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EXECUTIVE SUMMARY

 OVERVIEW | | |

The U.S. Department of Energy (DOE) is conducting a national evaluation of its
Weatherization Assistance Program, an energy efficiency program that provides financial assistance to
qualifying low-income households for the "weatherization" of their housing units. - The evaluation,
being conducted for the Department by Oak Ridge National Laboratory (ORNL), is comprised of
five studies. One of the five is a two-part analysis of the scope of the Weatherization Assistance
Program and other resources devoted to low-income energy efficiency, including the number of
dwellings weatherized to date and the population remaining to be served. This study is referred to
here as the "Scope” study. ‘

This report presents the resﬁlts of the second part of the "Scope" study, which investigates the
characteristics of the population eligible for and in need of the DOE Weatherization Assistance
Program -- The Profile of the Population in Need. The "Profile” study is an attempt to use the
Enérgy Information Administration's Residential Energy Consumption Survey (RECS) for 1990 to
define the weatherization-related characteristics of the low-income pbpulation. The RECS, a national
survey with a sample size of 5,095 households, is the most reliable source for information regarding
residential energy-use and housing characteristics because data is collected from fuel vendors on

actual household energy bills and consumption for a large and representative sample of households.

Research Objectives

The research objective of The Profile of the Population in Need is to describe the population
of low-income households, their location, housing, energy-use and demographic characteristics in
1990. The study’s intent is to highlight those attributes that shed some light on the need for low-
income energy efficiency services among those households that may qualify under national income
standards for the Weatherization Assistance Program and the Depa}tment of Health and Human
Services’ Low Income Home Energy Assistance Program (LTHEAP).! The study further seeks to
examine the characteristics of several subsets of the low-income population for purposes of refining
the understanding of how best to target and allocate limited weatherization resources. Among the
subsets of the eligible population examined in the study and highlighted in this report are the

following:

1 The income standard for LIHEAP is the greater of 60 percent of state median income or 150 percent of the
poverty level. The income standard for the Weatherization Assistance Program is at or below 125 percent of the
poverty level; however, a state may elect to use the LIHEAP income standard if its state LIHEAP income standard is
at least 125 percent of the poverty level. For this study, the fiscal year 1990 state median income estimates and the
calendar year 1989 poverty income guidelines were used with the 1990 RECS population and income data in
classifying low income households.

vii




1) "High-Expenditure" Households -- those with high space heating costs per heating
degree day and square feet of living space relative to others in their climate zone
and region;

2) "High-Burden" Households -- those with high total residential energy
expenditures in proportion to income relative to others in their climate zone and
region;

3) "High-Burden/High-Expenditure" Houscholds -- those households that qualified
in both categories described above.

High-expenditure households are of particular interest because their high consumption,
weighted by price, may indicate that they have above-average energy savings potential. This potential
is based on the fact that dwellings that consume more energy before weatherization save more energy
after weatherization, a major finding of the National Weatherization Evaluation's single-family study.

It is a major purpose of the Weatherization Assistance Program, not only to increase energy
efficiency, but also to reduce the burden of energy costs to those who can least afford it. It is
therefore important to understand the relationship between high energy expenditures and income.
One key question that this study tries to answer is the following: Is the high-expenditure set of
households, which appears to have greater-than-average energy-efficiency potential, also likely to be
in greater need of weatherization because high energy costs place a heavier-than-average burden on
household budgets? | ‘

High-burden households are a subpopulation deserving partlcular attention because they can
least afford the residential energy that they consume. While this may sometimes result from higher-
than-average energy expenditures, it may also be produced by lower-than-average income or some
combination of the two. These households stand to gain the greatest benefit from the expenditure
reductions that weatherization can produce. A key question about this population that the study tries
to answer is the following: Is this set of households likely to offer high energy-efficiency potential as
well as being logical targets for weatherization on equity grounds?

The high-burden/high-expenditure subset is examined because, as the intersection of the
high-burden and high-expenditure groups, it should highlight a population that offers both high
energy-efficiency potential as well as an excellent opportunity to assist those households that are most

in need of assistance.

RESIDENTIAL ENERGY-USE CHARACTERISTICS OF THE
LOW-INCOME POPULATION

This report relies on RECS as it is the only national household survey that provides data on
both income and energy expenditures. Based on the 1990 RECS, there were 27.9 million households
with incomes at or below the higher of 60 percent of state median income or 150 percent of poverty,

comprising approximately 30 percent of all U.S. households. However, not all of the 27.9 million
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SEE T AR B

households would have income eligible for the Low Income Home Energy Assistance Program and
. DOE/Weatherization Assistance Program in 1990 due to limitations in RECS income data. Based on
more accurate income data collected by the Bureau of the Census' March 1991 Current Population
Survey, there were 25.9 million households ,that‘ were income eligible for both programs. The reader
should therefore bear in mind that the statistics for "eligible" households as defined by the RECS data
may include some households with actual incomes that were slightly above the income eligibility
guidelines. |

RECS is the only national data source that allows for consistent identification and comparison
among the subpopulations of interest as defined in this study. Of the 27.9 million low-income
households, 7.2 million were high burden households and 5.0 million were high expenditure
households. The intersecting group of high-burden/high-expenditure households comprised 2.1
~ million households. These subpopulations are shown in Figure E.1. Given the RECS overcount,
these subpopulations also may be overcounted.

The population described in this report as eligible for weatherization in 1990 contained some
households that had already received weatherization services from DOE or other sources, though this
group is small relative to the ehglble and potentially ehglble pool of households. In light of the .

absence of data in RECS that permits identification of all the weatherized households within the low-

LOW-INCOME HOUSEHOLDS
AND SUBPOPULATIONS IN 1990

_ Low-Income Households
High-Burden Households 27.9 Million

7:2 Million High-Expenditure
Households
High-Burden & 5.0 milli
High-Expenditure miliion
Households
2.1 Million
5

~ Figure E.1 Low-Income Households and Subpopulatlons in 1990
(Source 1990 Remdentral Energy Consumptron Survey)




income population, as well as the small proportion of such households in the population, this study
focuses on the total eligible population in 1990 as the population in need, with the understanding that

some of these households have already been weatherized.

Housing Characteristics

Low-income households, like the population at large, tend to reside in single-family homes.
In fact, 58.7% lived in single-family units and an additional 8.2% lived in mobile homes. Of the
remaining households, 19.1% lived in large multifamily dwellings and 14.1% occupied apartments in
small multifamily buildings of two-through-four units. Fifty percent, of low-income households
owned their own homes in 1990. Among these, the vast majority, 82.6%, lived in single-family units
but a large number, 1.6 million or 11.4%, were in mobile homes. There were 13.9 million low-
income renter households.

Of the four Census Regions, the South had the largest number of the poor, 37% of all eligible
households. Approximately 23% lived in the Midwest. The West and Northeast each contained 20%

of all low-income households.

Heating Fuel

The pattern of primary fuel use among the poor is generally the same as that for the
population at large. Fifty-three percent of low-income households heated with natural gas in 1990 as
compared to 55% of all U.S. households. Twenty percent of low-income households heated with
electricity, and home heating oil was used by 11%. Those proportions are comparable to the
respective percentages of 22.9% for electricity and 11.7% for fuel oil among all households. The
percentage of households heating with propane was 7.6% for low-income households compared to
4.7% for all U.S. households.

Residential Energy Expenditures

In 1990 the average low-income household spent $994 for residential energy, with substantial
variation by fuel type, housing type, and region. This compares to an average residential energy
‘ expenditure of $1,172 for all U.S. households. The average expenditure for all low-income
households in the Northeast was $1,201, nearly 60% higher than the average of $756 in the West.
Expenditures in the Midwest and South were closer to the over-all low-income average at $1,094 and
$958 respectively.

Households heating with electricity, located more frequently in warmer regions, tended to
have much lower average residential energy expenditures than the low-income population as a whole
at $826. Those heating with fuel oil, on the other hand, had the highest expenditures, at an average of

$1,246, because more of them were located in the colder parts of the country where heating loads
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- were greater. Those heating with natural gas and propane had expenditures close to the general

average.

Resldents of large multrfamrly units had average expendltures of $634, 36% below the low-
income average. This reflects the relatively small housing units they occupy, even though they tend
to be concentrated in the coldest region. By contract households living in single-family homes had
an average energy expendlture of $1,115. Residents of mobile homes and small multifamily
buildings had average energy expenditures that were very close to the overall low-income population

average.

Income

The average mcome of “households” elegible for LIHEAP and Weatherization Assistance
based on RECS data was $10 048 1n '1990.2 This compared to an average income for all households
in 1990 of $33,486. Average homeowner income for eligible households was $10,989 compared to
$9,095 for renters.

Resrdentlal Energy Burden

"Energy burden" is calculated by d1v1d1ng re51dent1a1 energy expenditures by income to
express expenditures as a percentage of income. In many respects it is the key measure of the impact
of energy costs on low-income households because it provides a measure, not only of energy costs,
but of affordability as well.

The average 1nd1v1dua1 burden for al] low-income households averaged 14.4% in 1990. This
is more than four times the burden for non-poor U.S. households which averaged 3.5%. When‘
measured as the ratio of the average of all low-income energy expenditures to the average of all low-
income incornes_ (group burden), the average energy burden for low-income households was 9.9%,
more than three times the burden for non-poor U.S. households when calculated in this manner.
Please see the sidebar on the following page for an explanation of alternative methods for calculating
average energy burden as well as Table E.1, which provides a breakdown of energy burden, income,

and expenditures by primary heating fuel type.

Demographics of the Eligible Population
Households with elderly residents and those with children are priority households for

weatherization services under the law that authorizes the program.3

Household income in the RECS is actually family income and does not include income from unrelated members
of the household. This contributes to lower income estimates in RECS than those in other surveys such as the
CPS or Survey of Income and Program Participation.

Households with persons with disabilities also are priority households, but RECS does not distinguish this
subpopulation.

X1




Elderly -- Among all low-income
households, 12.2 million (43.7%) had at least
one person classified as elderly (60 or older).
The average energy expenditure for
households with an elderly member was $984
in 1990, essentially the same as that of the low-
income population as a whole. The average
energy burden for these households also was
similar to that of all low-income households at
14.0% of income.

Children -- Approximately 43% of the
program-eligible households, or 12 million,
were households with children. The average
energy burden for these households, at 14.0%,
was approximately the same as that for all low-
income households.

Single-Parent -- These households

comprise a unique subset of the low-income
households with children and are 19.9% of the
total eligible population. Their energy burden
was 18.0% of income in 1990, which is higher
than either of the priority groups.

Program Participation

An estimated 3.3 million households,
11.9% of all eligible households, participated
in the Aid To Families With Dependent
Children (AFDC) Program, 2.3 million were
recipients of Supplemental Security Income
(SSI) and 5.6 million, 20%, were Food Stamp
recipients. An estimated 3.8 million reported
receiving heating assistance, (LIHEAP). These
estimates from RECS, as well as other surveys

such as Current Population Survey and Census,

: rgy.:bumenfoafme populatmns o
being dlscussed These. statistics ‘will be v

destgnatedas gromburden
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tend to understate participation in all assistance programéyi’\'/héh compared to participation as reported
by administering program offices. Actual program participation was therefore significantly higher

than these numbers would suggest.

Table E.1 Income, Energy Expenditures and Energy Burden of
Eligible Low-Income Households in 1990 (Source: 1990 RECS)

52.7% $10,162 $984 9.7%
20.0% 9,368 826 13.1% 8.8%
11.2% 10,234 1,246 18.5% 12.2%
7.6% 9,275 1,184 18.1% 12.8%
6.0% 11,449 874 9.6% 7.6%
100.0%* $10,048 $994 14.4% 9.9%

* Does not add to 100% due to the exclusion of a separate line for kerosene which represents a small number of
households. Kerosene was not included in the calculation of "other" but it was a component of the calculation of
the overall average presented on the bottom line.

PROFILE OF THE HIGH-EXPENDITURE HOUSEHOLDS

High-éxpenditure households were defined as those with average residential energy
expenditures per heating degree day and square foot of living space that were one standard deviation
or more above the mean for their region and temperature zone. This definition assures that the
estimated 5.0 million households that fall into this category were derived from all regions and climate

zones in the country. For maps of the climate and Census regions please see Appendix B.

Expenditures, Income, and Burden of High-Expenditure Households

The mean energy expenditure for high-expenditure households was $1,233 in 1990, which
was substantially higher than the average for all low-income households of $994. Higher-than-
average expenditures were not accompanied by higher-than-average incomes. The average income
of high-expenditure households was less than the average for all low-income households, $9,254 in
1990 compared to $10,048.

The interaction of higher energy expenditures and lower incomes produced a mean energy
burden for high-expenditure households in 1990 of 19.2%, substantially higher than the 14.4%
average for all low-income households. By the alternative standard, the group burden for these

households was 13.3%, compared to 9.9% for all low-income households. These households would
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therefore appear to offer both a solid energy-efficiency opportunity and a good target population for
weatherization based on their need for lower energy burdens on household budgets. |

Fuel oil users had by far the highest average burden among the major heating fuel types at
27.3% of income. This compares to 21.0% for electricity users and 17.0% for households heating
with natural gas. Please see Table E.2 for details of energy expenditures and burden for the high-

expenditure subgroup.

Table E.2 Income, Energy Expenditures and Energy Burden
of High-Expenditure Households in 1990

47.2% $9,301 $1,155 17.0% 12.4%
18.7% 7,863 1,073 21.0% 13.6%
11.3% 10,235 1,567 27.3% 15.3%
17.4% 9,817 1,343 16.5% 13.7%
5.4% 9,828 1,417 24.4% 22.5%
100.0% $9,254 $1,233 19.2% 13.3%

High-expenditure renters in large multifamily buildings faced a high 22.3% burden in 1990.
This is in sharp contrast with the general low-income population, where the average burden for
renters in large multifamily buildings was somewhat lower than the average for all households. The
average expenditure for this group was $856, well above the $633 average for low-income renters in
large buildings. Their average income, by contrast, was only $6,167, compared to $7,978 for all low-

income renters in such buildings.

Other Distinguishing Characteristics of High-Expenditure Households

The proportions of fuel use by type for high-expenditure households tends to be consistent

with that of the general low-income population. Natural gas was the dominant primary heating fuel,

used by 47.2% of high-expenditure households, followed by 18.7% for electricity and 11.3% for

home heating oil. The most striking figure was the proportion of high-expenditure households using

propane-- 17.4%, compared to 7.6% for all low-income households.

In terms of demographics and program participation the high-expenditure households are

“not readily distinguishable from all low-income households as a group. For example, the proportion
of low-income households with at least one person over the age of 60 among low-income high-

expenditure households was 44.5%, about the same as the proportion for the low-income population
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as a whole. Among hlgh expenditure households the rate of partrcrpatlon in basrc public assistance

programs was roughly comparable to that for the low-income population as a group.

PROFILE OF THE HIGH-BURDEN HOUSEHOLDS

Expenditure, Income, and Burden Characteristics of High-Burden Households

High-burden households comprised 7.2 million of the 27.9 million households federally
eligible for weatherization in 1990, 26% of the total. They were defined as those households in the
low-income population with energy burdens, measured as household energy expenditures divided by
household income, that were one standard deviation or ‘more above the mean for all households in
their Census Drvrsrons and climate zones.

Though fuel-use patterns were similar to those of all low-income households, hlgh burden
households had hlgher-than-average residential energy expendltures The mean residential energy
expenditure for all high-burden households was $1,175, statlstlcally comparable to that for high-
expenditure households, which was $1,233 in 1990.

The single characteristic that most distinguishes high burden households from low-income
households in general is income. The average income of these households was only $5,419
compared to $10 048 for aIl low mcome households m 1990 As one mlght ‘expect, the energy
| burden ﬁgures for thlS group are startllng The average burden natronw1de was 30 1%, compared to |
14.4% for all low-income households. When measured by the alternative method, the group burden,
the burden for these households averaged 21 1% of income, more than twice the 9.9% average for all

low-income households.

Indeed, the relationship between high burdens and low incomes is further demonstrated by an
- analysis of energy burden by income group. This reveals that the average burden for all households
with incomes at or below $5,000 in 1990 was 33% of income, roughly comparable to the average
burden calculated for the hrgh -burden households and reflectmg the srgnlflcant overlap of the two
groups. Please see Table E.3 for further details of i income, expenditures, and burdens for high-

burden households.

Distinguishing Characteristics of the High-Burden Population

'There was little to distinguish the high-burden households from other low income households
in terms of their demographics. The elderly compromise 41.3% of the high-burden population, and
households with children were 39. 9% of the total. These proportions are comparable to those for the
low-income populatlon as a whole. The proportlon of smgle parent households was higher in the

high-burden populatxon than among low-income households in general.
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Table E.3 Income, Energy Expenditures and Energy Burden
of High-Burden Households in 1990

49.4%
17.3% 4,240 954 30.8% 22.5%
15.6% 5,865 1,422 34.0% 24.2%
10.9% 5712 1,324 30.5% 23.2%
5.9% 4,475 1,077 31.6% 19.0%
100.0%* $5,419 $1,175 30.1% 21.7%

* PDoes not sum due to rounding.

Their rate of participation in public assistance programs was substantially above that of all
low-income household for certain key programs. Approximately 22.6% of these households were
AFDC recipients compared to 11.9% of all the poor who received those benefits. An estimated
22.7% received LIHEAP benefits compared to 13.8% of all the poor. The Food Stamp participation
rate was 33.3% compared to 20% for all the poor.

PROFILE OF THE HIGH-BURDEN/HIGH-EXPENDITURE POPULATION
Households that are both high-expenditure households and high-burden households are of
particular interest to those concerned with targeting weatherization for maximum enérgy efficiency
and equity benefits. These are households that were at least one standard deviation above the means
in their Census Division and climate zone in both energy burden and heating éxpenditure per heating
degree day and square foot of living space. An estimated 2.1 million households fitted into this
~category in 1990. These were 42.6% of all high-expenditure households and 29.3% of all high-

burden households.

Housing Characteristics of High-Burden/High-Expenditure Households

An estimated 51.4% of the high-burden/high-expenditure households lived in single-family
homes, 19.3% lived in small multifamily dwellings and 17.5% in mobile homes. The percentage
living in large multifamily buildings was 11.8%. These statistics indicate that the high-burden/high-
expenditure population are more heavily concentrated in small multifamily dwellings and mobile
homes and less likely to live in single-family units and large apartment buildings than the low-income

population as a whole.
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Primary Heating Fuels of High-Burden/High-Expenditure ’Households

Natural gas was the single most significant fuel for heating in this population, with 40% using
it nationwide. This proportion is substantlally below that for the low-income population as a whole.
Electricity was used for heating by 25.3%, fuel oil by 13.1% and propane by 16.6% of the
households. The proportion of households using propane was more than twice the proportion doing

so among all low-income households.

Energy Expenditures and Income
. The high- burden/hlgh expendlture households were dlstmgulshed by thelr very hlgh energy
expenditures and very low incomes relative to all low-income households. The average energy
expenditure of the high-burden/high-expenditure households in 1990 was $1,339, well above the
average for all low-income households of $994. Households in the high-burden/high-expenditure
category had an average income of $6,114 in 1990 compared to $10,048 for all low-income
households
‘The energy burden for high-burden/high-expenditure households averaged 30.4%, a figure
comparable to that for high-burden households and well above the average for high-expenditure
households, which was 19.2% in 1990. The group burden for these households was 21.9%, more

than twice the average for all low-income households.

OTHER POPULATIONS OF INTEREST

The research team identified three other subpopulations of low-income households that could
potentially provide additional insights into the best ways to target weatherization assistance. The first
subset consists of households with housing characteristics that might indicate the need for
weatherization, i.e. "low-efficiency” households. The second subset consists of those households that
were qualified for assistance in both 1987 and in 1990 -- "persistent-eligible” households. The third

subset consists of households weatherized in 1990,

Low-Efficiency Households
- Low-efficiency households were defined as those households nationwide who reported little
or no attic insulation as well as those in the Northeast and Midwest having storm windows on less than
25% of their windows. These comprised 4.6 million households across the country.
An estimated 73% of low-efficiency households lived in single-family units, well above the
national average for all low-income households. The average residential energy expenditure for the
subset was $1,084 and the average energy burden was 15.9% of income. Neither statistic

distinguishes these households from the overall low-income population. This probably indicates that

xvii




these "efficiency” characteristics as surveyed in RECS are not adequate indicators of energy

efficiency in the sample housing stock.

Persistent-Eligible Households

According t)o RECS data, there were 17.3 million households that qualified for weatherization
in both 1987 and 1990. The persistence of their poverty over time makes them a natural target
group for energy-efficiency programs.

These households were 20% more likely to have an elderly member and 33% more likely to
have an African-American member then all low-income households. The average residential energy
expenditure for the persistent—eiigible households was $990, essentially the same as the "1990-only"
households. The average burden was also comparable to that of all eligible households.

Though they are therefore not distinguished from other low-income households by these
energy criteria, persistent-eligible households may deserve prioritization because their energy
affordability problems seem less likely to be resolved by a positive change in their financial

circumstances then other households.

Households Weatherized in 1990
Households weatherized during the year previous to the 1990 RECS comprised so small a
sample within the survey that any effort to draw meaningful comparisons between these households

and the low-income sample was extremely limited.

COMPARISON OF THE POPULATIONS OF INTEREST AND SUMMARY

A comparison of key statistics from the major subsets and for the eligible population as a
whole indicate that in many respects there is remarkable consistency among the high-burden and
high-expenditure subgroups relative to the overall low-income population. The outstanding
characteristics that distinguish the subgroups are the characteristics that define them, namely energy

expenditures for the high-expenditure group and income for the high burden group.

Housing Type and Tenure A
The major distinctions in housing type concern high-expenditure households. Mobile homes
are nearly 20% of the high-expenditure subgroup though they comprise only 8.2% of all eligible
households and 8.5% of high-burden households. Large multifamily dwellings are a significantly
smaller proportion of this group than of the overall low-income housing stock. Mobile home
residents may therefore be a subpopulation of particular interest from an energy efficiency

perspective. Please see Figure E.2 for details.
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LOW-INCOME HOUSING TYPES

Percent

o BY SUBGROUPS IN 1990
65 - HOUSING TYPE
604 - Single Family

55+
50 1

M e
g Small Mulitfamily

Large Multifamily

454
40+
35 -
30 -
25
20+
154
104

All Eligible High Expenditure ~ High Burden High Consumption &
High Expenditure

Figure E.2 Low-Income Housing Types by Subgroups in 1991

Demographics and Program Participation

High-burden households have a higher rate of participation in AFDC, LIHEAP, and Food
Stamps than does the eligible population as a whole. LIHEAP participation rates in>particular are
much greater for high-burden households than for all low-income households, a result that is
consistent with the legislative mandate of that program to serve households with the greatest energy
burdens. Afrlcan American households are dlsproportlonately ‘represented in the high- expendlture
and high-burden populations. Other demographic characteristics, such as the presence of elderly
persons, children, or single-parent families do not vary among the subgroups and ehglble population

to any 51gmf1cant degree.

Statistical Summary of Income and Energy-Related Characteristics of Low-Income Households

1) The average income for eligible households was $10,048 in 1990, approximately

30% of the average income for all U.S. households.
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.3)
4).

5)
6)
7)

8)

9)

10)

11)

A logical target for future research is a more in-depth evaluation of the demographics,
location, housing, and energy profile of the high-burden/high-expenditure group. This may prove

useful to state, community, and utility weatherization specialists who are trying to maximize both the

Mean income for high-expenditure households was 8% below the average for all
low-income households. This indicates that their higher expenditures were not a
function of relatively higher income compared to other poor households.
High-burden households, with an average income of only $5,419, were clearly
disadvantaged, even relative to other low-income households.

Low-income households had an average residential energy expenditure of $994
in 1990, 15% below the national household average.

The average residential energy expenditure by high-expenditure households, at

$1,233, was 24% greater than the low-income average and also exceeded the

national household average.

High-burden households, despite their lower incomes, had an average residential
energy expenditure of $1,175, comparable to that of high-expenditure
households. _

The average individual energy burden of eligible households was 14.4% of
income in 1990, well above the national average for non-poor households of
3.5%.

High-expenditure households, with an average burden of 19.2%, were more
heavily burdened than the average low-income household and high-burden

households were expending an onerous average of 30.1% of their income for

residential energy. Please see Figure E.3.

Approximately 43% of the high-expenditure households, 2.1 million, are also in
the high-burden category. These households are particularly worthy of greater
attention in that they appear to offer a major energy efficiency and equity
opportunity.

For high-burden/high-expenditure households the average residential energy
expenditure was $1,339 and the average burden was 30.4% of income.

An emphasis of weatherization efforts on this 2.1 million would place greater
focus on mobile homes and small multifamily dwellings. Households heated
with propane and renters in single-family units would also receive more

emphasis.

equity and efficiency returns to scarce weatherization dollars.
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RESIDENTIAL ENERGY BURDEN IN 1990
Percent Percent Of Income By Subgroups
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. Figure E.3 Residential Energy Burden by Subgroups in 1990
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1. INTRODUCTION

The U.S. Department of Energy (DOE) is conducting a national evaluation of its
Weatherization Assistance Program (DOE/WAP), an energy-efficiency program that provides
financial assistance to qualifying low-income households for the "weath‘erizlation" of their housing
units. The evaluation, being conducted for the Department by Oak Ridge National Laboratory
(ORNL), is comprised of five studies. Three of these studies focus on principal Weatherization

Assistance Program submarkets:
*  single- famlly fuel-oil homes (the Fuel-Oil Study -- Ternes and Levins, 1993);

*  single-family and small multifamily homes using gas and electricity (the Single-
_ Family Study -- Brown et al., 1993); and

* high-density multifamily buildings-- (the Multifamily Study -- MacDonald,
1993).

The remaining two studies investigate issues that are important for planning and assessing

opportumtles for 1nnovat10n new m1t1at1ves and resource leveragmg

* a description of the Weatherlzanon Assistance Program network's characterlstlcs

and innovations; and

* an analysis of the scope of the Weatherization Assistance Program, dwellings

weatherized to date, and the population remaining to be served, referred to below
as the "Scope study

The first part of the "Scope" study, entitled The Scope of Weatherization Assistance Program:
The Weatherized Population and the Resource Base (Power, et.al., 1992) has been completed. It
describes the size and sources of the investment made in low-income weatherization from Program
Year 1978 through 1989, the number and types of homes weatherized, and the extent to which non-
DOE Weatherization Assistance Program funding has been mobilized.

This is the second part of the "Scope” study which investigates the characteristics of the
population eligible for and in need of the DOE Weatherization Assistance Program - The Profile of
the Population in Need. The "Profile" study is an attempt to use major national survey results from
the Residential Energy Consumption Survey (RECS) for 1990 and other sources to define the

weatherization-related characteristics of the low-income population.

1.1 RESEARCH OBJECTIVES
The Profile of the Population in Need describes the population of low-income hbuseholds,
their location, housing attributes, energy-use and demographic characteristics. The study’s intent is
to highlight those attrlbutes that shed some light on the need for low-income energy efficiency

services among those households that may quahfy under natlonal income standards for the
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Weatherization Assistance Program and the Department of Health and Human Services’ Low Income
Home Energy Assistance Program (LIHEAP). The income standard for LIHEAP is the greafer of 60
percent of state median income or 150 percent of the poverty level. The income standard for the
Weatherization Assistance Program is at or below 125 percent of the poverty level; however, a state
may elect to use the LIHEAP income standard if its states LIHEAP income standard is at le:ast 125
percent of the poverty level.!

The study further seeks to examine the characteristics of several subsets of the eligible low-
income population for purposes of refining the understanding of how best to target and allocate
limited weatherization resources.

Among the subsets of the eligible population examined in this report are the following:

1) "High-Expenditure" Households -- These were eligible households with space
heating expenditures per square foot of living space that were at least one
standard deviation above the average relative to other households located in the
same Census Division and heating-degree-day zone.?

2) "High-Burden" Household -- These were household with residential energy
expenditures in proportion to income that were at least one standard deviation
above the average relative to other low-income households located in the same
Census Division and heating-degree-day zone.

3) "High-burden/High-expenditure" Households -- These were households that
belonged to both the high-burden and high-expenditure sets defined above.

4) "Persistent-Eligible" Households -- These were households that were federally
eligible for participation in the Weatherization Assistance Program in both 1987
and 1990. Federal eligibility is defined as the higher of 150% of the federal
Poverty Level or 60% of State median income. The most recent previous
Residential Energy Consumption Survey was conducted in 1987,

5) "Weatherized" Households -- These were households that responded "yes" when
asked if they had received government weatherization assistance during the
previous year in the 1990 RECS. No pafticular government agency or program

was specified in the RECS question.

In the previously completed section of the scope study, "The Weatherized Population and The
Resource Base,” it was estimated that 3.9 million housing units had been weatherized through

Program Year 1989. In an ideal world it would be possible to examine these households that had

1 For this study, the fiscal year 1990 state median income estimates and the calendar year 1989 poverty income
guidelines were used with the 1990 RECS population and income data in classifying low income households.
2 A standard deviation is a measure of the degree to which a set of numbers varies from the average for the set.
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received weatherization assistance and those that have not received it as separate subsets of the same

data base This would permlt proflles to be created of both the "served" and "not-served" populatlons

that are ehglble for Weatherlzatlon Assrstance Program

Unfortunately there is no data base that identifies energy and housmg characterlstlcs for all
weatherized households. The RECS does ask questlons regarding weatherization assistance over the
year previous to the survey, but no data is provided on households weatherized in previous years.

Furthermore, the dynamics of income and poverty are such that a substantial number of

“households that are eligible for the program in one year are not eligibple in later years. Conversely

new households that were not poor enough to qualify for program services in one year find their
income drops below the qualification level in later years. Consequently an estimated 38.7 million
households were federally qualified to receive Weatherization Assistance Program services in either
1987 or 1990 or in both ”year‘s, thohgh the count of eligible households in 1990 was 27.9 million.
Simply put, the number of households that has received Weatherization Assistance Program services is
small relatlve to the eligible and potentially eligible pool of households.

~In llght of these realities this study descnbes the total ehglble populatlon in 1990 as well as

subsets of interest with the understanding that some of these households have already been

- weatherized. The expectation is that these households are few enough in number so as not to distort

conclusions drawn regarding segments of the eligible population that appear in need of

‘weatherization Some statistics are provided concerning weatherized households from the 1990

RECS so that the reader may compare and contrast the data.

1.2 OUTLINE OF THE STUDY

The second chapter of the profile study provides an in-depth description of the eligible
households based on the 1990 RECS. The description includes a breakdown of these households by
primary heating fuel type, housing type and tenure, by region, and by key demographic and
program participation characteristics. Energy expenditures, household in'come, and energy burden
statistics for the group and major subclassifications are then provided.

~ The third chapter provides a detailed description of those households defined as "high-

expenditure”. These households are logical targets for weatherization services and energy efficiency
opportunities given their relatlvely hlgh energy expenditures, adJusted by 11v1ng space and
temperature compared to others in the ellglble populatlon This chapter describes energy
expenditure, household income, and energy burden characteristics for these households. An
overview of key housmg, fuel type, demographlc and program participation characteristics, is also
provided.

The fourth chapter describes key' characteristics for two subpopulations: "high-burden"

households and "high-burden/high-expenditure” households. The high-burden population is
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generally considered to be a priority population for energy assistance and weatherization based on
equity grounds. The high-burden/high-consumption household subset provides an opportunity to
determine the degree to which a set of high priority households emerge from the data that are
exceptional weatherization candidates based on both their energy efficiency potential and the heavy
burden they face because of their higher energy costs relative to income.

Chapter five describes key characteristics and conclusions that emerged from an examination

of other subpopulations. These include:
» the "persistent-eligible” households for both 1987 and 1990,
» the weatherized households from the 1990 RECS, and

e those households with "low efficiency" characteristics in their housing, based on
the limited data available in RECS regarding insulation and storm windows.

Chapter six provides a comparison of key statistics from the major subsets and for the eligible
population as a whole. In this chapter conclusions based on the statistics and comparisons are
offered. Suggestions are also made regarding areas in which further research may be productive. -

The study concludes with appendices that provide detailed tables for the key subpopulations
as well as an in-depth description of the RECS.

1.3 METHODOLOGY AND LIMITATIONS

The core of the study rests on a series of cross tabulations and statistics derived from the 1990
Residential Energy Consumption Survey. The RECS is the best available resource offering
household data on residential energy use in combination with information on family income, housing
type, tenure, fuel type, and over 400 other variables. The reliability of RECS lies in its collection of
actual energy consumption and expenditure data from fuel vendors rather than estimates or
recollections from members of the survey households.

However there are limitations to the RECS data that néed to be recognized. First, the survey is
relatively small. In 1990 there were 5,095 households that contributed data to the survey. The low-
income eligible households comprised approxifnate]y 1,500 households of this total. Though the
statistics in the tables are presented in terms of millions and hundreds of thousands of households, the
underlying statistical base is small. The finer the statistic in terms of the precision of location, fuel
type, and other characteristics, the more likely it is to rest on a relatively small survey base. Statistics
were screened to limit the possibility that interesting but statistically insignificant comparisons and
conclusions would be drawn. The reader is nonetheless warned to exercise care in using and
comparing data from small populations presented in the Appendices, particularly for regional

breakdowns of the population subsets.
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Second, income data from RECS tends to he less “reliéble than the data that can be derived
from the Current Population Survey (CPS) or the Survey of Income and Program Participation
conducted by the Census Bureau. Indeed, when statistics are derived by the Department of Health
and Human Services for energy burden for low -income households and Low-Income Home Energy
Assistance recipients for the annual report on the Low Income Home Energy Assistance Program, the
_Income data from the CPS is used because of its greater accuracy and its collection of household
income data.

In this study the research team decided to use the less precise data in the RECS itself rather
than the CPS in order to define the subpopulations of interest, particularly the high-burden and high-
burden/high-expenditure sets. This could not have been done uSing the broad population averages
' derlved from the CPS. o | : | ,

The reader should keep in mind the tendency of RECS income data to under-report
household income to some degree. This under-reporting is most evident in high income categories.
There is a tendency to over-report the lowest mcome categorles as well. This would result in an
overestimation of households ehglble for the program when compared to the estimates from CPS. ‘
The total of households eligible for the program based on RECS is 27.9 million, 2.5 million higher
than the CPS equivalent.
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2. RESIDENTIAL ENERGY USE CHARACTERISTICS
OF THE LOW-INCOME POPULATION

In 1990 there were an estimated 27.9 million households that were federally qualified for the
LIHEAP and DOE/Weatherization Assistance Program programs. These were households with
incomes at or below the higher of 150% of the federal government's Poverty Level for that year or
60% of their state's median income. The federally eligible households comprised 29.7% of all U.S.
househdlds, which totalled 94.0 million in 1990. In the balance of the report these households will

be referred to as the "eligible" or "low-income" population.

2.1 HOUSING CHARACTERISTICS

Low-income households, like the population at large, tend to reside in single-family homes
In fact, 58.7% lived in single-family houses and an additional 8.2% lived in mobile homes. Of the
remaining households, 19.1% lived in large multifamily dwellings and 14.1% occupied apartments in
small multifamily bu.ildings of two—through-fdur units. The proportion of low-income. households
living in single-family homes is somewhat lower than the proportion for all U.S. households and that

living in multifamily or mobile homes somewhat higher. For details, please see Tables 2.1 and 2.2.

Table 2.1 Housing Types for Low-Income Households
Thousands of Households in 1990

gE:SB'ZOBsi_Iégi : Multlfamiiy Mu%tai;agmily : __Total 'F
2,193 194 1,477 1,409 5,273
4,065 537 985 832 6,454
7,065 807 835 1562 10,368
3,032 602 643 1,510 5,788
16,335 ‘ ’2,2"77 3,938 5,313 27,883 '

There is substantial variation among the Census regions in the housing types occupied by

low-income households. Of the 10.4 million low-income households in the South, 68.1% lived in
| single-family housing and 15% lived in large multifamily buildings in 1990." In the Northeast on the
other hand, only 41.6% of the 5.3 million low-income households lived in single-family homes while

28% lived in small multifamily buildings and 26.7% lived in large multifamily buildings.
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Table 2.2 Housing Types for Low-Income Households
Percent of Households in 1990

iy | Total |
100%

100%

100%

100%

100%

In the Midwest, single-family occupancy was the housing type for 63% of the 6.5 million
households, where as in the West, the proportion in single-family dwellings was only 52.4%.
Households in the West occupied units in large multifamily buildings in 26% of the cases whereas in
the Midwest the proportion was only 12.9%. In the West over 10% of low-income households lived

in mobile homes.

2.1.1 Tenure

Approximately 50.3% of low-income households owned their own homes in 1990. The vast
majority of homeowners, 82.6%, lived in single-family units but a large number, 11.4%, were in
mobile homes. There were 13.9 million low-income renter households in 1990 and 34.4% of these
lived in single-family houses. An additional 37.3% lived in large multifamily buildings and 23.4%
rented in small multifamily buildings. Please see Appendix A, Table A-1 for details.

There was substantial contrast among regions when housing tenure was considered. In the
Northeast, only 44.7% of low-income households owned their own homes in 1990 whereas in the
Midwest the proportion of owners was 58.3%. In the South 56.5% of low-income households owned

their own homes, but in the West only 35.4% were owners.

2.1.3 Heating Fuel

The pattern of primary fuel use among the poor generally followed that for the population at
large with 14.7 million, 52.7% of low-income households, heating with natural gas as compared to
55% of all U.S. households that used gas heating. Twenty percent of low-income households heated
with electricity as compared to 23% of the general pbpulation. Fuel oil was used by 11.2% of the
poor for heating and 1.2% used kerosene, percentages that are comparable to the proportions of all
households using those fuels. -The use of liquified petroleum gas (propane) was more common

among low-income households than in the population at large. The percentage of households
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heating with propane among all U.S. fiGiseholds was ony i compared to 7.6% for low-income
households. '
The pattern of heating fuel use among low-income consumers varies significantly by region.
In the Northeast, 38.7% of households heated with fuel oil and electricity was ba much less significant
primary heat source then it was in other parts of the country. Only 8.8% of the region’s poor
households heated with electricity and less than 1% heated with propane. In the Midwest, on the
- other hand, 67.1% of all low-income households heat with natural gas and 10.8% use propane for
heat. Only 7.9% of low-income households in the region heated with eleétricity and just 6% heated

with fuel oil. Please see Figure 2.1 for details.

Percent MAIN HEATING FUEL BY REGION |

j: : Percent Of Low-Income Households In 1990
0 4 67.1 Fuel Type
65 =
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55 =
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NORTHEAST MIDWEST SOUTH WEST us.

- Figure 2.1 Main heating Fuel by Region

~ These patterns reflect the historical development of energy markets in which natural gas
pipelines were quick to expand to the Midwest but not to the Northeast, which was further from the
natural gas fields. In both regions electricity has been an expensive commodity relative to alternative

energy sources.
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In the South and West, on the other hand, electricity is far more common as a heating fuel.
Twenty-nine percent of low-income households in the former and 27% in the latter used electricity
for heat. . Propane was used by 10.6% of the Southern poor but only 4.6% of those in the West. A
significant number of Southern households, 6.6%, use fuel oil for heat, whereas in the West less than
1% did so. Natural gas, which heated 56.7% of the households in the region, was the dominant
heating fuel in the West. '

2.2 ENERGY EXPENDITURES

In 1990 the average low-income household spent $994 for residential energy, but there was
substantial variation by fuel type, housing type and region. In fact, the standard deviation for energy
expenditures by low-income households was $495. Thus, while approximately two thirds of all low-
income households in the sample had expenditures ranging from $499 to $1,489, a significant
number of the households actually had expenditures that were lower or higher than these figures.

The average residential energy expenditure for low-income households was lower than that of
all U.S. households. The mean expenditure in 1990 for all households in the country was $1,172,
18% higher than the low-income average. Similar differences exist between the low-income and
general populations for each primary heating fuel type as well. Low-income housing, is generally
smaller than that of the general population. This, combined with lower disposable income, helps
explain the difference in absolute expenditure levels. However, it should be kept in mind that the
18% gap between all household expenditures and low-income household expenditures is not
proportional to the gap between average household income and that of the poor. Average household
income was three times greater than the low-income average in 1990.

‘The broad range of expenditures and the significant number of households with residential
energy costs well above the average, as shown in the next chapter, reflects the degree to which
temperature, housing quality and type, fuel type, fuel cost, and household characteristics combine in
countless variations to determine the cost of residential energy.

Some patterns regarding energy expenditures do emerge from the data. Households heating
with electricity tended to have much lower average residential energy expenditures than the low-
income population as a whole at $826, whereas those heating with fuel oil had the highest
expenditures, at an éverage of $1,246. Those using kerosene or propane as their primary heating fuel
also averaged in excess of $1,150 in expenditures. Households heating with natural gas had average
expenditures of $984. A

Not only did residential energy expenditures vary by fuel type but by housing type as well.
Residents of large multifamily units had average expenditures of $634 whereas those in single-family

Homes averaged $1,115. Mobile home dwellers and those in small multifamily units averaged $978




and $938, respectively. For further details concemmg average expenditures by fuel and housing

type, please see Table 2.3 and Appendix A, Table A-11.

Table 2.3 Average Residential Energy Expenditures
Low-Income Households in 1990

Expendltures by region for low-income households varied in a pattern that was roughly
_ consistent with temperature -driven energy consumptlon Expendltures in the Northeast averaged
$1,201 and in the Midwest they averaged $1,094. The higher costs in the Northeast, despite lower
‘average fuel consumptlon, reﬂects the relatlvely hrgher use of somewhat less expenswe natural gas in

the Midwest and higher rehance on more expensive fuel oil in the Northeast. Expendltures in the
| South averaged $958 and in the West they averaged on $756. This difference reflects not only lower

average consumption in the West but lower energy prices as well.

2.3 INCOME

The average mcome of households ellglble for LIHEAP based on RECS data was $10 048 in
1990. This compared to an average income for all households in 1990 of $33,486. Incomes for
households heating with natural gas and fuel oil, which together comprised 63.9% of all eligible
" households, were close to this average at $10,162 per year and $10,234, respectively. Households
using electricity, kerosene and propane had average incomes $700 to $850 below the mean.

As one might expect, households that owned their own homes had average incomes
'substantially higher than those that rented_their homes. Average owner income for eligible
households was $10,989 compared to $9,095 for renters. There was relatlvely little disparity between
households that rented single-family homes and those that owned them. The major gap among
incomes of the poor relative to housing type and tenure can be seen between owners and those who

rented mobile homes or units in large multifamily buildings. Renters in large buildings had incomes




that averaged only $7,978 and those thzi,t rented mobile homes had incomes that averaged $7,199,
nearly $3,000 less than the average for all low-income households.

It is interesting to note that 70% of the 2.3 million residents in mobile homes owned their
.own homes and had incomes slightly above the average for all the poor. The large income gap
pertains to the 675 thousand mobile home renters. For details of income by housing type and tenure
please see Appendix A, Table A-21.

There was some difference in average income apparent when these data were calculated based
on regional location. Low-income households in the West had the highest average incomes at
$11,324 and those in the South had the lowest at $9,209. Low-income households in the Northeast
had an average income of $10,622 and those in the Midwest averaged $9,781. These patterns

generally were consistent with regional variations in living costs.

2.4 RESIDENTIAL ENERGY BURDEN

"Energy Burden" is a statistic intended to reflect the actual impact of residential energy costs
on household budgets. It is calculated by dividing average residential energy expenditurés by
average income to express expenditures as a percentage of income. In many respects it is the key
measure of the impact of energy costs on low-income households because it provides a measure, not
only of energy costs, but of affordability as well.

There are two principal ways in which energy burden can be calculated for a given group of
households. One of these calculates energy burden for each household in a sample and then derives
an averagé for these individual calculations_ that is to say the average of the individual burdens. The
second method calculates average energy expenditures for all households in the group and divides
this by the average of all income for the group; in other words, the group burden.

These two methods yield remarkably different results, each of which says something
important about the impact of energy expenditures on low-income budgets. By the first method, the
average of the individual burdens, the mean energy burden for low-income households in 1990 was
14.4% of income and for all U.S. households it was 6.8%. The median low-income household
burden was 10%. By the second method, the group burden, the mean energy burden for low-income
households was 10.1% of income and for all U.S. households it was 3.5%.

In large measure the difference can be explained by the fact that a substantial minority of
low-income households has energy expenditures that far exceed the low-income average and/or have
incomes that are substantially below the average. These households are better represented by the
burden when calculated as an average of individual household burdens, or 14.4% of income, because
this method weights each individual household equally. Another advantage to this way of measuring
energy burden is that it treats burden as an individual household statistic and permits one to

distinguish among subgroups of households based on their individual energy burdens.

2.6




£

D

The second method, the group burden tends to better reflect the central tendency of the

: whole group that is bemg measured That is to say, it comes closer to representmg the energy burden

for those households that are_in 'thew ‘Wleu,‘of the group as defined by a numerrcally balanced

distribution of the households around the median of 10%. This measure has the added advantage of
allowing one to more easily measure the amount of money needed to redress imbalances between
energy burdens among different classes of consumers. ' '

In this report, which places greater emphasis on the comparison of energy burden among
households, the more frequently used statistic is the average of the burdens, that is to say, the first
method. In most cases this will provide the reader with the sharpest contrast between the groups
being described and compared. In many cases the report will also provide statistios in its tables on
burden as measured by the ratio of the averages, the second method, so that the reader can get a
balanced picture of the central tendency and overall dlStI’lbUthl’l of energy burden for the
populations being discussed. These statistics will be designated as group burden so as to allow them
to be distinguished from the individual burden measures derived by the first method.

As previously noted there are si‘gnificantdifferences in energy expenditures by housing type
and tenure, fuel type, and region. There are also differences in incomes .by those characteristics
though they tend to be less dramatic. When these characteristics are combined to produce the burden
statistics they generate a broad range of results reflecting the diversity of residential energy impacts

on low- mcome ‘budgets.

24.1 Low-Income Burdens by Fuel Type

Households heatmg with regulated fuels, both natural gas and electrlcrty, had lower average
energy burdens than those heating with "bulk™ fuels like fuel oil, kerosene, and propane. Low-
income households heating with natural gas had an average burden of 13.9% in 1990 and those
heating with electricity had an average burden of 13.1%. By contrast, the households heating with
fuel oil had a burden of 18.5% while those heating with propane had an average burden of 18.1%.

There are a number of possible explanations for this disparity, not the least of which is the
relatively high concentration of fuel oil households in the colder regions of the country,’ which tends
to boost average expenditures. A second explanation is the concentration of propane fuel use in
rural populations where the incomes are lower than average for all low-income households. Both
lower—than-ayerage incomes and higher-than-average expenditures are therefore contributing factors.

Please see Table 2.4 for details.
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Table 2.4 Income, Energy Expenditures and Energy Burden of
Eligible Low-Income Households in 1990

$10,162
20.0% 9,368 826 13.1% 8.8%
11.2% 10,234 1,246 18.5% 12.2%
7.6% 9,275 1,184 18.1% 12.8%
6.0% _ 11,449 874 9.6% 7.6%
100.0%" $10,048 $ 994 14.4% 9.9%

* Does not add to 100% due to the exclusion of a separate line for kerosene which represents a small number of
households. Kerosene was not included in the calculation of "other” but it was a component of the calculation of
the overall average presented on the bottom line.

2.4.2 Low-Income Burdens by Housing Type and Tenure

Residents in large multifamily buildings had energy burdens similar to those in the other
housing types, 13.3% compared to 14.2% for residents of single-family dwellings and 13.7% for
residents of mobile homes. By contrast, the 14% of all low-income households living in small
multifamily buildings had an average energy burden of 17%.

The burden for low-income residents of larger buildings tends to be nearly the same as that
of all low-income households because both incomes and expenditures were lower than those for the
low-income population as a whole. In the case of residents of small multifamily buildings, the
relatively high energy burdens result from a larger proportion having incomes well below the mean
and energy expenditures that were near the average. ,

For each housing type the households that rented tend to have higher energy burdens than
those that owned their own homes. Owners had an average burden of 13.7% and renters had an
average burden of 15.2%. Among low-income residents of single-family homes the burden on
renters was 1.1% higher than the average for owners and among occupants of small multifamily
dwellings the burden was 1.6% higher for renters. For residents of mobile homes the average burden
was 17.9% for renters and 12% for owners.

As a genéral matter the. higher energy burdens of renter households resulted from of lower
incomes rather than higher energy expenditures. Residential energy expenditures for renter
households averaged $854 in 1990 as compared to $1,131, for owners even though the average

burden for the former was higher. This was because renter incomes were disproportionately low,
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* This pattern held true regardless of
housing type and was particularly acute in the mobile home poplilation in which renters had an
average income of $7,199 whereas owners had an avérage income of $10,339. Please see
Appendix A, Table A-22 for further details. | |

2.4.3 Low-Income Bkurd,ens by Regions

‘Lowﬂ-'inc’bmke residents of the ‘Nc’)‘r.t,liéayst had the higheSt eh‘ergy burdens at 17% of income and
those in the West the lowest, at 9.8%. The low-income residents of the South and Midwest had
_average energy burdens of approximately 15%.
The relatively low energy burdens in the West reflects both higher incomes in that region as well as
substantially lower energy expenditures. Households heating with natural gas in the West had an
average burden of 8.2%, less than half tfiat of fuel oil users in tl‘yle‘ Ndrtheast, who faced an average
burden of 20.2%, and propane users in the Midwest, who had an average burden of 18.1%. For

details please see Figure 2.2,

ENERGY BURDEN FOR ELIGIBLE HOUSEHOLDS
Percent Percent Of Income By Region In 1990
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Figure 2.2 Energy Bufden for Eligible Households by Region
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2.5 DEMOGRAPHICS OF THE ELIGIBLE POPULATION
2.5.1 Elderly

Among all low-income households, 12.2 million (43.7%) had at least one person classified as
elderly, that is say, over the age of 60. Of these, 70% owned their own homes and an additional 8%
rented single-family homes. There were only 1.6 million households with elderly persons who rented
in multifamily dwellings. Please see Table 2.5 for further details of major characteristics of low-

income households by demographic group.

Table 2.5 Characteristics of the Eligible Households in 1990

t | Ppercent | Average | Average
| _Renters | Expenditure| Burden
| 487% 29.6% $ 984 14.0%
| 42.9% 60.9% 1,116 14.0%
1 10.9% 67.5% 1,068 18.0%
| 1s5% 66.1% 1,089 19.0%
| 110% 80.9% 1,013 22.0%
8.4% 55.4% 831 16.0%
13.7% 52.9% 1,000 19.0%
Food St Al 20.0% 72.5% 964 20.9%
All_Eligible Households |  100.0% 49.7% $ 994 14.4%

The average energy expenditure for households with elderly persons was $984 in 1990,
essentially the same at that of the low-income population as a whole. In addition their energy burden
was 14.0%, also near the average for all low-income households. Among the elderly, those renting in
large multifamily dwellings had a substantially lower energy burden than their non-renting
counterparts, at only 9% of income. The 580 thousand living in mobile homes, both renters and

owners, also had a lower energy burden than the average, at 11.0% of income.

2.5.2 Children ‘

Approximately 12 million (or 42.9%) of the low-income households, were households with
children. This compares with 37.0% of all U.S. households in 1990 that had at least one person
under the age of 18 related to the householder. These households, in stark contrast to those with
_elderly residents, were much more likely to rent their homes than to own them. Only 39.1% of
households with children owned their dwellings and 27% were renters in single-family homes.

Approximately 10.5% lived in mobile homes and 15.4% lived in large multifamily buildings.
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Households with children had 7“51gm l\c};ant‘ly‘iﬁgﬁer mgavn“ energy expenditures than did the
low-income population as a whole, $1,116 compared to $994. Hoﬁsehelds with children that owned
their own homes had average expenditures of $1,291, 30% higher than the low-income mean, and the
812 thousand who owned their own mobile homes had average expenditures of $1,300.

The average energy burden for these households, nonetheless, was the same as that for all
low-income households at 14.0%. Among households with children the highest energy burdens were
found among the 1.8 million households living in small multifamily dwellings, at 20.0% of income,

.and among renters of mobile homes, at 18.0% of income.

2.5.3 Single-Parent Households ‘

These households comprise a unique subset of the low-income households with children and
are 19.9% of the total 'el”ig'iyble popul/‘é'tion'.k As one mlghtexpect these households tended to rent
dwellings, with 67.5% renting and 32.5% owning their homes. Approximately 2.8 million, or 50.2%
were living in single-family homes and 20.7% were living in small multifamily dwellings. |

Among the single-parent population, mean energy expenditures were close to the norm for
‘all the poor at $982 in 1990. Those living in their own single-family homes had average
expenditures of $1,257 per year and those in owned mobile homes averaged $1,224 for the year.

The overall energy burden for'the single-parent households was higher than the average for
all low-income households at 18.0% of income. This can be attributed, in part, to higher than
-average ehergy expenditureé ambng those households living in rental dwellings. Their expenvdyitures
averaged $982 and their energy burden averaged 20.0%. This compares to averages of $854 and
15.0% of income for all low-income renter households. Among the 1.1 million residents of small

multifémily dwellings the burden in 1990 was 22.0% of income.

2.5.4 Ethnicity

African American households comprised 18.5% of all low-income households in the RECS
sample and hispanics 10.1%. This compares to 11.3% and 6.6% respectively among all households.
Approximately 66% of both groups rented their homes as compared to 49.7% of all lew-income
households. Roughly 20% of African Americans and 25.8% of Hispanics rented single-family
homes.

Despite these similarities the average energy burdens of the two groups are substantially
different. The average for Hispanics in 1990 was 13.0%, just below the average for all low-income
households. The average energy burden for African Americans was 19.0%, well above the low-
income mean. The major explanation for this appears to be a geographic one. Approximately
43.0% of eligible Hispani”c households are located in the West where aVerage fesidential energy costs

tend to be lower than they are in the rest of the country. By contrast, only 10.5% of eligible African
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American households were located in the West. For further details concerning the demographic and

energy characteristics of the low-income population please see Appendix A, Table A-29.

2.6 PROGRAM PARTICIPATION

Among eligible households, an estimated 3.3 million (11.9%) participated in the Aid To
Families With Dependent Children (AFDC) Program, 2.336 million ( 8.4%) were recipients of
Supplemental Security Income (SSI), and 5.586 million, (20%) were Food Stamp recipients. An
estimated 3.824 million, 13.7% of all households eligible, reported receiving heating assistance
(LIHEAP). ‘ '

These estimates from RECS as well as participatibn estimates from other surveys such the CPS
and Survey of Income and Program Participation made for the Department of Health and Human
Services, tend to understate program participation when compared to other sources, such as the
offices that administer the programs themselves. For example, approximately 8.3 million households
received Food Stamps in 1990 and 5.8 million received LIHEAP according to statistics provided by
the Committee on Ways and Means of the U.S. House of Representatives based on information from
the Department of Health and Human Services. The undercount of program participation has been
persistent through the household surveys for many years. For purposes of calculating rates of
program participation, sources other than RECS are superior. The statistics presented below

nonetheless are the best available regarding energy costs and burdens for these populations.

2.6.1 AFDC

Participants in the AFDC Program, often described as the "welfare poor” because AFDC is the
federal government's major general income maintenance program, tend to rent rather than own their
homes. In 1990 an estimated 80.9% were renters. Among the renters, occupancy was split almost
evenly among single-family units at 27.3%, small multifamily units at 24.7%, and large multifamily
units at 23.5%. o

Average energy expenditures for all AFDC households were $1,013 in 1990, very close to the
norm for all low-income households. Those living in and owning single-family homes had average
expenditures of $1,239, higher by $100 than the average for other low-income households with
similar housing type and tenure. The average expenditure for AFDC renters in large multifamily
buildings was $723, higher than the $633 average for the general low-income population who were
similarly situated.

The average energy burden for AFDC households was higher than the average for all eligible
households at 22% of income in 1990. This reflects comparable energy expenditures and
signifiéantly lower average incomes. Households that owned their own homes had a mean burden of

18% as did those who rented in large multifamily buildings. Renters in small multifamily buildings
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had an average burden of 23% of income and those rehtiii'g in single-family homes had an average
burden of 26% For details of energy burden by program participation please see Appendix A,
Table A- 30

2.6.2 SSI

Supplemental Security Income (SSI) is a social security program that provides income to the

(elderly poor and the \disabled. Among SSI households, an estimated 44.6% were owners and an
additional 14.2% rented single-family homes. Approximately 9.7% of SSI households lived in
mobile homes and 25.0% lived in large multifamily buildings.

Residential energy expenditures for SSI households averaged $831 in 1990, well below that
~ for all low-income households. Expenditures by renters averaged $722 compared to $854 for all
low-income renters and outlays for owners averaged $967 compared to $1,131 for all low-income
owners. ,

Despite lower average energy expenditures, SSI households had an average energy burden of

16% in 1990 reflecting lower average incomes than the eligible population as a whole.

2.6.3 LIHEAP
~ Among households receiving LIHEAP assistance, 53.0% were renters, which is roughly
comparable to those for all low-income households. Approximately 12.5% lived in mobile homes
and 24.6% rented in single-family homes. An estimated 12.0% lived in rented small multifamily
units and 12.5% rented in large bulldmgs below the low -income average of 18.5% for renters in
large multlfamlly bu1ldmgs
Energy expenditures by LIHEAP recipients averaged $1000 in 1990, approximately the same
as the average for all low-income households. Expenditures by renters averaged $1003, well above
the average for the same tenure group among all low-income households. By contrast those who
owned their own single-family homes had average expenditures of $963, well below the average of
- 81,139 for similarly situated households in the general low-income population.
LIHEAP recipients had an average energy burden higher than that of all low-income
households at 19.0% of income. The burden was 21.0% among renters and 12% for owners.
Renters of single-family and mobile homes had particularly high-burdens of 23.0%. Those in large

multifamily buildings also had a high average burden of 20.0% of income.

2.6.4 Food Stamps
" Food Stamp recipients were much more likely to rent their homes than the low-income

population as a whole. An estimated 72.5% were renters. Of these the largest proportion, 28.1% of
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the total, rented single-family homes, 22.8% lived in large buildings, 16.9% were in small multifamily
buildings and 4.7% were in mobile homes.

The average energy expenditure for food stamp recipients was $964 in 1990, near the average
for all low-income households. The average renter expenditure was $924, higher than the average for
all the poor of $854 and reflecting the high proportion of renters of single-family homes. Residents
in mobile homes also had a high average expenditure at $1,065, compared to $978 for all low-income
residents of mobile homes.

The average energy burden for food stamp recipients was 20.0% of income in 1990, well
above the 14.4% average for all the poor. Renters had an average energy burden of 21.0% and those
in small multifamily buildings were particularly hard hit at 24.0% of income. Renters in single-
family homes also had a high-burden of 22.0%. Mobile home residents had an average burden of
19.0%.

Households participating in public assistance programs tended to have higher burden levels
than low-income households in general, reflecting a tendency to lower incomes, not higher energy

bills. This conclusion applies to all four pﬁblic assistance programs examined.
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3. PROFILE OF THE "HIGH-EXPENDITURE" HOUSEHOLDS

According to the results presented in "The Scope of the Weatherization Assistance Program:
The Weatherization Population and The Resource Base" (Meg Power et. al.), 3.9 million households
received weatherization services from DOE, utility, or other sources, from Program Year 1978
through Program Year 1989. The number of households not yet benefitting from weatherlzatxon
services is therefore quite substantial, particularly when considered in llght of the number of
households that can be weatherized each year with existing resources.

In order to identify a population within the larger low-income base that might best be
targeted with weatherization services, the research team chose to take samples of the low-income
~population based on two criteria -- high energy expenditure and high energy burden. |

Households with "high-expenditures” were defined as those whose residential heating
expenditures, measured in expenditures per square foot per heating degree day, were one standard
deviation or more above the mean for all households in their climate zone and Census Division.
; "Higthui'den" households were those with residential en‘ergyy burdens, measured as residential
. heating expenditures divided by income, tbat were one standard deviation or more above the mean
.for all low-income households in their climate zone and Census Division. Five climate zones based
on heating degree days were applied across the nine Census Divisions. For maps delineating Census
~ Division and climate rz_o}nes please see Appendix B. |

This chapter describes the high-expenditure households and their characteristics. Chapter 4
descrlbes the high-burden populatlon

The use of heatmg expendltures welghted by heatmg degree days per unit of hvmg space to
define a potential weatherization target population has several features to recommend it. First, it takes
into account the energy efficiency of the dwelling weighted by fuel cost and measures it against
similarly situated households. Since the weatherization program seeks to improve the energy
efficiency of low-income dwellings as one of its major objectives the least efficient of those homes in
each area are one of the logical target populations. ’

Second, energy expenditures per heating degree day per square foot is a measure used in
some states to prioritized weatherization candidates or to help determine the appropriate level of
efficiency investment. It therefore has some acceptance within the weatherization community as a
targeting concept.

Finally, there are a host of reasons why any individual housing unit may be energy
inefficient. It would be unrealistic to expect that any general survey would be able to capture these
characteristics. The measure used to define high-expenditure households conveys a picture of the
- least efficient low-income housing stock around the country without engaging in the nearly

‘impossible task of defining that housing stock by the characteristics that make it inefficient.




One issue of major concern in defining this set of households was the use of expenditures
rather than Btus to define consumption. The advantage of the expenditure approéch is that it
translates all consumption into a uniform measure that reflects both its energy value, that is volume of
Btus consumed, but also its economic value to consumers. The risk with this measure is that it tends
to favor the selection of households using higher priced fuels rather than those that consume the
most. This posed the danger that large price differentials would badly skew the selection process
causing an underestimate of households using lower-priced fuels, particularly natural gas, that could
benefit substantially from weatherization.

X In practice, the use of regional and climate zones to define measurement groups for the
selection of the high-expenditure households tended also to neutralize interfuel price disparities.
Natural gas in the Northeast, for example, does not enjoy the significant price advantage over fuel oil
and propane that national average prices might suggest. The high-expenditure households measured
in terms of expenditures therefore tended to reflect the same general heating fuel penetration patterns
as did all low-income households in each region. There was no apparent fuel-type bias as further

explained in the heating fuel section below.

31 HIGH-EXPENDITURE HOUSEHOLDS: HOUSING CHARACTERISTICS

An estimated 5.0 million households of the 27.9 million low-income households in the 1990
RECS met the definition of high-expenditure households. Of these, 51.4% lived in single-family
homes and 19.2% lived in mobile homes. The percentage living in mobile homes was much higher
than the 8.2% that did so among all low-income households. There were 19.2% living in small
multifamily buildings and 10.2% lived in large multifamily dwellings. This compares to 19.1% and
14.1% for the respective housing types among all low-income households.

High-expenditure households in the Northeast were much less likely to live in single-family
dwellings; just 23.8% did so in 1990. The proportion living in small multifamily dwellings was 36%,
more than twice proportion for all the poor. In the Midwest, on the other hand, 45.7% of high-
expenditure households lived in single-family homes and 21.7% lived in mobile homes.

In the South, high-expenditure households were characterized by very high residency rates in
single-family dwellings. An estimated 71.6% lived in single-family homes and 16.2% lived in mobile
homes. About 10% were in small multifamily buildings. In the West 52.5% of high-expenditure
households lived in single-family homes and nearly a quarter, 24.9% lived in mobile homes. The

proportions in small and large multifamily dwellings were 12.2% and 10.4%, respectively.

3.1.1 High-Expenditure Households: Tenure
Owners comprised 46.2% of the high-expenditure population, a percentage that was

comparable to that for the general eligible population. Approximately two thirds of the owners lived
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in single-family homes with 27.7% o;vning mobile hbmes. An estimated 7% owned their own
residences in small multifamily buildings.

Among renters, who comprised 53.8% of all high-expenditure households, approximately
39.0% rented ysingley-famyily homes and 30.0% lived in small multifamily dwye‘llings. Approximately
18.9% of renters lived in large multifamily buildings while 12.0% rented mobile homes. The
proportion living in small multifamily dwellings and mobile homes was higher than that of the overall
low-income population while the percentage in large buildingé was only about half the proportion for

all the poor. Please see Figure 3.1 for details of housing and tenure characteristics.
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~ Figure 3.1 Housing Type and Tenure for High-Expenditure Households

3.1.2 High-Expenditure Households: Heating Fuel

The proportions of heating fuel use by type for high-expenditure households tends to be
consistent with that of the general’ lc}W-incbme pépulétion. Natural gas was ‘the dominant primary
heating fuel with 47.2% of all households, followed by 18.7% for electricity and 11.3% for fuel oil.




The most striking figure was the proportion of high-expenditure households using propane, 17.4%
of the subpopulatiori. This figure is far higher than the proportion among all low-income -
households. and is consistent with the disproportionate representation of mobile homes within the
high-expenditure population.

The pattern of regional fuel use variability that characterized the general low-income
population also is present among high-expenditure households. In the Northeast, 32.8% of high-
expenditure households heated with fuel oil, 7.8% used kerosene and only 3.9% heated with propane.
In the Midwest, natural gas predominated as the heating fuel for 54.3% of high-expenditure
households but propane was the second most common fuel with 23% of high-expenditure
households. Fuel oil and electricity followed with about 10% each of the high-expenditure
households in the regionv.

In the South natural gas was the most frequently used home heating fuel, employed by 40.9%
of the high-expenditure households. Propane was once again the second most frequently used
heating fuel with 22.9% of households heating with it followed by electricity at 18.6%. In the West,
by contrast, while natural gas predominated with 51;6% of high-expenditure households, electricity

was used for heat by 36.1%. An estimated 12.3% used propane.

3.3 HIGH-EXPENDITURE HOUSEHOLDS: ENERGY EXPENDITURES

The mean energy expenditure for high-expenditure households was $1,233 in 1990, which
was substantially higher than the average for all low-income households of $994. The average
expenditure varied substantially by fuel type. Households heating with natural gas and electricity had
average expenditures of $1,155 and $1,073 respectively. Those high-expenditure households using
home fuel oil, on the other hand had average expenditures of $1,567. High-expenditure propane
users who heated with that fuel had average expenditures of $1,343. Please see Table 3.1 and
Appendix A, Tables B-11, B-12 and B-13 for details of income, expenditures, and burdens for high-
expenditure households.

Among households in the high-expenditure sample there was substantial variation in
household expenditure in 1990. The standard deviation for expenditures was $537. This high level

of variability characterizes households across all fuel types.
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Table 3.1 Income, Energy Expenditures and Energy Burden
on High-Expenditure Households in 1990

47.2% $9,301 $1,155 17.0% 12.4%
18.7% 7,863 1,073 21.0% 13.6%
11.3% 10,235 1,567 27.3% 15.3%
17.4% 9,817 1,343 16.5% 13.7%
5.4% 9,828 1,417 24.4% 22.5%
100.0% .l $9,254 ; $1 ,233 192% 13.3%

3.4 HIGH-EXPENDITURE HOUSEHOLDS: INCOME

The average mean income of high-expenditure households was less than the average for all

" low-income households, $9,254 in 1990 compared to $10,048 for all low-income households. This

varied substahtially by fuel type. High-expenditure hous’ehold\s heating with natural gas had an
average income of $9,301 in 1990 and those using propane for heat had an average income of

$9,817. Fuel oil users, on the other hand had an average income of $10,235, well above the mean for

all high consuming households. Households heating with electricity ‘had income well below that

mean at an average of $7,863.

There was remarkably little disparity in incomes based on tenure. High-expenditure
households that owned their own homes had an average income of $9,324 whereas renters had an
average income of $9,195. Renters in large multifamily buildings had an average income of $6,953
and those renting mobile homes averaged $7,325, a pattern generally'consistent with that for all low-

income households.

3.5 HIGH-EXPENDITURE HOUSEHOLDS: ENERGY BURDEN
Energy burden, the measure of the combination of energy costs and household income,
reflects the heavy burden imposed by above-average fuel consumption on these households. The
mean energy burden for high-expenditure households in 1990 was 19.2%, substantially higher than
the 14.4% average for all low-income households. ' |
The energy burden of high-expenditure households shows substantial variation by fuel type.
Fuel oil users had by far the highest average burden among the major heating fuel types at 27.3% of

income. This compares to 21% for electricity and 17% for households heating with natural gas. The

3.5




average energy burden for high-expenditure propane users in 1990 was 16.5%. These burden
statistics are all substantially higher than the comparable averages for all low-income households by
fuel type with the exception of propane.

In contrast with the general low-income population, where the average burden for renters in
large multifamily buildings was somewhat lower than the average for all households, among high-
expenditure households these renters faced a high 22.3% burden in 1990. This results from the fact
. that average expenditures for these households were 35% higher than for similarly situated renters in
the general low-income population and the average income was 14.6% lower.

Residents of single-family homes, both renters and owners, had burdens between 18.0 and
19.0% of income while mobile home owners had a burden of 15.7%. Renters of mobile homes, on
the other hand, had an average burden of 20.3% and those renting in small multifamily buildings had
an average burden of 20.4%. This is consistent with the general pattern of higher energy burdens for
renter households than for owner households in similar housing types.

High-expenditure households in the Northeast have the highest average burden at 23.4% of
income and those in the West had the lowest at 16.5% of income. Households in the South aﬁd
Midwest had average burdens of 18.6% and 19% respectively. The burden figure for high-
expenditure households in the West, though lower than the average in other regions, is substantially

higher than the burden faced by all low-income households in the region, which was 9.8%.

3.6 DEMOGRAPHICS OF THE HIGH-EXPENDITURE HOUSEHOLDS

3.6.1 Elderly

The proportion of low-income households with at least one person over the age of 60 among
low-income high-expenditure households was 44.5%, 2.2 million households, about the same as the
proportion for the low-income population as a whole. Housing tenure and type for high-expenditure
households with elderly residents was roughly the same as that for similar households in the general
low-income population.  The energy expenditures for high-expenditure households with elderly
residents was $1,146 and the average burden was 17.0%, somewhat below the 19.0% average for all

high-expenditure households.

3.6.2 Children

About 2 million households in the high-expenditure category, 42.0% of the total, were
households with children. These had housing and tenure characteristics comparable to those of
similar households in the general low-income population. Approximately a third of the high-
expenditure households with children lived in rented single-family homes and about 15.0% lived in

mobile homes.
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Mean energy expenditures for these households averaged $1,403 in 1990 compared to
$1 233 for all hxgh expendlture households Partlcularly hlgh expendltures were reported for
households in their own mobile homes at $l 569 for the year. The average energy burden for

households with children in the high-expenditure category was approximately 20.0%.

3.6. 3 Smgle-Parent Households
These households numbered 1 million, with about 75. 0% of these rentmg and 25.0% ownmg

their homes. Approximately 50.0% were living in single-family homes, 20.0% in small multifamily

~ homes and 15.0% in mobile homes.

The average energy burden for these households was approximately 25.0% of income in
1990. The average expenditure was roughly the same as that for all low-income high-expenditure
households but incomes were somewhat lower. Renters had generally higher burdens than did

owners.

3.6.4 Ethnicity .
African-Americans comprised 27.3% of the high-expenditure class, a much higher
proportion than their representation in the general low-income po"pulation. Hispanics, on the other

hand, were present in the same proportion as in the overall low-income population. The energy

“burden averaged 20.0% for both groups. Please see Appendix A, Tables B-18, B-19, B10 and B-21

for further details regarding the demographic characteristics of the high-expenditure population.

3.7 PROGRAM PARTICIPATION AMONG HIGH- EXPENDITURE
~ HOUSEHOLDS

Among high-expenditure households the rate of participation in basic public assistance
programs was roughly comparable to that for the low-income populatlon as a group. Approxrmate]y
14.4% were AFDC recrplents compared to 11.9% for all the poor. The proportlons of SSI and
LIHEAP recipients were 11.2 and 15.7% compared to 8.3 and 13.8% for the general low-income
population. The Food Stamp participation rate was 26.7% compared to 20% among all eligible
households but, glven the general uncertainties surrounding the participation rates in RECS, it would
be prudent not to assign too much significance to these differences.

The residential energy expenditures of the population participating in public assistance
programs in the high-expenditure group were consistently higher than those for the equivalent
groups in the general low-income population. High-expenditure AFDC recipients averaged
expenditures of $1,239 in 1990 compared to $1,013 for all AFDC households. SSI households in the
high-expenditure class had an average expenditure of $1,013 compared to $831 for all SSI recipients.
For LIHEAP recipients, high-expenditure households averaged $1,266 in 1990 compared to $1000
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for all LIHEAP recipients. Among food stamps households, high consumers averaged $1,216
compared to $964 for all Food Stamp recipients. '

Average energy burdens for high-expenditure program participants were generally higher
than those of their counterparts in the general low-income population. In as much as the program
participant population generally has a higher average energy burden than all qualified households,
the high-expenditure portion of the population is particularly hard hit by energy costs.
High-expenditure AFDC households faced an average energy burden of 27% in 1990, while LIHEAP
recipients and Food Stamp recipients were each confronted by 25%-of-income average burdens.
This compared to 19% for the high-expenditure population as a whole and 14% for the total eligible
population. High-expenditure households living in subsidized housing were something of an
anomaly in this regard. Their energy burden was 17% of income compared to a burden of 19% of
all eligible households living in subsidized housing. For details of the characteristics of the high-
expenditure population participating in public assistance programs please see Appendix A, Tables B-
11 through B-17.

In summary, high-expenditure households were characterized by a relatively high proportion
of mobile-home residents when compared to all low-income households as well as a significantly
higher usage rate for propane. The average residential energy expenditure was $1,233 in 1990, well
above the average for all low-income households, whereas the average income of $9,254 was below
the low-income average. The average burden for this population was 19.2% of income, compared to
14.4% for all low-income households. The proportion of high-expenditure households with an
African-American member was high relative to the total low-income population. There are otherwise
no major disparities between high-expenditure households and all low-income households in terms of

program participation or other demographic characteristics.




4. HIGH-BURDEN AND HIGH- BURDEN/HIGH- R
EXPENDITURE HOUSEHOLDS

Another means of determmmg who may be most in need of energy efficiency services
: among low-income households is to focus on those who are most heavrly burdened by residential
energy costs relative to income. The households described in this chapter are those whose residential
energy burden, measured as expenditures divided by income, was one standard deviation or more
above the mean for all households within their Census Division and climate zone.

Energy burden is a frequently used measure for evaluatmg the need for energy ass1stance and '
‘Weathenzatlon services as well as for targetmg those services within the low-income population.
~Where high-expenditure households are most likely to reduce their energy consumption through
weathenzatlon hlgh -burden households are percelved to be most in need of those serv1ces To the ‘
extent that these populatlons overlap they provxde a major target for weathenzatlon services from
both efficiency and equity perspectives..

This chapter first describes the high-burden population and then examines the characteristics

of these households that fall into both high-burden and high-expenditure categories.

4.1 HIGH-BURDEN HOUSEHOLDS: HOUSING CHARACTERISTICS
High-burden households compnsed 7.2 mllllon of the 27.9 million households federally
' ellglble for weatherlzatlon 1n 1990, 26% of the total. A breakdown by housmg types and tenure is
shown in Figure 4.1.
An estimated 56.2% of high-burden households lived in single-family houses and an
additional 8.5% lived in mobile homes, proportions that are comparable to those for low-income
population as a whole. Approxxmately 19.1% lived in large multlfamlly bu1ld1ngs and 16.2% hved in

small mu1t1fam11y structures

In the South approx1mately 60% of hlgh -burden households Tlived in singie-family homes

and 9.2% lived in mobile homes with 21% living in large multifamily dwellings. In the Northeast, by
' contrast 38.2% lived in smgle-famlly dwellmgs 30. 8% lrved m small multlfamlly structures “and only
47% lived in mobile homes

In the Midwest, 68.6% of high-burden households lived in single-family homes and 'only 5%
lived in large multifamily dwellings. In the West, by contrast 23.8% of high-burden households lived
in large multifamily structures, 13.2% lived in small multifamily buildings and 9.9% were in mobile

homes.
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Figure 4.1 Housing Type and Tenure for High-Burden Households

Those national and regional patterns were consistent with those found among all low-income

-

households.

4.1.1 Tenure of High-Burden Households

Home ownership patterns were generally the same for high-burden households as they were
for all low-income households. Approximately 46.2% were owners compared to 50.3% of all low-
income households. Of the households that own their own homes, 82.7% were in single-family
homes and 10.3% were in mobile homes.

Among renter households, 35.5% of the total subgroup lived in large multifamily buildings,
24.2% were in small multifamily buildings, and 7% rented mobile homes.

On a regional basis tenure patterns were varied. About 35% of high-burden households in
the Northeast were owners but in the Midwest the proportion of owners was 57.2%. In the South 50%
were owners and the West 37.3% owned their own homes. These statistics are consistent with those

for the larger low-income population.
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4.1.2 High-Burden Households: Heating Fuel

Heating fuel patterns for high- burden households are largely the same as those for all low-
income households An estlmated 49, 4% heated w1th natural gas 17 3% used electncxty, 15. 6% used
fuel oil, 2.5% used kerosene, and 10 9% used propane

" Prevailing regional patterns of fuel use for all low -income households were present and even

stronger among high-burden households. In the Northeast 49.5% of households used fuel oil and
41% heated with natural gas. In the Midwest 60.4% of high-burden households used gas for heat
and 16.6% used propane. A surprisingly high proportion heated with fuel oil-- 14.0% compared to
just 6.0% for all low-income households in the Midwest.

In the South, 14.7% of high-burden households heated w1th propane, 25 2% employed
electricity, and 45.5% heating with gas. In the West 52.2% of high-burden households used gas for
heating, 29.1% used electricity, and 8.3% used propane.

4.2 ENERGY EXPENDITURES OF HIGH-BURDEN HOUSEHOLDS

The mean residential energy expenditure for all high-burden households was $l 175,
significantly higher than the average for all low-income households and statistically comparable to
that for high-expenditure households, which was $1,233 in 1990. Households in the high-burden
population that heat with natural gas and electricity had expenditures averaging $1,150 and $954
respectively. For households with high-burdens using fuel oil, expenditures averaged $1,422 in 1990
and for those heating with propane‘the average was $1,324. a

The pattern of high variability in expenditures even within climate zones and fuel types that
was present for high-expenditure households was also found among high-burden households. For

details of expenditure, income, and burdens for high-burden households please see Table 4.1.

4.3 INCOME OF HIGH BURDEN HOUSEHOLDS
The single characteristic that most distinguishes high- burden households from low-income
households in general is income. The average income of these households was only $5,419
compared to $10,048 for all low-income households in 1990. ) | _
There was little substantial difference in incomes for households using dlfferent home heatlng
fuels among all low-income households with one exception. The average income for high-burden
households heating with gas was $5,598 and for fuel oil heaters it was $5,865. For households
heating with propane average income was $5,712. For households heating with electricity, on the
other hand, mcome averaged only $4.240. These differences are insignificant, however, compared to
the dlfferences between any of those averages and those for all U. S. households or even low-income

households in general.




Table 4.1 Income, Energy Expenditures and Energy Burden
of High-Burden Households in 1990

49.4% $5,598 $1,150 28.8% 20.5%
17.3% 4,240 954 30.8% 22.5%
15.6% 5,865 1,422 34.0% 24.2%
10.9% 5,712 1,324 30.5% 23.2%
5.9% 4,475 1,077 31.6% 19.0%
100.0%* $5,419 $1,175 30.1% 21.7%

*  Does not sum due to missing data for kerosene.

There was some distinction between high-burden houschold when measured in terms of
housing tenure and type. Households that owned their own homes had an average income of $6,447
in 1990 and those renting their homes had an average income of $4,538. Renters in large

multifamily buildings, 1.4 million households, had an average income of only $3,630.

4.4 ENERGY BURDEN OF HIGH-BURDEN HOUSEHOLDS

The households in this category are those in each census division and climate zone whose
energy burdens substantially exceed the norm. As one might expect, the energy burden figures for
this group are startling. The dverage burden nationwide was 30.1% compared to 14.4 % for all low-
income households.

When measured in terms of primary heating fuel, high-burden households have a much lower
level of variation between fuel types than do all low-income households. The average burden for
households heating with gas was 28.8%, for electricity 30.8%, for fuel oil 34.0%, and for propane
30.5%. The differences between these averages is minor compared to the differences between any
one of them and the averages for all low-income households. '

The energy burden for renters averaged 33.1%, and that for owners 26.7%. Though average
expenditures for owners were $342 higher than for renters, the average income for the latter was
$1,909 below that of /the former. Particularly hard hit in the renter population were 941 thousand
households living in small multifamily dwellings with an average energy burden of 37.4%. Renters
in single-family and mobile homes had average burdens of 32.7%. Owners of single-family homes

had an average burden of 27.1% and owners of mobile homes had an average burden of 22.5%.
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Those compare with average burdens of 13.8% for owners of single-family homes in the entire low
income population and 12% for owners of mobile homes.

The large dlsparmes in energy burdens by region that was previously noted in the low-
income population in general and among high-expenditure households persists in the high-burden
sample High -burden households in the West had an average burden of 20.8% of income in 1990.
i ngh as this was, it was srgmﬁcantly lower than the average ‘burden in the Northeast, whrch was 36 5% '
The average burdens in the Midwest was 33.0% and that in the South was 30.5%.

4.5 DEMOGRAPHICS OF THE HIGH -BURDEN POPULATION ‘

The elderly compromise 41.3% of the high-burden population and households w1th chlldren
were 39.9% of the total. These proportions are comparable to those for the low-income population
as a whole. _

The proportion of single-parent and African-American households was higher in the high-
burden population than among low-incorrre households in general. Approximately 25.9% of high-
burden households were single-parent households in 1990 compared to 19.9% of all low-income
" households. The same proportion or 25.9% of high-burden households was African American. This

compares with 18.5% of all low-income households.

4.6 PROGRAM PARTICIPATION AMONG HIGH-BURDEN HOUSEHOLDS

The substantlally lower average income of hlgh burden households than that of all low-
income households would generally qualify them for participation in public assistance programs at a
higher rate than for the low-income population as a whole. This would appear to be born out by the
statistics on participation rates.

Approximately 22.6% of these households were AFDC remplents compared to 11.9% of all
the poor who received those benefits. An estimated 22.7% received LIHEAP benefits compared to
13.8% of all the poor. The Food Stamp participation rate was 33.3% compared to 20% for all the
poor.

Energy burdens for high-burden AFDC and Food Stamp recipients both averaged 34% of
income in 1990. The burden for LIHEAP recipients averéged 31% and that of SSI recipients
was 27%. For further details concerning the high-burden population please see Appendix A,
Tables C-1 through C-21.

4.7 HIGH-BURDEN/HIGH-EXPENDITURE HOUSEHOLDS
Households that are both high-expenditure households and high-burden households are of
particular interest to those concerned with targeting weatherization for maximum energy efficiency

and equity benefits. These households were both one standard deviation above the mean for heating




expenditures per heating degree day per square foot and for the percentage of income devoted to
home heating, a figure estimated for each household based on an Energy Information Administration
model of disaggregated residential fuel use.

An estimated 2.1 million households fitted into this category in 1990. These were 42.6% of
all high-expenditure households, and 29.3% of all high-burden households, and 7.6% of all low-
income households. At present rates of weatherization it would take four to five years to weatherize
this number of households. The relatively small size of this sample imposes certain limitations on the
statistics that can be drawn from it, particularly for smaller elements of interest such as regional

housing characteristics or program participation rates.

4.7.1 Housing Characteristics of High-Burden/High-Expenditure Households

An estimated 51.4% of the high-expenditure/high-burden households lived in single- family
homes with 19.3% living in small multifamily dwellings and 17.5% in mobile homes. The
percentage in large multifamily buildings was 11.8%. '

An estimated 323 thousand of these households were located in the Northeast, 628 thousand
in the Midwest, 604 thousand jn the South and 567 thousand in the West.

4.7.2 Tenure of the High-Burden/High-Expenditure Households

Approximately 46.9% of the high-burden/high-expenditure households owned their homes
which is a slightly lower percentage than for the low-income population as a whole. Mobile home
owners comprised 10.7% of the total and owners of single-family homes comprised 30.2%. An
estimated 21.2% of the total rented single-family homes. The statistics for housing type and tenure

are not significantly different than those for the larger low-income population.

4.7.3 Heating Fuels of the High-Burden/High-Ekpenditure Households

Natural gas was the single most widely used fuel for heating in this population, with 40.0%
using it nationwide. Electricity was used for heating by 25.3% fuel oil by 13.1%, and propane by
16.6% of the households. The proportion of households using propane was more than twice the
proportion doing so among all low-income households. These figures are consistent with those for

the larger high-burden population.

4.7.4 Energy Expenditures and Income of the High-Burden/High-Expenditure Households
The average energy expenditure of the high-burden/high-expenditure households in 1990
was $1,339, well above the average for all low-income households of $994. Average expenditures

ranged from $1,066 for households heating with electricity to $1,566 for those using fuel oil.
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Heating systems fueled by natural gas héd'averagg exbei;ditures of $1,340 and those heating with
propane faced average expenditures of $1,500.

Expenditures by owner households averaged $1,450 and those of renters averaged $1,240.
This compares to an average expenditure of $1,131 for all low-income owners and $854 for all low-
income renters.

' Households in the high-bﬁrden/high-expenditure category had an average income of $6,114
in 1990 compared to $10,048 for all low-income households. Those households that owned their
own homes had an averége income of $6,644 while renter income averaged only $5,647. The large
proportion of households renting single-family homes had an average income of $7,498 while renters
in small multifamily dwellings had an average income of $3,804. Those in large multifamily
buildings had an average income of $4,869. Please see Table 4.2 for details of income, energy

expenditures and energy burden for high-burden/high-expenditure households.

Table 4.2 Income, Energy Expenditures and Energy Burden
High-Burden/High-Expenditure Households in 1990

40.0% 27.2% 19.3%
25.3% 4914 1,066 29.6% 21.7%
13.1% 5417 1,566 43.7% 28.6%
16.6% 6,935 1,500 1 24.1% 21.6%
100.0%" $6,114 v $1 ,339 ’ ; 30;‘4% 29.9%

* Does nq_'ti_sp‘m‘ to 1 OO% due to missing data for kerosene and other minor fuels.

4.7.5 Energy Burden: High-Burden/High-Expenditure Households

The energy burden for those households averaged 30.4% of income, a figure comparable to
that for high-burden households and well above the average for high-expenditure households, which
was 19.2% in 1990. The burden for owners averaged 25.9% of income and that of renters was
34.4%. The energy burden for renters in small multifamily buildings was 39.2%.

The average energy burden ranged from 24.1% for propane users to 43.7% for home fuel oil
users though the fuel oil sample is rather small. Those heating with natural gas had an average

burden of 27.2% and for heaters with electricity the average energy burden was. 29.6%.
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4.7.6 Demographics and Program Participation of High-Expenditure/High-Burden Households

Households with the elderly comprised 40.4% of all high-expenditure/high-burden
households and households with children were 38.6% of the total. Single parent households were
24.2% of the population and African Americans 29.7%. These statistics are all consistent with those
for the high-burden population.

AFDC households comprised 22.1% of the high-burden/high-expenditure households
compared to 11.9% for all low-income households. LIHEAP recipients were 20.7% of the
population compared to 13.8% among all the poor and Food Stamp recipients were 34.1% of the
total.  This compared to 20% Food Stamp recipiency rate among the general low-income population.
SSI recipients were 12.6% of the households in the high-expenditure/high-burden population. These
participation rates are also consistent with those of the high-burden population. For detailed statistics

for the high-burden/high-expenditure households please see Appendix A, Tables D-1 through D-21.
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5. OTHER POPULATIONS OF INTEREST

The research team 1dent1f1ed three other populatlons within the large set of low-income
. households that could potentrally prov1de ‘additional msxghts into the best ways to target

weatherization assistance. One of these was the subset of households with housing characteristics that

mi‘ght”indicate ‘the need for weatherization, i.e. "low-efficiency” households. The second subset
“consists of those households that were qualified for assistance in both 1987, the next most recent
RECS survey, and in 1990 - "persistent-eligible" households. The third subset consisted of

households weatherized in 1990.

5.1 LOW-EFFICIENCY HOUSEHOLDS _
Low-efficiency households were defined as those households nationwide who reported little

or no attic insulation as well as those households located in the Northeast and Midwest who reported

having storm windows on less than 25% of their windows. The use of the additional measure of

storm-window utilization in the two colder climate regions was intended to capture the fact that storm
windows were widely perceived to be cost-effective by bullding owners there. The survey questions
concerning housing characteristics focus on storm doors, storm windows, and attic insulation and do
not permit a better definition of unweatherized housing, based on physical characteristics alone.

Of the 27.9 million households estimated to be eligible for weatherization in 1990, 4.6
million fitted the definition for this subset. Of these, 26.9% were located in the Northeast compared
to 18.9 of all low-income households and 28.2% were in the Midwest compared to 23.1% of all low-
income households. Approximately 31.6% were in the South and 12.1% were in the West compared

to 37.1% and 20.7%, respectively, among all low-income households.

5141 Low-Efficxency Households Tenure, and Fuel Use

Low-efficiency households had generally srmllar tenure characterlstlcs to the general ellglble
population. Owners comprised 53.3% of the total whereas in the general eligible population they
were 50.3% of the households.

The low-efficiency households tend to have the same heating fuel penetrations as the general
eligible population with the exception of electric heating. Only 9.5%. heated with electricity
compared to 20% among all poor households. This may be attributable to the fact that the housing
stock heating with electrlcxty tends to be newer and therefore, more energy efficient. The dlfference 18

" spread rather evenly across natural gas fuel orl kerosene and "No Heatmg Fuel Used."




5.1.2 Low-Efficiency Households: Energy Expenditures and Burden

The average expenditure for residential energy for the low efficiency group was $1,084, a
figure that was above the average for all low-income households by only $92, a difference that was
not statistically significant.

The single-family households in the low efficiency sample had average expenditures of
$1,185 comparable to $1,115 for all the poor in this type of dwelling. Residents in small multifamily
buildings had somewhat higher éveragc expenditures than the mean for all similarly situated low-
income households: $1,122 as compared to $938. Residents of mobile homes in the low-efficiency
class had average expenditures of $807 in 1990, well below the mean for low-income mobile home
residents in general, who spent an average of $978 in 1990. Expenditures by those living in large
multifamily dwellings were roughly comparable to those of the larger multifamily population at
$620.

The energy burden faced by low efficiency households in 1990 was 15.9% of income, not
statistically different than that of the all low-income population at 14.4%.

Measured in terms of energy expenditures or energy burden this "low-efficiency” subset
offers little in the way of insight as to the households within the low-income population that could
most benefit from weatherization services. The absence of insulation or storm windows alone does
not seem to set these households apart in a meaningful way from all eligible households. Put another
way, the absence of storm windows in the Northeast and Midwest and the absence of a high level of
attic insulation nationwide as reported in RECS do not appear to be good indicators of household

energy efficiency.

5.2 THE PERSISTENT-ELIGIBLE HOUSEHOLDS

Households that qualified for weatherization and LIHEAP in both 1987 and 1990 totaled
17,254,000, 61.9% of all households that qualified in 1990. They are of particular interest because
they are a natural target group for the program in as much as their inadequate incomes and problems
with energy affordability persist over time.

As one might expect, this population had a slightly higher participation rate in public
assistance programs than the general low-income population. However, the difference is a matter of a
few percentage points in the case of each program. '

The elderly comprised a somewhat higher proportion of the persistent population, at 52.8%
than of the 1990 population, in which 43.7% were households with elderly residents. The
proportions of households with children and single-parent households were roughly comparable in
the two samples but African-Americans were more heavily represented in the persistent eligible

group. They comprised 24.6% of that set of households and 18.5% of those eligible only in 1990.




Expenditures for residential energy by the pers1stently eligible population averaged $990 in
1990, essentlally the same as the "1990-only" population. There were no major distinctions between
the two groups in terms of expendxtures by housing type, with the exceptlon of residents in
multifamily buildings. The average expenditure in this group was $1,029 for the persistent eligibles
and $938 for those eligible in 1990 alone.

The average income of the persistent population was $9,410 compared to $10,048 for the
"1990-only" population but energy burdens were not significantly different. The only exception to
this trend was among households using propane for heat. Their energy burden in the persistent
population averaged 25.1% of income and in the "1990-only" population it averaged 18.1%, largely
as a consequence of higher fuel bills in the former group.

Though the ehergy-related characteristics of these households do not stand out,compared to
all those eligible in 1990, there are reasons that the persistent eligible population may deserve
prioritization in the weatherization progrem, not the least of which is the persistence of need for help
as well as eligibility. Their energy-affordability problems appear less likely to be solved by a positive

change in their financial circumstances.

5.3 THE WEATHERIZED POPULATION IN 1990

The number of households weatherized in the period from October 1989 through September
of 1990 was 851 thousand based on the RECS for 1990. This ‘count is two-thirds higher than the
estimate by Power et al. (1992) that approx1mately 500 000 units were weatherized in 1989. This
large difference is probably attributable to the small sample size for recently weatherized homes in
the 1990 RECS.

Indeed, this relatively small sample does not offer significant insights regarding the general
characteristics of all low-income households that have been weatherized and it is impossible to derive
meaningful data on income, expenditure, or energy burden for the full class of households
weatherized across the past decade from any known data source. There are nevertheless some
interesting points to be gleaned from the 1990 statistics.

Among households weatherized in 1990 the fuel-use dlstrlbutlon was roughly equivalent to
that for all low-income households with a somewhat higher concentration on households using
propane for heat. These comprised 15.3% of the weatherized sample. The major distinction between
this subset and the others studied for this report was in regard to housing type. Approximately
80.8% of the households weatherized lived in single-family homes, a significantly higher proportion
than the 58.7 living in such housing in the general eligible population. The proportion of owners, at

59%, was shghtly higher than in the general low-income population. The greater percentage of
| single-family homes and owners reflects the orientation of most weatherization programs, including
DOE's.




The average income for the weatherized sample was $8,316 which was somewhat below the
average for all low-income households but this difference was not statistically significant because of
the sample size. The energy burden averaged 17.6% but the margin of error for the sample is such
as to range from below the average for all eligibles at 14.4% to above the 19% burden of high-
expenditure households. They certainly did not have a burden comparable to that for the high-‘
burden or high-burden/high-expenditure populations.

There were no statistically significant differences between the demographics and program
participation rates of this group when compared to the general eligible population. This finding was
~ surprising in that LIHEAP participants often serve as a pool from which weatherization candidates are
drawn. The tendency of the RECS and other surveys to underreport program participation together

with the relatively small sample size may explain this result.
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6. COMPARISON OF ELIGIBLE, HIGH BURDEN AND
HIGH-EXPENDITURE POPULATIONS AND CONCLUSIONS

This chapter presents a comparison of the summary statistics for the populations that are the
primary focus of this study- the eligible households, high-expenditurebhouseholds, and high-burden
households. . Statistics are also presented for the relatively small sample of high-burden/high-
expenditure households. These statistics indicate that in many respects there is remarkable
eonsistency among the high-burden and high-expenditure subgroups relative to the overall low-
income population. The outstanding characteristics that distinguish the subgroups are the
characteristics that define them, namely energy expenditures for the high-expenditure group and
income for the high-burden group. ’

There is no discussion of regional data in this chapter. There are two reasons for this
omission. First, the size of the subgroup samples at the regional level is not sufficiently large to
permit statistically significant comparisons for several key statistics. Second, the nature of the
selection process for the high-burden and high-expenditure households was based on comparisons
made among households in the same region and climate zone. By definition the households in each

subgroup are distributed along the same regional lines as the eligible population as a whole.

6.1 HOUSING TYPE AND TENURE

As Figure 6 1 shows there is very little distinction among subpopulatlons based on housmg
type. The dlfferences between the percentages for single-family occupancy are not statistically
significant, based on pair-wise t-tests at .1 level of significance. The two differences that do emerge
involve mobile homes and large multifamily units occupied by high-expenditure households.
Mobile homes are nearly 20% of the high-expenditure subgroup though they comprise only 8.2% of
all eligible households and 8.5% of high-burden households. Mobile home residents may therefore
be a subpopulation of particular interest from an energy efficiency perspective.

The percentage of households in the high-expenditure population that lives in large
multifamily buildings is proportionally smaller than it is among either eligible or high-burden
households. The tenﬂency to smaller unit size and lower expenditures per unit in large multifamily
buildings helps explam this dlfference ,

Figure 6.2 presents the summary data regardmg housing tenure for the total eligible and

subpopulations. It is clear from the table that there are no large differences to note regarding

housing tenure on a national basis.
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Percent LOW-INCOME HOUSING TYPES
70 A BY SUBGROUPS IN 1990
%1 HOUSING TYPE
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* Figure 6.1 Low-Income Housing Types by Subgroﬁps

HOUSEHOLD INCOME
Dollars By Subgroups In 1990
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Figure 6.2 Low-Income Housing Tenure by Subgroups
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6.2 DEMOGRAPHICS AND PROGRAM PARTICIPATION |

One would expect to see some differences among the various populations, particularly in
regard to program participation. Indeed, as Table 6.1 shows, high-burden households do have higher
rate of participation in AFDC, LIHEAP, and Food Stamps than does the eligible population as a
whole. LIHEAP participation rates in particular are much greater for high-burden households than
for all low -income households, a result that is consistent with the legislative mandate of that program
_to serve households with the greatest energy burdens. The mgmﬁcantly lower incomes of hrgh-
burden households relative to the eligible population as a whole as well as high-expenditure

households may also help to explain the higher public assistance participation rates for this group.

Table 6. 1 Demographlcs and Program Partncnpatlon
' Percent in 1990

Other demographic characteristics such as the presence of senior citizens, children, or single-

parent families did not vary among the subgroups and eligible population to any significant degree.
The exceptions to this are the African American population, which appears to be disproportionately
represented in the high-burden and high-expenditure groups, and single-parent households, which

are disproportionately represented in the high-burden population.

6.3 INCOME, ENERGY EXPENDITURES, AND ENERGY BURDEN
~ The ellglble populatlon consututes approxrmately 30% of all U S househoids. In a group of
thls size there are certain to be tremendous variations around the average for household income and

these are reflected in the income statistics shown in Figure 8. The average income for high-burden

“ households was only $5,419 compared to an average of $10,048 for the entire eligible population. It
is interesting to note that the average income of high-expenditure households at $9,254 was not

significantly different on average than that of the overall population. Here too, there is substantial

6.3




variation around the mean. There are over two million households within the high-expenditﬁre
group that also qualify as high-burden households. Their average income was only $6,114.

Energy expenditures, as shown in Figure 6.3, are remarkably consistent among the
subpopulations which are all well above the average for all eligible households at $994. The
relatively small difference between the average expenditures of the high-expenditure and high-

burden groups is somewhat surprising given the lower income of the latter population.

RESIDENTIAL ENERGY EXPENDITURES
Dollars By Subgroups In 1990

$1,450 -
$1,400 -
$1,339
$1,350 -

$1,300 =

$1,233

$1.250 =
$1,200 -
$1,150
$1,100 ~
$1,050
$994

$1,000 =

$950 =

$900

HIGH-BURDEN
HIGH-EXPENDITURE HIGH BURDEN &
HIGH EXPENDITURE

ELIGIBLE

Figure 6.3 Residential‘Energy Expenditures by Subgroups

_ With expenditures that are near the levels of the least energy-efficient households and
incomes well below the low-income average, it is not surprising that the high-burdeh group has a
much higher energy burden than the eligibles as a whole or the high-expenditure group. The high-
expenditure group has an average burden of 19.2%, well above that of the low-income population as

a whole. But high-burden households have an average burden of over 30%, as shown in Figure 6.4.
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RESIDENTIAL ENERGY BURDEN IN 1990
Percent Percent Of Income By Subgroups
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Figure 6.4 Residential Energy Burden by Subgroups

Again, it is important to note that high-burden and high-expenditure households overlap to a
considerable degree. These households, who have the unenviable combination of high energy costs
and very low incomes, comprise a logical target for attention from those seeking to maximize both

the energy efficiency and distributive equity impacts of the weatherization program.

6.4 STATISTICAL SUMMARY AND CONCLUSIONS

The statistics allow the following comparisons to be drawn:

1) Average income for the eligible population is higher than that of the high-
- expenditure subpopulation and significantly higher than the average income for

the high-burden population.

2)’ Both high-expenditure and high-burden households have higher average

expenditures than do the eligibles taken as a whole.
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3) Expenditures by the high-expenditure households are not significantly higher
than for the high-burden households.

4) There is a significant difference in energy burden between the population of all

eligible households at 14.4% and the high-expenditure households at 19.2%.

5) There is an even larger gap between the high-burden households - with a mean

burden of 30.1%, and high-expenditure households.

6) Approximately 43% of the high-expenditure households, 2.125 million, are also
in the high-burden category. These households are particularly worthy of greater
attention in that they appear to offer a major energy efficiency and equity

opportunity.

The results of this analysis indicate, in broad brush strokes, the types of households that may
be the appropriate focus of the federal low-income weatherization effort. Clearly the statistics
presented here are not sufficiently specific to serve as a guide to state or local decisionmakers as to
the types of households or housing that should be targeted for weatherization in their locales. There
is, nonetheless, some value to these decisionmakers in knowing that an apparently ample stock of
housing is available to which efficiency services can be applied to maximum efficiency and equity

effect.
A logical focus for future research is a more in-depth evaluation of the demographics,

-

location, housing, and energy profile of the high-burden/high-expenditure group. This may prove
useful to state, community, and utility weatherization specialists who are trying to maximize the return

for the low-income efficiency dollar.
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APPENDIXA .

TABLE A-1
ALL LIHEAP-ELIGIBLE HOUSEHOLDS
NATIONAL -
THOUSANDS OF HOUSEHOLDS
Housing Type and Tenure
Single Family Small Multifamily Large Multifamily All Housing Types
Own Rent Both Own Rent Both Own Rent Both Own Rent All
Tenures ‘Tenures Tenures Housc
A S NN R S
5931 267 8610 466 2,206
1,538 977 2515 46 | 665
1,621 k7<} 1,944 153 331 433 30 601 631 1844 1275 3,119
106 161 266 13 ol 13 0 20 20 193 302 495
1,102 265 1,367 17 23 40 0 0 0 1,665 452 2117
1,26 250 1476 () 0 0 0 o 0 1,409 257 1,666
6 112 17 0 9 19 0 0 0 65 132 197
11,589 4,767 16,355 694 3244 3938 144 5,168 5313 14029 | 13854 27583
— 1|

Source: 1990 Residential Energy Consumption Survey
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ALL LIHEAP-ELIGIBLE HOUSEHOLDS
NATIONAL
PERCENT OF HOUSEHOLDS
—
Housing Type and Tenure
Mobile Home Single Family Small Multifamily Large Multifamily All Housing Types
Primary Rent Rent Both Own Rent Both Own Rent Both Own Rent All
Tenures ‘Tenures House
.| Holds
R R R R EEEEER TSN EE—SS——————————————————~.
e e e e e e |
79 9.6 02 95 97 A7 280 527
24 25 02 68 70 70 130 200
12 1.7 0.1 22 23 6.6 46 112
0.0 0.0 00 0.1 0.1 0.7 11 18
01 01 00 0.0 0.0 60 1.6 76
00 00 00 00 0.0 51 09 6.0 “
01 0.1 0.0 0.0 00 02 05 07
116 141 05 185 19.1 503 49.7 100.0

Source: 1990 Residential Energy Consumption Survey
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TABLE A-3

» ALL LIHEAP-ELIGIBLE HOUSEHOLDS
N R REGIONAL / NORTHEAST

THOUSANDS OF HOUSEHOLDS

Housing Type and Tenure
Single Family Small Multifamily ‘Large Multifamily
Own Rent Both Own Rent Both Own
Tenures Tenures
-1 1 1 1 1
T14 232 95 273 680 953 0
106 4 150 16 9% 106 0 188 188 140 321
805 154 959 153 252 404 30 - 601 631 987 1,016
0 17 17 13 0 13 0 0 0 88 57 145 4
16 0 16 0 (1] 0 0 0 0 51 0 51
106 0 106 0 0 0 1} 0 0 106 0 106
1,746 47 2,193 455 1,022 1477 30 1,39 1,409 2,359 2914 521

Source: 1990 Residential Energy Consumption Survey
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ALL LIHEAP-ELIGIBLE HOUSEHOLDS
REGIONAL / NORTHEAST
PERCENT OF ROUSEROLDS
Housing Type and Tenuore
Mobile Home Single Family Small Multifamily Large Multifamity All Housing Types
Primary Own Rent Both - Own Rent Both Own Rent Both Own Rent Both - | Own Rent All
Heating Tenures Tenures Tenures Tenures - House
Holds
Fuel
Natural Gas 00 03 03 135 44 179 52 129 181 00 112 112 18.7 288 475
Electricity 03 0.0 03 20 08 28 03 17 20 0.0 36 36 27 6.1 87
Fuel Oil 0.0 02 02 153 29 182 .29 48 7.7 0.6 114 120 187 193 380 ]I ,
Kerosene 14 08 22 0.0 03 03 03 00 03 00 0.0 0.0 17 11 28
Propane 0.7 0.0 0.7 03 00 03 0.0 00 0.0 0.0 0.0 0.0 10 00 10 i
Other Fucls 0.0 0.0 0.0 20 0.0 20 090 00 0.0 0.0 0.0 0.0 20 0.0 20
|
No Heating
Fuel Used
All 24 13 37 3.1 85 416 86 194 280 0.6 262 26.7 4.7 553 1000
Houscholds
Source: 1990 Residential Energy Consumption Survey
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ALL LIHEAP-ELIGIBLE HOUSEHOLDS

APPENDIX A

TABLE A-5

REGIONAL / MIDWEST

THOUSANDS OF HOUSEHOLDS

]I Housing Type and Tenure
Mobile Home Singie Family Small Multifamily Large Multifamily All Housing Types
Primary Own Rent Both Own Rent Both Rent Both Rent Both Own Rent All
Heating Tenures Tenures Tenures Tenures House
Fuel Hole
Natural Gas 139 63 202 1,70 847 2,626 170 658 829 45 632 676 2,133 2,200 4332
Electricity 61 0 61 24 0 24 0 92 92 43 92 135 328 184 512
Fuel Oil 0 ] 0 306 61 368 0 2 2% ] 0 0 306 85 i 391
Kerosene 0 0 0 0 0 0 0 0 0 0 20 20 0 20 20
Propane lr 169 53 222 374 61 435 17 23 40 0 0 0 560 137 697
Other Fuels J 80 7 - 88 358 56 13 0 0 0 0 0 0 438 63 501
No Heating
Fuel Used
All 49 123 5B 3,040 1,025 4,065 187 797 984 88 743 832 3,765 2,689 6454
Households
=]
Source: 1990 Residential Energy Consumption Survey
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Source: 1990 Residential Energy Consumption Survey

ALL LIHEAP-ELIGIBLE HOUSEHOLDS
REGIONAL / MIDWEST
PERCENT OF HOUSEHOLDS
Housing Type and Tenure
Mobile Home Single Family Small Multifamily Large Multifamily All Housing Types
Rent Both Own Rent Both Own Rent Both Own Rent Both Own Rent All
Tenures Tenures Tenures Tenures House
Holds
A B S 1 I 1 i |
r— e
: B D R I D
1.0 31 276 13.1 40.7 26 102 128 0.7 98 105 330 M1 67.1
00 09 3s 0.0 35 00 14 14 0.7 14 21 S1 29 79
00 00 47 09 5.7 0.0 04 04 00 090 00 47 13 6.1
0.0 00 00 0.0 0.0 00 " 00 00 0.0 03 03 00 03 03
08 34 58 09 6.7 03 04 0.6 0.0 0.0 0.0 8.7 21 108
0.1 14 55 09 64 0.0 00 0.0 0.0 v 0.0 00 68 1.0 78
I
19 89 471 159 630 29 124 152 14 115 129 583 417 1000 I
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TABLE A-7

ALL LIHEAP-ELIGIBLE HOUSEHOLDS
REGIONAL / SOUTH

THOUSANDS OF HOUSEHOLDS

"6'V“

Housing Type and Tenure

Mobile Home Single Family v Small Multifamily Large Multifamily All Housing Types .
Primary Own Rent Both Own Rent Both Own Rent Both Own Rent Both Own Rent
Heating Tenures Tenures Tenures Tenures
Fuel :
Natural Gas 142 62 204 2548 817 3,365 2 468 490 0 53 523 212 180
Hlectricity 17 212 908 583 1,491 0 289 289 0 1,039 1,039 1,102 1,928
Fuel Qil 41 11 52 49 82 576 0 56 56 0 0 0 535 |- 149
Kerosene 0 81 81 106 144 249 0 0 0 0 0 0 106 25
Propane 228 99 328 637 139 TS 0 0 0 0 0 0 865 238
Other Fuels 31 0 31 - 484 101 586 0 0 0 0 0 0 515 101
No Heating 0 0 0 2 o - 2 0 0 0 0 0 0 y.r3 0 2
Fuel Used :
All 637 m 907 5,199 1,866 7,065 2 812 835 0 1,562 1,562 5858 4511 | 10368
Houscholds

Source: 1990 Residential Energy Consumption Survey
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ALL LIHEAP-ELIGIBLE HOUSEHOLDS
REGIONAL / SOUTH
PERCENT OF HOUSEHOLDS
Housing Type and Tenure
Mobile Home Singje Family Small Multifamily Large Multifamily All Housing Types
Rent Both Own Rent Both Own Rent Both Own Rent Both Own = | Rent All
Tenures Tenures Tenures Tenures House
Holds
__T-_-—!_———_W-—___"W
06 20 246 79 325 02 45 47 00 50 50 262 180 42
02 20 88 56 144 0.0 28 28 00 100 100 106 186 292
01 05 48 08 56 0.0 0s 0s 00 00 00 52 14 6.6
08 08 10 14 24 0.0 0.0 00 0.0 00 00 10 22 32
1.0 32 6.1 13 75 0.0 0.0 00 00 0.0 00 83 23 10.6
00 03 4.7 1.0 56 0.0 00 00 00 00 0.0 50 10 59
0.0 00 02 00 02 00 0.0 00 0.0 00 00 02 00 02
26 88 501 18.0 68.1 02 78 81 00 151 151 565 435 10090

Source: 1990 Residential Energy Consumption Survey
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TABLE A-9
ALL LIHEAP-ELIGIBLE HOUSEHOLDS f’
REGIONAL / WEST
THOUSANDS OF HOUSEHOLDS
Housing Type and Tenure
Mobile Home Single Family Smali Multifamily Large Multifamily All Housing Types
Primary Rent Both Own Rent Both Own Rent Both Own | Rent Both Own Rent Al -
Heating Tenures Tenures Tenures Tenures House
Holds
Fuel
Natural Gas 156 139 295 891 i< 1,674 0 399 399 10 904 915 1,058 2,225 3282
Electricity 46 4 110 301 350 651 30 1M 24 16 580 59 393 1,189 1,581
Fuel Oil 0 0 0 15 25 41 0 0 0 0 0 0 15 2 41
Kerosene
Propane 114 11 125 76 65 141 0 0 0 0 0} 0 190 76 266
Other Fuels 7 0 7 278 93 3n 0 0 0 0 0 0 350 1 4] 443
No Heating 0 0 0 42 112 155 0 19 19 0 0 0 42 132 174
Fuel Used
All 388 214 602 1,603 1429 3,032 20 613 643 26 1,484 1510 | - 2048 3,740 5,788
Houscholds

Source: 1990 Residential Energy Consumption Survey
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TABLE A-10

ALL LIHEAP-ELIGIBLE HOUSEHOLDS
REGIONAL / WEST

PERCENT OF HOUSEHOLDS

Housing Type and Tenure

Mobile Home Singie Family Small Muitifamily Large Muttifamily All Housing Types

Rent Both Own Rent Both
Tenures

Source: 1990 Residential Energy Consumption Survey
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TABLE A-11

- ALL LIHEAP-ELIGIBLE HOUSEHOLDS
NATIONAL

' MEAN RESIDENTIAL ENERGY EXPENDITURES IN CURRENT DOLLARS

Housing Type and Tenure

Mobile Home Singfe Family Small Multifamily
Both Both

Rent

Rent

No Heating 0 0 0 1419 847 1,056 0 1,038 1,038 0 0 0 1,419 875 1,054
Fuel Used )

All 1,027 860 918 1,139 1,059 1,115 1,342 906 983 665 633 634 1,131 854 994
Households

Source: 1990 Residential Energy Consumption Survey
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ALL LIHEAP-ELIGIBLE HOUSEHOLDS

TABLE A-12

STANDARD DEVIATION OF MEAN EXPENDS. IN CURRENT DOLLARS

I
“ Housing Type and Tenure
" Mobilc Home Singlc Family ' Small Multifamily Large Multifamily All Housing Types
Primary Own Rent Both Own Rent Both Own Rent Both Rent Both Own Rent All
'Heating Tenures Tenures Tenures Tenures House |
et - 4
Fuel I___L_;____________l_____“ Holds ||
Naturat Gas S 1 1 337 k7.7] 45 24 439 595 VY] 4T 9 305 303 459 2 456 I
1 !
Flectricity “ 552 1 s2 399 118 118 88 464 450 130 2 y1; 431 387 440 “
Fuel Oil WI 0 583 365 585 498 S72 580 366 514 0 419 413 584 515 583
Kerosenc " 23 360 399 339 752 640 0 0 0 0 0 0 326 669 562
Propanc WI 569 593 579 476 y.2.) 47 0 5 17 0 0 0 509 a2 497
Other Puels " 5 0 342 515 Y] 502 0 0 0 0 0 0 500 417 489
No Heating jl (] 0 0 583 562 633 0 350 350 0 0 0 583 541 611 "
Fuel Used " f
I
All ll 523 452 508 487 460 481 603 1 502 217 318 316 502 47 495 "

Source: 1990 Residential Energy Consumption Survey
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TABLE A-13

ALL LIHEAP-ELIGIBLE HOUSEHOLDS
REGIONAL / NORTHEAST

" MEAN RESIDENTIAL ENERGY EXPENDITURES IN CURRENT DOLLARS

Housing Type and Tenure
Singjc Family Small Multifamily
Rent Both Rent Both
i Tenures
Natural Gas | 0 1212 1212 1,357 1,309 1,345 1,189 1,193 1,192 0 820 820 1,310 1,066 1,162
Electricity 1,058 0 1,058 1,188 853 1,090 842 1,308 1,239 0 688 688 1,132 884 959
Fuel Oil 0; . 201 2044 1,552 1,599 1,560 1,698 1,187 1,380 1,024 762 TIA 1,559 1006 | =~ 1278
Kerosene " 1,396 1,143 1,307 0 1,223 1,223 1,257 0 1,257 0 0 0 1374 1,167 1,292
Propanc 2177 0 2177 914 0 914 0 0 0 0 0 0 1,789 0 1,789 || | ‘
Other Fucls 0 0 0 1,286 0 1,286 0 0 0 0 0 0 1,286 0 1,286
No Heating
Fuel Used
All 1,564 1,282 1,468 1,428 1,361 1415 1,350 1,202 1,247 1,024 T 782 1415 1,027 1,201
Houscholds

Source: 1990 Residential Energy Consumption Survey
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ALL LIHEAP-ELIGIBLE HOUSEHOLDS

APPENDIX A

TABLE A-14

REGIONAL / NORTHEAST

STANDARD DEVIATION OF MEAN EXPENDS. IN CURRENT DOLLARS

Housing Type and Tenure
Mobile Home Singic Family Small Multifamily Large Multifamily All Housing Types
Primary Rent Both Own Rent Both Rent Both Rent Both Own Rent All
Heating Tenures Tenures Tenures Tenures gx
e
0 0 491 401 m 499 446 461 0 369 369 499 454 487
0 0 275 288 318 0 896 843 0 228 228 264 582 520
0 0 656 563 643 580 392 533 0 419 413 644 54 657
324 290 0 0 0 0 0 0 0 0 0 212 274 259
0 296 0 0 0 0 0 0 0 0 1] 632 0 632
0 0 600 0 600 0 0 0 0 0 0 600 0 600
395 458 583 498 567 hY7 492 2 0 380 37 575 503 50

Source: 1990 Residential Energy Consumption Survey




APPENDIX A
TABLE A-15
| | ALL LIHEAP-ELIGIBLE HOUSEHOLDS
| | REGIONAL / MIDWEST

' MEAN RESIDENTIAL ENERGY EXPENDITURES IN CURRENT DOLLARS

Housing Type and Tenure

Single Family Small Multifamily

Rent Both Rent Both
Tenures

Source: 1990 Residential Energy Consumption Survey



ALL LIHEAP-ELIGIBLE HOUSEHOLDS

APPENDIX A

TABLE A-16

REGIONAL / MIDWEST

STANDARD DEVIATION OF MEAN EXPENDS. IN CURRENT DOLLARS

Housing Type and Tenure
Single Family Small Multifamily Large Multifamily All Housing Types
Rent Both Rent Both Rent Both Own Rent Al
Tenures Tenures Tenures House
Holds
400 436 695 368 507 82 28 21 480 41 475
0 114 0 47 47 141 60 107 449 55 461
Fuel Oil 0 0 0 386 440 398 0 148 148 0 0 0 386 397 39
Kerosene 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Propane 642 534 624 584 187 567 0 5 17 0 0 0 59 462 5713
Other Fucls 510 0 492 596 522 593 0 0 0 0 0 0 587 500 583 "
No Heating
Fuel Used
All 5n 477 552 503 405 480 667 N 503 132 214 207 527 456 515
Houscholds '

Source: 1990 Residential Energy Consumption Survey




APPENDIX A
TABLE A-17

ALL LIHEAP-ELIGIBLE HOUSEHOLDS
REGIONAL / SOUTH

MEAN RESIDENTIAL ENERGY EXPENDITURES IN CURRENT DOLIARS

Housing Type and Tenure
Mobilc Home Singic Family Small Multifamily Large Multifamily All Housing Types .
= Both Own Rent Both Own Reat | Both Own Rent Both Own Rent Al
Tenures ‘Tenures ¢ | Tenures
# e e — -———1_——————
802 1,121 928 1,074 737 754 4 0 747 g
: 847 1,165 969 1,088 0 726 726 0 609 609 1,116 73 873 " .
1,526 997 1,170 1,021 0 955 955 0 0 0 1,051 1,067 1,054 " w '
764 1,066 1,399 1,258 0 0 0 0 0 0 1,066 1,170 1,137
1,056 1,074 969 1,055 0 0 10 0 0 0 1,107 867 1,055
589 m T4 74 0 0 0 0 0 0 761 T4 763
No Heating 0 0 0 969 0 9 0 0 0 0 0 0 9o 0 m
Fuel Used
Al 1,037 697 9235 1,077 983 1,052 737 758 57 0 655 655 1,0M 812 958
Houscholds

— Source: 1990 Residential Energy Consumption Survey
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ALL LIHEAP-ELIGIBLE HOUSEHOLDS
REGIONAL / SOUTH

APPENDIX A

TABLE A-18

STANDARD DEVIATION OF MEAN EXPENDS. IN CURRENT DOLLARS

Housing Type and Tenure
Mobile Home Single Family Small Multifamity Large Multifamily All Housing Types
Rent Both Own Rent Both Rent Both Rent Both Own Rent All
Tenures Tenures Tenures Tenures House
219 239 417 368 414
0 540 382 347 381 0 287 387 0 310 310 428 356 426
0 342 335 331 340 0 214 214 0 0 0 372 302 358
1
307 307 339 M3 662 0 0 0 0 0 0 339 77 631
314 458 353 247 339 0 0 0 0 0 0 381 302 n
Other Fucls 47 0 47 387 296 288 0 0 0 0 0 0 21 296 4
No Heating 0 0 0 0 0 0 0 0 0 0 0 0 0 (1] 0
Fuel Used
Al 477 294 458 398 41 406 184 297 295 0 300 300 am 384 418
Houscholds

Source: ' 1990 Residential Energy Consumption Survey
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APPENDIX A
TABLE A-19

ALL LIHEAP-ELIGIBLE HOUSEHOLDS
REGIONAL / WEST

- MEAN RESIDENTIAL ENERGY EXPENDITURES IN CURRENT DOLLARS

Housing Type and Tenure

Single Family Small Multifamily

Rent Both Rent Both
Tenures

No Heating 0 0 1,652 847 1,067 0 1,038 1,038 0 (1] 1,652 1,064
Fuel Used .

All ni1 01 886 939 911 837 630 640 518 517 84 756
Houscholds

Source: 1990 Residential Energy Consumption Survey »
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APPENDIX A
TABLE A-20

ALL LIHEAP-ELIGIBLE HOUSEHOLDS
REGIONAL / WEST

STANDARD DEVIATION OF MEAN EXPENDS. IN CURRENT DOLLARS

Housing Type and Tenure
Mobile Home Single Family Small Multifamily Large Multifamily All Housing Types
Both Own Rent Both Own Rent Both Own Rent Both Owm Rent All
Tenures Tenures Tenures Tenures House
Holds
W l
336 U7 m 388 0 29 29 0 262 2%1 153 388 381 ,
é
312 364 512 450 108 266 260 0 21 28 372 370 381 f
0 0 0 369 0 0 0 0 0 0 0 0 369
s 116 184 154 0 0 () () 0 () 198 151 263
43 576 mn 541 0 0 ()} 0 0 0 s15 3n 4%
0 603 562 677 0 350 350 0 ()} 0 603 sa1 649 H
e V73 456 439 108 269 267 83 253 251 403 402 408

Source: 1990 Residential Energy Consumption Survey
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ALL LIHEAP-ELIGIBLE HOUSEHOLDS
NATIONAL

APPENDIX A

TABLE A-21

MEAN ANNUAL CASH INCOME

Housing Type and Tenure
Mobile Home Single Family Small Multifamily Large Muitifamily All Housing Types
Rent Both Rent Both Rent Both Rent Both Own Rent
Tenures Tenures Tepures Tenures

1

Source: 1990 Residential Energy Consumption Survey
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APPENDIX A

- TABLE A-22

ALL LIHEAP-ELIGIBLE HOUSEHOLDS

NATIONAL

MEAN ENERGY BURDEN - EXPENDITURES AS % OF INCOME

Primary
Heating

Housing Type and Tenure
Mobile Home Single Family Small Multifamily Large Multifamity All Housing Types
Rent Both Own Rent .Both Own Rent Both Rent ‘Both Own Rent
Tenures ‘Tenures ‘Tenures ‘Tenures

Source: 1990 Residential Energy Consumption Survey
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APPENDIX A
TABLE A-23

ALL LIHEAP-ELIGIBLE HOUSEHOLDS BY PROGRAM PARTICIPATION
NATIONAL

THOUSANDS OF HOUSEHOLDS

Housing Type and Tenure
Mobile Home Singjc Family ‘ Small Mulitifamily Large Multifamily All Housing Types
Own Rent Both Own Rent Both Own Rent Both Own Rent Both Own Rent | ‘All
Tenures Tenures Tenures ‘Teaures Housc
‘Holds |
T R B N R N B R M R, R R el
2217 11,589 4,767 16,355 694 3,244 3938 144 5,168 5313 14,029 13854 2751883
324 486 902 1,388 0 819 819 0 ™m ™ 631 2,679 3310
226 899 331 1,230 11 289 300 0 580 580 1,043 1,293 2,336
LY, 1,433 939 2372 .3 457 496 0 477 477 1,801 2023 3824
541 1227 151 2,798 n 944 955 | . 18| 1,274 1,293 1534 4,051 5,586
"4 500 130 630 84 83 166 16 134 150 1 356 1,087
2 0 338 338 0 %7} 434 0 590 590 0 1,453 1,453

Source: 1990 Residential Energy Conéumption Sutvey
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APPENDIX A

TABLE A-24

ALL LIHEAP-ELIGIBLE HOUSEHOLDS BY PROGRAM PARTICIPATION
NATIONAL

PERCENT OF HOUSEHOLDS

Housing Type and Tenure

Singlc Family Small Multifamily

Rent Both Rent Both

Source: 1990 Residential Energy Consumption Survey



APPENDIX A

TABLE A-25

ALL LlﬂEAP-ELlGIBLE HOUSEHOLDS BY PROGRAM PA‘RTICIPATION

NATIONAL

MEAN RESIDENTIAL ENERGY EXPENDITURES IN CURRENT DOLLARS

LY

Housing Type and Tenure
Mobile Home Singje Pamily Small Multifamily Large Multifamily All Housing Typcs
Rent Both Own Rent Both Own Rent Both

Source: 1990 Residential Energy Consumption Survey
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APPENDIX A

TABLE A-26

a

ALL LIHEAP-ELIGIBLE HOUSEHOLDS BY PROGRAM PARTICIPATION
NATIONAL

MEAN ENERGY BURDEN - EXPENDITURES AS % OF INCOME

Housing Type and Tenure
Single Pamily Small Moultifamily Large Multifamily

Rent Both Rent Both Rent Both
Tenures Tenures |

Source: 1990 Residential Energy Consumption Survey



APPENDIX A
- TABLE A-27

ALL LIHEAP-ELIGIBLE HOUSEHOLDS BY DEMOGRAPHIC CHARACTERISTICS
: NATIONAL

THOUSANDS OF HOUSEHOLDS

Housing Type and Tenure
Mobile Home Singje Family Small Muitifamily Large Multifamily All Housing Types
Own Rent Both Own Rent Both Own Rent Both Own Rent Both | Own Reat | Al
Tenures Tenures Tenures Tenures | House
1 | Hoks
I S LT I S S SN E—— S — E—— Y S SE— S
WW
674 2277 11,589 4,767 16,355 M 3244 3938 144 5,168 5313 14,029 13854 27883 |
52 580 1536 1,013 8,549 444 746 1,189 68 1,798 1,866 8576 3,608 12,184
449 1,260 3,708 3,29 6,938 114 1,806 1,920 36 1,805 1841 4,670 7,289 11,959
173 429 1,480 1,301 2,781 30 1,115 1,145 36 1,148 1,184 1,802 3,737 5539
: |
119 247 1,407 1,044 2451 1 922 o 1101 30 1,319 1,348 1,744 3,404 5,148
114 141 847 727 1574 62 K1) 41 /] 659 659 235 1,879 2814
526 1,90 9953 3413 13,367 514 2,144 2,658 115 3,631 3,746 12,026 9,714 21,741
Source: 1990 Residential Energy Consumption Survey
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APPENDIX A

‘TABLE A-28
ALL LIHEAP-ELIGIB[E HOUSEHOLDS BY DEMOGRAPHIC CHARACTERISTICS
NATIONAL
PERCENT OF HOUSEHOLDS
Housing Type and Tenure
Mobile Home Single Family Small Multifamity Larpe Multifamily All Housing Types
Own Rent Both Own Rent Both Own Rent Both Own Rent Both Own Rent | All
Tenures A Tenures Tenures Tenures Housc

Source: 1990 Residential Energy Consumption Survey



APPENDIX A
TABLE A-29

AhL LIHEAP-ELIGIBLE HOUSEHOLDS BY DEMOGRAPHIC CHARACTERISTICS
NATIONAL

MEAN RESIDENTIAL ENERGY EXPENDITURES IN CURRENT DOLLARS

Housing Type and Tenure

Mobile Home Singic Family Small Multifamily Large Multifamily

£V

Rent Both Own Rent Both Own Rent Both

‘Tenures

Source: 1990 Residential Encrgy Consumption Survey
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ALL LIHEAP-ELIGIBLE HOUSEHOLDS BY DEMOGRAPHIC CHARACTERISTICS

' MEAN ENERGY BURDEN - EXPENDITURES AS % OF INCOME

APPENDIX A

"TABLE A-30

NATIONAL

All LIHEAP-
Hligible
Households

-

Housing Type and Tenure

—T—_rl

Single Family

Small Multifamily

Rent

Rent

Both
Tenures

17

Households
with Elderty
Members

11

p L]

Households
with Children

10

14

1

19

11

16

1

Single-Parent
Houscholds

18

14

16

19

19

2

18

American
Househokds

17

16

16

16

19

Houscholds

1

11

18

18

14

Whitc
Houscholds

it

14

13

14

14

13

1|

Source: 1990 Residential Energy Consumption Survey
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'APPENDIX A
TABLE B-1

ALL LIHEAP-ELIGIBLE, HIGH-EXPENDITURE HOUSEHOLDS
NATIONAL

THOUSANDS OF HOUSEHOLDS

Housing Type and Tenure

Singic Family Small Multifamily

Rent Both Rent Both
Tenures

Source: 1990 Residential Energy Consumption Survey




APPENDIX A

TABLE B-2

ALL LIHEAP-ELIGIBLE, HIGH-EXPENDITURE HOUSEHOLDS

ve'v

NATIONAL
PERCENT OF HOUSEHOLDS
" Housing Type and Tenure
Mobile Home Single Family Small Multifamily Large Multifamily All Housing T}pes
Primary Rent Both Own Rent Both Own Rent Both Own Rent Both Own
Heating Tenures

Houscholds

102

100.0

Source: 1990 Residential Energy Consumption Survey



 APPENDIX A
TABLE B-3

ALL LIHEAP-ELIGIBLE, HIGH-EXPENDITURE HOUSEHOLDS
REGIONAL / NORTHEAST

THOUSANDS OF HOUSEHOLDS

Housing Type and Tenure
Mobile Home Single F;mily Small Multifamily
Rent

Both Rent Both Own

Tenures

SE'V

AR B G T E

e 8

Source: 1990 Residential Energy Consumption Survey
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APPENDIX A
TABLE B4

ALL LIHEAP-ELIGIBLE, HIGH-EXPENDITURE HOUSEHOLDS
REGIONAL / NORTHEAST

PERCENT OF HOUSEHOLDS

Housing Type and Teaure
Mobile Home Singie Family Small Multifamily Large Multifamily All Housing Types
Own Reat Both 1 Own Rent Both Own Rent Both Own Reat Both Own Rent All
Tenures Tenures Tenures Tenures House

Source: 1990 Residential Energy Consumption Survey

5 R S e,



APPENDIX A
TABLE B-5

ALL LIHEAP-ELIGIBLE, HIGH-EXPENDITURE HOUSEHOLDS
REGIONAL / MIDWEST

THOUSANDS OF HOUSEHOLDS

Housing Type and Tenure

Single Family Small Multifamily

Le'v

Rent Both
Tenures

Rent

Source: 1990 Residential Energy Consumption Survcy
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ALL LIHEAP-ELIGIBLE, HIGH-EXPENDITURE HOUSEHOLDS

APPENDIX A

TABLE B-6

REGIONAL / MIDWEST

- PERCENT OF HOUSEHOLDS

Housing Type and Tenure

F

Mobilec Home

Single Family

Small Multifamily

Large Multifamity -

Al Housing Types

Rent

‘Tenures

Rent

Both
‘Tenures

Rent

Both
Tenures

Rent

Tenures

Rent

|

0.0

69 36 105 99 16 - 114 0.0 11 11 0.0 0.0 168 63 230
Other Fucls 21 0.0 21 0.0 0.0 0.0 0.0 00 0.0 00 0.0 00 21 0.0 21
No Heating
Fuel Used
All 139 73 217 288 169 457 36 200 237 00 89 89 463 537 100.0
Houscholds

Source: 1990 Residential Energy Consumption Survey



APPENDIX A
TABLE B-7

ALL LIHEAP-ELIGIBLE, HIGH-EXPENDITURE HOUSEHOLDS
REGIONAL / SOUTH

THOUSANDS OF HOUSEHOLDS

Housing Type and Tenure

Singlc Family Small Multifamily

6E'vV

Rent Both Rent Both
Tenures

Source: 1990 Residential Energy Consumption Survey
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ALL LIHEAP-ELIGIBLE, HIGH-EXPENDITURE HOUSEHOLDS

APPENDIX A
TABLE B-8

REGIONAL / SOUTH

PERCENT OF HOUSEHOLDS

Primary
Heating

rl

Housing Type and Tenure

Single Family Small Multifamily

Rent Rent Both

Tenures

Other Fucls

No Heating
Fuel Used

Houscholds

162

236 716 14 83 9.7

0.0

616

84

100.0

|

it

Source: 1990 Residential Energy Consumption Survey
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APPENDIX A
TABLE B-9

ALL LIHEAP-ELIGIBLE, HIGH-EXPENDITURE HOUSEHOLDS
REGIONAL / WEST |

THOUSANDS OF ROUSEHOLDS

Housing Type and Tenure

Mobilec Home. Singjc-Family Small Mulﬁﬁmily Large Multifamily All Housing Types

Rent Both Own Rent Both Own Rent Both Own Rent Both Own Rent Al
Tenures

Source: 1990 Residential Energy Consumption Survey
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APPENDIX A
TABLE B-11

ALL LIHEAP-ELIGIBLE, HIGH-EXPENDITURE HOUSEHOLDS

NATIONAL

MEAN RESIDENTIAL ENERGY EXPENDITURES IN CURRENT DOLLARS

1A A4

Source: 1990 Residential Energy Consumption Survey

Housing Type and Tenure
Mobile Home Single Family Small Multifamily Large Multifamily All Housing Types
Own Rent Both Own Rent Both Own Rent Both Rent Both Own Rent Al
Tenures Tenures Tenures Tenurcs House
Holds
3 9718 . 862 1,195 1,266 1,228 1,844 1,142 1,295 0 722 Y774 1,239 1,104 1,155
1,172 555 931 1277 1,057 1,161 989 1,138 1,129 0 868 868 1,239 989
1,704 2,04 1,765 1,897 1,716 1855 1,997 1,196 1,247 0 1,192 1,192 1,80 1323 1,567
1,480 1,157 1,332 1,257 1,665 1,506 0 0 0 0 0 0 1,358 - 1,506 1,440
1,335 1,449 1,359 1,357 1,056 1,314 0 1,670 1,670 0 0 0 1,346 1,329 1,343
1,237 () 1237 0 () 0 0 0 0 0 0 0 1237 0 1237 ||
1,250 1,090 1,196 1,341 1,266 1,311 1,97 1,162 1,263 0 856 856 1,346 1,136 1,233
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APPENDIX A
TABLE B-12

ALL LIHEAP-ELIGIBLE, HIGH-EXPENDITURE HOUSEHOLDS
NATIONAL

MEAN ANNUAL CASH INCOME

Housing Type and Tenure

Single Family Small Multifamily

Rent Both Rent Both
Tenures

Source: 1990 Residential Energy Consumption Survey
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APPENDIX A

TABLE B-14

ALL LIHEAP-ELIGIBLE, HIGH-EXPENDITURE HOUSEHOLDS BY PROGRAM PARTICIPATION

NATIONAL

THOUSANDS OF HOUSEHOLDS

W'V

Housing Type and Tenure
Mobile Home Single Family Small Multifamily Large Multifamity All Housing Types
Own Rent Own Rent Both Own Rent Both Rent Both Own Rent All
Tenures Tenures Housc
Holds J
R R I H R B R R TSN EEE——————...,
All LIHEAP- 956 0 507 507 2299 | 2681 4980
High Expend.
Houscholds
AFDC 187 0 59 59 161 558 79
Recipicnts 2
SSI Recipients 46 69 115 236 51 287 1 48 59 0 98 98 293 266 559
Heating 123 104 28 133 245 3m 29 131 161 0 19 19 286 500 785
Assistance
Recipients
Food Stamps 164 141 305 266 330 596 1 25 236 0 193 193 441 890 1,331 §|
Recipients |
Unemployment 36 0 36 53 49 102 29 44 VA 0 2 2 118 115 233
Compensation
Recipients )
Subsidized 0 47 47 0 4 4 0 m m 0 36 36 (1] 257 257
Housing .
Recipients

Source: 1990 Residential Energy Consumption Survey
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APPENDIX A

TABLE B-15

SR ALL LIHEAP-ELIGIBLE, HIGH.EXPENDITURE HOUSEHOLDS BY PROGRAM PARTICIPAT[ON
TR | NATIONAL °

PERCENT OF HOUSEHOLDS

Housing Type and Tenure
Single Family Small Multifamily

Rent Both Reat Both
‘Tenures

Source: 1990 Residential Energy Consumption Survey
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APPENDIX A

TABLE B-16

ALL LIHEAP-ELIGIBLE, HIGH-EXPENDITURE HOUSEHOLDS BY PROGRAM PARTICIPATION

NATIONAL

MEAN RESIDENTIAL ENERGY EXPENDITURES IN CURRENT DOLLARS

Housing Type and Tenure
Mobile Home Single Family Small Multifamily Large Multifamily All Housing Types
Own Reat Both Own Rent Both Own Rent Both Rent Both Own Rent
Tenures Tenures Tenures Tenures

House

1316 1,303 1310 1,304 1,295 1,299 553 1,200 1,169 0 865 865 1,289 117 1,216
1424 (i} 1424 1303 1429 1,363 2437 1,154 1,666 0 1,149 1,149 1,621 1270 1,448
0 1,168 1,168 0 723 o2 0 1,110 1,110 0 935 935 (] 1,050 1,050

Source: 1990 Residential Energy Consumption Survey




APPENDIX A
TABLE B-17

. ALL LIHEAP-ELIGIBLE, HIGH-EXPENDITURE HOUSEHOLDS BY PROGRAM PARTICIPATION
NATIONAL

MEAN ENERGY BURDEN - EXPENDITURES AS % OF INCOME

67’V

Housing Type and Tenure
Mobiie Home } Single Family Small Multifamily Large Multifamily All Housing Types
Own Rent Both Own Rent - Both Own Rent Both Own Rent Both Own Rent
Tenures

16
3
18 16 17 18 17 18 37 18
27 23 25 29 2 A 26 21 22 0 60 60 z 23 25
2 21 2 20 23 2 37 35 36 0 30 30 21 27 25
11 0 1 8 8 8 26 10 16 0 49 49 13 17 15

0 21 21 0 19 19 0 18 18 0 8 8 0 17 17

— ——— 441

Source: 1990 Residential Energy Consumption Survey
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APPENDIX A

TABLE B-18
ALL LIHEAP-ELIGIBLE, HIGH-EXPENDITURE HOUSEHOLDS BY DEMOGRAPHIC CHARACTERISTICS
NATIONAL
THOUSANDS OF HOUSEHOLDS
]I Housing Type and Tenure I
Mobile Home Single Family Small Multifamily Large Multifamily All Housing Types
Rent Both Rent Both Rent Both Rent Both Own Rent All
Teaures Tenures Tenures Tenures House

Source:

1990 Residential Energy Consumption Survey
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APPENDIX A

TABLE B-20

ALL LIHEAP-ELIGIBLE, HIGH-EXPENDITURE HOUSEHOLDS BY DEMOGRAPHIC CHARACTERISTICS

NATIONAL

MEAN RESIDENTIAL ENERGY EXPENDITURES IN CURRENT DOLLARS

Housing Type and Tenure

Mobilc Home

Singic Family

Small Multifamily

Large Multifamily

All Housing Types

Own Rent

Rent

Both
Tenures

Rent

Both
Tenures

Rent Both

Own Rent

Source: 1990 Residential Energy Consumption Survey
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APPENDIX A

TABLE B-21

ALL LlHEAP-ELIGIBLE, HIGH-EXPENDITURE HOUSEHOLDS BY DEMOGRAPHIC CHARACTERISTICS
NATIONAL

MEAN ENERGY BURDEN - EXPENDITURES AS % OF INCOME

Housing Type and Tenure

Single Family Small Multifamily

Rent Both
Tenures

Rent

Both

Source: 1990 Residential Energy Consumption Sutrvey
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ALL LIHEAP-ELIGIBLE, HIGH-BURDEN HOUSEHOLDS

APPENDIX A

TABLE C-1

NATIONAL

THOUSANDS OF HOUSEHOLDS

Housing Type and Tenure

Singlc Family

Small Multifamily

Rent

Both

Rent

Both
Tenurces

Source:

1990 Residential Energy Consumption Survey
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APPENDIX A

TABLE C-2

ALL LIHEAP-ELIGIBLE, HIGH-BURDEN HOUSEHOLDS

NATIONAL

PERCENT OF HOUSEHOLDS

Housing Type and Tenure

Single Family Small Multifamily

Rent Rent Both

Source: 1990 Residential Energy Consumption Survey
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APPENDIX A

TABLE C-3

ALL LIHEAP-ELIGIBLE, HIGH-BURDEN HOUSEHOLDS

REGIONAL / NORTHEAST

THOUSANDS OF HOUSEHOLDS

Heating
Fuel

Natural Gas

Housing Type and Tenure

Singlc Family

Small Multifamily

Rent

Rent

Both
Tenures

Electricity

Fuel Oil

Kerosene

18

18

Other Fuels -

17

17

17

No Heating
Fuel Used

43

175

5

105

434

493

918

1411

Source:

1990 Residential Energy Consumption Survey
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APPENDIX A

TABLE C4

ALL LIHEAP-ELIGIBLE, HIGH-BURDEN HOUSEHOLDS
REGIONAL / NORTHEAST

PERCENT OF HOUSEHOLDS

4" i Housing Type and Tenure

Single Family Small Multifamily

Rent Both Rent Both

Source: 1990 Residential Energy Consumption Survey




APPENDIX A

TABLE C-5

ALL LIHEAP-ELIGIBLE, HIGH-BURDEN HOUSEHOLDS
REGIONAL / MIDWEST

THOUSANDS OF HOUSEHOLDS

Housing Type and Tenure
Mobile Home Singje Family Small Multifamily Large Multifamily All Housing Types
Rent Both Own Rent Both Own Rent Both Rent Both Own Rent
Tenures Tenures ‘Tenures Tenures

House

Propane 53 35 88 139 38 176 0 0 0 0 0 191 n 264
Other Fucls 31 7 38 20 16 36 0 0 0 0 0 51 23 4
No Hecating

Fuel Used

All 100 54 154 738 355 1,094 (] 193 268 0 80 914 682 1595
Houscholds

Source:

1990 Residential Energy Consumption Survey
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APPENDIX A

TABLE C-6

ALL LIHEAP-ELIGIBLE, HIGH-BURDEN HOUSEHOLDS

REGIONAL / MIDWEST

PERCENT OF HOUSEHOLDS

Housing Type and Tenure

Single Family Small Multifamily

Rent Both Rent

Both
Tenures

Source: 1990 Residential Energy Consumption Survey

N



APPENDIX A

09'V

TABLE C-7
ALL LIHEAP-ELIGIBLE, HIGH-BURDEN HOUSEHOLDS
REGIONAL / SOUTH
THOUSANDS OF HOUSEHOLDS
Housing Type and Tenure
Mobile Home Single Family Small Multifanﬁly Large Multifamily All Housing Types
Primary Rent Both Own Rent Both Rent Both Rent . Both Own Rent All

Healing Tenures Tenures Tenures Tenures House

Holds
40 547 145 692 2 205 227 0 271 v 2n 592 638 1,230
0 213 130 343 0 42 42 0 296 296 o3 468 681
0 188 19 207 0 0 0 0 0 0 188 19 207
56 27 ‘35 62 1] 0 0 0 0 0 27 9 118
152 194 52 246 0 0 0 0 0 0 299 9 398
0 45 23 68 0 0‘ 0 0 0 0 45 23 68
27 1,214 404 1,618 2 27 269 0 566 566 1,364 1,336 2701

Source: 1990 Residential Energy Consumption Survey
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TABLE C-8

ALL LIHEAP-ELIGIBLE, HIGH-BURDEN HOUSEHOLDS

e wre v wr e w4 W

REGIONAL / SOUTH

PERCENT OF HOUSEHOLDS

9V

Housing Type and Tenure

T"T

I Mobile Home Single Family Small Multifamily Large Mulitifamily All Housing Types
Own Rent Both Own Rent Both Own Rent Both Own Rent Both G Rent Al
Tenures Tenures Tenures Tenures House

I___________________________________J___._____ N _ — —————-L———'
Natural 08 06 15 202 54 256 08 .16 84 00 100 100 219 236 455
Electricity “ 00 00 00 79 48 127 00 i6 16 00 i09 i09 79 i73 52 JI ;
FPucl Oil lr 00 00 0.0 70 0.7 71 00 00 00 00 00 00 70 07 77 "
Keroscne “ 00 21 21 10 13 23 0.0 00 00 00 090 00 i0 34 44 "
Propanc ilL 19 17 56 72 19 91 00 00 00 00 00 00 111 37 14.7 “
Other Fuels Il 0.0 090 00 17 08 25 0.0 00 00 00 00 00 17 08 25 “

I 47 44 92 450 150 599 08 91 100 o6 | 210 210 505 495 1000

Source: 1990 Residential Energy Consumption Survey
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TABLE C-9

THOUSANDS OF HOUSEHOLDS

ALL LIHEAP-ELIGIBLE, HIGH-BURDEN HOUSEHOLDS
REGIONAL / WEST

1

Housing Type and Tenure

Mobile Home

Single Family

Small Multifamily

Large Multifamily

All Housing Types

Rent

Rent

Rent

Both
Tenures

Rent

Tenures

Source: 1990 Residential Energy Consumption Survey
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TABLE C-10

ALL LIHEAP-ELIGIBLE, HIGH-BURDEN HOUSEHOLDS
REGIONAL / WEST

PERCENT OF HOUSEHOLDS

Heating

Housing Type and Tenure

Singlc Family Small Multifamity

Rent

Tenures

Own Rent Both Own Rent Both Own Rent

Rent

59

v 25 32 0 13 13 0

7

38

45

6.1

38

929

292 239 531 2 12 132 0

38

238

313

627

1000

Source: 1990 Residential Energy Consumption Survey
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TABLE C-11

ALL LIHEAP-ELIGIBLE, HIGH-BURDEN HOUSEHOLDS
NATIONAL

MEAN RESIDENTIAL ENERGY EXPENDITURES IN CURRENT DOLLARS

Housing Type and Tenure
Mobile Home Single Family Small Multifamily Large Multifamily All Housing Types

Primary Own Rent Both Own Rent Both Own Rent Both Rent Both Own Rent All
Heating ‘Tenures Tenures Tenures Tenures Housc

0

0

0 1,051 1,051 1,538 1,241 1422
Kerosene 1,333 892 997 880 2410 1,744 0 0 0 0 364 364 1,088 1,225 1,18;"
Propane 1,435 1,390 1,420 1,399 848 1,271 0 0 0 1] 0 0 1411 1,087 134
Other Fucels 1,237 938 1,181 940 1,033 963 0 0 0 0 0 0 988 1,02 97
No Heating 0 0 1] 1,240 1,526 1,464 0 1,038 1,038 0 0 0 1,240 1,363 134
Fuel Used
All 1,203 1,124 1,168 1,34 1,268 1,320 1,772 1,008 1,159 0 765 765 1,359 1,017 1,175
Houscholds

Source: 1990 Residential Energy Consumption Survey
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TABLE C-12

ALL LIHEAP-ELIGIBLE, HIGH-BURDEN HOUSEHOLDS
NATIONAL

STANDARD DEVIATION OF MEAN EXPENDS. IN CURRENT DOLLARS

Housing Type and Tenure
Singic Family Small Multifamily
Rent Both

Both

Rent

No Heating 0 0 0 0 380 357

Fuel Used

All 505 483 497 574 555 569 681 K7, 548 0 354 354 588 492 565
Houscholds

Source: 1990 Residential Energy Consumption Survey
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APPENDIX A

TABLE C-13

ALL LIHEAP-ELIGIBLE, HIGH-BURDEN HOUSEHOLDS
NATIONAL

MEAN ANNUAL CASH INCOME

Housing Type and Tenure

Single Family

Rent Both

Source: 1990 Residential Energy Consumption Survey
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TABLE C-14

ALL LIHEAP-ELIGIBLE, HIGH-BURDEN HOUSEHOLDS
| ' NATIONAL '

MEAN ENERGY BURDEN - EXPENDITURES AS % OF INCOME

Housing Type and Tenure
Single Family
Rent

Small Multifamily

Both Rent Both

Tenures

L9V

5

Source: 1990 Residential Energy Consumption Survey
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ALL LlHEAP—ELlGlBLE HIGH-BURDEN HOUSEHOLDS BY PROGRAM PARTICIPATION

APPENDIX A

- TABLE C-16

NATIONAL

PERCENT OF HOUSEHOLDS

——

Housing Type and Tenure

Single Family Small Multifamify

Large Multifamily

Own Rent

Rent Both Own
Tenures

Rent

Both
Tenures

Rent Both

Source: 1990 Residential Energy Consumption Survey




ADDLAINIV A
AL L LUNDLNA A

ALL LIHEAP-ELIGIBLE, HIGH-BURDEN HOUSEHOLDS BY PROGRAM PARTICIPATION
NATIONAL

MEAN RESIDENTIAL ENERGY EXPENDITURES IN CURRENT DOLLARS

oL'v

" Housing Type and Tenure

“ Mobile Home Single Family Small Multifamity Large Muitifamily All Housing

I Types

il i

“ Own Rent Beth Own Rent Both Own Rent Both Rent Both Own Rent | All

Tenures Tenures - Tenures Tenures House-
| Holds
1 e s T — —_— - ———e

AHLIHEAP, l 1,203 1,124 1,168 1,344 1,268 1,320 1,772 1,008 1,159 765 765 1,359 1,017 L175
High-Burden
Houscholds
AFDCRecipients 1212 1,12 1,160 1,374 1,361 1,364 0 1,048 1,048 827 827 1324 1,101 1,137
SSI Recipients “ 1,104 1,695 1329 1,285 1,018 1,206 553 1,132 1,077 854 854 1,24 | 1045 1,123
Heating ]r 1,277 1,013 1,157 1,153 1,249 1,198 2437 1,110 1271 801. 801 1,234 1,092 1,148
el
Recipients i
Food Stamp " 1,146 1,173 1,163 1,216 1,187 1,199 553 971 961 875 875 1,191 1,050 1,082
Recipients "

i
Unemplovmeatt “ 0 0 0 1251 0 1251 2437 0 2437 931 931 1,612 931 1448
Compensation "
Subsidized Ir 0 1,086 1,086 0 1,135 1,135 0 1,194 1,194 1,081 1,081 ol 110 112
Howng |

Il

Source: 1990 Residential Energy Consumption Survey
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TABLE C-18

ALL LIHEAP-ELIGIBLE, HIGH-BURDEN HOUSEHOLDS BY PROGRAM PARTICIPATION
NATIONAL

MEAN ENERGY BURDEN - EXPENDITURES AS % OF INCOME

Housing Type and Tenure ,
“Mobile Home Single Family Small Multifamity Large Multifamily
Own Rent Both Own Rent Both Own Rent Both Rent Both
Tenures Tenures Tenures Tenures
31 31 -
y. ] 2 31 35 34
29 29 25 2 27
3 33 2 k7] 3t
3 13 31 35 k|
2 2 2 2 K7}
37 37 KL} 36 36 0 35 N
| I N |

Source: 1990 Kcsnacnnal Energy C(_)nsumptlon SUIVC)’
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TABLE C-19
ALL LIHEAP-ELIGIBLE, HIGH-BURDEN HOUSEHOLDS BY DEMOGRAPHIC CHARACTERISTICS
NATIONAL ;
THOUSANDS OF HOUSEHOLDS
Housing Type and Tenure
Mobile Home Single Family Small Multifamily Large Multifamily All Housing Types
Own Rent Both Own Rent Both Own Rent Both Rent Both Own Rent All
Tenures Tenures Tenures Tenures House
Holds
mwl
274 618 2,765 1,300 4,065 233 941 1173 0 1,382 1,382 3,342 3897 7,239
0 122 2042 | 251 2,293 141 m 312 0 265 265 2305 687 2,992
m ‘ 386 543 780 1324 17 621 638 ] 541 541 736 2,153 2,889
3 163 319 385 ™ 21 468 488 (1] 522 s 431 1,447 1878
119 191 294 339 633 M 395 489 0 561 561 460 1414 1874
36 36 172 143 315 17 113 130 0 178 178 189 470 659
155 427 2387 875 3262 139 470 609 0 807 807 2,798 2307 5,105

Source: 1990 Residential Energy Consumption Survey
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~ TABLE C-20

ALL LIHEAP-_ELIGIBLE,' HIGH-BURDEN HOUSEHOLDS BY DEMOGRAPHIC CHARACTERISTICS

NATIONAL

PERCENT OF HOUSEHOLDS

Housing Type and Teaure

Single Family

Smail Multifamily

Large Multifamily

All Housing Types

eL'v

Rent Both

Own Rent

Both
Tenures

Rent Both

Own Reant

g%

1000 J

Source: 1990 Residential Energy Consumption Survey
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APPENDIX A
TABLE C-21

ALL LIHEAP-ELIGIBLE, HIGH-BURDEN HOUSEHOLDS BY DEMOGRAPHIC CHARACTERISTICS
NATIONAL

MEAN RESIDENTIAL ENERGY EXPENDITURES IN CURRENT DOLLARS

Housing Type and Tenure
Mobile Home Single Family Small Multifamily Large Multifamily All Housing Types
Own Rent Both Own Rent Both Own Rent Both Own Rent Both Own Rent All

Tenures Tenures Tenures Tenures House

Households 1,485 1,101 1,275 1,554 1,388 1,456 2974 1,006 1,058 0 847 847 1,57 1,114 1,230
with Children .

Singje-Parent 1,799 978 1,437 1,677 1,387 1,518 1,736 1,053 1,081 0 810 810 1,706 1,050 1,201
Houscholds

African- 1,510 1on 1,236 1,475 1,380 1424 2,038 1,066 1,253 0 822 822 1,595 1,045 1,180
American

Houscholds

Hispanic 0 642 642 1,118 1,092 1,106 2974 745 1,038 0 819 819 1,286 s 990
Houscholds )

White 1,12 1,166 1,138 1,339 1,179 1,296 1,593 m 1,113 0 733 3 1,331 980 1,172
Houscholds

Source: 1990 Residential Energy Consumption Survey
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TABLE C-22
ALL LIHEAP-ELIGIBLE, HIGH-BURDEN HOUSEHOLDS BY DEMOGRAPHIC CHARACI‘ERISTICS
NATIONAL

MEAN ENERGY BURDEN - EXPENDITURES AS % OF INCOME

Housing Type and Tenure
Mobile Home Single Family Small Multifamily Large Multifamily
Own Rent Both Own Rent Both Own Rent Both Own Rent
Tenures Tenures Tenures .
P e e

3 27 27 33 29 2 37 35 0

0 17 26 29 27 27 23 25 0
30 2 2 34 31 2 1 41 0 35 35 27 36 33
35 32 29 43 37 39 37 37 0 32 32 29 37 35
35 28 32 39 36 k- | 143 11 0 26 26 30 3 n
23 23 29 32 31 2 42 39 0 42 42 28 37 35
3 27 27 32 28 24 33 31 0 34 34 26 3 21

Source: 1990 Residential Energy Consumption Survey
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TABLE D-1
ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH-BURDEN HOUSEHOLDS
NATIONAL
THOUSANDS OF HOUSEHOLDS
Housing Type and Tenure
Mobile Home Singie Family Small Multifamily Large Multifamily All Housing Types
Rent Rent Both Own Rent Both Rent Both Own Rent

Source:

1990 Residential Energy Consumption Survey
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APPENDIX A

TABLE D-2
ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH-BURDEN HOUSEHOLDS
NATIONAL
PERCENT OF HOUSEHOLDS
Housing Type and Tenure
Mobile Home Single Family Small Multifamily Large Muitifamily All Housing Types
Rent Both Rent Both Rent Both Rent Both Own Rent All
Tenures Tenures Tenures Tenures Housc

Source:

1990 Residential Energy Consumption Survey
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TABLE D-3

ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH-BURDEN HOUSEHOLDS
REGIONAL / NORTHEAST

THOUSANDS OF HOUSEHOLDS

Housing Type and Tenure

Mobile Home

Single Family

Small Multifamily

Large Multifamily-

- All Housing Types

Rent

Both
Tenures

Rent

Both
Tenures

Source:

1990 Residential Energy Consumption Survey
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TABLE D4
ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH-BURDEN HOUSEHOLDS
REGIONAL / NORTHEAST
PERCENT OF HOUSEHOLDS
Housing Type and Tenure
Mobile Home Singic Family Small Multifamily Large Multifamily All Housing Types
Primary Own Rent Both Own Rent Both Own . Rent Both Rent Both Own Rent All
lleaﬁng Tenures Tenures Tenures Tenures House
Fuel
Natural Gas
Eloctricity
Fuel Oil 00 28 28 71 00 71 30 124 154 00 23.7 237 10.1 389 490 l
Kerosene 71 0.0 71 © 00 00 00 V 0.0 00 00 00 00 00 71 00 71 H
Propane :
Other Fucls
No Heating ;
Fuel Used .
All 71 19 150 102 45 14.7 121 191 313 00 391 391 294 06 100.0 :
Houscholds

Source: 1990 Residential Energy Consumption Survey
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TABLE D-5

ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH-BURDEN HOUSEHOLDS
REGIONAL / MIDWEST

THOUSANDS OF HOUSEHOLDS

Housing Type and Tenure

Single Family Small Mltifamily

Rent Rent Both
Tenures

Source: 1990 Residential Energy Consumption Survey
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TABLE D-6
ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH-BURDEN HOUSEHOLDS
REGIONAL / MIDWEST
PERCENT OF HOUSEHOLDS
Housing Type and Tenure
Mobilc Home Single Family Small Multifamily Large Multifamily All Housing Types
Primary Reat Both Own Reat Both Ovwm Rent Both Own Rent Both Own Rent All
Heating Tenures Tenures Tenures Tenures Housc
1.7 1.7 87 122 210 87 139 25 00 4 27 27 174 305 44_7.9 1
0.0 13 55 00 55 0.0 00 00 00 00 00 68 00 68
00 00 92 13 105 00 25 25 0.0 00 0.0 92 38 13.0
56 8.7 18.7 00 18.7 0.0 00 00 0.0 00 0.0 217 56 274
00 49 0.0 00 0.0 00 00 A 00 00 00 0.0 49 00 49
74 16.7 421 135 55.6 8.7 164 250 00 27 27 60.0 400 1000

Source: 1990 Residential Energy Consumption Sutvey
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TABLE D-7

ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH.BURDEN HOUSEHOLDS
REGIONAL / SOUTH

THOUSANDS OF HOUSEHOLDS

(434

Heating
Fuel

Natural Gas

Housing Type and Tenure

Singje Family Small Multifamily

Rent Both Rent Both
‘Tenures

Electricity

Fuel Oil

Other Fucls

No Heating
Fuel Used

Houscholds

43

117 253 129 382 2 63 & 0 20

349

- Source: 1990 Residential Energy Consumption Survey
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TABLE D-8
ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH-BURDEN HOUSEHOLDS
REGIONAL / SOUTH
PERCENT OF HOUSEHOLDS
Housing Type and Tenure
Mobile Home Singlc Family Small Multifamily Large Multifamily All Housing Types
o Primary Own Rent Both Own Rent Both Own Rent Both Own Rent Both Own Rent All 5
Heati ’ Tenures Tenures Tenures Tenures House
> ting Holds ||
o | I S S U R I
(98] §
00 33 33 198 120 ' 318
g 00 00 00 132 173 204 '
Fuel Qil 00 0.0 00 6.1 00 6.1 00 00 0.0 00 090 00 6.1 00 6.1 A
: Kerosene 00 | 31 31 00 58 58 00 00 00 00 00 00 00 89 89
Propanc 85 40 126 102 00 102 00 00 00 00 00 00 18.7 40 27
Other Fuels
No Hecating
Fuel Used
All 123 71 194 419 213 632 37 105 14.1 00 33 33 578 422 100.0
Houscholds
_] Source: 1990 Residential Energy Consumption Survey ‘ -
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TABLE D-9
ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH-BURDEN HOUSEHOLDS
REGIONAL / WEST
THOUSANDS OF HOUSEHOLDS
Housing Type and Tenure
Mobile Home Single Family Small Multifamily Large Multifamily All Housing Types

Primary Rent Rent Both Own Rent Both Rent Both Own Rent All

Heating Tenures Tenures Tenures House

Fuel Holds I

S I I

i ===

Natural Gas 155 0 10 10 0 32 32 102 154 256

Blectricity 157 10 45 55 0 57 57 40 28 269

Fuel Oil

Kerosene

Propane 11 43 0 0 0 (1] ] [1] 0 0 1] 32 1 43

Other Fucls

No Heating

Fuel Used

All 28 101 91 21 312 10 55 65 0 89 89 174 393 567

Houscholds

Source: 1990 Residential Energy Consumption Survey
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"TABLE D-10
ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH-BURDEN HOUSEHOLDS
REGIONAL / WEST
PERCENT OF HOUSEHOLDS
Housing Type and Tenure
Mobile Home Single Family Small Multifamily _ Large Multifamily All Housing Types
Both Own Rent Both Own Rent Both Own Rent Both Own Rent

lleahng Tenures Tenures Tenures Tenures

e ————— e e e ... ]

——m——_—_—*.
Natural Gas " 103 108 16.6 274 00 1.7 1.7 00 57 57 180 271
Electricity " 00 52 24 276 18 79 97 00 100 100 70 403
Fuel Oil
Kerosene
Propanc » 56 20 76 0.0 0.0 00 00 00 0.0 00 00 00 56 20 76 “
Other Fucls
No Heating
Fuel Used
All 129 - 50 179 160 390 550 18 9.7 115 00 15.7 15.7 30.6 694 1000

Source: 1990 Residential Energy Consumption Survey
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ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH-BURDEN HOUSEHOLDS

APPENDIX A

TABLE D-11

NATIONAL

MEAN RESIDENTIAL ENERGY EXPENDITURES IN CURRENT DOLLARS

Source: - 1990 Residential Energy Consumption Survey

Housing Type and Tenure
Mobile Home Single Family Small Multifamily
Rent Both Own Rent Both Own Rent Both
Tenures Tenures i Tenures
1,289 851 1,451 1,545 1,498 1,816 1,269 1,518 838 838 1,399 1,295 1,340
0 1879 1,260 1,023 1,121 989 873 884 986 986 1,275 976 1,066
2,044 2,044 1,747 2264 1,780 1,997 1375 1,466 1,244 1,244 1,765 1,396 1,566
875 1,128 0 2410 2410 0 0 0 .0 0 1,333 1878 1,715
1,463 1,466 1,533 0 1533 0 0 0 0 ] 1,509 1,463 1,500
0 1,237 0 0 0 0 (] 0 0 (] 1,237 0 1,237 ||
1,369 1,253 1,485 1,389 1,446 1,763 1,150 1,338 1,004 1,004 1,450 1,240 1,339




APPENDIX A
TABLE D-12

ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH-BURDEN HOUSEHOLDS
NATIONAL

STANDARD DEVIATION OF MEAN EXPENDS. IN CURRENT DOLLARS

L8V

Housing Type and Tenure

Singic Family Smali Multifamily

Rent | Both Rent Both
Tenures

Houscholds

514

520 542 639 586 664 357 552 0 363

531

Source: 1990 Residential Energy Consumption Survey
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TABLE D-13

ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH-BURDEN HOUSEHOLDS
NATIONAL

MEAN ENERGY BURDEN - EXPENDITURES AS % OF INCOME

88'V

Housing Type and Tenure »
Mobile Home Single Family Small Multifamily Large Multifamily All Housing Types
Primary Own Rent Both Own Rent Both Own Rent Both Own Rent Both Own - Rent All
Heating Tenures Tenures Tenures Tenures House
Fuel
f
Natural Gas
Electricity
Fuel Oil 0.0 215 215 224 238 25 363 531 50.6 0.0 751 51 234 609 437
Kerosene 66.3 583 62.7 00 463 463 0.0 0.0 00 0.0 00 00 663 505 552
Propanc 188 302 235 4.7 0.0 4.7 0.0 00 00 0.0 0.0 0.0 26 302 A1
Other Fuels 25 00 nSs 00 0.0 00 00 0.0 00 00 00 00 25 00 2S5
No Heating
Puel Used
All 236 338 275 262 303 279 285 392 3159 0.0 36.7 36.7 259 M4 304
Houscholds .

Source: 1990 Residential Energy Consumption Survey
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APPENDIX A

TABLE D-14

ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH-BURDEN HOUSEHOLDS BY PROGRAM PARTICIPATION
NATIONAL

THOUSANDS OF HOUSEHOLDS

Housing Type and Tenure
Mobilc Home Singic Family Small Multifamily Large Multifamily All Housing Types
Own Rent Both Rent Both Rent Both Rent Both Own Rent
Tenures Tenures ‘Tenures : Tenures

Source: 1990 Residential Energy Consumption Survey
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TABLE D-15
ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH-BURDEN HOUSEHOLDS BY PROGRAM PARTICIPATION
NATIONAL
PERCENT OF HOUSEHOLDS
Housing Type and Tenure
Mobile Home Single Family Small Multifamily Large Multifamily All Housing Types
Own Rent Both Rent Both Rent Both Rent Both Own Rent All
Tenures Tenures Tenures Tenures House

Source: 1990 Residential Energy Consumption Survey
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TABLE D-16

ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH-BURDEN HOUSEHOLDS BY PROGRAM PARTICIPATION
' NATIONAL

MEAN RESIDENTIAL ENERGY EXPENDITURES IN CURRENT DOLLARS

Housing Type and Tenure
Mobile Home Singlc Family Small Multifamily Large Multifamily All Housing Types
Own | Rent | Both Om | Rent | Both | Own Ret | Both | Own | Remt | Both | Own | Rent Al flo
Tenurcs Tenures : Tenures Tenures - | House J-

1,369 1,253 1,485

1,545 1,340 1,507

1,884 1,549 1,306 1,110 1,256 553 1,156 958 0 1,037 1,037 1,223 1,245 1,235 ~
1,013 1,074 1,592 1,238 1,398 2437 1,248 1,760 0 907 907 1,543 1,157 1,334
1,443 1,281 1,608 1,404 1,483 553 1,204 L152 0 1,106 1,106 1,387 1,300 1,326
0 0 0 0 0 2437 0 2437 0 1,149 1,149 2437 1,149 1890
963 963 0 910 910 0 1,058 1,058 0 0 0 0 959 959

Source: 1990 Residential Energy Consumption Survey
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APPENDIX A
TABLE D-17

ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH-BURDEN HOUSEHOLDS BY PROGRAM PARTICIPATION
NATIONAL

MEAN ENERGY BURDEN - EXPENDITURES AS % OF INCOME

Housing Type and Tenure
Mobile Home Single Family Small Multifamity

Own Rent Both Own Rent Both Own Rent Both Own
Tenures

Tenures

28 -] ] 2 2 0 49 49 0 0 0 0 2 29
S IS |

Source: 1990 Residential Energy Consumption Survey
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TABLE D-18

ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH-BURDEN HOUSEHOLDS BY DEMOGRAPHIC CHARACTERISTICS
' NATIONAL

THOUSANDS OF HOUSEHOLDS

E6'vV

Housing Type and Tenure
Singlc Family Small Multifamily

Rent Both Rent Both -
Tenures

All Houscholds

Houscholds with
Elderly Members

Households with
Children

Single-Parent
Houscholds

African-American
Houscholds

Hi .
Households

White
Houscholds

Source: 1990 Residential Energy Consumption Survey
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TABLE D-19

V6’V

II Haoncine Tyne and Tannra
Il l-wn’llls .JP GREASYE & WANEER W
| ¥ PN Py § Py Caionda [2nmil.. Coanll Aleclt:ifmenab.. T mowe Rfealsifcocusal.. ARt FFrenime L \ NN
|| AVEURZAN B AV \’l“sl\o 5 ﬂlll-ll, e 1171 ) l'l‘ll!l-l-l.llll’ LAl e IVAUILLL ’ Fatiy lmlﬂs I’ID
[o Rent Both Own Rent Both Own Rent Both Own Rent Both Own
" Tenures Tenures Tenures Tenures
| B I
1

All Houscholds " 9.1 91 182 182 Z13 455 9.1 91 182 00 182 182 364
Houscholds with 111 00 111 22 n2 44 11 1.1 n2 00 22 22 44
Elderly Mcmbers ||
Houscholds with Ir 125 125 25.0 125 375 500 00 125 125 0.0 125 125 25.0
Chitdren "
Singje-Parcnt “ 125 125 250 125 375 500 00 125 125 00 125 125 250
Houscholds "
African-American Ir 11.1 1.1 22 111 22 333 1ni 111 22 0.0 »2 n2 13 1000
Houscholds "
Hicnanic " 09 0o 00 133 133 667 00 167 167 00 167 167 n £ 1000
Hispar 14 L 3 687 1000
Houscholds Il
Whitc “ 10e 100 200 20 B0 500 100 090 200 es 108 160 400 &0 100
Houscholds Il

L

Source: 1990 Residential Energy Consumption Survey




S6°'V

APPENDIX A

TABLE D-20

ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH-BURDEN HOUSEHOLDS BY DEMOGRAPHIC CHARACTERISTICS

NATIONAL

MEAN RESIDENTIAL ENERGY EXPENDITURES IN CURRENT DOLLARS

- =
e Housing Type and Tenure
Mobile Home Singlc Family Small Multifamily Large Multifamily All Housing Types
Own Rent Both Own Rent Both Own Rent Both Rent Both Own Rent Al 'y
Tenures Tenures Tenures House o
1,446 1,763 1,150 1,338 0 1,004 1,004 1,450 1,240 1,39 " ol
1,380 1,506 993 1,299 0 989 989 1337 992 1,247
1,547 0 1,200 1,200 0 1,055 1,055 1,563 1,355 1,420
i
1,469 0 1,209 1,209 0 1,106 1,106 1,709 1251 1,360
1,607 2,107 12713 1,653 0 933 933 1,750 1318 1476
1,136 0 781 781 0 1,841 1,841 1,45 11 1,161
1,367 1472 1,111 1,207 0 1,046 1,046 1,376 1,148 1,268 JI

Source: 1990 Residential Energy Consumption Survey
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APPENDIX A
TABLE D-21

ALL ELIGIBLE, HIGH-EXPENDITURE, HIGH-BURDEN HOUSEHOLDS BY DEMOGRAPHIC CHARACTERISTICS
NATIONAL

MEAN ENERGY BURDEN - EXPENDITURES AS % OF INCOME

Housing Type and Tenure

Single Family Small Multifamily

Rent Rent Both
Tenures

Source: 1990 Residential Energy Consumption Survey
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ENERGY INFORMATION ADMINISTRATION MAPS
U.S. CLIMATE ZONES
CENSUS REGIONS

CENSUS DIVISIONS







~APPENDIX C
ENERGY INFORMATION ADMINISTRATION MAPS

U.S. Climate Zone and
Census Regions and Divisions Maps

U.S. Climate Zone Map

L
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Climate Zones

Zone 1 is less than 2,000 CDD and greater than 7,000 HDD
] Zone 2is less than 2,000 CDD and 5,500-7,000 HDD.
- Zone 3 is less than 2,000 CDD and 4,000-5,499 HDD.
B Zone 4 is less than 2,000 CDD and fess than 4,000 HDD. -
23] Zone 5is 2,000 CDD or more and less than 4,000 HDD.

B3







Pacific

U.S. Census Regions and Divisions

WEST

Mountain

West

North Central

B.S

South Central

MIDWEST

West

North Central

East

East
South
Central

SOUTH

NORTHEAST

Middle New
Atlantic | England

NH

South
Atlantic







—
O N 00NN R W N

273
274
275
276
277
278

279-280
281

282
283

284

ORNL/SUB/92-SK904/V2
INTERNAL DISTRIBUTION

R.A. Balzer, 4500N, MS 6206 11 W.R. Mixon, 3147, MS 6070
L.G. Berry, 4500N, MS 6206 12 T.R. Sharp, 3147, MS 6070
M.A. Brown, 4500N, MS 6206 13-263 4500N, Room H11-D

R.S. Carlsmith, 4500N, MS 6188 264 M.P. Ternes, 3147, MS 6070
J.W. Cooke, 4500N, MS 6269 265 D.L. White, 4500N, MS 6206
T.R. Chrlee, 4500N, MS 6205 266 ORNL Patent Office

M.B. Gettings, 3147, MS 6070 267 Central Research Library
J.0. Kolb, 3147, MS 6070 268 Document Reference Section
W.P. Levins, 3147, MS 6070 269-71 Laboratory Records (2)

J M. MacDonald, 3147, MS 6070 272 Laboratory Records - RC

EXTERNAL DISTRIBUTION

D.A. Beschen, U.S. Department of Energy, 5G-023, EE-70,
1000 Independence Ave., S.W., Washington, DC 20585

D.R. Bohi, Director, Energy and Natural Resources Division, Resources for the Future,
1616 P Street, N.W., Washington, DC 20036

T.E. Drabek, Professor, Department of Sociology, University of Denver,
Denver, Colorado 80208-0209

M.A. Fowler, U.S. Department of Energy, 5G-023, EE-532,
1000 Independence Avenue, S.W., Washington, DC 20585

C.D. MacCracken, President, Calmac Manufacturing Corporation,
101 West Sheffield Ave., P.O. Box 710, Englewood, NJ 07631

Office of Assistant Manager for Energy Research and Development,
DOE Oak Ridge Field Office, P.O. Box.2008, Oak Ridge, TN 37831-6269

OSTI, U.S. Department of Energy, P.O. Box 62, Oak Ridge, TN 37831

J.B. Shrago, Director, Office of Technology Transfer,
Vanderbilt University, 405 Kirkland Hall, Nashville, TN 37240

G.F. Sowers, P.E., Senior Vice President, Law Companies Group, Inc.,
114 Townpark Drive, Suite 250, Kennesaw, Georgia 30144-5599

J. Van Vlandren, U.S. Department of Energy, EE-532,

-1000 Independence Ave., S.W., Washington, DC 20585

CM. Walton,‘Péu] D. and Betty Robertsbn Meek Centennial Professor and Chariman,
Department of Civil Engineering, College of Engineering, The University of Texas at
Austin, Cockrell Hall, Suite 4.2, Austin, Texas 78712







