing while the number of homes increased. 

The data from the two tables above are used to calculate bulk sum ratios of source energy per housing 
unit, Million Btu/yr (MBtu each year) for each major type of housing, showing the differences between 
types and changes from 2005 to 2015 to indicate likely change trends through 2018. 

 

    Energy Use per Unit by Type 

 2005 2015 (not 2018) 

   RECS Housing Type  
Source energy 
per unit, MBtu 

Source energy 
per unit, MBtu 

 Mobile Home 151 149 
 Single-Family Detached House 197 183 
 Single-Family Attached House 151 130 
 Apartment Building with 2-4 Units 134 101 
 Apartment Building with 5 or More Units 102 77 
    TOTAL 172 152 

 

RECS Indications of Weather Changes, 2005 and 2015 
RECS provides data for HDD and CDD that are specific to each sampled housing unit.  There is some 
error inoculation, but the error-induced changes are expected to be small for each year and hopefully 
consistently random enough from 2005 to 2015 methodologies.  Using the HDD and CDD data and 
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sample weights from RECS to estimate total populations by housing types and major degree-day zones, 
population breakouts for 2005 and 2015 are presented next.  Although major efforts on defining ever-
more-specific climates zones have led to newer and more complicated weather-type zoning for the United 
States, the use of simpler degree-day zones is considered more informative and reliable here (sample size 
is not conducive to hoped-for validity when number of zones increases).  Even with only five zones, the 
exactness of results here is possibly less than some would desire (and not determined here). 

The five climate zone categories used here are shown in the next table.  HDD and CDD are 65°F based.   

Climate zone number and degree-day criteria 
1 HDD65 > 7000 and CDD65 < 2000 
2 5500  ≤  HDD65  ≤  7000 and CDD65 < 2000 
3 4000  ≤  HDD65  ≤  5499 and CDD65 < 2000 
4 HDD65 < 4000 and CDD65 < 2000 
5 CDD65 ≥ 2000 

 

Keeping in mind that weather is different every year, and the geographic locations of each zone will thus 
also change each year, a map is shown below that indicates the historical location of these zones for a 30-
year average a few decades ago.  The map is intended to provide an indication of where these zones 
would be generally located each year.  Warmer winters, and possibly hotter summers, will shift the zones 
northward. 

 

The number of housing units in each zone will depend heavily on where construction of new homes has 
occurred.  Construction by zones was not determined here.  The following table shows the number of 
households determined by the 1984 RECS Survey for each climate zone (within the 30-yr time period of 
the map above).  This table is not extrapolated up to estimate the breakout for total Census housing units. 



 

    – 13 –   http://epminst.us/residential/US_2018_sectoral_performance.pdf   November 2020 

 

RECS 1984 Households   

    Climate Zone 
RECS 

millions % 
1 HDD65 > 7000 and CDD65 < 2000 9.0 10.4% 
2 5500  ≤  HDD65  ≤  7000 and CDD65 ≤ 2000 21.5 24.9% 
3 4000  ≤  HDD65  ≤  5499 and CDD65 < 2000 22.5 26.1% 
4 HDD65 < 4000 and CDD65 < 2000 20.0 23.2% 
5 CDD65 ≥ 2000 13.3 15.4% 

All  86.3 100.0% 

 

Next the breakout of housing units for both 2005 and 2015 RECS will be shown in the following two 
tables.  The RECS percentages are used to extrapolate up to total Census-estimated housing unit for each 
year as of July 1. 

 

RECS 2005 Households    

    Climate Zone 
RECS 

millions % 
Census 
millions 

1 HDD65 > 7000 and CDD65 < 2000                 9.0  8.1% 10.2 

2 5500  ≤  HDD65  ≤  7000 and CDD65 ≤ 2000               23.4  21.1% 26.4 

3 4000  ≤  HDD65  ≤  5499 and CDD65 < 2000               30.9  27.8% 34.9 

4 HDD65 < 4000 and CDD65 < 2000               19.0  17.1% 21.5 

5 CDD65 ≥ 2000               28.7  25.8% 32.4 
All  111.1  100.0% 125.5 

 

RECS 2015 Households    

    Climate Zone 
RECS 

millions % 
Census 
millions 

1 HDD65 > 7000 and CDD65 < 2000                 5.7  4.8% 6.5 

2 5500  ≤  HDD65  ≤  7000 and CDD65 ≤ 2000               23.8  20.1% 27.2 

3 4000  ≤  HDD65  ≤  5499 and CDD65 < 2000               28.9  24.5% 33.1 

4 HDD65 < 4000 and CDD65 < 2000               24.1  20.4% 27.6 

5 CDD65 ≥ 2000               35.7  30.2% 40.9 
All   118.2  100.0% 135.3 

 

The data indicate a strong trend of increasing households in warmer or hotter climate zones over time, 
and decreasing total households in the coldest climate zone.  This change appears due to both weather 
changing toward warmer weather and increased construction in warmer climate zones.  There is an 
approximately 80-yr climate cycle that led to increasing temperatures in the United States from 1901 to 
1940 and decreasing temperatures from 1941 to 1980, followed by increasing temperatures again from 
1981 through about 2020.  Comparison of the 2015 RECS distribution of housing units by climate zone 
to the 2005 and 1984 distributions indicates that the coldest zone appears to be decreasing. 
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The trend toward increased percentage of housing units in warmer climates is expected to have continued 
through 2018, and this shift toward less climate load on the housing population (through increased 
efficiency of housing, warmer temperatures, and shifting construction toward warmer climate zones) 
appears to also lead to some reduction in housing sector energy use in 2018 compared to 2005. 

Energy Performance Comparison, 2005 to 2018 
Total US population and housing units increased about 10% from 2005 to 2018, and energy use per 
capita declined 6–10% (delivered and source, respectively), while source energy use per housing unit 
decreased 10% from 2005 to 2018.  RECS data indicate that energy use per housing unit declined for all 
housing types over this time period, indicating overall efficiency improvements, while part of the overall 
US decline per housing unit is a result of:  1) changes in housing population toward more apartments 
(that use less energy per unit),  2) increasing construction of housing units in warmer climates, and  3) 
apparent shifting of weather zones leading to fewer homes located in the colder zones. 

There is a long-term trend found toward decreasing source energy use per capita that may lead to total US 
residential sector source energy use per capita below 30 MBtu/yr by the year 2050. 

Despite the 40-year trend toward increased temperatures from 1981–2020 (expected), increases in 
housing units continue to lead to increases in HUHDD from 2005 to 2018, and in line with the 
temperature trend and increased construction in warmer climates, increases in HUCDD are much larger 
over this time. 

Concurrently, total sum of population-weighted HDD for all 50 states plus DC in 2018 was greater than 
in 2005, while the same sum of CDD was also higher in 2018 than in 2005, indicating 2018 sectoral 
energy use weather effects were probably influenced by both shifting population and weather changes. 

Conclusion 
This report examines US residential sector energy use over time, together with energy performance 
indicators and models for 2018 relative to sectoral energy performance in 2005.  Several factors 
impacting understanding of sectoral energy performance have been examined briefly.   

Basic sectoral energy performance was based on two factors:  total energy use and energy use per capita.  
These two performance factors remain the most important means of comparing residential sector energy 
performance among states, among countries, and over time. 

More complex energy performance models were also developed to provide an estimate of base (non-
weather-dependent) source energy use, HDD-dependent source energy use, and CDD-dependent source 
energy use for the US residential sector in 2005 and 2018. A more in-depth examination of US residential 
sector energy use for the year 2015 can be found in a separate EPMI report.6 

As a side note, SEDS total sectoral energy use in 2015 was noticeably less than in 2018 (RECS and 
SEDS data from 2015 were used to examine trends from 2005 to 2015, and by implication, expected 
trend through 2018).  The major cause is likely economic, as the economy was fairly stagnant from 2007 
through 2016, and energy use in the residential sector tends to reflect overall economic conditions.  
Weather was likely a less important factor.  By 2018 economic activity had increased noticeably, and 

 
6 Exploration of 2015 US Residential Sector Energy Using EIA Data, 2018.  
https://epminst.us/residential/Exploration_of_2015_Residential_Sector_Energy_Using_EIA_Data.htm  
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2018 residential sector energy use was also higher than in 2015.  The potential economic activity 
influence was not examined here. 

Energy performance of the US residential sector was found to be: 

1. Delivered energy increased by 4% from 2005 to 2018, while population increased > 10% 
2. Source energy decreased by 0.5% from 2005 to 2018, while population increased > 10% 
3. Total US population and housing units increased > 10% from 2005 to 2018, and energy use per 

capita declined 6–10% (delivered and source, respectively), while overall bulk US source energy 
use per housing unit decreased 10% from 2005 to 2018 

4. The multivariate regression model of energy performance indicates the central trend “average” in 
2018 for all 50 states plus DC is 41.8 Million Btu/yr of source energy per housing unit as the 
“base” energy use (not degree-day dependent), down from 47.4 in 2005.  For HUDD, source 
energy use is 16.9 kBtu/yr per HUHDD, down from 18.7 in 2005, and 24.6 kBtu/yr of source 
energy per HUCDD, down from 28.4 in 2005. 
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Data Annex 
 

US State Delivered and Source Energy and Population 

State 
Delivered energy, TBtu Source energy, TBtu Population (millions) 

2005 2018 2005 2018 2005 2018 
AK 36.94 37.68 53.52 49.32 0.667 0.735 
AL 161.55 156.57 384.31 358.12 4.570 4.888 
AR 104.11 112.96 232.99 234.94 2.781 3.010 
AZ 154.61 181.22 367.32 407.27 5.839 7.158 
CA 858.97 879.09 1449.10 1439.16 35.828 39.462 
CO 202.70 228.49 329.97 360.22 4.632 5.691 
CT 189.29 172.58 286.93 248.47 3.507 3.572 
DC 23.35 23.40 39.77 41.98 0.567 0.702 
DE 36.12 37.03 70.50 68.84 0.845 0.965 
FL 449.73 491.45 1263.60 1194.99 17.842 21.244 
GA 327.67 353.30 713.85 738.37 8.926 10.511 
HI 12.88 17.44 33.34 34.25 1.293 1.421 
IA 128.74 148.99 239.93 247.11 2.964 3.149 
ID 62.06 76.08 120.12 129.56 1.428 1.751 
IL 631.26 639.04 1012.61 990.00 12.610 12.723 
IN 301.19 300.20 560.66 556.41 6.279 6.695 
KS 124.34 131.13 239.59 233.77 2.745 2.911 
KY 173.04 166.29 391.70 369.04 4.183 4.461 
LA 145.93 153.35 307.25 334.75 4.577 4.660 
MA 309.70 304.13 449.90 433.91 6.403 6.883 
MD 225.27 219.63 454.76 415.45 5.592 6.036 
ME 85.23 81.66 103.86 106.96 1.319 1.339 
MI 586.72 548.73 880.86 787.75 10.051 9.984 
MN 247.18 278.19 408.45 431.65 5.120 5.606 
MO 264.35 281.67 542.10 556.02 5.790 6.122 
MS 98.05 98.26 231.81 201.03 2.906 2.981 
MT 48.98 63.06 82.38 100.18 0.940 1.061 
NC 311.87 321.54 723.08 725.28 8.705 10.382 
ND 32.96 38.32 61.72 75.62 0.646 0.758 
NE 80.17 90.26 157.08 167.83 1.761 1.926 
NH 64.66 74.12 94.25 107.01 1.298 1.353 
NJ 402.57 400.75 640.48 586.15 8.652 8.886 

NM 70.80 76.04 116.56 120.10 1.932 2.093 
NV 81.68 98.71 157.60 171.81 2.432 3.027 
NY 875.25 860.64 1261.24 1174.07 19.133 19.530 
OH 581.06 559.22 1005.75 923.83 11.463 11.676 
OK 144.30 163.98 298.96 307.14 3.549 3.940 
OR 121.41 141.16 246.37 246.93 3.613 4.182 
PA 596.94 600.00 1004.01 965.34 12.450 12.801 
RI 53.70 49.80 71.83 64.45 1.068 1.058 
SC 142.06 149.15 362.50 377.92 4.270 5.084 
SD 33.22 40.91 66.39 73.38 0.775 0.879 
TN 232.53 243.56 550.43 562.60 5.991 6.772 
TX 672.29 796.25 1491.22 1779.23 22.778 28.629 
UT 91.33 113.16 150.15 177.18 2.458 3.154 
VA 309.05 297.12 669.36 610.25 7.577 8.501 
VT 35.42 45.61 48.46 48.48 0.621 0.624 
WA 215.51 252.71 470.08 479.19 6.257 7.524 
WI 277.85 288.01 470.54 445.73 5.546 5.807 
WV 86.40 82.25 162.81 163.64 1.820 1.804 
WY 24.82 31.02 42.41 51.45 0.514 0.578 
US           11,528            11,996         21,574         21,474  295.5 326.7 
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Changes in US State Energy and Population, 
2005 to 2018  

Changes in Energy Use per Capita, 
2005 to 2018 

State 
Delivered 

energy 
Source 
energy Population  State 

Delivered 
energy 

Source 
energy 

AK 2.0% -7.9% 10.2%  AK -7.4% -16.4% 
AL -3.1% -6.8% 7.0%  AL -9.4% -12.9% 
AR 8.5% 0.8% 8.2%  AR 0.3% -6.8% 
AZ 17.2% 10.9% 22.6%  AZ -4.4% -9.6% 
CA 2.3% -0.7% 10.1%  CA -7.1% -9.8% 
CO 12.7% 9.2% 22.9%  CO -8.3% -11.2% 
CT -8.8% -13.4% 1.8%  CT -10.5% -15.0% 
DC 0.2% 5.6% 23.7%  DC -19.0% -14.7% 
DE 2.5% -2.3% 14.2%  DE -10.3% -14.5% 
FL 9.3% -5.4% 19.1%  FL -8.2% -20.6% 
GA 7.8% 3.4% 17.8%  GA -8.4% -12.2% 
HI 35.5% 2.7% 9.9%  HI 23.3% -6.5% 
IA 15.7% 3.0% 6.2%  IA 9.0% -3.0% 
ID 22.6% 7.9% 22.6%  ID 0.0% -12.0% 
IL 1.2% -2.2% 0.9%  IL 0.3% -3.1% 
IN -0.3% -0.8% 6.6%  IN -6.5% -6.9% 
KS 5.5% -2.4% 6.0%  KS -0.6% -8.0% 
KY -3.9% -5.8% 6.7%  KY -9.9% -11.7% 
LA 5.1% 8.9% 1.8%  LA 3.2% 7.0% 
MA -1.8% -3.6% 7.5%  MA -8.6% -10.3% 
MD -2.5% -8.6% 7.9%  MD -9.7% -15.4% 
ME -4.2% 3.0% 1.5%  ME -5.6% 1.4% 
MI -6.5% -10.6% -0.7%  MI -5.8% -10.0% 
MN 12.5% 5.7% 9.5%  MN 2.8% -3.5% 
MO 6.6% 2.6% 5.7%  MO 0.8% -3.0% 
MS 0.2% -13.3% 2.6%  MS -2.3% -15.5% 
MT 28.7% 21.6% 12.8%  MT 14.1% 7.8% 
NC 3.1% 0.3% 19.3%  NC -13.5% -15.9% 
ND 16.3% 22.5% 17.3%  ND -0.9% 4.4% 
NE 12.6% 6.8% 9.3%  NE 3.0% -2.3% 
NH 14.6% 13.5% 4.2%  NH 10.0% 8.9% 
NJ -0.5% -8.5% 2.7%  NJ -3.1% -10.9% 

NM 7.4% 3.0% 8.3%  NM -0.8% -4.9% 
NV 20.8% 9.0% 24.5%  NV -2.9% -12.4% 
NY -1.7% -6.9% 2.1%  NY -3.7% -8.8% 
OH -3.8% -8.1% 1.9%  OH -5.5% -9.8% 
OK 13.6% 2.7% 11.0%  OK 2.3% -7.5% 
OR 16.3% 0.2% 15.7%  OR 0.5% -13.4% 
PA 0.5% -3.9% 2.8%  PA -2.2% -6.5% 
RI -7.3% -10.3% -0.9%  RI -6.4% -9.5% 
SC 5.0% 4.3% 19.1%  SC -11.8% -12.4% 
SD 23.2% 10.5% 13.3%  SD 8.7% -2.5% 
TN 4.7% 2.2% 13.0%  TN -7.3% -9.6% 
TX 18.4% 19.3% 25.7%  TX -5.8% -5.1% 
UT 23.9% 18.0% 28.3%  UT -3.4% -8.0% 
VA -3.9% -8.8% 12.2%  VA -14.3% -18.7% 
VT 28.8% 0.0% 0.5%  VT 28.1% -0.5% 
WA 17.3% 1.9% 20.2%  WA -2.5% -15.2% 
WI 3.7% -5.3% 4.7%  WI -1.0% -9.5% 
WV -4.8% 0.5% -0.9%  WV -3.9% 1.4% 
WY 25.0% 21.3% 12.3%  WY 11.2% 8.0% 
US 4.1% -0.5% 10.5%  US -5.9% -10.0% 
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Population-weighted Degree-Days, base 65° F 

State HDD 2005 CDD 2005 HDD 2018 CDD 2018 
AK 10098 14 9632 19 
AL 2692 2093 2510 2304 
AR 3117 2055 3571 2106 
AZ 1714 3073 1907 2821 
CA 2235 901 2165 1037 
CO 6873 467 6640 565 
CT 6058 793 5865 867 
DC 4154 1702 3842 2048 
DE 4631 1328 4537 1534 
FL 653 3463 498 3875 
GA 2791 1904 2644 2120 
HI 0 4702 1 4901 
IA 6341 1066 7303 1051 
ID 6501 562 6650 576 
IL 5890 1152 6244 1149 
IN 5613 1058 5786 1218 
KS 4607 1656 5235 1637 
KY 4293 1454 4414 1678 
LA 1605 2991 1697 2944 
MA 6505 637 6125 781 
MD 4847 1193 4626 1476 
ME 7701 307 7972 415 
MI 6578 822 6750 762 
MN 7708 606 8852 677 
MO 4729 1546 5333 1602 
MS 2404 2328 2387 2396 
MT 7667 309 8261 323 
NC 3370 1572 3454 1855 
ND 8553 448 9706 577 
NE 5856 1248 6837 1142 
NH 7361 481 7287 547 
NJ 5331 1149 5332 1090 
NM 4279 1079 4462 1124 
NV 2984 2045 3196 2162 
NY 5884 945 5789 943 
OH 5768 967 5673 1148 
OK 3271 2167 3891 2057 
OR 4837 386 5267 404 
PA 5773 890 5788 998 
RI 5928 760 5822 847 
SC 2796 1918 2700 2256 
SD 7001 803 8171 832 
TN 3701 1587 3977 1700 
TX 1757 2997 1961 2921 
UT 6133 755 6288 884 
VA 4281 1304 4262 1578 
VT 7802 462 7955 491 
WA 5155 284 5413 358 
WI 7070 726 7673 637 
WV 5046 1010 5073 1239 
WY 7638 418 7886 379 

US sum 255,580 66,583 265,310 71,051 
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Housing Units and Housing-Unit Degree-Days (HUDD) 

State 
Housing Units (000s) HUHDD (millions) HUCDD (millions) 

2005 2018 2005 2018 2005 2018 
AK             287              318       2,899       3,066              4              6  
AL          2,079           2,271       5,597       5,699       4,352       5,232  
AR          1,252           1,380       3,902       4,928       2,572       2,906  
AZ          2,563           3,037       4,393       5,792       7,877       8,567  
CA        13,128         14,275      29,342      30,906      11,829      14,804  
CO          2,075           2,423      14,263      16,087          969       1,369  
CT          1,446           1,521       8,757       8,921       1,146       1,319  
DC             285              319       1,183       1,227          485          654  
DE             380              439       1,758       1,990          504          673  
FL          8,335           9,546       5,443       4,754      28,865      36,990  
GA          3,787           4,325      10,570      11,437       7,211       9,170  
HI             492              546            -                1       2,311       2,676  
IA          1,301           1,409       8,252      10,293       1,387       1,481  
ID             605              736       3,936       4,891          340          424  
IL          5,151           5,376      30,338      33,565       5,934       6,177  
IN          2,719           2,903      15,263      16,798       2,877       3,536  
KS          1,196           1,281       5,509       6,704       1,980       2,096  
KY          1,864           1,995       8,003       8,804       2,711       3,347  
LA          1,943           2,075       3,119       3,522       5,813       6,110  
MA          2,731           2,914      17,768      17,847       1,740       2,276  
MD          2,291           2,459      11,103      11,373       2,733       3,629  
ME             694              747       5,343       5,951          213          310  
MI          4,478           4,614      29,453      31,145       3,681       3,516  
MN          2,264           2,456      17,447      21,739       1,372       1,663  
MO          2,616           2,806      12,370      14,965       4,044       4,495  
MS          1,231           1,331       2,960       3,178       2,867       3,190  
MT             450              515       3,449       4,254          139          166  
NC          3,981           4,684      13,417      16,177       6,259       8,688  
ND             304              377       2,604       3,662          136          218  
NE             769              845       4,504       5,776          960          965  
NH             590              638       4,346       4,649          284          349  
NJ          3,457           3,628      18,430      19,345       3,972       3,955  

NM             850              943       3,637       4,207          917       1,060  
NV          1,035           1,268       3,089       4,054       2,117       2,742  
NY          7,917           8,363      46,582      48,412       7,481       7,886  
OH          5,030           5,217      29,015      29,597       4,864       5,989  
OK          1,597           1,741       5,223       6,776       3,460       3,582  
OR          1,579           1,788       7,636       9,419          609          722  
PA          5,454           5,713      31,487      33,065       4,854       5,701  
RI             454              469       2,692       2,731          345          397  
SC          1,958           2,318       5,474       6,259       3,755       5,229  
SD             346              397       2,425       3,248          278          331  
TN          2,654           2,996       9,823      11,915       4,212       5,093  
TX          9,130         11,098      16,042      21,764      27,364      32,419  
UT             883           1,109       5,413       6,971          666          980  
VA          3,191           3,538      13,661      15,081       4,161       5,584  
VT             312              337       2,434       2,682          144          166  
WA          2,691           3,149      13,872      17,047          764       1,127  
WI          2,522           2,711      17,829      20,798       1,831       1,727  
WV             869              894       4,384       4,533          878       1,107  
WY             242              279       1,845       2,197          101          106  
US       125,458        138,516    528,282    590,200    186,367    222,903  
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Source Energy 2005 State Energy Performance Model Data  

State 

Residual, 
TBtu 

Prediction, 
TBtu 

Ratio of 
Prediction to 

Source 
Score 

AK -14.46 67.99 1.27 95 
AL 57.39 326.92 0.85 64 
AR 27.57 205.42 0.88 66 
AZ -60.12 427.44 1.16 87 
CA -58.03 1507.14 1.04 78 
CO -62.90 392.86 1.19 89 
CT 21.94 264.99 0.92 69 
DC -9.64 49.41 1.24 93 
DE 5.29 65.21 0.93 69 
FL -53.17 1316.77 1.04 78 
GA 131.72 582.13 0.82 61 
HI -55.62 88.96 2.67 100 
IA -15.60 255.53 1.07 80 
ID 8.08 112.04 0.93 70 
IL 32.09 980.52 0.97 72 
IN 64.38 496.27 0.89 66 
KS 23.55 216.04 0.90 67 
KY 76.57 315.13 0.80 60 
LA -8.33 315.59 1.03 77 
MA -61.54 511.44 1.14 85 
MD 60.77 393.98 0.87 65 
ME -35.08 138.94 1.34 100 
MI 12.79 868.06 0.99 74 
MN -64.37 472.82 1.16 87 
MO 71.75 470.36 0.87 65 
MS 36.62 195.19 0.84 63 
MT -7.44 89.82 1.09 82 
NC 105.52 617.56 0.85 64 
ND -5.34 67.06 1.09 81 
NE 9.04 148.04 0.94 70 
NH -23.15 117.39 1.25 93 
NJ 18.85 621.63 0.97 73 

NM -17.84 134.39 1.15 86 
NV -9.39 166.99 1.06 79 
NY -198.35 1459.59 1.16 87 
OH 86.09 919.65 0.91 68 
OK 27.27 271.69 0.91 68 
OR 11.34 235.03 0.95 71 
PA 18.30 985.71 0.98 73 
RI -9.86 81.69 1.14 85 
SC 60.64 301.86 0.83 62 
SD -3.32 69.71 1.05 78 
TN 121.14 429.29 0.78 58 
TX -19.02 1510.24 1.01 76 
UT -11.92 162.07 1.08 81 
VA 144.24 525.12 0.78 59 
VT -15.98 64.45 1.33 99 
WA 61.21 408.87 0.87 65 
WI -34.71 505.25 1.07 80 
WV 14.64 148.17 0.91 68 
WY -6.45 48.86 1.15 86 
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Source Energy 2018 State Energy Performance Model Data  

State 

Residual, 
TBtu 

Prediction, 
TBtu 

Ratio of 
Prediction to 

Source 
Score 

AK -15.89 65.21 1.32 100 
AL 38.44 319.68 0.89 68 
AR 22.65 212.29 0.90 68 
AZ -27.98 435.24 1.07 81 
CA -42.74 1481.90 1.03 78 
CO -46.25 406.47 1.13 85 
CT 1.90 246.57 0.99 75 
DC -8.17 50.16 1.19 90 
DE 0.39 68.46 0.99 75 
FL -193.29 1388.28 1.16 88 
GA 139.19 599.18 0.81 61 
HI -54.35 88.60 2.59 100 
IA -21.96 269.08 1.09 82 
ID 5.84 123.72 0.95 72 
IL 46.90 943.10 0.95 72 
IN 64.60 491.81 0.88 67 
KS 15.55 218.22 0.93 71 
KY 54.82 314.22 0.85 64 
LA 38.40 296.35 0.89 67 
MA -45.08 478.98 1.10 83 
MD 31.51 383.93 0.92 70 
ME -32.32 139.28 1.30 98 
MI -17.28 805.03 1.02 77 
MN -78.86 510.50 1.18 89 
MO 75.62 480.39 0.86 65 
MS 13.33 187.70 0.93 71 
MT 2.76 97.42 0.97 74 
NC 42.95 682.33 0.94 71 
ND -7.32 82.95 1.10 83 
NE 11.30 156.53 0.93 71 
NH -6.71 113.73 1.06 80 
NJ 10.78 575.37 0.98 74 

NM -16.37 136.47 1.14 86 
NV -17.03 188.84 1.10 83 
NY -186.49 1360.56 1.16 88 
OH 58.96 864.86 0.94 71 
OK 31.96 275.18 0.90 68 
OR -4.54 251.47 1.02 77 
PA 28.29 937.05 0.97 73 
RI -11.03 75.47 1.17 89 
SC 46.88 331.04 0.88 66 
SD -6.18 79.55 1.08 82 
TN 111.09 451.50 0.80 61 
TX 151.27 1627.96 0.91 69 
UT -10.93 188.11 1.06 80 
VA 70.57 539.68 0.88 67 
VT -14.95 63.43 1.31 99 
WA 32.13 447.07 0.93 71 
WI -61.09 506.82 1.14 86 
WV 22.56 141.08 0.86 65 
WY 0.12 51.33 1.00 75 

 


