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CHAPTER I
INTRODUCTION

Energy costs have risen an average of 12.9 percent annually since
1970. The purchasing power of the dollar in April, 1979, was $.489 as
based on the value of the dollar in 1967 (U.S. Department of Labor,

- 1979). This indicates the squeeze being‘plaéed on the American con-
sumer due to the increase in commodity costs and the decrease in
purchasing power. Families on fixed incomes, such as the elderly,
have been especially affected. The elderly constitutes 10.5 percent
of the population of the United States. In 1975, 15.7 percent of all
persons over the age were below poverty level (Siegal, Herrembruck,
Akers, and Passel, 1976).

Senatbr Pete V. Domenici, addressing the Special Senate Committee
on Aging, made the following comments concerning the energy crisis and
older citizens:

What happens to the older couple whose cost of heating has

risen 66 percent in one year when the Consumer Price Index,

which determines increases, has only risen 11 percent?

.+ « Another reason the elderly generally suffer more is

that, by and large, there is less fat in their budgets to cut

back on. Without luxuries, what does one give up; food,

doctor visits, going to church, the telephone? Our elderly

citizens are having to give up these things, but I think this

is asking too much.

Although usually the elderly aren't extravagant with energy,

the high costs may cause them to cut back on the most expen-

sive item - heat. Arthritis and other chronic conditions
affecting many elderly are worsened with reduced heat, so



that these elderly are Bound to lose in this struggle of

health against budget (Special Committee on Aging, United

States Senate, 1975, p. 82).

According to Newman and Day (1975), the energy gap like tﬁe income
gap poses significant public policy problems. The poor use less energy
and pay a higher percentage of their income for energy. They use
energy for essentials - space and water heating, cooking, food refrig-
eration, and lighting. The affluent can afford and use more energy,
have and buy more energy-conserving features, such as micro-wave ovens,
equipment with better energy efficient ratios, adequately insulated
homes, and storm windows. |

Housing is an area that relates directly to energy consumption
pafterns. There are nearly 70‘million existing residences in the
United States (U.S. Department of Commerce, Bureau of the Census, B
1971) which make up nearly 20 percent of the annual energy cénsumption
(Stanford Research Institute, 1972). Sixty percent of this is used for
space heating and cooling alone. There is a potential for reducing the
heating and cooling requirements in many existing residénces, because a
majority of these houses were built when energy was relatively inexpen- .
sive and»there were few incentives to encourage energy conservation
(Peterson, 1974). Single~family detached dwellings use mdre energy
" than multi-family dwellings (Real Estate Research Corporation, 1974).
In the 1960's the number of households grew by 17 percent, reflecting
‘a tendency toward smaller households, and the elderly and'young adults

living in their own homes (Exploring Energy Choices, 1974). Montgomery

(1965) found that 84 percent of the married elderly families living in
rural Pennsylvania owned their homes and that 73 percent of these homes

were relatively old.



Statement of the Problem

The Arab oil embargo of l973—?4, rising energy costs, the harsh
winters and extremely hot summers from 1976 to 1979, among other well-
publicized problems have foéused attention on the energy crisis being
faced by Americans.

Mﬁch publicity has been given to the consumer's role in conserving
energj by changing his consumption patterns. There are indicatioﬁéﬁ

~that the répid increase of energy costs have placed a financial burden
on many of the nation's elderly. A few recent studies have been made
‘on tHe energy consumption practices of families, but studies on the
impact of rising energy costs on the housing-related decisions of
elderly people have not been published at this time. |

How much does the elderly person know about enérgy-saving and
energy-wasting practices? Are they decreasing energy consumption in
their homes by energy conservation practices? Are theﬁ rgtrofitting
fheir homes to make them more energy efficient? 1Is the energy crisis ‘
affecting the way they live? Government, educators, and industry need
information on how the elderly deal with the energy crisis in their
lives., |

The‘purpose of this study is to determine the impact of rising
cost of energy on certain housing-related decisions of the elderly.
These include decisions to (1) conserve energy in the home, and (2)
retrofit theilr houses to make them more energy efficient.

Ihe findings of this study will serve two purposes: (l)'use_§§ a
5asis_for plannipg educational brograms for elderly citizené relaﬁive

to energy conservation, and (2).possible input in the formulation of a



more equitable energy pdlicy toward the low and middle income groups

of the elderly.
Objectives of the Study

The objectives of the study were to:

1. Obtain data concerning energy sources and the total cost of
direct energy used in single family detached‘dWellings of

- elderly householders.

2. Compare selected socio-economic characteristics wifh the total

cost of direct energy consumed in single-family detached.m
- dwellings of elderly householders. |
e .

3. betermine if selected dwelling features(affeéted the total
cost of direct energy‘consuméd in single family detached
dwellings of elderly householders.

4. Determine if (a) the total cost of eﬁergy consumed in dwell-
ings of elderly householders, (b) knowledge of energy conser—
vation, and (c) changed energy éonservation practices were
associated with decisions to fetrofit-their dwelling.

5. Determine if energy conservation knowledge affecfed energy
conservation practices in the household. |

6. Determine if there was a relationship between energy conserva-
tion knowledge and the total cost of energy consumed in dwell- .
ings of elderly househqlders.

7.. Determine if the total cost of energy consumed in dwellings of
elderly householders affected energy conservation practices in

the household.



The

The

Make recommendations for energy saving programs for'elderly

householders.
Hypotheses

hypotheses of the study, stated in the null form, were:

. ~ There is no significant difference between the total cost of

energy consumed in households of elderly people and specified

socio-economic characteristics.

. There is no significant difference between the total cost of

energy consumed in householdg of elderly people and selegted
dwelling features. |

There is no significant difference between (#)'the cost of
energy conéumed in households of elderly people, (b) knowledge
of energy conservation, and (c) changed energy conservation
practices and decisions to retrofit their dwelliﬁg.

There 1s no relationship between energy conservation knowledge
and changed energy conservation practices in the household.
There is no relationship between energy conservation knowledge

and the total cost of energy consumed in households of elderly

-people.

There is no relationship between'changed energy conservation
practices and the total cost of energy consumed in households

of elderly people.
Assumptions

following assumptions are basic to this study:






6. The study did not attempt to measure energy efficiency or
transfer of heat of the dwelling; nof, was an attempt made to
measure the degree of éomfort exﬁerienced by the respondent.

7. Participants in the study Were limited to household heads,
'aged'62_years'§f age or older, or his or her spousé, who were
.registeredbto vote in the incorporated towns of Mérion Couhty,

Arkansas, as of January 1, 1978.
Definition of Terms

For the purpose of the study these terms were defined:

Decision Making - the choice or resolution of alternatives (Deacon

and Firebaugh, 1975).

Elderly - a person 62 years of age or older.

Energy Conser#ation Practices - "activities which directly use
mechaﬁical energy in the household. Excluded are indiréét uses of
mechanical energy and use of solar and human energy' (Hogan, 1976,
. 11).

Energy-Saving Practice - "one in which the consumer makes a con-

~ scious decision concerning the benefits derived from a practice and/or
selects a practice that uses the least possible energy in the circum—
stances" (Kilkeary and Thoﬁpson, 1975, p. 5).

Energy-Wasting Practice - "one which the consumer (a) derives no

direct benefit, . . . or (b) when the consumer fails to recognize or
consider an energy saving alternative, if he has one" (Kilkeary and
Thompsoh, 1975, p. 5).

Household ; one or more persons occupying a single housing unit

(U.S. Department of Commerce, Bureau of the Census, 1970).



Household Membership - all persohs living in a single housing unit

(U.S. Department of Comherde, Bureau-of the Census, 1970).

Non-Metropolitan Area - a region that does not have a city with a

population of 50,000 or more.
Practice - a single action, the usual way of doing somethiﬁg.
Retrofit - any constructidn, improvement or material added to
dwelling after the initial constfuction.

Small Incorporated Town - a populated area of 2500 people or less,

who are united, or regarded as united, and having certain legal rights
. and privileges distinct from those of the individual members of the

‘group.

Total Energy Cost - annual expenditure forxdifect residential

energy from all sources.



CHAPTER II
REVIEW OF LITERATURE

Although prices have climbed rapidly in -all Segments of the econ~-
. omy since the Arab oilvembafgo of 1973-74, receﬂt rises in energy
prices have put the most strain on household finances (U.s. Departmeﬁt
of Labor, 1979).

Energy consumption is influenced by many factors. Constraints
are imposed upon family memﬁers' ability to dechase energy use beyond
a certain point without a drasfic change in 11fe‘sty1es. Residential
energy consumptior. depends upon a family's age, income, number of
household members, region and climate,‘number and type of appliances
.used, type of heating énd cooling equipment, and prices of utilitieé.
Some of these can be modified by consideraBle capital investment.and'
others are beyond the control of the family (Meeks and Oudekerk, 1978).

A brief summary of résearch and literature pertinent to this étudy
is giﬁen in this chapter and organized in the following manner: (1)
studies related to residential energy consumption, (2) dilemma of
creating a national energy p§licy, &3) characteristics of the élderlf

population, and. (4) energy and the decision making process.

Studies Related to Residential’

Energy Consumption

Studies relating to residential energy were escalated by the '
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short-run shortage of 1973-74. However,'af ﬁhis time, 1979, the liter-
ature does not reveal a great nﬁmber of studies dealing with this
pfoblem. Several studies have been repofted from the Michigan Agricul-
tural Experiment Station Project, "Functioning of a Family Ecosystem in
a World of Changing Energy Availability" (Gladhart, 1975; Morrison,
1975; Eichenberger,_l975; Zuiches, 1976; and Hogan, 1976).“Data from
"Keﬁtucky Goals Study," a survey'conducted by Cooperative Extensibﬁ‘
Service, University of Kentucky, was used in avstudy by Donnermeyer
(1977). A summary of the;é and other studies will be given in this
revieﬁ.‘ | |

A 1971 study sponsored by the Ford Foundationbénd reported by
Newman and Day (1975) was concerned with the relgtionship of energy use
td people as consumers. This study consisted of two surveys: (1) a
national survey of 1,455 households; and (2) a survey of the house-
hold's electric and natural gas cpmpanies to obtain energy codt and
consumption data. The two sets of data were matched to compare the
cost and consﬁmption of electricity and natural gas Qith the respective
household ¢haracteristics and the dwelling characté:istics. Income
grOuﬁs were compared, especilally the poor aﬁd the well-off. Correla-
ﬁion and descriptive statistics were used to analyze the d#ta.

Findings of the Newman and Day study showed that households with
highér 1ncome$ ﬁsed more energy at home and in automobiles. Most homes
were bought or rented. Householdefs had little choice about the design
and built-in energy related features of homes that they did not plén
or build.

.Mbrrison (1975) studied the total amount of direct energy consumed

in Single family dwellings, the relative importance of a selected set
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of socio-physical factors on-ﬁhe fotal amount of difect energy con-
sumed, the relationship between the family's belief in the reality of
the energy problem, Fnd the amount of energy consumed in single family
detached dwellings. bThis study consisted of a sample of 97 households.
Data were collected by survey, intervi%w procedure, and energy data -

provided by utility companies and fue1:011 distributors. Path analyéis
| based on multiple-regression was the statistical method used for ana- -
lyzing the data.

Morrison reported that energy consumption in single family dwell-
ings was related to components of 1ife-style and behavior as well as
the physical housing factors. Belief in reality of the energy problem.
did not affect a chahge in energy consumption pa;tefhs. Therefore,

this study indicated in the short-run (energy crisis period, winter
1973-74), energy consumption was determined by aspects of family‘life
style which did not incorporate a new energy conservation ethic. |

- Public policy and educational programs based on these findings were
suggested as implications by this researcher.

A pilot level investigation of two procedures deéigned to encour-
"age reduction of energy use by residential consumers was conducted by
Winett and Nietzel (1975). The reépondents for this étudy were 31
volunteer households_in iexington, Kentucky. Electric and hatural gas
consumption for an information group and an incentive group was. moni-
tored weekly over a two month period. The information group received
detailed energy-conserving procédures for both electricity and natural
gas. Subjects in the incentive group were also given the conservation
manual, and, in addition, cash payment contingent on their ﬁeéting pfe—

determined levels of energy conservation. At the initial contact with
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the participants, an Environmental Quality~Questionnairé was admin-
. istered,'past utility bills were examined, and the remainder of the
study was explained.

.ﬂethodology of the Winett and Nietzel study involved the estab-
lishﬁent of the base line period, which was aCcomplished during the
first two weeks. Utility.meters were monitoféd, no information or éon—
tingency for energy reduction was given. The experimental condition ‘'
was administered and the meters were monitored for the next four weeks.
The monetary contingency was withdrawn and the meters were monitored
for two more weeks. A second follow-up assessment of electricity and ‘
natural gas was conducted two months later. One-way, two-way, and
repeated measures of analysis of variance and coFrelafion were the.
statistical methods used. The experimental group wifh incentive used
significahtly less electrical energy than the‘information group. The
naturai gas_gpnsumption was related more to climate than to experi-
mentalwtreatment. The two month follow—up revealed a tendency for the
experimental group to wane. Implications of this study revealed a
need to assess the incentive program theory to change behavior in the
long run.

The primary objective of an exploratory study as reported by
Kilkeary and Thompson (1975) was to determine if exposure to a crisis
~ situation resulted in diffefent energy consumption practices. Two
communities_were studied in the Queens and Bronx secﬁions of New York
‘City; Iﬁ 1973vthekQueens community had experienced an extended power
failﬁre.while ﬁhe Bronx community had noﬁ.

An Energy Knowledgé Inventory (EKI) éndAa Change Practice Invénéé;

ry (CPI) were developed to record the respondent's energy knowledge and
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actual practices, fesﬁectively. The staflstical methéds used to ana-
. lyzc the data were analysis of variance, Pearson's Correlation and Chi
sduate.-'The factors of car ownership, income, educational attainment,
and family compositioﬁ related positively with the EKI scores; while,
s

exposure to extended blackouts, direct payment of utility bills, car
ownership, belief in family effort, income, and family composition
related positively to scores on the CPI. This study revealed that
moderate income consumers strive to be energy—saving while the more
affluent consumers do not change their energy use practices.

Hogan (1976) was coﬁcerned.with determining if there were differ-
- ences 1in the adOption rate of household energy conservation practices
.amoﬁg families with varying husband-wife pétterns of coﬁgruency and
comﬁitment to values. The values studied were sLlf—esteeﬁ,’familism,
social responsiveness, and eco-cohsciousness. .A scale of 14 practices
was used to measure the adoption rate of household energy conservation
practices. Contextual variables were also studied in respect to adop-
tién of practices and intrafamilial value patterns. Coﬁtextual v;ri;
abies were: wife's education, husband's occupation, wife's employment
stafus, huéband's educatién, family income, family size, urban-rural
residence, wife's age, and husband's age.

~ Hogan feported that the value of eco-consciousness is a meaningful
predicﬁor of energy consefvation beha§ior. No‘systematic“felatioﬁship
was found between energy conservation behavior and the contextual vari-
ables. Social responsiveness and eco-consciousness were related to‘the
coﬁtextual variables. Social responsiveness was positively related
with husband's education, wife's education, and family income. Commit-

ment and congruency levels of eco-consciousness were positively related
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to the husband's education, wife's education, and husband's occupa-
tional prestige. The adoption of conservation practices or contextual
variables were not significantly rélated to the value of self-esteem
and familiim; Hogan recommended thét educational programs examine the
Valﬁe of eco-consciousness and its positive.:élation to the édoption of
energy,consérvation practices and thevlinkage between education and
‘eco-consciousness.

Donﬁermeyer (1977) examined house-related factors'such as size‘qf
house, and attitudes toward the environments and energy consumption
with respect to their ability to predict levels of residential energy
consumption. Also examined was the correlation of attitude and behav-
ior. The sample size was 104. Resulté of this study revealed that
t@tal family income was the single best predictor of consumption.
Opinions;:éalieﬁée or priority were not significantly correlated with
gonsumption. However, some of the behavioral intentioﬁ items shpwed"l

moderately strong correlation with consumpfion.

The Dilemma of Creating a

et

National Energy Policy

Energy shortages in the United States and the lack of a coherent
polici to deal with them has presented the government with a very
serious problem. This is a new situation for the Ameriéan people who
have built up customs and life-styles based on an abundant supply of
everything. Representative Mike McCormack (1973, pp. 7-11), Chairman
of the SubTCOmmittee on Energy, explained the energyvproblem to the

Pennsylvanid Power Conference in 1973 as follows:
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The energy crisis that our nation faces today can be divided
into four separate crises - each interrelated with the other
and each of approximately equal concern to all of us. We
must solve two of these at once: ‘
We have immediate shortages of petroleum products and
electricity. To meet the crisis in energy caused by these
shortages, we must find a way to improve distribution and
availability both of petroleum products and of electricity.

We must solve our immediate shortage problems - without
undue harm to the environment.

We have slightly more time to solve the other two crises,
but they are equally pressing and urgent:

We need much more accurate forecasts than we have had in
the past of exactly what our nation's energy consumption
and total energy production will be for the next 20 years.
We need to develop long-range programs that will provide .
this country with adequate energy for our needs in 25 to

30 years.

At tﬁe»present time, Spring, 1979, Congress aﬁd'the Carter Administra-
“tion haQe”yet to agree on a National Energy Progfam. Confiicting
opinidns have been expressed about the cause of the energy problem,

" ways of dééliﬁg with it, and predictidns as to the future supply. and
.'démands of‘fossil fuel. This is indicated by the following review of
literature;

Puﬁlig interest in conservation of energy seems to subside with
the end of short-run shortages (Murray, Miner, Bradburn, Cotterman,
Frankel, and Pisarski, 1974) but the conditions which make the nation
vulnerable to withdrawal of foreign oil still exist. The environmental
problem connected with energy production and consumption is also seri-
ous and could lead to a crisis if indifference and neglect of the
problem coptiﬁue.(Ford Foundation Enérgy Policy Project, 1976).

The unexpected soaring prices being experienced by the American :

consumer creates the suspicion that the o1l companies are profiteering
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on the situation, which leads to uncooperative attitudes in solving the
energy problem. However,'the‘appeal to save energy by saving honey is
likely to be more effective for conservation than is patriotism or
civic pride (Freeman, 1974).

Freeman (1974, p. 10) stated:

An alternative is to raise prices, encouraging more efficient

energy use, by imposing taxes on energy that could fund re-

search and development of new sources and new technology.

This approach has the advantage of insuring that government

rather than industry captures any windfall profits. On the

other hand, industry would not have the same incentive to

increase supplies. Congress has not been eager to assume

responsibility for raising energy prices. If it does so, the
taxes should be progressive. Lower income groups could be

badly hurt by high energy prices, no matter where the money

goes. The energy crisis we face is as deeply engrained as

our life styles and the solutions mean reconciling changes in

- lifestyles and protecting the environment, maintaining our

" independent leadership role in the world and striking a fair

. balance between the prices consumers pay and the profits
companies make.

Attempts have been made to develop long-run proposals on energy,
but uncertainty about the actual dimensions of the crisis precluded
much positive action. Adverse consequences of the energy crisis have
been made by the leaders of business and govermment, but their predic-
tions were often contradictory (Academy Forum, 1974).

In a éongressional subcommittee hearing, Chairman Edward R. Roybal
introducedxtwo approaches to providing energy assistance to the elder-
ly. One way was to provide financial assistance, such as fuel stamps,
emergency assistance, income tax credits, or lifeline. Another way was
" to redesigh rates and prices employed by utility companies to benefit

consumers who use small amounts of energy (U.S. House of Representa-

tives, 1978).
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Aéceptability of energy policies was the focus of a study by
Zuiches (1976). From studying mid-Michigan families; Zuiches found
that such residential end-use policies as restricting the use of
eléctricity would be acceptable to only about 10 percent of the fami-
lies; gasoline rationing was not supported by the majority with a wide
difference:between urban and rural residents. Energy conservation
policies such as the re-establishment of local grocery stores, tax
deductions for home insulation and home improvements, increased home
gardening, and more food pféparation at home were supported. Howgver;'
key transportation policies, such as gasoline rationing and tax deduc-
', tions for families with small cars or 6nly one car, did not'recéivé '
majority support, but 77 percent of‘those scoring high on energy awafé-
ness supported these policies.‘ The potential for attitude.change was
evident as revealed by the association between education and policy

acceptance.
Characteristics of the Elderly Population

‘The estimated population of the elderly in the United States is
22 million (U.S. Department bf Commerce, Bureau of the Census, 1976).
.'ansus information revealed some interesting facts aboﬁt ;his segmén;
of the population. The elderly are increasing in numbers moré rapidly
than the whole population; there are more elderly women than men; the
largest proportions of older people live in those states from which the
younger popﬁlation‘has left in search of economic improvement; more of
the elderly are living alone; they are less educated and have lower
incomes than younger segments of the population (U.S. ﬁepartment of

Commefce, Bureau of the Census, 1973a). Of the total population aged
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65 yeafs and over in the United States in 1974, 15.7 percent were
classifiéd Below poverty 1éve1. of thosé aged 64 years and over of
the estimated 1975 total pqpulation, 8.8 percent were males and 12.1
percent were females; 79.3 percent of the males were married and 39.1
percent of the females were married; 33.4 percent of fﬁe males and
36.5 percent of the females had finished high school; 2i.7 percent of
the males and 8.3 percent of the females were still working (U.S.
Depgrtment of Commerce, Bureau of the Census, 1976).

When considering the elderly population as a whole, studies point
to certain characteristics which are representative of the group. |
Lawton and Azar (1965) found that the elderly faced physical chaﬁges
as they got_élder. ‘The older person reacted sléyer thén the younger
person, was unable to cope with environmental change as effectively,
and required a longer time to accomplish readjustment. The elderly
tired more quickly and easily than they did in their youth. There were
certain common progressive impairments and disabilities which were
limiting to the aging. The elaétic fibefs of connective tissue degen-
~erated with passing years, influencing the abiiity of aged persons. |
Eye changes were conspicuous with advancing age. Hearing loss had the
v‘higheét correlatioﬁ with chfonologicai age of any of the sensory dimi-
nutions.‘ Changes in their sensory and perceptual procééses'included
not only a decline in memory, weakness of attention and emotional
instability, but al#o lack of responsiveness and slowness of movement.

Lersten (1974) pointed out that as aging advanced, self—concept
and feelings about the body were altered by many persons. The lowered
efficieﬁcy of the body cbntributéd to decreased motivation to exérﬁA

oneself physically. The results producéd feelings of inadequacy and
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fear of failure.

Even though the elderly have physical problems ofione»sortvor
another, according to Chinn and Robins (1970), the vast majority of -
the eiderly were not in poor health; they were not significantly de-
pendent; they were not institutionalized. Tﬁis does not mean that the
elderly were not plégued by chronic ailments. The. point thét Chinn and
Robins made was that most elderly were not bed-fast and unable to care
for themselves. In spite of chronic disabiiities, most elderly were
still able to function. Some 96 percent of persons over 65 lived in ‘
their communities and, of this group, 82 percent were able to carry on
the normal activities of daily living.

Chinn and Robins (1970, p. 210) further stated:

In terms of 'chronic conditions' and 'most prevalent dis-

. eases' the process of aging would seem to lead inevitably

toward debility, dependence, and despair. However, 1if we

look at the aging person in terms of his or her capacity

to function physically, mentally, and socially, we see

great resources for adaptation, and great potential for

independent and happy living.

Shanas (1974) reported from an international study that two to
four percent of the elderly population are bedfast at home; irrespec-
tive of country. In every country more than three-fourths of the
popﬁlation are ambulatory.

Another characteristic of the elderly is that their educational
attainment is much lower than younger adults. Héwever, analysis of
"census data revealed that educational opportunities have been increas-
ing in recent years, along with the means of taking advantage of these

opportunities (U.S. Department of Commerce, Bureau of the Census,

1973d).
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The elderly person is often depicfed as deprived and disadvan-~
taged. Reduced income is a characteristic also common to their age
cycle (Montgomery, 1973). Kreps (1970) points out that in our society,
man's capital or his productivity determines the size of his income.
There are two non-earning periods in man's life; when he is young and
when he is old. During the twentieth century these periods have become
-longer than in the past. This has resulted in more time which man does
not work and has added to the problem of lgss income for the older
_person.

Low incomes, perhaps the number one problem of the aged, are

"1likely to persist. Particular attention is currently being

drawn to the income problems of aged widows, to health needs

and rising medical costs, to problems associated with home

ownership and taxation, and to the implications of early

retirement from the labor force. . . . Projections indicate

that Social Security, private pensions, and other forms of

retirement income are not improving fast enough to counter

present economic trends (Kreps, 1970, pp. 82-83).

The above prediction is confirmed by the purchasing power of the dollar
" as based on the 1967 base period of the Consumer Price Index.

Heltsley (1971) in a study of the living patterns of aging persons
of small towns, revealed that what are lesser problems to younger
people often become major obstacles for the elderly. For example, the
routine act of buying and preparing food often represents a‘major task.
- Fixed incomes, lack of transportation, poor health, and limited social
interaction compound the problems of high costs and low incomes. Ade-
qute diets for the older person have been a concern of nutritionists
for years; many cannot afford the food they need. 1Inflation has dras-
tically influenced the buying patterns of the aged on fixed incomes.

The aforementioned characteristics of the older person point to

certain needs in housing for this group. The 1971 White House



21
Conference éh Aging (1973) revealed that houéing to thé elderly is one
oftthé'most iﬁportant elements in life. The older person spends more
time at homé and many satisfactions aré house oriented. Housing to be
good must deal‘with the individuals' need for independence, for secu-
rity, for identity, and for ﬁell—being.

McGregor and Pfister (n.d.) found that good héusinglcan contribute
to or shorten the time a person can live independently at home; For
older people, staying at home is very important, and it can also be
vérybdangerous. Many things can be done to homes to make them saferb
‘for the aged to live independently. Many of these things require the
use of energy.

Montgomery (1965) concluded that living in pne's own home is not
actually synonymous with total independence, but that as people get
older they become more dependent. Good housing is conducive to
independence. In a study of the housing needs of older peoplg in
rural areas, Cowles and Sweeney (1957) found that older people liked
to live in familiar surroundings, close to their friends and associ-
ates. 'lhey did not like to be isolated. Roscow (1965) found that the
. nuﬁber‘of older people's locai friends varied with the-proportion §f
old neighbors, and the aged tended to select their frien&s from older
father than from younger neighbors. From studies 6n relocation of the
aged, Niebanck (1965) reported that the elderly do not feadily«find new
friends, especially the single individuals. Howevér, couples seemed

to fare better.

Palmore (1971) studied certain variables as related to needs among

the aged poor, and found that sex was the strongest factor related:to

housing needs. Older men had more housing needs than women. Those
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with less edﬁcation, less income, ,and those who lived alone tended to
have more housing needs. Education was cited as the most importaht
variable of the last three. ' -

‘Agan and Anderson (1961, p. 3) state: '"Little research has been
devoted to solving the problems of housing the aged in any group, and
less to the specialvneeds of the rural aged." In their study they
found that the aged had, and to a great extent desired, independent
living arrangements. Eighty percent are self-supporting and 83 percent
own their homes. Montgomery (1965) found that a group of elderly
peoplevliving in a small town and surrounding rural area in Pennsyl-
vania desired to remain in their present residence. . Economic, mainte-
nance activity, and decision-making autonomy of these old people were
. studied. Montgomery also found a high percentage (84%) of the married
persbns owned their homes. The desire for independence was-very evi-
dent, even though findings suggested that a high peréentage was depend-
ent upon help from their children or other relatives.

Montgomery (1965, p. 90) found while studying the rural aged in
Pennsylvania that:

The perceptions which these older persons had of their

neighborhoods and housing are revealing. Seventy-eight

percent of them said that they liked their neighborhoods

'very well,' and 76 percent stated that they liked their

houses 'very well.' Meanwhile, 64 percent of the respond-

ents perceived their houses as being safe.

The interviewer's evaluation of housing gave a somewhat

different impression. For example, 73 percent of the

dwellings were relatively old houses having two or more

stories. Almost 90 percent of all dwellings were reached

by means of steps or stairs.

A study designed to add to the general understanding of housing

(Montgomery, Sutker, and Nygren, 1959)>revealed that older persons were
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relatively well satisfied with their housing. The study conducted in
Oklahoma revealedbthat over 39 percent of the respondents were éver

55 years Qf age. It is sometimes argued that older persons leave théir
farm homes and move to town. The findings of this study suggested that
the proportion of yquhger people leaving the rural aféas was much
greater than olaer beople. This also supported the statement that
"states with the largest proportion of older people are those in which-
the younger population has left in searéh of economic improvement"
(U.S. Department of Commerce, Bureau of the Census, 1973d, p. 1)..

Few of the older people had made recent improvements or were mak-
ing housing adjustments in prepafation for their old age (Montgomery,
1965; Nygren and Sutker, 1964). This finding perpted Monfgomery
(1965) to recommend that adult education programs, such as the Coopera-
tive Extension Service, need to devote greater effort to. educating
adults, especially oldgr adults, in making and then imﬁlgménting,wise

housing decisions.
Energy and the Decision Making Process

Decisions related to energy are present in juét about everything
that individuals and families do. Decisions concerned with the ﬁsé-of
direct energy sources involve temperatures at which to keep living
':spaée, whether to retrofit dwelliﬁgs, how much to use thevautomobile;
how clean to keep the bath, shower and laundry, how_the meals are
cooked, use of the fefrigerator and many more.

indirect energy use involves decisions on housing, the type, siie,
location, and insuiation. Consumer choices as to what kinds of appli-

ances are purchased, clothing selected, and the amount and processing
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of food eaten are all included in the decision making process (Hogan,
- 1978).

People spend their lives making decisions. Decision making is the-
choice or resolution of alterhatives (Deacon and Firebaugh, 1975).
Most decisions are voluntary, so decision making is an important art.
‘Decision making can be difficult, especially in a country which allows
the citizenry to make their own decisions. It is a.éomplex art, be-
cause decision making includes the procedures for reaching'sbund deci-
sions on the basis of pertinent knowledge, beliefs, and judgments, in
addition to procedures for obtaining the required knowledge, ideas and
predictions. Decision making is an applied art. It involves the
applicatidn of knowiedge, experience, mental and moral skills and the

,
power to determine what action should be taken to deal with a variety
of problem situations (Fulcher, 1965).

Fulcher (1965, pp. 6-7) states that decisions may be classified
into four types, depending on how they are made:

_ 1. Impulsive decisions, determined by impulsive or emotional
reactions to situations, without reflection; L

2. Routine decisions, which deals with familiar situations

in accordance with habits, customs, or rules;

3. Casuistic decisions, determined by accepted ethical,

moral, or religious principles; and

4. Thoughtful decisions, made after giving thought to

such pertinent factors as the problem situation, the
alternative courses of action available, and the
probable consequences of each.

It 1s thoughtful decision making that is of primary relevance to
this study. Thoughtful decision making may involve these factors:

(1) a problem situation; (2) a purpose to be achieved; (3) alternatives

for dealing with the.situation; (4) the probable consequences for each

alternativej and, (5) values which the decision-maker may attach to -
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the probable consequencesvof-the alternatives (Fulcher, 1965).

Deéision making‘in the hbme often grows out of specific'néeds. In
various roles as famiiy membefs, people are involved with several areas
of decisions - ecoﬁomic,_social, and technical. Economic decisions may
have sociai implications; social decisions may have both economic aﬁdb
technical consequences; and technical decisions may have social and
economic cohsequences. The amount of money the decision maker has .
affects the kinds of economic decisions he or sﬁe make. A certain
amount of money is required for the decision maker to have a real
choice about its use. At the subsistense level, money is usually spent
on basic necessities, or occasionally, for avenues of escape from the
problems of life. Many social decisions invblvelmaking changes in
areas that are related to values. Actiohs are usuaily consistent with
reai values (Oppenheim, 1972). | |

Decision making is crucial to management. Mansgement occurs when
some change is desired or required, a problem to be solved or a cﬁoice
to be made. One aspect of the action element in mansgement is repre-

- sented by decisions motivated by values and goals. The process of
making a single decision is not as complex as the managerial process,
which requires many interrelated decisions (Gross snd Crandall; 1973).

The components in desision making do not always‘oécur in a step-
like mannef. Individuals or groups, usihg the decision making process,
may omit some, ovérlap'othéfs; or alter the sequénce of use. Decision
making steps can reflect tﬁe enviromment in which fhey afe used as -

well as the personalities of the participants (Nickell, Rice, and |
Tucker, 1976). A probability expresses the 1ikelihood00f the N

occurrence of a particular outcome. Subjective probabilities are
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those assigned by the decision maker. .The decision maker will draw on
logical inference, personal experience, experience of others, in addi-
tion to other data to form a judgment as to the probability of an
outcome. Utility is the total satisfaction associated with a particu-
lar outcome.

Maynes (1976, p. 192) states:

"+ + .« the more knowledgeable the decision maker, the better

is the quality of decision-making. . . . The person whose

factual knowledge of his environment and whose capacity for

forming 'shrewd judgments' is greater, will utilize subjec-

tive probabilities, payoffs, and costs that correspond more

closely to reality.

When a choice must be made among ends that are genuinely alterna-
tive,'it'is reasonable to choose in such a way as to receivé-fhe most
benefits. Economizing occurs when two or more ends are in competition
with each other, and is an evaluation and selection of ends. When_an
economic problem exists, in the sense that achievement of one end
implies a sacrifice of the other end, economizing is necessary. No
choice of ends need be made and no problem exists if no sacrifice is
necessary. 'Sacrifice of one end is necessary to achieve another only

when both are dependent on common means which are scarce" (Deising,

1962, p. 44).
Summary

The liferature reviewed revealed an extremely comﬁlex association
of practices and-habits‘of’cpnsumers in relation to energy comnserva-
tion, and the causes and effects of attempts to change the eneigy use
customs of various people. It also revealed that the lower income

group is willing to restrict the use of energy, when possible, but
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due to economic pressure have always had to reduce energy use to a
minimum. On the other hand, thevwealthy are less concerned with
conservation.

There -are mény conflicts of intefést involved in dealing with- the
epefgy éituation. Many opinions have been offered on how to'déal with
the problem, possible solutions and alternatives have been suggested,
bﬁt no unified effort has been developed.-

The incentive to change habits and 1life patterns seems more effec-
tive in the middle income class and the young;vbut is accomplished by -
education which is a slow process; The elderly find it harder to
change the habits of a lifetime, and many times are less able due to

economic pressure.

Decisions related to energy are present in just about everything
peoplé do. Decision making in the home often.grows out of specific
needs; When a choice‘is made it is reasonable to chqose in such a
way as to receive the most benefits. No choice need be médevand nov

problem exists if no sacrifice is necessary.



CHAPTER III
METHODS AND PROCEDURES

The major purpose of this study was to examine the impact of the
~ cost of residential energy on decisions made by elderly houséholders.
These decisidns included changed practices to conserve energy in the
home and retrofitting dwellings to make them more energy efficient.

| DiscnSSion in this.chapter will focus'on:‘ (l) research design,

(2) development of the data gathering instrument, (3) population

" studied and selection of sample, (4) collection of data, and (5)

procedures used in analyzing the data.
Research Design

Information for this study was gained through survey research
design. Compton and Hall (1972, p. 139) reported that:

purposeful surveys which are well-planned and analyzed have

~ an important place in home economics research. Their

principal contribution is in describing current practices

or beliefs with the intent of making intelligent plans for

improving conditions or processes 1n a particular local

situation.

Sample surveys are conducted for purposes of Understanding the
larger population from which the sanple was initially selected (Babbie,
1973). The accurate assessment of the characteristics of whole popula-
tions of people is the primary interest of the researcher. The beliefs,

opinions, attitudes, motivations, and behavior of people are the foci

of survey research (Kerlinger, 1964).

28
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The interview technique was selected for éathering infofmation for
this survey research. More flexibility in obtaining information is
provided by the interview than the self-administered questionnaire.
Greater depth of response and more accurate information may be obtained
in a face~to~face situation than is possible with a mailed question-

naire (Compton and Hall, 1972).
Development of the Questionnaire

A:questionnaire was developed to elicit information in these
spécific areas:.-(l) energy source and cost, (2).ene;g§ conservation
‘knowledge, (3) energy saving improvements, (4) dwelling featu?es and -
‘household appliances, (5) energy éonservation‘prgctices, and (6)

selected socio-economic characteristics (Appendix A).

Energy Data

The accuracy of measurement of total energy cdst was very impor-

tant to the study because it was the dependent variable in many of

éhe statistical procedures. Therefore, cooperation was gained from
Arkansas Power and Light Company and Arkansas Western Gas Compahy to
supply data on electricity and naturaljgas for the period of time be-
tween June 1977 and Mayvi§78. Respondents were asked to sign authori-
zation forms (Appendix B) allowing utiiity companies to release cost
data. ﬂousehold records were accepted in lieu of utility coﬁpany
‘recordsvand estimates were accepted if resﬁaﬂdents refused to sign
authorization forms and had not kept household records (see Table XXI,
Appendix C). Market value was used as a basis for eétaﬁlishing cost

of wood that participants may have cut from their own property.
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Energy Conservation Knoﬁledge.

The 17-item energy conservation tesf was adaﬁted from the study
conducted by Kilkeary and Thompsbq (1975)"and\used.witﬁ their permis-
sion (Appeﬁdix B). According to Kilkgary and Thgmpsoh; ten of the ques-
_'tioﬁs wére common seﬁse type questions'énd seven fequired more technical
'knbwledge.of energy use. The technical quegtions dealt with electrical
appliances and equipment. Some kpowledge of electrical science is nec;
essary to understand the internal efficiency of electrical equipment.

See the questionnaire in Appendix A.

Energy Saving Improvements

The retrofitting techniques included in the‘questidnnaire were
 th6se examined in a study by Petersoﬁ (1974) to detefmine the potential
savings which could be realized over the lifetime of the investmént.
An open—ended category was included to list other improvements which

- had Been made to the dwelling within the past five yéars.

Dwelling Features and Household Appliances

Information about selected characteristics of the dwelling and
major household appliances was gathered making it possible to compare
cost of energy with dwelling characteristics and appliances used in the

household.

Energy Conmservation Practices

A l4-item section on changed practices relative to energy conser-
vation was an adaptation of and an addition to the Kilkeary and.Thompson

(1975) study. An open-ended question was included to gather information



31
on other energy saving practices. -

Socio~economic Characteristics

In this section questions were asked relative to the size of the

household, sex, age, race, émployment, education, health, and family

" income.

l'Doctoral studengs enrolled in a graduate seminar class made
critical evaluation‘of‘thé‘questionnaire. Suggestions for.improvement
were made‘by the-GraduatelAdvisory Committee before-the queétioﬁnaire '
' &as'pretested.' The quéstionnaire was field tested with a random
sample drawn from the population remaining after the sample uéed in

‘the study was selected.
Selection of the Sample

The population for the study consisted of lists of the names and
addresses-of fegistered voters, 62 years of age or older, of the fivé 
incotporated‘towns of Marioﬁ County,‘A:kanéas. The addresses and last
‘names of indivi&uals were matched to determine Household membership.
Pogt office personnel checked the lists fof accuracy. The revised
listé were aiphabetiied.according to towns and names (wards within the
towﬁsrwere 1isted in nuﬁerical order) and then combined to make a con-
tinuous list. A systematié sample with a random start (Babbie, 1973)
was used to select the households. In selecting the systematic sample,
the number three was drawn at random‘for the firét number, then every
sikth household was chosen for inclusion in the_sample. Households
'constituted the secondary sampling unit and thé househ&id head or the

spouse of the household head was the final sampling unit.
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Collection of the Data

\ . N
A letter explgining the study was mailed to the householders
approxiﬁately one week before the anticipated interview (Appendi# B).

vThe first group of ;etters ﬁas mailed in‘June 1978. 4The letter was
followed gy a teiephone call, if possibie, to schedqle an appointment
for the interview. The addresses were in the form of route and box
numbers, ;o the researcher relied on the householder for ﬁirectiéns
on how to reach the residence. For thosé househo%ders who had no tele-
phone, the,reseafcher made inquiries from utility company personhel
or public officials as to‘thé location of the residence. Interviews
were made during a three month period from June through August, 1978.
Thévenergy data supplied by the electric company was a COmputeriied.15—-
“month print—out,‘thereforé, the interviews had to be completed within
‘the three month period fof the annual eﬁergy data to be consistent.
‘The researcher personally conducted the 97 interviews in this

, sfudy. Tﬁe‘questionnaire was studied carefully and practiced aloud
béfore using it in a face-to-face situation. The question wording was
checked in the pretest. The researcher consistently phrased questiohs
as they appeared in the questionnaire, and recorded the respondent's
‘answer while proceeding with the interview. Each quéstionnaife was.
identified by a éode nuhber and the respondents were assured that indi-
viduals would not be identified in the study. The household head or
spouse was accepted as a respondent.

- At least four atteﬁpts were made to contact subjects by teleﬁhoﬁe.
1f unsuéceszul, twd visité were made in an attempt to gomplete thé

interview. Thirteen householders refused to participatey thirteeh '



33

could not be contacted:\bix did not fit the criteria, two were deceased

and two had moved out of the area. See Table II in Chapter IV.
- Analysis of Data

Quesfionnaires wereAcoded, recorded on transfer Sheets and key
punched on IBM computer cards. A code book was constructed describing
the 1océtion of variables in the data file and the numerical assign-
ments given to specific variables. The Statistical Analysis System
(Barr, Goodnight, Sall and Heiwig, 1976) was used in analyzing the
data. A computerized data summarization was tabulated for all ques=
tionnaire items. |

‘ To complete ;he preparation of data for analysis certain measures
were developed. The total annual residential energy cost was a summa-—
‘tion of the cost of energy froﬁ ail sources. Tﬁése-sources included
electricity, natural gas, liquid petroleum gas, fuelioil, and wood.

The energy conservation knowledge test was scored for each re-
spondent. Points were given accofdingly: one point for a correct |
response, no points werekgiven for an incorrect response. The total
number of points for each respondent was divided by 17, the.total

number of points possible. A percentage score was the statistic.

The measurement of'selécted physical characteristics of the
dﬁelling is listed in Table I. Nineteen varigbles were selected for ‘v
analysis In this part of the study.

An index was developed to measure changed énergy conservation |
practices for a time period of the past five yéars, or'since the'”
energy criéis of 1973-74. There were 14 items in this section.

A score of one point was given for a changed practice resulting in
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energy conservation; one point was dedﬁcted for a changed practice re-
sulting in more energy_uséﬁ zero was given for ﬁo change in’practice.
If the practice was not phisically possible in the respondent's home,
the number of items thét did not ap%ly was deducted from the total
number of items, giving a tétal number ﬁossible for each individual;
The summation of poinﬁs divided by the number possible gave a percent-

age score for the statistic.

. TABLE I

MEASUREMENT OF SELECTED DWELLING FEATURES

Measurement of Variables

Physical Characteristics 1. Number years of occupancy
of Dwelling 2. Classification of floor levels

3. Classification of exterior materials
4. Types of foundations

5. Presence of attic crawl space

7. Presence of unheated garage

7. Number of windows

8. Presence of storm windows _

9. Presence of window weather stripping
10. Presence of insulation (ceiling, wall
: and floor)
11. Number of exterior doors
12. Number of storm doors
13. Exterior door orientation
14, Presence of exterior door weather

stripping

15. Total square feet living space
16. Type of heating equipment
17. Number of fans to circulate heat
18. Type of air conditioning
19. Number of major appliances.
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Socio—-economic variables included in the study were household
size, sex, age, family employment status, education, health, family
income and role of the respondent. These measures were standardized

indices,
Test of Hypbtheses

A t-test for independent samples was used to tesf ﬁhe significance .
of the differences between the means involving two sample groups
assumed to be drawn from normqlly distributed populations with equal
vafiahces. One-way analysis of variance was used to test the signifi-
cance of differences of means involving more than two sa@ple groups.
Thes¢ statistiéal procedures were used to test tpe following nuli
hypothesesi

1. There 1is no significant difference between the total cost of
energy coﬂsumed in the households of élderly peoble and fhe
specified éocio—economic characteristics (Hypothesis I).

2. There 1is no significant differencé between the total cost of
energy consuﬁed in the households of elderly people and
selected dwelling features (Hypo:hesis I11).

3. There is no significant difference between (a) the cost of
energy consumed in households of elderly people, (b) knowledge
of:energy conservation, and (c) changed energy conservation

" practices and decisions tobretrofit the dwelling (Hypothesis
©IIT). |

A probabilitonf .05 was accepted as the criterion of'significancer

Pearson producﬁ~momen£ correlation was used to describe'ﬁhe

relationship and level of significance between paired measures of
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quantitative variablés{ Pearson prodﬁc;-moment correlation coefficient
wés used to test the following null hypotﬁéses:

1. There‘is no relationship between energy conservatioﬁ knowledge
aqd changed enérgy conservation practicés in the household
(Hypothesis IV).

2. There is no relétionship between energy conservation knowledge
and the total cost of energy consumed in households of elderly
people (Hypothesis V).

3. There is no relationship beﬁween changed energy conservation

practices and the total annual cost of energy consumed in

households of elderly people (Hypothesis VI).



CHAPTER IV
ANALYSIS OF DATA

wThe presentation and analysis of the data collected through the -
use of a questionnaire is included in this chapter. The questionnaire
is preseﬁted in Appgndix A. Results of the statistical analysis are
reported in relation to seven objectives of the study. The eighth

objective is discussed in Chapter V.
Description of Households and Enefgy Data

Objective I of thé study was to obtain data.concerning energy
sources and the total annual cost of direct energy used in.single
.family detached dwellings of elderly householders.. |

Subjecté of this study were elderly housgholders residing in small
incorporated towns, ranging‘invpopulation from 150 to 1500, of Marion
COthy, Aikansas. The household head was 62 years of ége or older.-
Marion County towns were selected because they are representative of
communities in the Ozark region, which includes part of Arkansas,
Oklahoma, and Missouri (U;S. Department of Commerce, Bureau of the
Census, 1973a, b and g). The communities are a mix of natives and
newcomers, mostly retirees, who have moved to the region for the
scenic beauty and recreatidnal aspects of the lakes country.

‘The‘following criteria were established for selecting partici¥

pants: (1) the household head must be 62 years of age or older,

37
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(2) the réspondént must live in avsingle-family detached dwelling (in-
1‘ cludes'mqbilé home) , (3)'the householder must have_lived in his or her
present dwelling\ for'at least one year, and (4) the household head must
be willing.to participate in the study.

" Interviews were éuccessfully completed in August 1978 with 97
‘of the 133 selected householders. See Table II for distribﬁtion of

selected sémple.

TABLE II

DISTRIBUTION OF SELECTED SAMPLE OF ELDERLY
HOUSEHOLDERS IN MARION COUNTY, ARKANSAS
‘ .

Households By Town

A B C D E  Total

Selected 60 23 4 11 35 133
‘Could not contact 9, 1 - 2 1 13
Did not fit criteria 5 1 - - - . b
Refused 8 2 - 1 2 13
" Moved - - - - 2 2
Deceased = - 1 - 1 2
" Completed . 38 19 3 - 8 29 - 97

Fuels used in sample households of the elderly included electric-
ity, natural gas, liquid_petroleuﬁ gas, fuel oil énd wood (Table III)..
Electriéity was used in all households; other fuels used in descending

order were: natural gas (49.5 percent), wood (30.9 percent), liquid
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petroleum gas (19.6 percent), and fuel oil (1.0 percent). From one to

‘a combination of three fuel sources were used in the households.

TABLE III

FUELS USED BY ELDERLY HOUSEHOLDERS
IN MARION COUNTY, ARKANSAS

' Fuel L | Households (N=97) ~ Percent
" Electricity | 97 | 100.0
Natural gas 48 C : 49.5
Wood . 30 : 30.9 -
. Liquid petroleum gas : _ 19 o 19.6

Fuel oil : 1 i ‘ _ 1.0

Note: Number and percentages do not total 100 percent because more
than one fuel source was used by some households.

Expenditures for all sources were used in calculating>the total
annual cost.. Householders in town A, which accounted for 39.2 perceht
of the sample, spent more annually for energy (X=$676.95) with a range.
6f'$192 to $1524. Householders (8.2 percent) in town D spent aﬁ avefége
of $531.75 annually with a range of $226 to $828. 1In toﬁn E, house-
holders (29.9 percent) spent an éverage'of $497.03 with a range of
~ $221 to $983. 1In town C, an average of $452.33 was spent annually by
householdérs (3.0 percent) with é rangevof $208 to $613, and in townAB,
householders spent aﬁ average of4$389.00 annually with a range of $234‘

to $607. Mean, standard deviation and range of total fuel cost to
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householders according to towns are recorded in Table IV. The source

of energy data is recorded in Appendix C.

TABLE IV

MEAN, STANDARD DEVIATION AND RANGE
FOR ANNUAL FUEL, COST BY TOWNS

Household A Standard
Town (N=97) Percent Mean? Deviationb Rangec
A ' 38 39.2 $676.95 $265.21 | $192-$1524
B 19 - 19.6 389.00 82.94 234 607
c 3 3.0 452.33 ' 215.07 - 208- 613
D 8 8.2 531.75 ©209.30 226- 828

E 29 29.9 497.03 207.81  221- 983

q0verall mean: $547.84
bOvefali standard deviation: $240.48

=cOverall range: $192-$1524

Natural gas was used in 47.4 percent of thebhomes for heating,
. followed by electricity (29.9‘percent) and liquid petroleum gas (13.4

» percent). Electricity was used for coqking by 50.5 percent; whiie |
,natural gas was used by 34.0 percent, and‘liquid petroleum gas-by 15.4
 p€rcent. Most of the homes used electricity for cooling (95.9 percent);

Only 3.1 percent used natural gas for éooling and one percent used no



41

energy source for cooling (Table V).

TABLE V

FUEL REPORTED MOST FOR HEATING,
COOKING AND COOLING

. : Households ,

Purpose and Fuel (N=97) Percent

Heating
Natural gas 46 47.4
Electricity 29 . 299
Liquid petroleum gas 13 : : 13.4
Wood 8 8.2
Fuel oil ' 1 1.0

Cooking , .
Electricity : 49 . . 50.5
Natural gas : 33 ‘ 1 34.0
Liquid petroleum gas 14 14.4
Wood ’ 1 1.0

Cooling _
Electricity 93 95.9
Natural gas 3 ' 3.1
None 1 1.0

Note: Number and percentage based on total responses for each purpose.

Natural gas was not available in towns A and C. Householders in
town A used électficity and liquid petroleum gas more for heating; town
C used wood more for heating; and towns B, D, and E used natural géé

more for heating.
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Analysis of Socio—Econoﬁic Cheracteristics
Objective II of the study was to coslpare'seiected soclo-economic
. characteristics with annual expenditures for energy consumed in sihgle
family dweilings of eldefly householders. The socio—economic'charac—
teristics examinediwere size of household, sex of househcld head, age
of‘household head, age of spouse, eﬁployment status of household
members, e&ucation,of household head, education of spouse; healch oi
household members, family income, and role of respondent.

The first null hypothesis examined in this study was.that there is
no-significant difference between the total cost of energy consumed in
households of elderly householders and specified socio-economic charac-
teristics (Hypothesis I). The variables of sex cf household head and
family emplqyment status was tested by the t-test for significant dif-
ferences. The .05 criterion was chosen for the level of significance
"for the t.statistic.

The t-test assumes equality of the poéulation‘variances. When
this assumstion is untenable the ordinary t-test should not be applied.
An adjustment in the number of degrees of freedom may be made in the
'.velue of_t'required for significance at a critical level (Ferguson,
1976). Bartlett's test for homogeneity (Steel and Torrie, 1960) was
used to determine the asscmption of.equal or unequal variances. When
the probability of the F value resulting from this test was greater
than .05 level of significance, equal variance was assumed for theit
statistic. When the F value was less than .05 level of significance,
unequal variance was assumed for the t statistic and the degrees of

freedom were adjusted. See Tables XXII and XXIII in Appendix C for



43

additional statlistical dath of t—tests,.including equal and unequal
variances, degrees of freedoﬁ, énd the pfobability.of the F statistic
for Bartlett's tesf for Homogeneity.

Employment, fuil or ﬁaft—time, with or without retirement income
was compared with income f;om retirement 6nly to establish the familyfs
employmeﬁt status. iny about one—fourfh (25.8 percent) éf the house-~
holders received incéme from employment of one or more family memberé;f'
The remainder (74.2 percent) received retirement incpme only. The
t-test révéaled no significant difference at the .05 level for hogse—
holders,Who received employment income and those who received retire-
ment income only. The null hypothesis was accepted for this variable.
The results of this test are given in Table VI. ,

One way analysis of variance was used to analyze significant dif?
ferences in categories of other socio-economic characteristics. Based
on the F test, using the .05 criterion for level of significance, the
' variables of size of household, age of household head, education of
household head, education 6f spouse, family income, and role of the
respondeﬁt were found to be significant. The null hypothesis-was
rejected for these variables.

Of these variables, the highest calculated F-value was for family
income (Table VII). The amount spent for energy increased as income
increased until the $16,000 and over level was reached. This group
 spent slightly less than the gfoup with incomes from $l2,000 to $15,999
(Table VIII).

Next_in order éfAsignificance (F value 10.23) was'the age of the
houseﬂold head. The amount spent for energy decreased as the age of

the household head increased. Household heads who were 76 years of age



TABLE VI

THE T-TEST COMPARING ENERGY COSTS OF SPECIFIED SOCIO-ECONOMIC
"CHARACTERISTICS OF HOUSEHOLDERS

Households : Standard e

Variable (N=97) Percent Mean Deviation © Value Prob>(t)
Sex of household head
Male 66 . 68.0 $602.11 . $245.78 g
. 3.4189 0.0009
Female .31 32.0 432.29 - 184,11
Employment status
Retirement only 72 . 74.2 538.15 245 .69 : ‘ xsP
- -0.6710  0.5038
Some employment 25 25.8 575.72 227.28

8gignificant difference at the .05 level.

bNo significant difference at the .05 level.

%
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and older spent an avérage of $&d7.25 annually for énergy as compared

to $675.58 for those from age 62 to 65 (Table VIII).

TABLE VII

ONE-WAY ANALYSIS OF VARIANCE COMPARING ENERGY
COSTS AND SPECIFIED SOCIO-ECONOMIC

CHARACTERISTICS
(N=97)
, F Level of
Characteristic DF Value " Significance

Family income 5 12.30 '0.000152
Age of household head _ 5 10.23 "~ 0.00018
Education of household head 2 9.63 0.00028
Education of spouse 2 7.49 0.0018
Size of household 2 7.04 0.00148
Respondent 2 5.28 0.00678 b
Age of spouse 2 2.39 0.097408
Family health 2 1.08 -~ 0.3429n08

aSignificant difference at .05 level.

bNo significant difference at .05 level.

Asbthe yearsiofveducation increased for.the househéld head so did
annual energy costs. Those'having eight years or less of education
“paid the least amount (X=$460.68) for energy; those with niné through
twelye years of education pald more (X=$544.88); and those with thii—
teen years or more of education paid the most (X=$738.56). See Table

VIII.



TABLE VIII

FREQUENCY, PERCENTAGE AND MEANS OF CATEGORIES
USED IN COMPARING ENERGY COSTS, FOR SPECIFIED

SOCTIO-ECONOMIC CHARACTERISTICS
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Characteristic Categbries Number  Percent Mean
Size of household . One member 31 32.0 422,58
(N=97) Two members 61 62.9 603.44
Three or more ‘ : . o
members 5 5.2 646.00
Age of household 62-65 years 26 26.8 675.58
head 66-75 years 43 44.3 561.53
(N=97) 76 years or more 28 28.9 407.25
Age of spouse 65 years or less 65 67.0 534,23
(X head and 66-75 years 24 24.7 624.62
spouse) 76 years or more 8 8.2 428.00
(N=97) *
Education of head 8 years or less 38 . 39.2 460.68
(N=97) 9 through 12 years 41 42.3 544,88
13 years or more 18 18.6 738.56
Education of spouse 8 years or less. 53 54.6 460.34
(X head and 9 through 12 years 29 29.9 626.69
. spouse) 13 years or more 15 15.5 676.27
(N=97)
Family health All excellent or good 40 41.2 539.90
(N=97) Excellent/good; :
' - fair/poor 27 27.8 601.96
All fair or poor 30 - 30.9 509.70
Family income $2,999 and less 19 - 20.4 366.47
(N=93) $3,000-%4,999 17 18.3 418.35
$5,000-$6,999 15 16.1 482,27
$7,000-$8,999 14 15.1 537.00
$9,000~-$11,999 10 10.8 758.80
$12,000-5$15,999 13 14.0 804.08
816,000 and over 5 5.4 768.40
Respondent Male head 28 28.9 601.21
(N=97) Female head 33 34.0 441.97
; 36 37.1 603.38

Spouse
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To analyze the effect of the education of the spoﬁse on the total
fuel costs, the mean number years of education of the spouse and house-~
hold head was calculated and used as a basis for comparison. The same
trend was reflected for education of the spouse as it was for the
household head. Energy costs increased as the years of education of
the spouse increased. See»Table VIII for categories and-meaﬁs.

. Théré was a greétér difference in the amount spent for energy in
~ ome member versus two member households (X=$422.58 and $603.44, respec-
tivély) than in two mémber versué‘three or four member households X=
$603.44 and $646.00, respectiveiy). As the number of people.per house-
hold increased the cost of energy per person decreased (Table VIII).
The mean annual cost of energy per person in one member households was
$422.58; in two member households, $30l.72; and in three or more member
households, $215.33 orﬂless. | |
| Interviews were coﬁducted with 28 male heads of househpld,.33
. female heads of household and 36 spouses of household heads. ‘There
was‘very.little difference in total energy costs reported by the male
head (X=$601.21) as cpmpared to that reported by the.spousé (f¥$603.38).
The female head of houséhold spent considerably less for energy (X=
$441.97) than eithér the mélevhead or spouse of household head. See
respondent characteristic in Table VIII. |

Based on the .05 criterion for level of significancé, the null
hypothesis for the variableé of age of épouse and health of family
- members was not rejected. There was no significant difference iﬁ'the
total annual cost of residential energy with the variation of the
spouse's age and‘the'condi;ion of the health of family members (Tablé

VII).



48

The mean age of the spouse and household head‘was used in analyz-
ing the data to determine the influence of thé spouse's age on the
total cost of energy. Coﬁparison of the means of the categories
revealed that energy costs were greater for those aged 66 through 75
(i=$624;62)vand smaller for thosé aged 76 or older (X=5$428.00). The,.
mean cost of energy for the category of 65 years of age or less was
$534.23 (Table VIII).

In analyzing family health status, family members were categoriéed
as all being in‘excellent or good health, some in excellent of good
health and some in fair or poor health, or all family members as being
in fair or éoor health. Hduseholders with’all members in fair or poor
health paid the least (§=$509.70) for energy; those with membérs in
vexcellent or good health and members in fair or poor health paid the
most (X=$601.96) for energy; while those with all family members in
excellent or géod health paid aﬁ amount (X=$539.90) between these two »

categories (Table VIII).
Analysis of Selected Dwelling Features

Objective III of the study was to determine 1f'sele¢ted dwelling
féatures affected the total cost of energy consumed in singlé family
dweliings of eldefly houséhqlders. (The measurement of selected dwell-
‘iﬁg characteristic was discussed in Chapter III.) Hypothesis II was
tested to meet this objective. The null hypothesis waé there is no
significant difference between the total cost of energy consumed by
the households of elderly people and selécted dwelling features.

Thé t-test was used to test the variables of floor level, presence

or absence of insulation, unheated garage, attic crawl space, exterior
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' duor orlentuthn;nﬁd types of heatiné equipment. The .05 level of sig-
nificance was chosen.;‘See Table XXIII in'Appendix C for complete
statisticai data. In this test, the calculated t-value was greater
than the tabulated value at the .05 level for the variables of ceiling
iﬁsulation, wall insulétion, heating equipment types of fireplace,

gas space heater, electric baseboard heater, and central electric

-~ furnace. From the above observation, the null hypothesis must be

rejected for these variables. The null hypothesis was not rejected

for the variables of floor level, floof insulation, unheated garage,
attic créwl space, exterior doér orientation, heating equipment types
of portable electric heater, central gas furnace, Wood stove, and other
types (Table IX). 1Included in other types.were:’ radiant electric
heater,'eléctric heat pump, electric wall heater, oil furﬁace, gas
floor furnace, and électric ceiling coils.

Peterson (1974) reported that a considerable savings in energy
could be made by the installation of édequate insulation. When com-
paring means of total energy costs, it was observéd that more was spent
for energy by householders whose dwellings were insulated than those
whose dwellings were not insulated. The presence of ceiling and wall
insulaﬁion was found to be significant but the presence of floor
insulation was not significant (Table IX).

Findings of this study revealed that energy éosts were greater for
hoﬁsehqlders living in multi~level dwellings than those living in one
lével dwéliings but:the‘difference was not significant. Those living
in one level dwellings had energy costsAélightly below (§;$525.74) the
overall mean of $547.84, and those living in multi-level dﬁeilings had

costs slightly above (X=$627.81) the overall mean (Table IX).



TABLE IX

THE T-TEST COMPARING TOTAL ENERGY COST OF
~ SELECTED DWELLING FEATURES

Number of Standard ten

Variable Households Percent Mean Deviation Value Prob>(T)
Floor Levels (N=97)
One level 76 78.4 .  $525.74 $234.99 : ‘ns
Multi-level 21 21.6 627.81 248.88 -1.7398 0.0851
,
Ceiling Insulation (N=96)
Presence 80 83.3 571.97 253.09 s
Absence 16 16.6 445.50 112.74 3.1666 0.0026
Wall Insulation (N=91) v
Presence 64 70.3 600.19 243.96 S s
Absence 27 29.7 404 . 44 139.79 4.8134 0.0001
Floor Insulation (N=94) . -
Presence 26 27.7 583.96 234.58 ' ~ E ns.
Absence 68 72.3 542.57 244 .46 0.7423  0.4598
' Unheated  Garage (N=97)
Do not have - 91 ' 93.8 542,52 243,48 . ns
Have . 6 - 6.2 628.50 186.83 ~ ~°0-870  0.3991

Attic Crawl Space (N=97)

680.57 308.89

Do not have 7 2
8 537.51 233.35

7 ns
Have » 90 92. '1.5266 0.1302



TABLE IX (Continued)

. Number of ' . Standard e
Variable Households Percent Mean Deviation Value Prob>(T)
*
Door Orientation
North ‘ ‘ ) o e
Do not have 46 47 .4 $533.09 $213.95 - . ns
Have - | 51 52.6 561.14 263.55 -0.5716 ~ 0.5689
South ' ‘ .
Do not have 39 40.2 529.90 '243.38 . ns
Have 58 59.8 559.90 239.88 -0.6007 0.5497
East | ,
Do not have 42 43.3 558.79 277 .64 ns
Have 55 56.7 539.47 - 210.04 0.3902 0.6973
West o , .
Do not have 42 o 43.3 507.69 230.59 ) ns
Have | 55 56.7 . 578.49 245.41 ~1.4449 0.1518
Northwest _
Do not have 95 97.9 - 542.72 234,59 : ' . ns
Have. | 2 2.0 791.00 507.70 ~1.4333 0. 14494
Southwest . .
Do not have 96 99.0 549.04 241.45 B ns
Have ' 1 1.0 432.00 | 0.4822 0.6307
Southeast _ : ' _
Do. not have . - 95 97.9 542.72 234.59 4 o, 08
Have , 2 _ 2.0 791.00 507.70 -1.4533  0.1494

19



TABLE IX (Continued)

N Number of Standard e _
Variable ‘ Households Percent Mean Deviation Value Prob>{T)
Heating Equipment (N=97) ’
Fireplace : . ' :
~ Do not use 80 ' 82.5 491.55 199.46 s
Use 17 17.5 812.71 245.29 ->.7846  0.0001
Portable Electric Heater o S R '- _
Do not use 89 91.8 543.34 234,54 g ns
Use 8 8.2 ' 597.87 313.72 -0.6126  0.5417
Gas Space Heater ‘
Do not use 56 57.3 " 639.87 262.33 -
Use 41 42.3 422.12 126.92 3.4071 0.0001"
Baseboard Heater (electric)
Do not use 92 ‘ 94.8 532.25 232.45 s’
Use 5 5.2 834.60 224,27~  ~2-8367 0.0056
Central Furnace (electric) : o
Do not use 75 77.3 - 484.93 211.32 : s
Use | 2 22,7 762.27 211.41 -5.4122 0.0001
Central Furnace (gas) ’ : :
Do not use 77 79.4 527 .45 227.93 ns
Use 20 ©20.6 626. 30 276.07 -1.6525 0.1017
Wood Stove . \
.Do not use 85 87.6 534.25 226.53 ns
Use 12 12.4 644.08 318.26 ~1.4905 0.1394
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TABLE IX (Continued)

. Standard

* Number of » "t A
Variable Households Percent Mean Deviation Value . ~ Prob>(T)
Other Types A
Do not use 86 88.7 $555.88 $241.48 ns .
Use 11 11.3 233.69 0.9210 0.35947

484.91

*

There were no northeast doors.

€5



The presence of an attached unﬁeated garége was not significant
at the .05 level. Dwellings with an attached unhéated garage had
slightly higher energy c;sts (X=$628.50) than dwellings that did not
have an attached unheated garage (i¥$542.52). See Table IX..

» Dwellings with attic crawl space had lower energy costs (X=
$537.51) than dwellings without attic crawl space (X-$680.57). See
Table IX. Mobile homes accounted for five of the seven dwellings that
did not have attic crawl space.

Energy.costs were noﬁ related to the orientation of exterior
doors. _A majority'(59.8 percent) of the dwellingé.had doors opening
to the south, 52.6 percent had doors opening to the north, 56.7 percent.
had doors opening to the east, and 56.7 percent had doors opening to
the west (Table IX). The number of exterior doors ranged from one to
seven Eer dwellings.

Types of heating equipment used in homes that had higher energy
costs were the fireplace (§¥$812.7l), baseboard electric heater
C§=$834.60) and cenﬁral electric furnace (X=$762.27). ‘All of these
were higher than the overall mean of $547.84. The gas space heater was
used in households that had lowerlenergy costs (§%$422.12) than the
, overall mean. Othervtypes tested were not significantly differeﬁt in
thelamount spent for residential energy (Table IX), but the meaﬁ for
pthef types‘(i¥$484.9l) wés less than the overall mean.

One-way analysis of variance was used to test the significapt dif-
ference in categories of the variables of length of occupancy, exterior
materials,xtypes‘of foundations, number of windows, presence of stbrm
windows or insulating glass, presence of window weatherstripping, num-

ber of exterior doors, presence of exterior storm doors or insulating
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glass, presence of exterior door weatherstripping,'square feet of
living space, number_of fans to circulate heat, type of air condition-
- ing, and.number of majof appliances.

Based on the .05 criterion for level of significance, the second
‘null hypothesis was rejected for the variables of length of occﬁpancy,
type of exterior material, foundation types, number of windows, pres-
énce of storm windows, presence of window weatherstripping, presence of
storm doors, presence of exterior door weatherstripping, number of
' square feet of living space, number of fans used to circulate heat,

type of air éonditioning, and number of major household appliances

(Table X).
TABLE X
ONE-WAY ANALYSIS OF VARIANCE FOR COMPARING
TOTAL ENERGY COSTS OF SELECTED
DWELLING FEATURES
Degrees of F Level of
Variable Freedom Value Significance
Occupancy . 3 2.77 0.0451Sa
Exterior materials 3 4.21 0.00788
Foundation types 1 5.86 0.0170%
. Windows 2 3.99 0.02188
Storm windows : 2 6.45 0.0248
Window weatherstripping 2 6.75 0.00188 b
Exterior doors 2 2.30 0.1058n8
Storm doors 2 5.26 "~ 0.00698
. Exterior door weatherstripping 2 6.65 0.00208
Living space 5 7.65 0.00018
Fans for heat 2 8.45 0.00048
Air conditioning 2 16.92 0.00018
2 12.73 0.00018

Major appliances

aSignificant difference at the .05 level.

bNo significant difference at the .05 level.
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.By comparing the means for length of occupancy, it was noted that
householders consistently pald less for energy as length of occupancy.
iﬁcreased.’ Householders who had lived in their dwellings:for one to
five yearsipaid more (X=$652.80) than those who had lived in their
homes 21 years or more (i%$466.10). See Table XI for means.and
categories.‘

‘Householders living in dwellings with wood exteriors spentjless
(X=$480.82) for energy than those with masonry (i¥$602.86); metal
(§=$646.6T) or combinafion (X=$680.93) types of exterior materials.

See Table XI. Combination materials were stone and wood, stone and
asbestos siding, brick and wood, and stucco and tar paper.

Foundations of.one level d&ellings with concrete slab floors and
floors with crawl space were used for comparison in the statistiéal
anélysis. Foundation types of the multi-level dﬁellings were so varied
and some had a combinatiqn of slab and crawl space that the analysis
was not meaningful. Householders with one-level dwellings built with
crawl space under the floor spent considerable less (X=$494.38) fof
energy fhan those with one-level dwellings with concrete slab flooré
($653.27). See Table XI. |

The means (Table XI) revealed that energy costs increased as the
number 6fkwindgws increased. There was a small difference in dwellings
wifh 10 windows or less (X=$502.66) and dwellings with 11 to 15 windows
(§%$520.33), but a considerably larger increase when the number of
windows increased to 16 and over (X=$670.50).

The means related to the presence or absence of storm windows and
doors (or 1nsulating glass) and weatherstripped windows and doors

revealed that dwellings without these characteristics had lower energy



TABLE XTI

FREQUENCY, PERCENTAGE AND MEANS OF CATEGORIES

COMPARING ENERGY COSTS OF SELECTED
DWELLING FEATURES
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Variable

Categories Number Percent Means
Occupancy 1-5 years 25 25.8 652.80
(N=27) 6-10 years 25 25.8 552.12
11-20 years 26 26.8 508.81

21 years and over 21 21.6 466.10
Exterior materials Metal 12 12.4 646.67
(N=97) Masonry 14 14.4 602.86
R Wood 57 58.8 480.82
Combination 14 14.4 680.93 -
Foundation types Crawl space 61 80.3 494.38
(one level) Concrete slab 15 19.7 653.27

(N=76) -

Windows 10 or less 36 37.1 502.66
(N=97) 11-15 39 40.2 520.33
16 and over 22 22.7 670.50
Storm windows None 25 25.8 407.56
(N=97) Partial 24 © 24,7 610.54
All 48 49.5 589.54
Windows with None 58 59.8 480.12
weatherstripping Partial 4 4.1 559.25
(N=97) All 35 36.1 658.74
Exterior doors 2 or less 41 42.3 502.88
(N=97) 3 40 41.2 552.02
4 or more 16 16.5 652.56
Storm doors None 18 18.6  404.72
(N=97) Partial 23 23.7 523.35
All 56 57.7 603.89

Door with None 31 32.0 452,16
weatherstripping Partial 10 10.3 441,20
(N=97) All 56 57.7 619.84
Living space 850 sq. ft. or less 23 23.7 384.30
(N=97) 851-1000 sq. ft. 24 24.7 501.08
1001-1300 sq. ft. 25 25.8 589.56

1301-1600 sq. ft. 15 15.5 639.66
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TABLE XI (Continued)

Variable Categories Number Percent Means
Living space 1601-1900 sq. ft. 6 . 6.2 678.83
(cont'd) 1901 sq. ft. and over 4 4.1 967.00
Fans/heat None 18 18.6 464 .89
(N=97) _ One 63 64.9 519.49

"~ Two- or more ' 16 16.5 752.75

Air conditioning Central 32 33.0 713.16
(N=97) Window 48 - 49.5 496.40
- None ) 17 17.5 381.88
Appliances. 7 or less - 22 22.7 435.91
(N=97) 8 to. 12 ‘ 65 67.0 539.48

13 or more » 10 10.3 848.40

costs than dwellings with complete storm windows, storm doors and
weatherstripping (Table XI). Deviations from this pattern were dwell-
ings with partial storm windows and partial weatherstripping on exte-
rior doors.‘ Energy costs for dwellings with storm windows on somevof
the windows were higher (X=$610.54) than dwellings with complete storm
Windows (X=$589.54) . Dﬁellings with weatherstripping on some of the
'ekterior doors had lower (X=$441.20) energy costs than dwellings with
no weatherstripping on exterior doors (X=$452.16) .

| Energy costs cdﬁsistently increased as the number of square feet
of living spacé increased (Table XI). Householders living_in dwellings
with living space of 1901 square feet or more (X=$967.00) spent 1.42
times as much for energy as those living in dwellings with 1601-1900

square feet of living space (i¥$678.83) and 2.52 times as much for



energy as those living in dwellings with 850 square feet or less of
living space (§¥$384;30). .

Moét hbuseholdefs (81.4 percent) used one or more fans to circu-
late heat. By examining the means it is noted that asvthé nﬁmber of
fans increased the energy costs increased (Table XI). This finding may
be related to the type of heating equipment used in the household.
Central heating systéms are equipped with fans. Some space heaters'are:
not equipped with fans, and the lowest energy costs were paid by house-
holders who used space heaters (Table IX).

A great disparity in energy costs was noted when comparing types
of air conditioning or no air conditioning (Table XI). Householders
who had no air conditioning spent the least (§?$381.88); those with
window units spent more (X=$496.40) and those with central air condi-
tioﬁing spent considerably more (X=$713.16).

Energy costs increased as the number of major householdvappliances
increased. Householders with 13 or more appliances (X=$848.40) paid
almost twice as much for energy as those with seven or less appliances
. (X=$435.91). Energy costs for householders with eight to_twelve appli-
: anceé (X=$539.48) were between these two categories (Table XI).

The second null hypothesis was not rejected for the variable of
exterior doors (Table X). The means revealed that energy costs in-
creased as the number of exterior doors increased, but the difference
- was not significant bésed on'the .05 1e§el. See Table XI for means

and categories.
Reasons for Retrofitting Dwellings

Objective IV of the study was to determine if (a) the cost of
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enefgy, (b) knowledge of energy comservation, and (c) changed energy
conservation practices were associated with decisions to retrofit
dwellings. To meet this objective, ‘Hypothesis III was tested by one-
way énalysis of variance. The null hypothesis states that there is no
significant difference between (é) the cost of energy, (bj'knowledge of
energy conservation, and (c) changed energy conservation practices and
decisions to retrofit dwellings. '

Based on the F test, using the .05 level of significance, the
calculated F values for comparing the main reason for retrofitting the
dwelling and energy costs and the main reason for retrofitting the
dwéliing and knowledge scores were less than the value.required for
the significant level. Therefore, the null hypothesis for these vari-

ables was not rejected (Table XII).

TABLE XII

ONE~WAY ANALYSIS OF VARIANCE FOR COMPARING REASONS
FOR RETROFITTING THE DWELLING AND ENERGY COSTS,
KNOWLEDGE AND CHANGED PRACTICES

F Level of

Variable ' pF? Value Significance
Fnergy costs 5 "1.00 0.42397°
Knowledge scores 5 0.99 0.4304058
Changed practices scores 5 3.67 0.0046%

aDegrees of freedom.

'bSignificaﬁt difference at the .05 level.

- “No significant difference at the .05 level.
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There was a significant differénce at the .05 level between the
maln reason for retrofitting the dwelling and changed energy conserva-
tion practices scores. Thus, this part of the null hypothesis was
rejected (Table XII).

The reasons given by the householders for retrofitting their
- dwellings were: (1) to make the house more comfortable (38.1 percent),
(2) to save.money oﬁ the cost of energy (18.6 percent), (3) some other
reason (6.2 percent), (4) to save energy because the supply is scarce
(4.1 percent), and (5) to save energy for.future generations (1.0 per-~
cent). All other reasons were specified as: alwayé have been conserv-
ative. If respondents had not'made improvements within the past five
years, the question did not apply. Thirty-two percent answered in this

manner (Table XIII).

TABLE XIII

MEANS FOR ENERGY COSTS, KNOWLEDGE TEST AND CHANGED
PRACTICES BY REASON FOR RETROFITTING DWELLING

(N=97)

% Energy Knoﬁledge Changed

Reason Number Percent Costs Test Practices
Save money 18 18.6 $559.44 71.9 58.3
Comfort 37 38.1 506.49 68.0 41.8
Save energy 4 4.1 554.75 67.6 71.2
Save for future 1 - 1.0 983.00 76.5 50.0
Some other reason 6 6.2 614.67 70.6 40.0
Does not apply 31 32.0 562.58 '75.7 33.9

*

See questionnaire for complete statement (Appendix A).
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By exaﬁining the means of energy costs compared with reésons for
retrofitting dwellings, the respondent giving comfort as the main
reason paid the least for energy (X=$506.49). Respondents giving the
reason of»saving money pald slightly more (X=$559.44). See Table XIII.

Respondents who gave comfort as the main reason for retrofitting
their dwelling had a mean knowledge score of 68.0 percent; those who
ga&e.the reason of saving money had a mean score of 71.9 peréent.

These were in the lower range of mean scores. Respondénts who had not

made improvements had a mean knowledge score of 75.7; This was in tﬁe

higher range of ﬁean scores. The means for the knowledge scores ranged
from 67.6 to 76.5'§ercent (Table XIII).

The mean scores of changed energy cOnservat}on practices compared
with reasons for retrofitting dwellings ranged from 33.9 to 71.2 per-
cent. The largest number of people (38.1 percenﬁ) gave comfort as the
main reason for retrofitting and had a mean score of 41.8 percent.
Householders who gave the reason of saving money (18.6 percent) had a
mean score of 58.3 percent on changed practices (Table XIII).
| Twenty~-three different kinds of imprdvements‘were made by 68 per-
cent of the householders. Attic insulation, insulatiﬁg draperies, and
storm windows were improvements made more often. The number and per-

centage of householders making improvements are listed ‘in Table XIV.

Analysis of Energy Conservation Knowledge,

Changed Practices and Energy Costs

Pearson product-moment correlation'cdefficient was used to test
the relatilonships of energy conservation knowledge and changed energy

conservation practices (Objective V); energy conservation knowledge and



FREQUENCY AND PERCENTAGE OF HOUSEHOLDERS

TABLE XIV

MAKING HOUSING IMPROVEMENTS

63

Improvement Number Percent
1. Attic insulation 21 21.6
2. Insulating draperies 20 20.6
3. Storm windows 17 17..5
4. Storm doors 14 14.4
5. Weatherstripping 13 13.4
6. Carpeting 13 13.4
7. Caulking 11 11.3
8. Plastic over windows 6 6.2
" 9. Wall insulation 5 5.2
10. 1Insulated pipes 3 3.9
11. Attic ventilator 3 3.9
12. Steel siding 2 2.1
13. Aluminum siding 2 2.1
14. Attic fan 2 2.1
15. Floor insulation 1 1.0
16. Wood stove 1 1.0
17. Awnings 1 1.0
18. Asbestos siding 1 1.0
19. Fireplace 1 1.0
20. Painted roof - aluminum 1 1.0
21. Gable roof 1. 1.0
22. Enclosed porch 1 1.0
23. Insulated hot water heater 1 1.0

Note: Respondent may have made more than one improvement.
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total energy costs (Objective VI); and energy conservation practices
and total energy costs (Objective VIE). Table XV reports the correla-
tion coefficients for the variables of knowledge versus practices,

knowledge versus costs, and practices versus costs.

TABLE XV

PEARSON CORRELATION COEFFICIENT ANALYSIS FOR ENERGY
KNOWLEDGE, CHANGED PRACTICES AND ENERGY COSTS

‘ Correlation Level of
Variable Values Significance
Knowledge versus Practices -0.05788 0.5733nsb
Knowledge versus Costs 0.37622 0.00018%
Practices versus Costs 0.05462 0.5952n8

aSignificant difference at the .05 level.

bNo significant difference at the .05 level.

There was no significant correlation between energy conservation
knoﬁledge scores and chapgéd energy conservation practices. Therefore,
the fourth null hypothesis that there is no relationship between energy
conservation knowledgg and changed energy conservation practices in the
household was not rejected (Table XV).

There was a significant correlation at the .05 level between

energy knowledge scores and total energy costs. Energy costs increased
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v
as knowledge ;scores increased. Based on this test, the fifth null
hypothesis that there 1s no relationship between energy conservation
knowledge and the total cost of energy was rejected (Table XV).

The sixth null hypothesis that there is no relationship between
energy conservation practices and the total cost of energy was not
rejected since there was no significant correlatioﬁ between these
'variables'(Tabie XV). |

Scores on the energy conservation knowledge test ranged from 35.3

percent to 94.1 percent. The mean score was 71.4 percent (Table XVI).

TABLE XVI

MEAN, STANDARD DEVIATION AND RANGE OF KNOWLEDGE,
CHANGED PRACTICES AND ENERGY COSTS

(N=97)
‘ Standard _

‘Variable Mean Deviation - , Range
Knowledge scores (%) 71.4 14.8 35.3 - 94.1
Practice scores (%) 43.5 25.1 0 -'100
Energy costs ($) 547 .84 240.48 192.00-1524.00

The more frequently missed questions on the knowledge test were
related to household appliances and equipment (questions 13, 15 and

16). Questions receiving the highest number of correct responses were
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numbers 12, 11 and 10 (Table XVII). These questions referred to in-

stalling storm doors, closing draperies, and turning off lights.

TABLE XVII

FREQUENCY AND PERCENTAGE OF CORRECT RESPONSES ON
ENERGY CONSERVATION KNOWLEDGE TEST BY ITEM

"c

Question
Item Number  Number  Percent
1. 1Install storm windows 12 97 100.0
2. Close draperies 11 96 99.0
3. Turn off lights 10 95 97.9
4. Clean air filter 1 87 89.7
5. Wash full loads 3 85 87.6
6. Cold/warm wash only  9' 85 87.6
7. Preheat oven less time 6 83 85.6
8. Pressure cooker vs ordinary pan 7 81 83.5
9. Frost-free refrigerator 17 78 80.4
10. Color vs b/w TV 14 - 74 76.3
11. Incandescent vs fluorescent bulbs 63 64.9
12. Self-cleaning ovens/broilers 58 59.8
13. Cooking fast vs slow 54 55.7
1l4. Pan of water on stove 4 53 54.6
15. "Instant on" TV 16 50 51.5
16. Solid state vs tube TV 15 36 37.1
17. EER of 6 vs 8 13 3

3.1

Note: See questionnaire for complete question (Appendix A).
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Questions for the energy conservation knowledge teet were adapted
from the study by Kilkeary and Thompson‘(l975). The percentage of
correct responses by item was similar to the Kilkeary and Thomﬁson
study. Scores for the present study were slightly higher with the
exception of the question (number 13) about the energy efficiency ratio
of household appliances.

The mean score of changed practices to conserve energy was 43.5
percent and ranged from zero to 100 percent (Table XVI). More house~
holders had changed to the praetice of closing off rooms (67.0 per-
cent), turning down the thermostat (62.9 percent) and wearing heavier
clothing (59.8:percent).- Practices changed less.often‘were cleaning
vthe furnace air filter (20.6 percent) and checkin the heating equip—
ment. (22.7 percent). However, some respondents remarked thatvthey had
always done many of these things. See Table XVIiI for complete list.

"To save moneyh was given by 61.9 percent of the householders as
being the main reason for adopting energy conservation practices.
"Because the supply of energy is searce" ﬁas given as the main reason
by 21.6 percent. "It is everybody's patriotic duty to save energy" was
given by 6.2 percent. 'So future generations will have a supply of
energy" was given by 4.1 percent. Some other reason was given by 5.2
percent.v No change in practices had been made by only 1.0 percent.
The other reason was specified as "have always been conservative."
| See Table XIX. .

Responses to the open ended question on other ways of conserving
energy in the home have been classified into five areas: (L) ceoking,
(2) heating and cooling, (3) appliances, (4) laundry, and (5) lighting.

The greatest number of responses given were changes in cooking methods.
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TABLE XVIII

FREQUENCY AND PERCENTAGE OF CHANGED PRACTICES
RESULTING IN ENERGY CONSERVATION BY ITEM

Question
Item o « Number Number  Percent
1. Close off rooms 6 65 67.0
2., Turn down thermostat 5 61 62.9
3. Wear heavier clothing 9 58 59.8
. 4. Turn off TV 2 51 52.6
5. Turn off light - 1 48 49.5
6. Consider operation costs 4 48 49.5
7. Use warm/cold wash 11 40 41.2
8. Prepare one~dish meals 3 37 38.1
9. Turn down hot water heater 10 35 36.1
10. Use air conditioner less 13 32 33.0
11. Use fan instead of air conditioner 14 32 33.0
~12. Use insulating draperies ‘ 12 26 26.8
13. Check heating equipment _ 8 22 22.7
14. Clean furnace air filter 7 20 20.6
vNote: See questionnaire for complete statement (Appendix A).
TABLE XIX
MAIN REASONS FOR ADOPTING CONSERVATION PRACTICES
(N=97)
Reason Responses Percent
. To save money 60 61.
Energy 1s scarce 21.

Patriotic duty

Save for future
Other (always saved)
No change in practices

N
= w SO

Note: See questionnaire for complete statement (Appendix A).
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i

In the heating/and cooling classification more householders used wood
as a substitute for other fuels while almost as many saved energy by
adjusting the thermostat. In the classification of laundry, the line
drying of clothes predominated. In the remaining cgassificétions, that
of appliances and of lighting, only one respopdent-each mentioned
saving energy in various categdfies. See Table XX.

Findings revealed by statistical analysisbof the data have been -
presented in this‘chapter. The presentation was organized aCcording
to.the objectives established for the study. 1In the following cﬁapter,

summary, conclusions and recommendations will be discussed.
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TABLE XX

RESPONSES TO OPEN ENDED QUESTION ON OTHER WAYS
"TO CONSERVE ENERGY IN THE HOME

: : *
Area Classification ‘ Number Percent

Cooking (N=15)

Plan leftovers 4 26.7
Use slow cooker 3 20.0
Use portable oven 1 6.7
Use microwave oven 1 6.7
Reheat food on floor furnace 1 6.7
Use oven less 1 6.7
Change cooking methods (not specified) 4 26.7

Heating/Cooling (N=9)

Adjust thermostat '3 33.3

‘Use wood 4 L 4
Use less heat . : 1 11.1
Close draperies in the daytime 1 11.1

Appliances (N=5)

- Do full loads in dishwasher 1 20.0
Installed switch for "instant on TV" 1 20.0
Turn off water heater every other day 1 20.0
Use radio less 1 20.0
Use vacuum cleaner less 1 20.0

Laundry (N=5)

Installed suds saver 1 20.0
Line dry clothes 3 60.0
Do full loads in washer 1 ‘ 20.0

Lighting (N=3) ‘

Installed fluorescent lights 1 33.3
Use smaller light ‘bulbs 1 33.3
1 33.3

Go to bed before dark

% ' : v
Note: Number and percentage based on number responses by area
clagsification.



CHAPTER V
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

The priﬁary purpose of this study was to aécerfain the impact of
residential energy costs on housing related decisions of elderly house-
holders. becisions relafed to changing.conservation practices in the :
household and decisions relative to retrofitting their dwelling have
been examined.

The sample selecﬁed for this study was identified and limited to
registered voters 62 years of age or older of the five incorporated
towns of Marion County, Arkansas. Participants were further limited
to those living in single family dwellings, by age of household head
(62 years ‘or older), and one year minimum occupancy ih'their present

dwelling. Householderé were selected by gAsysteﬁatic Saﬁple with a
random start.

Data were secured from 97 householders through peféénal interviews
from June through August, 1978. The queétionnaire was developed to
_collect data pertinent to these six areas: (1) energy éource and cost,
(2) energy conservation knowledge, (3) energy saving improvements,

(4) dwelling features and household appliances, (5) energy conservation
practices, and (6) selected socio-economic characteristics.

The data were prqcesséd at the Oklahoma State Uhiversity Computef
Center and‘the‘results were presented in the form of t-tests, one-way'

analysis of variance, Pearson correlation co-efficients, frequenciés,

71
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means, standard deviations, and ranges. The objectives of the study
were used as a basis for presenting the results from the statistical
analysis. A probability of .05 was accepted as the criterion of

significance‘when testing the null hypotheses.
Summary and Conclusions

The summary and conclusions are organized according to each of the
objectives.
Objective 1 was to obtain data relatlve to energy sources and
annual cost of residential energy. Findings wefe summafized.as follows:
1. Fgels used in the‘households were electricit& (100 percent),
natural gas (49.5 peréeﬁt), wood (30.9 Percent), liquid
petroleum gas (19.6 percent), and fuel o1l (1.0 percent).
A range of one to three energy sources were used in the
households.
2. Natural gas was used most for heating, and electricity was
used most for cooking and cooling.
3. The overali mean for annual energy cost was $547.84, the
standard deviation was $240.48, the rénge was $192 to $1524.
This study revealed a wide range in the amount of money spent for
residential energy by elderly householders. Types of energy sources
used were related to availability. Natural gas ﬁas not évailéble inv
towns A and C. In town A, liquid petroleum gas and electricity were
used most in dwellings for heating, while wood was used primarily for
heating in town C. Natural gas was used most for heating in towns

where this energy source was available (towns B, D, and E).
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Objective II was to compare selected socio—economic:characteris—
tics with total energy costs. The socio-economic characteristics
examined were: size of houéehold, sex of household head; age of house-
hold head, age of spouse, employment status of household ﬁembers,
education of household head, education of spouse, health of household
members, family income, and role of the respondent, male or female head
of household; or spbuse of household head.

The t-test and one-way analysis of variance were used to accom—
plish Objective II and to test the first null hypothesis. Based on the
t—-test, there was significant difference betweeﬁ the groups for the sex

ucharacteristic (P=.0009) indicating that households headed by females
paid less for enérgy'than households headed by males. Therefore, ﬁhe
null hypothesis was rejected for the sex characteristic. There was

no significanf diffefence shown for employment sfatus (P=.5308). The
null hypothesis was not rejected for this characteristic. |

Based on the F test, the first null hypothesis was rejected for
}the following socio—economic characteristics which are listed according

to level of probability:

Characteristic Level of Significance
Family Income .0001
Age of Household Head .0001
Education of Household Head .0002
Education of Spouse .001
Size of Household .0014
Respondent ' .0067

Income was found to be the most statistically significant socio-
economic variable related to the amount of money spent for residential
energy. Categories were established with a range of approximately

$2,000 for incomes from $3,000 to $9,000. The range was expanded as
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income levels increased. This was to accomplish 5 diminished loss of
daté. Householdefs with annual incomes of less than $2,999 paid'a
proportionately higher percentage (20.4 percent) of their incomes for
energy than those with incomes of more than $16,000 (5.4 percent) with
the exception of the $12,000 to $15,999 income category. This group
paid more (14.0 percent) than the $9,000 to $11,999 income category
(10.8 percent).

This finding was supported by Newman and Day (1975) by their
statement that the poor usedvless energy, the well off used more‘than
twice as much and middle>income groups fell between. Donnermeyer
(1977) found income related to energy consumption, especially electric
consumption. Morrison and Gladhard (1976) found;income tﬁe best indi—
rect predictor of residential energy consumption;.

Families with limited incomes restrict energy consumption accord-
ing to the price they can afford to pay. For low income families, this
means a sacrifice of comfort and convenience, and a change in life |
styles.

Age of household head was second in order of significant differ--
ence of age categories comparing annual‘energy costs as shown by tﬁé F
test. The means of that paid for enérgy by the groups studied fevealed
~that household heads 76 years of age and over paid less than.the over-
all mean for energy and householders from 62 through 75 years of age
.paid more than the overall mean for energy costs.

Education of household head was fhird in level of significance
according to the F test. Annual energy costs increased as years of
education increased. Household heads with eight years or less of eduf

cation paid less than the overall mean; those with nine through twelve
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yoars o} educat lon pald an amount very near the overall mean; and those
with thirteen years or more paid moré than the overall mean.

The mean number of years of education of the houseﬁold head and
spouse was used in cdﬁparing education of spouse with energy.costs.
This revealed that energy costs increased as the number of years of
édﬁcatién of the spouse increased. |

| Findings showed that people with higher incomes(spent‘morefin“
dollars bu£ a lower percentage of their income for energy and, also,
thaﬁ peoplé with more years of education spent more for energy. Based
on this, it seems thét there is a relationship between income and edu-
cation. Those with more education receive highér incomes. Fine'(l967;
p. 2) states that "education is worthwhile because it enables one to
make the most of opportunities when they occur, and because of the
higher payoff in wages and job satisfaction." However, Donnermeyer
(1977) found that educational status was not correlated with energy
consumption. |

Size of household membership rénked next in level of significance,
according to the F test. Findings revealed that energy costs incrgased
as the number of household membefs increased. The size of households.
' ranged from one to four. While households with two to four membefs
pald more for energy, the cost per person was greater in smaller house-
holds. The mean annual cost of energy per person in one member house-
holds was $422.58; in two member households, $301.72; and in three or
more member households, $215.33 or less.

.Morrison (1975) rankedvhousehold’size as the first variable of
impdrtance in magnitude of relationship with direct energy consump;ion.

Assuming that energy costs are based on, and are proportionate to
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energy consumption, the findings of the present study indicate that v
family inéome, age of household head, education of household head,‘aﬂd
education of the spouse were greater indicators of energy use than size
of household. ‘Basic household maintenance could account for a great
part of tﬁe initial cost of enefgy‘regardless of the number of people
living in the household. The first null hypothesis was not rejected
for age ofvs§OUSe-and family health status of household ﬁembers.

Objéctive III was to determine if selected dwelling features
affected thg total cost of direct energy consumer in dwellings of el-
derly householders. 'The second null hypothesis, that there is no sig—
nificant difference between the cosf of energy consumed in households
of elderly people and selected dwelling featuresP was formulated from
this objective.

The t-test was used ﬁo test the null hypothésis for part of the
dwelling features. Based on this test the null hypothesis was rejected

for the following dwelling features:

Dwelling Feature Level of Significance
Insﬁlation:

Wall o .0001

- Celling .0026

Heating Equipment:

Central Electric Furnace .0001
Fireplace .0001
Gas Space Heater . . .0001
Baseboard Electric Heater .0056

‘The null hypothesis was not rejected for: floor levels, floor insula-
tion, unheated garage, attic crawl space, exterior door orientation,
heating equipment types of portable electric heater, central gas fur-

nace, wood stove, and other types.
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Based on the F test the second null hypothesis was rejected for
the following dwelling features:

Dwelling Feature Level of Significance

Living Space .0001
Air Conditioning .0001
Major Appliances .0001
Fans for Heat : .0004
Window Weather Stripping .0018
Exterior Door Weather Stripping .0020
Storm Doors ' ‘ .0069
Exterior Materials ) .0078
Foundation Types - .0170
Windows _ ' .0218 .
Storm Windows .0240
Occupancy . .0451

The second null hypothesis was not rejected for the dwelling feature
of number of exterior doors.

Dwellings with the greatest leveivof signif&cant difference in -
energy costs were those with wall insulation, fireplace, gas space |
heater, and central electric furnace (P=.0001 for each) as compared
Vwith dwellings which did not have these features. However, energy
cpsts.Were above the overall mean for dwellings that had wall insula-
tion,‘fireplace,bor céntfal eléctric furnace, and below the overall
mean for dwellings that used gas space heaters. The number of square
feet of living space, type of air conditioning, and number of major
appliances revealed a high level of significance (P=.0001). Energy
costs increased as living space increased, number of major appliances
increased, and with the use 6f air éonditioning.

vThese findings indicate that householders with larger, insulated
dwellings, equipped with air conditioning, central heating, and more
energy consuming appliances pay more forvenergy, because they can
affbrd to do so, as shown by the results of the F test comparing emnergy

costs and annual family income.
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Objective IV was to determine if (a) the total cosf of energy
consumer in singie family dwellings of elderly householders, (b) knoﬁl—
édge of energy conservation, and (c) changed energy conservation prac-
tiées were-associated with decisions to retrofit their dwelling. The
intent of this objective was to test the third null hypothesis by using
one-way analysis of variance. Based on the F test, the null hypothesis
was rejected for changed energy conservation practices comparing rea-
sons for retrofitting dwellings (P=.0046). Householders (4.1 percent)
with the highest changed practiceé scores (71.2 percent) indicated thaf
the main reason for retrofitting their dwellings was to save energy.
waever, the greatest number of householders (38.1 percent) said that
cquort'was the main reason for fetrofitting their dwellings. These
householders had a mean changed practices score of 41.8 percent.

Immediate benefits could be obtained from investment in improve-
ments if comfort was the main reason. Wheréas, if would take years to
recoup the investment, and perhaps beyond the life_expectancy of some
of the respondents, if saving money on energy was the main reason for
retrofittiqg. Even though improvements would save energy, only 4'1'
percent of the householders were primarily concerned with saving energy
when making decisions to retrofit their dwellings.
| The null hypotheéis was not rejected for energy costs and energy
knowledge when comparing reasons for retrofitting dwellings.

" Objective V was to determine if enérgy conservation knowledge
affected enérgy conservation practices in the household. The fqurth
null hypothesis, that there is no reiationship between energy conserva-
tion knowledge and chénged energy éonsefvation practices in the house-

hold, was devised to accomplish this objective.
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Pearson product-moment correlation was used to test this null
hypothesis. The results of this test showed no significant correlation
between energy conservation knowledge scores andyenergy conservation
practice scores (P=.5733). This indicates that knowledge of energy
conservation does not necessarily mean that this knowledge is being
practiced. Therefore, the fourth null hypothesis was not rejected.

Objective VI of the study was concerned with determining if there
was a relationship between energy conservation knowledge and the total
cost of energy consumed in dwellings of elderly householders. The
intent of this objective was to test the fifth null hypothesis, that
there is no relationship between energy conservation knowledge and the
total cost of energy consumed in households of elderly people. Pearson
product-moment correlation was used to test this null hypothesis. The
interrelation between energy conservation knowledge and cost of energy
showed a significant correlation (P=.0001). Therefore, the fifth null
hypothesis was rejected.

Scores on the energy conservation knowledge test ranged from 35.3
percent to 94.1 percent, with a mean of 71.4 percent. Total fuel costs
ranged from $192 to $1524 with a mean of $547.84. It seemed that
householders that know more about energy conservation spend more for
residential energy. This 1s supported by the significant difference of
energy cost and education as reported in findings relevant to the first
null hypothesis. Energy costs increased as number of years of educa-
tion increased.

Objective VII was to determine if the total cost of energy con-
sumed in the dwellings of elderly householders affected energy conser-

vation practices in the household. Pearson product-moment correlation
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was used to test the sixth null hypothesis, that there is no relation-
ship between changed energy conservation practices and the total cost
of energy consumed in households of elderly people. This test revealed
that there was no significant correlation between~changed energy
‘conservation practices and enefgy costs (P=.5952). Thgrefore the
sixth null hypothesis was not rejectgd.

| The mean écore of changed practices was 43.5 percent and ranged
from zero to 100 percent. Practices changed more often were: closing
off rooms (by 67.0 percent of the householders), turning'down the
thermostate (by 62.9 percent), and wearing heavier clothing (by 59.8
percent). Practices changed less often were: cleaning the fufﬁace
air filter (by 20.6 percent), and checking the hFating equipment (by
22.7‘percent). |

| Changed practices in the home such as closing off rooms, lowering
the thermostat and wearing heavier clothing in ‘the winter, are not
~ accomplishing a reduction ih the monthly utility bill due tg the infla-
tion factor. Changed practices scorés indicate that ﬁést faﬁilies will
coﬁtinué to use energy in the amount they can afford as lqng as the
supply lasts. Changes that are‘being made do not'sacrifice.comfo;t
unless the income level indicates that it is necessary.

Objective VIII was to méke recommendations for energy saving pro-
'gramé for elderly householders. This will be discussed iﬁ the follow-

ing sub-topic of this chapter.
Recommendations

From the review of literature and analysis of the data, the

folloWing recommendations are offered by the researcher:
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LN

New incentives, such ;B:visible savings in money or an
intrinsic benefit such as comfort, are needed to encourage
energy conservation practices. The consumer must be convinced
that saving energy is necessary. Only then will life styles
relative to energy use be changed. |
Even though knowledge of energy conservation does not mean
that those who possess the knowledge will practice conserva-
tion, those who, by necessity, neéd to praétice energy saving
techniques may not know how. Greater efforts should be made
by educators to reach the poor and less affluent people with
educational programs.

There is a need for more energy efficiePt household appliances

and major household equipment. Educators need to communicate

information on efficient energy use of appliances and equip-

ment. so consumers can make intelligent choices.

Educators need to help families make decisions by looking at

alternatives and assessiﬁg both short time and long time costs
of adopting energy saving practices.

Policy makers should develop a more equitable system of energy
use rather than forcing energy conservation.by raising prices
and taxes on energy. This inhibits use only by those who are

already making sacrifices.

Implications for further research include: -

1.

Replicate this study with families in other stages of the

family life cycle to determine if energy costs are affecting

their life style.
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Replicate study using a wider sample in terms of area covered

and in parts of the country where more extreme climatic condi-

tibns exist.

More study is needed to identify how and under what conditions f
people put knowledge into practice.

More study is needed to determine Ways of féachingAelderly
householdéfs with energy knowledge that ié practical for them

to use, both physically and financially.
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