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Abstract

Affordable access to energy is critical for economic and physical welfare. This report draws largely
on data from the U.S. Department of Energy’s 2020 Residential Energy Consumption Survey to
study energy affordability in the rural United States, focusing on household costs and factors
contributing to energy affordability. Rural households spend more of theirincome on home energy
use than their urban counterparts. This disparity is driven primarily by differences in heating costs.
Several factors explain the higher costs (including heating fuel type, the prevalence of mobile
homes, and exposure to cold temperatures). Low-income rural households tend to live in less
energy efficient homes and spend more money per square foot on both heating and cooling.
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Key Points

Rural households spend a higher percentage of theirincome on at-home energy expenditures than urban
households. Approximately 26 percent of rural households were “energy-cost burdened,” meaning they
spent more than 6 percent of theirincome on energy, compared to just 17 percent of urban households.
Higher rural expenditures were driven primarily by increased heating costs.

Fewer rural households heated their homes with natural gas, which is generally less expensive than alterna-
tives that are more common in rural areas, such as electricity, fuel oil, and propane.

Mobile homes are more common in rural communities. Mobile homes cost more to heat because they are
less likely to be heated with natural gas and are generally less energy efficient.

Low-income rural households were more likely to be energy insecure because they lived in less efficient
homes and had higher heating and cooling costs per square foot. Rural renters and homes with children
also experienced energy insecurity at above-average rates.

Why Does This Matter? higher energy costs in rural areas, the U.S. Department

of Agriculture, through the Rural Utilities Service (RUS),

Energy is an essential good, necessary for both heating  facilitates several electric programs that intend to
and cooling. Energy insecure households may forgo other  secure low-cost energy for rural Americans. Findings
necessities such as food or medicine to pay theirenergy  from this report provide insights into the factors that

bills. These homes are generally less healthy and face explain higher energy costs for rural households. This
other financial hardships. This challenge is particularly report will allow po[icymakers to consider ways to
important for rural households, who already experi- improve program facilitation to lower energy costs and
ence poverty at a higher-than-average rate. To address enhance rural prosperity.

Economic Information Bulletin #300
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A Few More Details

County energy cost burden by Rural-Urban Continuum Codes

County average energy cost burden (percent)
6
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3.51 3.52
3.18
2.94
2.76 2.92
2.39

2

Metropolitan Nonmetropolitan

I 1 I 1
0
1 2 3 4 5 6 7 8 9
Rural-Urban Continuum Code

Note: Energy-cost burden is defined as the percentage of income a household spends on at-home energy. The Rural-Urban Continuum Code (RUCC) measures rural-
ity along a continuum ranging from counties within the largest metropolitan areas (RUCC = 1) to remote counties with urban populations of less than 5,000 (RUCC =
9). For each RUCC, the bolded line in the middle of each box represents the median measure of average energy-cost burden for counties with each code. The lower
and upper limits of each box represent the 25th and 75th percentile average burden. The lines extend to 1.5 times the distance of the difference between the 75th
and 25th percentiles.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy’s Low-Income Energy Affordability Database (LEAD) and USDA, ERS Rural-
Urban Continuum Codes.

Rural households spend a higher percentage of theirincome on energy than urban households. Energy-cost burdens
(the share of income spent on at-home energy use) are higher among rural households than urban households. The
most urban counties with a Rural-Urban Continuum Code (RUCC) of 1 (metropolitan-area counties with a population
of 1 million or more) spent 2.4 percent of income on energy, on average. By contrast, counties with a RUCC of 9 (coun-
ties that were not adjacent to metropolitan areas with an urban population of fewer than 5,000) spent an average of
4.16 percent of theirincome on energy. Rural households were more likely to be energy-cost burdened, meaning they
spent more than 6 percent of their income on energy expenditures.

Several factors explain higher energy cost burdens for rural households, which were primarily driven by higher
heating costs. More than 60 percent of urban households are heated with natural gas, compared to about a quarter of
rural homes. Electricity is the most common heating fuel for rural households, which is generally more expensive, as
are other alternatives such as fuel oil or propane. Furthermore, mobile homes accounted for approximately 17 percent
of rural housing units and just 3 percent of urban units. The average heating and cooling cost for mobile homes was
$0.61 per square foot, compared to $0.45 and $0.42 for single family homes and apartments. Finally, rural households
experienced more very cold days than urban households, requiring more heating fuel to warm their homes and raising
rural energy expenditures.

Low-income rural households were particularly energy insecure. Approximately 45 percent of rural households below
200 percent of the Federal poverty line experienced some form of energy insecurity, such as forgoing necessities to
pay energy bills, receiving a disconnection notice, the inability to use heating or cooling equipment, or leaving their
home at an unhealthy temperature.

ERS is a primary source of economic research and analysis from the U.S. Department of Agriculture, providing timely
information on economic and policy issues related to agriculture, food, the environment, and rural America.

Economic Information Bulletin #300
B G e R . v.crs.usda.gov |




Contributing Factors to Rural Energy Use,
Costs, and Affordability in the Early 2020s

Introduction

Rural households consistently have lower incomes than those in urban areas. In 2023, 23 percent of
rural households had incomes of less than $35,000! and 13.6 percent of the nonmetropolitan popula-
tion (about 6 million people) lived below the official Federal poverty line, compared to 10.7 percent
of the metropolitan population (Farrigan et al., 2024). Furthermore, 85 percent of persistent poverty
counties were in nonmetropolitan counties (USDA, Economic Research Service (ERS), 2025).

For low-income households, affording essential goods can be a challenge. This report studies one crit-
ical commodity families often struggle to afford—energy. Home energy use, particularly for heating

in the winter and cooling in the summer, is necessary for health and well-being. In July of 2024, nearly
28.3 percent of U.S. residents reported forgoing other household necessities such as medicine or food
to pay an energy bill, and 18.5 percent reported keeping their home at a temperature that felt unsafe
or unhealthy (U.S. Department of Commerce, Bureau of the Census, 2024b).

Energy insecurity broadly refers to a household’s inability to reliably meet its energy needs (see box,
“Defining Energy Insecurity and Energy-Cost Burden” and table 1). An energy insecure household may
keep their home at an unsafe temperature, forego other essential expenses, or risk and experience
service disconnections. Energy-insecure households have also faced other serious consequences,
including health impacts resulting from exposure to hazardous heat and cold, asthma, and mental
health challenges (Liddell & Morris, 2010; Hernandez, 2016; Hernandez & Siegel, 2019). Energy insecure
households often took out high-interest, short term loans to keep the power on (Tonn et al., 2015)

and were more likely to transition into or remain in poverty (Bohr & McCreery, 2020). Furthermore,
Doremus et al. (2022) indicated that although high-income families increased energy expenditures
during extreme temperatures, low-income households did so less and cut back on food expenditures.

1 American Community Survey 2023, 1-year estimates (table S1901).

Defining Energy Insecurity and Energy-Cost Burden

Energy insecurity and energy-cost burden are two closely related concepts that, although they often
occur simultaneously, have different meanings. Energy insecurity refers broadly to a household’s
inability to meet its daily energy needs.! Hernandez (2016) explained three different components
of energy insecurity. Economic energy insecurity accounts for financial hardship associated with
paying for energy. Physical energy insecurity is the result of infrastructural deficiencies that can
cause discomfort or increase costs. Finally, behavioral energy insecurity results from coping strat-
egies used to mitigate economic or physical insecurity. In its 2020 survey, the U.S. Department of
Energy defined an energy insecure household as one reporting reducing or forgoing food or medicine

1 Energy security may also reference a more national perspective, including a reduced reliance on foreign energy sources, and general
security and reliability of energy infrastructure, as it was used in the Energy Independence and Security Act of 2007. This report focuses solely
on energy security of individual households.

1 continued on next page »>
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to pay for energy, leaving their home at an unhealthy temperature, receiving a disconnect or fuel
delivery stop notice, or being unable to use heating or cooling equipment (U.S. Department of Energy,
Energy Information Administration, 2023a). Other researchers, such as Lin (2018) and Harker Steele
and Bergrstrom (2021), create indices to mathematically define energy insecurity.

Energy-cost burden (often referred to as energy burden) refers to a specific calculation, energy
expenditures divided by income, representing the percentage of household income spent on energy
at home. Energy expenditures (and consequently, energy-cost burdens) are measured using money
spent on all expenditures, whether from electricity, natural gas, or other fuel types. Due to data avail-
ability, energy-cost burden is a commonly used metric that can proxy for economic energy insecurity.
Although there is no formal definition of what makes a household energy-cost burdened, a frequently
used threshold is spending more than 6 percent of income on energy (Colton, 2011; Colton, 2013).2 A
cost-burdened household may not necessarily be insecure, and an insecure household may not be
cost-burdened. However, because reduced energy costs (or higher income) reduce both energy-cost
burden and components of energy insecurity, the two are highly correlated.

The table below provides more details on different aspects of energy insecurity and their use in
this report.

Table 1
Categories of energy insecurity

Category Definition Report examples

Economic “Financial hardship associated with the «  Energy-cost burden: spending more than 6 percent
cost of energy relative to income and other of income on energy (Colton, 2013)
expenses.”

+  Receiving an energy disconnection notice

Physical “Deficiencies in the physical infrastructure
of the home environment that impact
thermal comfort, induce harmful indoor
exposures and increase energy costs.” +  Housing insulation

Heating fuel type

+  Hometype (i.e., single family, multifamily, mobile)

«  Housing design and exterior building inefficiencies

+ Inability to use home heating and cooling equipment

Behavioral “Behavioral strategies used to cope, impro-
vise and counteract the impacts of economic
and structural energy insecurity.”

Leaving home at unhealthy temperature

Forgoing necessities to pay energy bills

Source: USDA, Economic Research Service using definitions provided in Hernandez (2016).

2 “Energy poverty” is another term that refers to having enough energy to meet everyday necessities (Brown et al., 2020). This definition
can be the result of a variety of socio-economic, environmental, and technological factors (Bednar & Reames, 2020). This report does not use
this term, although it is closely related.

Previous studies have found that income, weather, demographics, age, and housing type (Drebohl &
Ross, 2016; Lyubich, 2020; Graff et al., 2021; Memmott et al., 2021; Konisky et al., 2022; Kear et al., 2023)
contribute to households’ energy insecurity.? Fewer studies, however, have examined the effects of
rurality and its implications for energy expenditures and insecurity. One notable exception is Ross et
al. (2018). Using 2015 data from the American Community Survey (ACS), they found rural households
had an energy-cost burden of 4.4 percent, compared to 3.1 percent for their urban counterparts and
that rural homes are less energy efficient. They also found higher energy-cost burdens among house-

2 Fora summary of the earlier literature on this topic, see Brown et al. (2020).
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holds living in manufactured homes and among different demographic groups of rural residents and
highlight some geographic differences. Adua and Beaird (2018) similarly found higher energy costs
among rural households in the 1990s and 2000s. Furthermore, MacDonald et al. (2020) reported rural
Alaskan and New England homes were less energy efficient than urban homes.

This report examines rural households’ energy use at home. First, this study identifies differences

in energy expenditures and cost burdens between rural and urban areas and explores factors that
contribute to these differences. These include heating fuels, home type, and relative differences in
temperatures. Next, this study identifies differences in energy-cost burdens and energy insecurity
across different rural groups, including by age, income, and housing type. This report highlights
subsets of rural households that are particularly vulnerable to energy insecurity and identifies contrib-
uting factors including home type, fuel use, weather. The findings inform implementation of USDA
programs intending to reduce rural energy costs, including Rural Electrification Act lending, Denali
Commission High Energy Cost Grants, Energy Efficiency and Conservation Loan Program, High Energy
Cost Grants, and Rural Energy Savings Program obligations. Much of this funding goes to the approxi-
mately 900 rural electric cooperatives (co-ops) which provide energy to about 42 million people.

Data and Methodology

This report uses several datasets to analyze energy costs, burdens, and insecurity in rural areas. Doing
so relies on detailed energy use, expenditures data, and clear definitions of rurality. However, due to
the different geographies used across data sources, varied definitions of rurality are used depending
on the dataset.

The first data set is the Residential Energy Consumption Survey (RECS), administered by the U.S.
Department of Energy, Energy Information Administration (EIA), with the most recently released
version conducted in 2020 (EIA, 2023). RECS consists of a nationally representative sample of approxi-
mately 18,500 households, sampled to represent a variety of geographies, housing types, and
incomes, among other factors. The data provide indicators of energy use, including energy expen-
ditures, fuel type, and appliances. The survey also asked about home temperature, self-reported
measures of energy comfort, and a variety of measures of energy insecurity.

RECS provides regional variables and a measure of rurality, breaking homes into three categories
(urban, urban cluster, and rural) based on definitions from the 2010 U.S. Census. Households in urban
areas or urban clusters are both classified as urban to distinguish from rural households. Thus, the
unit of analysis is the household, with differences in means evaluated between rural and urban house-
holds. Although rural communities are less common in the survey, RECS provides survey weights

and error corrections so that estimates are representative of the rural population as well as different
regions, States, fuel uses, climates, or other household characteristics. RECS uses a within-State
sampling selection to ensure rural/urban differences are not due to under-sampling rural areas within
certain states.

One disadvantage of RECS is the lack of precise geographic information. To supplement this resource,
we also use the U.S. Department of Energy’s Low-Income Energy Affordability Data (LEAD) Tool (U.S.
Department of Energy, 2024). LEAD, which is derived from the 2022 American Community Survey,
provides average county and census-tract measures of energy expenditures, income and energy-cost
burden, allowing for more focused geographic analysis.

3 Additional studies that, in part, discuss rural/urban differences in energy costs and use include Shoemaker et al. (2018) and Gawrys and
Carswell (2020).
3
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This study compares LEAD data along a rural-urban gradient using two measures of rurality as defined
by USDA, Economic Research Service (ERS). The first measure is the Rural-Urban Continuum Code
(RUCC), which distinguishes the degree of urbanization in both metropolitan and nonmetropolitan coun-
ties (USDA, Economic Research Service (ERS), 2024). The second measure of rurality comes from the
Rural-Urban Commuting Area (RUCA) Codes, which provide census tract-level categorizations of rurality
based on population density and commuting patterns (USDA, ERS, 2019). Thus, the unit of analysis is the
county or tract, averaged over each level of the RUCC or RUCA codes. Each of these datasets are used in
the subsequent sections to understand rural/urban differences in energy burdens, factors that explain
those differences, and differences among subgroups of the rural population.

Rural/Urban Differences in Energy Use and Burden

Using LEAD data, figures 1 and 2 demonstrate how a household’s average energy-cost burden
(percent of income spent on energy) generally increased with rurality. In figure 1, the box plots of

the average energy-cost burden by county are presented, organized by RUCC. The bar in the middle
of each box represents the median measure of average county-cost burden for counties within each
code. Metropolitan counties (represented by RUCC 1-3) had generally lower energy cost burdens than
nonmetropolitan counties (RUCC 4-9). For example, among the most urban counties with a RUCC of 1
(metropolitan counties with a population greater than 1 million), the median energy-cost burden was
2.4 percent. In counties with a RUCC of 9, (an urban population of less than 5,000 and not adjacent to a
metropolitan area), the median burden measure was about 4.2 percent.

4
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Figure 1
Energy cost burdens by county across the Rural-Urban Continuum

County average energy cost burden (percent)
6
4.16
3.9
4
3.51 3.52
3.18
2.94 2.92
2.76
2.39
2
Metropolitan Nonmetropolitan
I I
0
1 2 3 4 5 6 I 8 9
Rural-Urban Continuum Code

Note: Energy-cost burden is defined as the percentage of income a household spends on at-home energy. The Rural-Urban Continuum Code
(RUCC) measures rurality along a continuum ranging from counties within the largest metropolitan areas (RUCC = 1) to remote counties with
urban populations of less than 5,000 (RUCC = 9). For each RUCC, the bolded line in the middle of each box represents the median measure of
average energy-cost burden for counties with each code. The lower and upper limits of each box represent the 25th and 75th percentile aver-
age burden. The lines extend to 1.5 times the distance of the difference between the 75th and 25th percentiles.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy’s Low-Income Energy Affordability Database (LEAD)
and USDA, ERS Rural-Urban Continuum Codes.

Census tracts in figure 2 reveal a similar pattern: Energy-cost burdens were generally higher in more
rural tracts. For example, the median energy-cost burden among tracts with a RUCA code of 1 (metro-
politan core, primary flow in an urbanized area) was 2.15 percent, compared to 3.74 percent in tracts
with a RUCA code of 10 (rural areas with a primary flow to tracts outside of urban areas or clusters).

5
Contributing Factors to Rural Energy Use, Costs, and Affordability in the Early 2020s, EIB-300
USDA, Economic Research Service




Figure 2
Energy-cost burdens by census tracts across Rural-Urban Commuting Area Codes

Average tract energy cost burden (percent)
6
4 3.78 3.74
3.63
3.52 3.47 ’
3.29 3.28
3.05
2.67
2.15
2
0 . . .
Metropolitan and micropolitan Small town and rural
1 2 3 4 5 6 7 8 9 10
Primary RUCA code

Note: Energy-cost burden is defined as the percentage of income that a household spends on at-home energy. For each Rural-Urban Commut-
ing Area (RUCA) code, the bold line in the middle of each box represents the median measure of average energy-cost burden for census tracts
with each code. The lower and upper limits of each box represent the 25th and 75th percentile average burden. The lines extend to 1.5 times
the distance of the difference between the 75th and 25th percentiles. RUCA codes range from the most urban (1) to the most rural (10).

Source: USDA, Economic Research Service (ERS) using data from the U.S. Department of Energy’s Low-Income Energy Affordability Database
(LEAD) and the USDA, ERS Rural-Urban Commuting Area Codes.

Like the results using LEAD, data from the 2020 RECS survey also show that the energy-cost burden
increases with rurality (figure 3). Two metrics reveal higher energy-cost burdens in rural areas. On

the left side, the average rural household spent an estimated 3.12 percent of income on energy,
compared to 2.35 percent for urban households. On the right side, approximately 25.6 percent of rural
households were energy-cost burdened in 2020. The number is lower for urban areas, where only 17.2

6
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percent of households spent more than 6 percent of their income on energy. Overall, the evidence
suggests that rural households generally spend a higher share of their income on energy.*>

Figure 3
Energy-cost burdens in rural and urban areas, 2020

Average energy cost burden (percent of income) Percent of population energy cost burdened
3.5 - 30
3.0 T | s
2.5
- 20
2.0 —+
- 15
1.5
- 10
1.0 -~
0.5 - -2
I Average energy cost burden (percent of income)
[ Percent of population energy cost burdened
0.0 1 —eesssssSS——— SS—— 0
Rural Urban Rural Urban

Rural/urban status

Note: Energy-cost burden is defined as the percentage of income a household spends on at-home energy. Households are considered “ener-
gy-cost burdened” if the households spent more than 6 percent of income on energy (Colton, 2011; Colton, 2013). Incomes are estimated as
the midpoint for the household’s reported income bracket. Rural/urban status is determined by whether a household lived in an urban area.
The error bars represent the 95 percent confidence interval.

Source: USDA, Economic Research Service using data from the 2020 Residential Energy Consumption Survey by the U.S. Department of
Energy, U.S. Energy Information Administration.

Figure 4 demonstrates the contribution of heating costs to higher energy-cost burdens in rural house-
holds. Heating expenditures were higher among rural households than their urban counterparts. Rural
households spent approximately $0.34 per square foot to heat their homes, about 26 percent more
than the $0.27 per square foot spent by urban households. Differences in expenditures per square foot
could reflect differences in efficiency, fuel costs, or preferences such as keeping the home warmer in
winter. Per 1,000 BTU (British Thermal Units, a standardized measure of energy that would be inde-
pendent of efficiency and preferences), rural homes still had higher expenditures. Rural households
spent $0.19 per 1,000 BTU on heating, compared to $0.14 per 1,000 BTU among urban households.
This suggests there were differences in fuel costs between rural and urban areas. The differences
across both measures are statistically different at the 95 percent level.

4 One concern may be that energy burdens are driven by differential participation in energy assistance programs. In fact, urban households
participated in energy assistance programs (5.6 percent) at a slightly higher rate than rural households (4.0 percent). Still, among both house-
holds that did and did not receive assistance, rural households had a significantly higher energy burden (appendix figure A.1).

5 Additional differences in energy costs could be driven by participation in energy efficiency programs or local building codes. Rural house-
holds may be less likely to participate in these programs due to geographic and financial barriers, as well as limited program awareness (MacDon-
ald et al., 2020). Furthermore, building codes may vary across States, and those and more stringent standards can reduce electricity consumption
(Kellogg & La Cumbre-Gibbs, 2023).

7
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Figure 4
Heating expenditures by rural/urban status, 2020

Heating expenditures (dollars/squarefoot) Heating expenditures (dollars/1,000 BTU)
0.35 — — 0.035
0.30 — L 0.030
0.25 — — 0.025
0.20 — — 0.020
0.15 — — 0.015
0.10 — — 0.010
0.05 — — 0.005
I Heating expenditures per square foot
[ Heating expenditures per 1,000BTU
0.00 -1 s se— | 0.000

Rural Urban Rural Urban

Rural/urban status

Note: BTU stands for British Thermal Unit, a standardized measure of energy that would be independent of efficiency and preferences. Heat-
ing and consumption expenditures exclude those from wood and other heating sources, for which RECS does not provide costs. Rural/urban
status is determined by whether a household lived in an urban area. The error bars represent the 95 percent confidence interval.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, U.S. Energy Information Administration 2020
Residential Energy Consumption Survey.

However, cooling expenditures were lower in rural households (figure 5). In rural households, the
average expenditure per square foot was $0.11, compared to $0.15 in urban households. Similarly,
rural households spent less on cooling on a per-1,000 BTU basis ($0.35) than their urban counterparts
(50.38). Despite these lower cooling expenditures, overall energy-cost burdens remained higher for
rural households the urban households (figure 3). This is because space heating comprises a signifi-
cantly larger portion of most households’ energy bills; in 2015, space heating accounted for 43 percent
of U.S. end-use energy consumption, while air conditioning accounted for just 8 percent (EIA, 2023b).°

While the remainder of this paper demonstrates higher energy costs for rural households, we briefly
discuss why rural households spend a lower share of their income on cooling. First, as discussed

in more detail below, rural areas are generally located in less hot areas, reducing cooling demand.
Second, electricity prices are slightly less expensive in rural areas, although the difference is small.

6 The second largest share of home energy use is water heating, not cooling. Appendix figure A.2 shows differences in home expenditures for
water heating. There was no statistical difference in expenditures per square foot, although rural households did spend more per BTU, suggesting
higher energy costs.

8
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It is also worth noting that rural homes spend about 8 percent less per BTU to cool their homes, while
spending 26 percent more per BTU to heat their homes, suggesting the decreased per-unit expendi-
tures on cooling are much smaller than the increase for heating.

Figure 5
Cooling expenditures by rural/urban status, 2020

Cooling expenditures (dollars/square foot) Cooling expenditures (dollars/1,000 BTU)
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Note: BTU stands for British Thermal Unit, a standardized measure of energy that would be independent of efficiency and preferences. Rural/
urban status is determined by whether a household lived in an urban area. The error bars represent the 95 percent confidence interval.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, U.S. Energy Information Administration 2020
Residential Energy Consumption Survey.

Factors Contributing to Higher Rural Energy-Cost Burdens

The previously discussed results show energy-cost burdens were higher in rural areas, meaning rural
households spent more of theirincome on energy than urban households. Heating is the predominant
energy use driving this finding.” Rural households on average have higher expenditures due to their
heating fuel, the prevalence of mobile homes, and weather.

7 Higher energy-cost burdens could also be due to less income, thereby decreasing the denominator. Although this is the case in this context
(rural households in this sample earn about $3,000 less), it holds true that rural energy expenditures are higher.
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Rural Households Less Frequently Heat Their Homes With Natural Gas

Households have a variety of options for heating their homes during cold weather, dictated often by
local infrastructure, housing type, and the age of home construction. Because these fuels are not
priced the same, expenditures and energy-cost burdens vary, depending on what fuel is used for heat.

Figure 6 shows how primary heating fuel type differed depending on whether a household was in a
rural or urban area. Most urban households (60 percent) used natural gas as their primary heating
source, compared to only 24 percent of rural households. The most common heating source among
rural homes was electricity, accounting for 43 percent of rural and 35 percent of urban households.
These two sources comprised an overwhelming majority of urban homes’ primary heating source,
accounting for 95 percent of homes. This means just 5 percent of urban homes were heated primarily
using alternative sources such as fuel oil, propane, and wood. By contrast, alternative sources
(including fuel oil, propane, and wood) accounted for about one third of rural households’ primary
heating source.

Figure 6
Primary heating fuel shares by rural/urban status, 2020

Primary heating fuel share (percent)
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Note: The error bars represent the 95 percent confidence interval. Percentages calculated exclude those homes heated by other heating sources.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.

These differences in primary heating fuel use would only affect relative heating expenditures if their
costs were different. Figure 7 confirms this is the case. On a per-unit of energy basis, homes heated
primarily with natural gas had the lowest expenditures at about $0.011 per 1,000 BTU. Fuel oil and
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propane were next lowest at $0.018 and $0.020 per 1,000 BTU respectively, more than 60 percent more
expensive. Homes heated primarily with electricity, the most common heating fuel in rural commu-
nities, had the highest heating expenditures at approximately $0.034 per 1,000 BTU, a 209-percent
increase relative to natural gas. The evidence suggests that fuel type is a primary factor contributing
to higher energy-cost burdens and expenditures among rural households even though electricity
prices were lower and natural gas prices were nearly identical in rural areas.? ° Indeed, a lower share
of households (rural or urban) were energy-cost burdened if they heated with natural gas (16 percent
of households) compared to electricity (20 percent), fuel oil (27 percent), or propane (30 percent), as
can be seen in appendix figure A.3.

Figure 7
Heating expenditures by primary heating fuel, 2020

Heating expenditures (dollars/1,000 BTU)
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Primary heating fuel

Note: BTU stands for British Thermal Unit, a standardized measure of energy that would be independent of efficiency and preferences. Heat-
ing expenditures and consumption exclude those from wood and other heating sources, for which RECS does not provide costs. The error
bars represent the 95 percent confidence interval.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.

Only about 60 percent of households (rural or urban) used natural gas in their homes in some capacity
(heating or otherwise), suggesting further adoption in rural areas is likely limited by pipeline infra-
structure. Certain regions were particularly limited, with just 22 and 23 percent of rural homes in the

8 Average electricity prices were less than one cent lower per kilowatt hour and natural gas prices were less than two tenths of a cent per
thousand BTU lower in rural homes.

9 Alternative heating fuels that are more common in rural areas may cause additional challenges for these households. For example, heating
rural homes with wood stoves or kerosene can worsen health outcomes (Semmens et al., 2015; Fleishman et al., 2024).
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Northeast and South using natural gas, respectively (figure A.4).10 On the other hand, virtually all
households used electricity in some capacity. This suggests that improving the efficiency of electric
heating could be done without pipeline infrastructure. Space heating with heat pumps is generally
more efficient at heating homes (Martinopoulos et al., 2018). RECS households with heat pumps used
29 percent less energy per square feet to heat their homes than those using other electric heating
systems. However, as of 2020, adoption was still relatively limited. Just 13 percent of households had
installed heat pumps, representing about a third of homes heated with electricity.

Mobile Homes Are More Common in Rural Areas

Rural and urban areas have a different housing stock composition, another factor that may contribute
to disparate energy-cost burdens and expenditures. Two notable differences are the relative abun-
dance of manufactured and mobile homes and the relative lack of apartments in rural areas. Rural
areas hosted about 20 percent of all housing units but about 53 percent of manufactured/mobile
homes or trailers in 2023 (U.S. Department of Commerce, Bureau of the Census, 2024a). Mobile homes
comprised about 17 percent of all rural units and 3 percent of all urban units. By contrast, housing
units in multi-unit buildings (apartments) accounted for 4 percent of rural units and about 30 percent
of urban units. Most units in both rural and urban areas are single family homes, but they are more
common in rural areas (79 percent of units) than in urban areas (67 percent).!

Figure 8 demonstrates how housing type contributed to energy expenditures. Mobile housing units
had the highest average heating and cooling expenditures per square foot at $0.61. Average heating
and cooling expenditures in single family homes and apartments were significantly lower than in
mobile homes, at $0.45 and $0.42 per square foot.!? 13 Figure 9 explains how this effect is driven in
part by heating fuels. Natural gas is less common in mobile homes (24 percent) than in apartments (41
percent). On the other hand, more expensive fuel types such as electricity, propane, and wood are all
most common in mobile homes.

10 Although rural homes in the Northeast and South use natural gas at similar rates, the regions are otherwise different. Nearly two thirds of
rural homes in the South use electricity to heat their homes, while two thirds in the Northeast use fuel oil, propane, or wood. Furthermore, heat-
ing accounts for less of Southern energy costs, where winters are warmer.

11 As subsequent figures suggest, detached single-family homes and mobile homes, which are freestanding and do not share walls like multi-
family apartments, have structural disadvantages for retaining energy. A detailed discussion of the relative energy use intensities of building
types can be found in Reyna et al. (2022).

12 Manufactured homes are not separated in the RECS data.

13 Among those living in mobile homes, 45 percent were cost burdened, compared to 21 percent for those in apartments and 16 percent in
single-family homes.
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Figure 8
Heating and cooling expenditures by housing unit type, 2020

Heating and cooling expenditures (dollars/square foot)
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Note: Heating expenditures and consumption exclude those from wood and other heating sources, for which the Residential Energy Con-
sumption Survey (RECS) does not provide costs. The error bars represent the 95 percent confidence interval.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.

Even after accounting for heating fuel type, mobile homes still cost more to heat and cool, suggesting
energy efficiency contributes to heating expenses. Appendix figure A.5 demonstrates that when
limited to households whose primary heating fuel was electricity, mobile home households spent
about $0.58 per square foot to heat and cool their homes. By comparison households in apartments
and single-family homes spent $0.39 and $0.43, respectively. For homes heated by natural gas, house-
holds in mobile homes similarly spent more, although the difference is not statistically different from
zero. This highlights how mobile homes, which are more common in rural areas, tend to heat less effi-
ciently than their counterparts.
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Figure 9
Primary heating fuel type by housing type, 2020

Primary heating fuel share (percent)
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Note: The error bars represent the 95 percent confidence interval. Percentages are calculated excluded those homes who report being heated
by “other” heating sources.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.

Households in Rural Areas Experience More Cold Days, Fewer Hot Days Than Those
in Urban Areas

Rural and urban homes are located in different geographic areas with different built and natural envi-
ronments, which may influence exposure to extreme heat or cold. Because extreme weather requires
more energy to heat and cool a home to a specific temperature, it can lead to higher energy bills. One
measure of the effect extreme temperatures is the use of heating and cooling degree days (HDD and
CDD). A heating degree day accounts for the number of degrees below 65 for a given day, potentially
requiring a household to heat its home. For example, a day with an average temperature of 30 degrees
would have 35 HDD. Cooling degree days work similarly, but for temperatures above 65 degrees.

Figure 10 shows HDD and CDD in 2020 by rural/urban status and shows a consistent pattern: Rural
areas are generally colder than urban areas.!* The average rural household faced 1,430 cooling degree
days in 2020, compared to 1,654 for urban households, indicating they would need less cooling and
air conditioning. On the other hand, rural households also may demand more winter heat, as they

14 Heating and cooling degree days in 2020 were calculated in RECS using a weighted average of temperatures from weather stations near
each home.
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experienced an average of 4,276 heating degree days in 2020 compared to 3,737 for urban households.
Rural homes may experience fewer cooling degree-days than urban areas due to the urban heat island
effect, a well-documented phenomenon in which an increase in the built environment in urban areas
results in higher temperatures than outlying rural regions (Oke, 1982; Klaiber et al., 2017; Yang et al.,
2024). To some extent these differences may offset in aggregate expenditures. However, the difference
in HDD likely contributes to differences in overall costs, given heating makes up a larger portion of
energy expenditures. Appendix figure A.6 demonstrates that these differences are not driven by the
regional composition of rural and urban households, as rural homes experienced more HDD in each of
the four Census regions.

Figure 10
Cooling and heating degree days by rural/urban status, 2020
Cooling degree days Heating degree days
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Note: The error bar surrounding the top of each bar represents the 95 percent confidence interval of each measure. Heating degree days are
the number of degrees the average daily temperature was below 65 degrees Fahrenheit, aggregated over the course of the year in 2020. Cool-
ing degree days are the number of degrees the average daily temperature was above 65 degrees Fahrenheit, aggregated over the course of the
yearin 2020.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.
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Other Rural/Urban Differences

Higher rural energy-cost burdens were primarily explained by fuel type, home type, and differences in
weather.1> We next highlight several other rural/urban differences (or lack thereof) in various dimen-
sions that can contribute to energy insecurity.

Generally, homes have become more energy efficient over time due to technological improvements
and stricter standards. As such, if rural households were older than the urban housing stock, it would
help explain differences in energy-cost burdens. However, figure 11 demonstrates that as of 2020,
rural homes in the RECS sample were on average built more recently than urban homes. About 12
percent of rural homes were built from 2010 onwards, compared to just 7 percent of urban homes.
Furthermore, about 39 percent of urban units were built prior to 1970, compared to just 26 percent
of rural units. That rural energy-cost burdens are higher despite generally living in newer homes
suggests the discrepancies persist despite home construction age, not because of it.

Figure 11
Home age by rural/urban status, 2020
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35 4
= Rural

@ Urban
30

25 H
20 -
15 4

10

Before 1950 1950-69 1970-89 1990-2009 2010-20

Year home built

Note: The error bar surrounding the top of each bar represents the 95 percent confidence interval of each measure.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.

15 As an additional test, a regression analysis appears in appendix table A.1. The first column correlates these factors with an indicator for
whether the household is rural. The second column correlates the factors with the household’s energy cost burden. The first column indicates
that natural gas is less common in rural areas, while fuels like propane and wood are more common. Mobile and single family homes are more
common in rural areas and rural households are exposed to more heating degree days and fewer cooling degree days. Column two indicates
that households heating with propane and fuel oil spend 1.5 and 2.2 percent more on theirincome than those heating with electricity, respec-
tively. Houses heating with natural gas spend slightly more of theirincome on energy than those with electricity, though thisis in part explained
by geography. Both those living in mobile and single-family homes spend more of theirincome on energy. Heating and cooling degree days are
similarly correlated.
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Because of the various ways to define rural and urban areas, alternative datasets suggest caution

in interpreting these findings. RECS uses Census Bureau definitions of urban and rural areas, rather
than RUCA codes, which are not reported in the survey. RECS and the American Housing Survey (AHS)
suggest rural homes are newer. However, defining rurality using RUCA codes leads to the opposite
conclusion in both the AHS and American Community Survey, suggesting that rural homes are older,
not newer. Homes appearing as newer in rural areas in the AHS and RECS is likely driven by the fact
that exurban areas are classified as rural. These areas are likely to see significant construction of

new homes as cities expand, increasing RECS’s share of rural areas with newer homes. Had RECS
used RUCA codes for their definition of rurality, rural homes would appear older, and the rural/urban
energy expenditures gap would be larger.

Home age may also vary by home type in such a way that, although rural homes are generally newer,
they may be a less efficient type. Appendix figure A.7 plots mobile homes as a share of total rural
homes constructed during each time period. For homes constructed before 1970, which were more
common in rural areas, relatively fewer were mobile. Of homes built between 1990 and 2009, when a
plurality of rural homes were built, about 23 percent of rural homes were mobile. This suggests that
although rural homes are broadly newer, they are disproportionately mobile homes, which are less
energy efficient than single family homes or apartments. This trend broadly reversed, however, in the
2010s, when a lower share of rural homes was mobile.1

Although most older homes are not mobile, more than 200,000 rural households lived in mobile
homes in 2020 that were built prior to 1990. Like for apartments and single-family homes, energy effi-
ciency upgrades and retrofits are possible in mobile homes. However, they may not be feasible or cost
effective in particularly old homes, thus increasing the rural-urban energy burden gap for those older
mobile homes that remain (American Council for an Energy-Efficient Economy (ACEEE), 2023). This
suggests older mobile homes uniquely contribute to higher rural energy burdens.

Another aspect of energy security is reliable energy. An energy insecure home could lose power due
to a weather outage, a failure to pay bills, or a planned disruption. The lefthand columns of figure 12
show power outages exceeding 24 hours were significantly more common in rural areas. Just over a
quarter of rural households experienced a power outage lasting longer than 1 day in 2020, compared
to just 17 percent of urban households. The difference was driven almost entirely by outages due to
weather events. Although it is not clear whether these outages were caused by less resilient, aging
infrastructure, more exposure to disasters, or slower recovery, it demonstrates how rural areas were
particularly vulnerable. One contributing factor may be the less dense distribution of consumers in
rural areas. Electric cooperatives served about 7 customers per mile of transmission line compared
to 35 for investor-owned utilities and 47 for municipal utilities (Deller et al., 2009), meaning transmis-
sion repairs after power outages would take longer to restore service to all customers. However, rural
households also tended to be better prepared for outages; approximately 29 percent of rural homes
had backup generators compared to 11 percent of urban homes. Although generators can help over-
come power outages, they also provide rural homes with additional costs to purchase, fuel, and main-
tain, and so may be more accessible to higher-income households.

16 Notably, however, the urban share of new homes that were mobile also grew. Mobile homes represented about 4.4 percent of urban
homes built since 1990, compared to about 2.7 percent prior.
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Figure 12
Power outages and backup generator by rural/urban status, 2020
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Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.

Energy Insecurity Among Rural Households

Lower income households and households with children or older people may be particularly vulnerable
to high energy costs, which are determined by a combination of fuel costs, efficiency, and home type.

Rural Households With Children, Renters, and Lower Income Households Face
More Energy Insecurity

Figure 13 shows the prevalence of higher energy-cost burdens, energy expenditures divided by
income, and certain measures of economic, physical, and behavioral energy insecurity among all rural
households, rural households with incomes less than 200 percent of the Federal poverty line, rural
households with children, rural households with people aged 65 years or older, and renters. About 25
percent of rural homes are labeled as energy-cost burdened, meaning they spend more than 6 percent
of their income on energy. This number was substantially higher for households with income less than
200 percent of the Federal poverty line, with 70 percent labeled as energy-cost burdened, and for
renters with 41 percent cost burdened. This is not surprising given that energy-cost burden’s calcula-
tion is based directly on income. Furthermore, 31 percent of households with members older than
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65 were energy-cost burdened. Just 21 percent of rural households with children were energy-cost
burdened and the number is not statistically different from the rural average.

The remaining bars measure various measures of insecurity that households responded to experi-
encing almost every month, some months, or 1 or 2 months in the prior year. The measures include
receiving a disconnection notice, being unable to use heating or cooling equipment, leaving their
home at an unhealthy temperature, or forgoing other necessities to pay energy bills. The measures

of insecurity show a consistent pattern: Lower-income households, households with children, and
renters experienced energy insecurity at above-average rates. Furthermore, despite being more
frequently cost burdened, rural homes with members aged 65 years or older recorded indicators

of energy insecurity at below-average rates. This highlights the differences between energy-cost
burden and insecurity: Homes with older residents who may be retired may have less income but may
also have more wealth, savings, or access to programs to pay energy bills. This aligns with the lower
poverty rates among rural individuals aged 65 and older and higher poverty rates among rural house-
holds with young children, according to Farrigan et al. (2024).

Across these groups and measures, figure 13 shows how common energy insecurity is among rural
households. For example, almost 18 percent of rural households did without other necessities, such
as food or medicine to pay energy bills.!” Almost 36 percent of lower income rural households and
renters did without necessities, as did more than a quarter of households with children.

Fewer than 9 percent of rural households received an energy disconnection notice. However, these
notices were received by 14 percent of households with children, 18 percent of lower-income house-
holds, and 21 percent of renters. It was less common that households were unable to use their heating
or cooling equipment (7 percent) or they left their home at an unhealthy temperature (8 percent), but
these factors were also more common among lower-income rural households (14 and 17 percent,
respectively) and renters (12 and 15 percent, respectively). Overall, about a quarter of all rural house-
holds experienced one of these four measures of energy insecurity at some point during the year.

17 As noted in the introduction, energy insecurity can be associated with various negative health outcomes (Liddell & Morris, 2010; Hernan-
dez, 2016; Hernandez & Siegel, 2019).
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Figure 13
Energy-cost burden and insecurity in rural households, 2020
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Note: The error bar represents the 95 percent confidence interval of each measure. Energy-cost burdened households are those that spent
more than 6 percent of theirincome on energy. For the other energy insecurity measures (disconnection notices, being unable to use heating/
cooling equipment, leaving the home at an unhealthy temperature, or forgoing necessities due to an energy bill), a household is included if
the household experienced the measure for any number of months during the year.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.

On all measures, rural renters had an above average energy-cost burden or insecurity. Overall, just under
14 percent of rural households rent, compared to about 23 percent of all U.S. households.!® Generally,
however, these households are poorer, with approximately 58 percent of rural renters below 200 percent
of the Federal poverty line, compared to 27 percent of rural homeowners. Given this, it is unsurprising
that rural renters are generally more energy insecure. Furthermore, economic incentives can lead renters
to have less efficient appliances (Davis, 2010), poor insulation (Gillingham et al., 2012), and incomplete
information regarding energy efficiency within their rental unit (Myers, 2020).

In total, about 45 percent of rural lower-income households (making less than 200 percent of the
Federal poverty line) experienced one of the four measures of insecurity. This suggests that energy
challenges constitute an impactful hardship for nearly half of rural lower-income households.

Lower-income Rural Households Spend More and Have Less Efficient Homes

Figure 14 shows how income is related to rural households’ energy expenditures. Households with
lower incomes had higher heating and cooling expenditures per square foot than higher-income
households. The average rural household with an income of under $20,000 spent about $0.59 per
square foot heating and cooling its home, more than 50 percent higher than households with incomes
greater than $150,000.

18 Given home ownership rates are higher among rural households than urban households, the higher energy-cost burdens among renters
works to reduce, rather than increase, the rural-urban gap.
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Figure 14
Heating and cooling expenditures by income in rural households, 2020
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Note: The error bar represents the 95 percent confidence interval of each measure.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.

This finding may be driven, in part, by different heating fuel types; but it is also driven by differences in
home efficiency. The pattern holds not only for heating but also for cooling, which is done with elec-
tricity regardless of the heating fuel (see appendix figures A.8 and A.9).1° Lower-income households
self-report less efficient homes than high-income households. Approximately 20 percent of house-
holds with income less than $60,000 reported their home had poor to no insulation, compared to just
8 percent for those with incomes greater than $60,000. Another contributing factor was home age.
Figure 15 demonstrates how households below 200 percent of the Federal poverty line were more
likely to live in homes built prior to 1990, and less likely to live in homes built after 1990.

19 However, higher-income rural households are more likely to heat their home with natural gas, although the pattern is not uniform, as can
be seen in appendix figure A.10.
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Figure 15
Home age by Federal poverty status in rural households, 2020
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Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.

Figure 16 demonstrates how low-income rural households (income less than 200 percent of the
Federal poverty line) lived in different types of homes than households with more income. Nearly 90
percent of high-income households lived in single-family homes, while just 62 percent of low-income
households did. Most of the remaining low-income households (31 percent) lived in mobile homes,
which figure 8 shows were the least efficient homes.
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Figure 16
Rural home type by income level, 2020
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Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.

The Manufactured Home Construction Safety Standards (MHCSS), implemented in 1976, were
intended to improve the durability, safety, and efficiency of manufactured homes (U.S. Department of
Housing and Urban Development, 2025). Although mobile homes broadly are less efficient, those built
prior to the implementation of these standards were particularly inefficient. The average rural house-
hold living in a mobile home built prior to the regulations spent about $0.91 per square foot on heating
and cooling, while those after spent $0.54, a 41 percent reduction.?° These older mobile homes were
virtually non-existent in higher-income rural families; fewer than 1 percent lived in older mobile
homes. However, nearly 9 percent of low-income families lived in rural homes constructed prior to
MHCSS, suggesting these homes are particularly critical in explaining higher energy expenditures in
these households.?!

20 RECS provides only 10-year windows for the construction period of a home. Those homes built between 1970 and 1979 are considered
pre-MHCSS, as the standards were implemented in 1976, the second half of the time period.

2L Older mobile homes that have been relocated may also become structurally weaker in the process of relocation.
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In sum, about 70 percent of rural lower-income households were energy-cost burdened and about 45
percent faced energy insecurity. Data suggest that the prevalence of these problems was associated
with the fact that rural lower-income households tended to live in less efficient homes. Lower-income
rural households spent more per square foot on heating and cooling costs, were more likely to live in
older homes, and were more likely to live in mobile homes (especially older mobile homes built prior
to safety standards) than higher-income rural households.

Conclusion

This report investigated the prevalence of both energy insecurity and energy-cost burden in the rural
United States, explaining differences between rural and urban communities and paying particular
attention to energy costs among lower-income rural households. Descriptive results show that rural
households experienced higher energy-cost burdens and had higher energy expenditures, relative to
their urban counterparts. Rural-urban differences were primarily driven by home heating costs and
were the result of the type of fuel used for heating, housing stock, and weather exposure. Limited
access to infrastructure, such as natural gas and the high prevalence of mobile homes in rural areas,
contribute to higher energy expenditures. Furthermore, low-income rural households tended to have
less efficient homes and high rates of energy insecurity, and energy insecurity was also higher among
rural households with children.

The findings show that certain communities may be burdened by high energy costs. These burdens
can cause adverse health effects and cause households to cut back on other necessities. The results
highlight how structural home characteristics place households at risk of energy insecurity and higher
home energy costs, particularly among lower-income households who can least afford those energy
costs. Although some explanatory factors, including differential temperatures between rural and
urban areas are difficult to adjust, others suggest energy insecurity can be reduced. Improvements to
home efficiency, reductions in reliance on expensive fuels, and changes in the types of houses built
may benefit the lower income rural households most at risk of energy insecurity.
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Appendix: Supplementary Figures and Tables

Figure A.1
Energy-cost burden by rural/urban status among recipients of energy assistance, 2020

Energy cost burden (percent)
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Has household received energy assistance?

Note: Energy-cost burden is defined as the percent of income a household spends on at-home energy. Incomes are estimated as the midpoint
for the household’s reported income bracket. Rural/urban status is determined by whether a household lived in an urban area. The error bars
represent the 95 percent confidence interval.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.
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Figure A.2
Water heating expenditures by rural/urban status, 2020
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Note: BTU stands for British Thermal Unit, a standardized measure of energy that would be independent of efficiency and preferences. Water
heating expenditures and consumption exclude those from wood and other water heating sources, for which the Residential Energy Con-
sumption Survey (RECS) does not provide costs. Rural/urban status is determined by whether a household lived in an urban area. The error
bar represents the 95 percent confidence interval of each measure.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.
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Figure A.3
Energy-cost burden by primary heating fuel, 2020
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Note: The error bars represent the 95 percent confidence interval. Energy-cost burdened houses spend more than 6 percent of theirincome
on energy.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.

Figure A.4
Natural gas use by rural/urban status and Census region, 2020

Share using any natural gas (percent)
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Note: The error bar represents the 95 percent confidence interval of each measure. Census regions are Midwest: Illinois, Indiana, lowa, Kansas,
Michigan, Minnesota, Missouri, Nebraska, North Dakota, Ohio, South Dakota, and Wisconsin. Northeast: Connecticut, Maine, Massachusetts, New
Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, and Vermont. South: Alabama, Arkansas, Delaware, Florida, Georgia, Kentucky,
Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee, Texas, Virginia, Washington, D.C., and West Virginia.
West: Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Wyoming, and Washington.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.
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Figure A.5
Heating and cooling costs by fuel and housing type, 2020
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Note: The error bar represents the 95 percent confidence interval of each measure.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.

31
Contributing Factors to Rural Energy Use, Costs, and Affordability in the Early 2020s, EIB-300
USDA, Economic Research Service



Figure A.6
Heating degree days by rural/urban status and Census region, 2020
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Note: The error bar represents the 95 percent confidence interval of each measure. Heating degree days are the number of degrees the aver-
age daily temperature was below 65 degrees Fahrenheit, aggregated over the course of the yearin 2020. Census regions are Midwest: Illinois,
Indiana, lowa, Kansas, Michigan, Minnesota, Missouri, Nebraska, North Dakota, Ohio, South Dakota, and Wisconsin. Northeast: Connecticut,
Maine, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, and Vermont. South: Alabama, Arkansas, Dela-
ware, Florida, Georgia, Kentucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee, Texas, Virginia,
Washington, D.C., and West Virginia. West: Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah,
Wyoming, and Washington.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.
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Figure A.7
Percent of rural homes that were mobile by year built, 2020
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Note: The error bar represents the 95 percent confidence interval of each measure.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.

Figure A.8
Cooling expenditures by income in rural households, 2020
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Note: The error bar represents the 95 percent confidence interval of each measure.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.
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Figure A.9
Heating expenditures by income in rural households, 2020
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Note: The error bar represents the 95 percent confidence interval of each measure.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.

Figure A.10
Natural gas prevalence among rural households by income, 2020
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Note: The error bar surrounding the top of each bar represents the 95 percent confidence interval of each measure.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.
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Table A.1
Multivariate regression analysis

Dependent variable:
Rural Energy-cost burden
Heats with:
Fuel oil 0.022 0.022***
(0.014) (0.004)
Natural gas -0.200*** 0.003**
(0.006) (0.001)
Other -0.094*** -0.011***
(0.011) (0.002)
Propane 0.423*** 0.015***
(0.018) (0.003)
Wood 0.393*** -0.009***
(0.023) (0.003)
Home type:
Mobile 0.394*** 0.025***
(0.018) (0.003)
Single family 0.159*** 0.015***
(0.005) (0.001)
Heating degree days 0.000*** 0.000***
(0.000) (0.000)
Cooling degree days -0.000*** 0.000***
(0.000) (0.000)
Number of observations 18,496 18,496

Note: Regression is survey-weighted with standard errors estimated using the jackknife method. Asterisks denote statistical significance with
*** denoting p<.01, ** denoting p<.05, and * denoting p<.1. Rural is an indicator variable equal to 1 if the household was located in a rural
area. Energy-cost burden is the share of income a household spends on energy. Heats with is relative to the omitted category, Electricity.
Home type is relative to the omitted category, Apartment. Additional controls forincome and house size are included.

Source: USDA, Economic Research Service using data from the U.S. Department of Energy, Energy Information Administration 2020 Residen-
tial Energy Consumption Survey.
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