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ABSTRACT

DIRECT AND INDIRECT CONSERVATION OF FOSSIL FUEL ENERGY:
THE INFLUENCE OF FINANCIAL AND PHILOSOPHICAL MOTIVATORS
AND AVAILABLE HUMAN RESOURCES
BY

Mari Wilhelm

The development of this research was based upon a
management model of motivation and available human
resources for making decisions concerning the conservation
of fossil fuel energy. The focus of the study was upon a
measure of both direct and indirect conservation.

The research was conducted as a secondary analysis
of data collected during the evaluation of a statewide
househoid energy audit conducted at Michigan State
University. Energy consumption data from utility and oil
companies served as the measure of direct conservation.
Indirect conservation was investigated through analysis of
self-reported participation in a variety of behaviors col-
lectively defined as voluntary simplicity. The household
was the unit of analysis for a total sample of 638 families.
Multiple regression analysis served as the primary statis-

tical procedure for testing the hypotheses.



Mari Wilhelm

A 1.8 percentage reduction in direct household
energy consumptidn was found between the years 1977-78 and
1979-80. Nearly three-fourths of the households were found
to have practiced at least some voluntary simplicity
behaviors.

Relative cost of fuel used by the household was the
only significant motivator for direct conservation (p=.016).
Availability of human resources did not influence direct
conservation. Neither did direct conservation contribute
to a sense of personal control over energy problems.

Both motivation variables and human resources were
included in a significant prediction model of voluntary
simplicity behaviors. Philosophical perspective contri-
buted four percent of the variance (p=.000). Income ade-
quacy had a negative relationship with voluntary simplicity
participation but contributed only an additional 0.8 per-
cent to the variance (p=.022). Reported skills was the
strongest predictor accounting for a bivariate contribution
of 10.9 percent and a multivariate 12.0 percent of the
variance (p=.000). Average household education and percep-
tion of the ability to afford a conservation device also
had significant contribution to the predictive model. 1In
addition, the practice of voluntary simplicity behaviors
explained 3.1 percent of the variance to the measure of

personal control (p=.000).
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CHAPTER T

INTRODUCTION

Background of Problem

Carver (1924) noted that the basic problem of living
living was, in fact, a problem of conserving energy. The
focus of his statement was the economy of human energy as
a rationalization for increased use of fossil fuels.
Carver also pointed out that when coal and oil were ex-
hausted; wood, alcohol, waterwheels, windmills and solar
engines would provide viable energy alternatives. Nearly
sixty years later, evidence supporting the limitations of
fossil fuel reserves has brought the energy alternatives
mentioned by Carver, as well as others, under serious con-
sideration as substitutes for finite fossil fuels.

The use of fossil fuel resources in the United
States has increased steadily over the years in an effort
to improve the level of living. Considerable utility has
been derived from their use. Labor saving devices,
powered by fossil fuels, made leisure time a reality.
Travel became much less difficult and considerably faster.
Services were provided at a high enough level outside the

home that the household became a center for consumption of




goods and services. Consumption would become a symbol of
a household's quality of life.

Awareness of the limitations of fossil fuels to
meet the energy demand has been a major concern of the last
decade. The focus of this concern was frequently based on
the dependency of the American lifestyle on fossil fuels
for abundant and inexpensive energy resources. The in-
creasing demand for energy coupled with the rising prices
of imported fuels and the extensive cost of extracting less
easily accessible fuel sources would eventually result in
less energy available for consumption (LeGrand and
Robinson, 1980).

Concern over loss of the benefits of fossil fuel
energy has led to speculations about future energy life-
style alternatives (Ford Foundation, 1974; O'Toole, 1976;
Lovins, 1977; National Research Council, 1979; Stobaugh and
Yergin, 1979; Toeffler, 1980; Schurr, et al., 1980). 1In
general, the various lifestyle alternatives range from con-
tinued growth through use of nuclear power to extensive
cutbacks in consumption of energy.

The Ford Foundation (1974), for example, identified
three future energy scenarios. The Historical Growth
Scenario is based on the assumption that consumption of
energy resources would increase at about 3.4 percent

annually. This growth would require aggressive efforts to



balance supplies of energy with increasing demand through
development of all energy resources including nuclear power.

The second scenario, Technical Fix, included an in-
crease in the energy growth rate of approximately 1.9
percent annually to the year 2000. Through a conscious
effort towards more efficient use of energy resources this
scenario would consume one-third fewer British thermal
units (Btus) than the Historical Growth Scenario. Applica-
tion of energy conserving technologies would be expected to
improve both direct energy savings and indirect savings
from energy processing.

The third scenario, Zero Energy Growth, involved
social and economic systems which are based on a harmony
-with the natural environment. Economic growth would be
expected to continue through production of durable goods
and a larger proportion of services. Conservation would
be accomplished through technical fixes and fewer purchases
of material goods.

As the population became aware of a potential
energy shortage, technology frequently was turned to as the
answer. Technology may be answering the questions con-
cerned with increasing energy supplies, however, the more
appropriate gquestion might be the extent to which energy is
required and beneficial to society.

Amory Lovins (1977), an advocate of soft technology,
questioned whether the Historical Growth Scenario, or as he

called it, the Hard Technology Path, was truly the answer



to societal goals. He pointed out that continued use of
0il and coal at the present level and increased development
of nuclear power would continue present inefficient use of
energy resources. In addition, he noted the steep invest-
ment of capital necessary for such developments. Lovins
proposed that where energy was concerned, we ask questions
concerning what energy source would be best for which par-
ticular purpose.

Lovins claimed that premium fuels have been used
inefficiently in places where other energy resources could
accomplish designated goals equally well without being
wasteful; In addition to efficient use of fossil fuels
through technical fixes, Lovins supported what he called
soft energy technologies. Technical fixes included, among
others, insulation, heat pumps, and proper ventilation.
Soft energy technology included the use of renewable energy
resources such as the sun, wind, and vegetation.

Decisions being made at present determine our per-
sonal as well as our economic future. Lovins as well as
other critics of our present pattern of economic progress
suggested that while making economic decisions regarding
allocation of scarce resources it is necessary to incor-
porate social decisions into the process. It is their
position that society can maintain a level of living com-
parable to present standards while enhancing a gquality of
living based on personal and human values. This would,

however, require an assessment of our current consumption
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and production patterns (economic decisions) in relation to
societal values and goals (social decisions).

Theorists supporting Zero Growth or Soft Path
Technology Scenarios claimed that their ideas for solving
the energy dilemma have fewer long term liabilities and
greater societal benefits. Such proposed scenarios vary in
scope and intensity. Some suggest a reorganization of the
production-consumption system; others propose a back-to-
the-land lifestyle.

Morrison and Lodwick (1981) suggested that the
claims made by soft energy advocates should be treated as
hypotheses to be tested. Information gained related to the
claimed impacts would be beneficial to policy. Nelson and
Honnold (1976) alsoc suggested that the lifestyles proposed
by conservationists may be contrary to what is known
through sociology and psychology about behavior; primarily
that consumption fulfills a status need. Ashby (1977) sug-
gested that we first need to begin to find out what people
are actually doing in terms of alternative lifestyle
changes.

It appears that during the decade of the eighties,
the following questions concerning lifestyles and energy
may grow increasingly important: Which persons are actually
behaving in ways positi;e to conservation of fossil fuels?
What factors or characteristics contribute to this behavior?

What are the impacts of this behavior?
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Approximately two-thirds of the direct and indirect
consumption of energy can be attributed to the choices and
patterns of living in the American households (Hannon,
1975) . Direct consumption of energy represents slightly
less than one-half of household consumption and is used
primafily for transportation and space and water heating.
Indirect consumption of energy occurs when households make
purchases of goods or services which require energy for
production, storage, and transportation to market. This
consumption exceeds slightly the amount of energy consumed
directly by households.

Due to the large amount of energy consumed, house-
holds are recognized as primary decision makers involved in
both direct and indirect consumption. Purchase decisions
made within the household have both short and long range
implications for energy use. For example, a large portion
of the energy used within the home has been determined by
previous lifestyle decisions such as where to live and what
kind of house to own. Previous purchases of various house-
hold appliances are other contributors to lifestyle demands
on energy resources (Morrison and Gladhart, 1976).

Making lifestyle decisions based on the fulfillment
of goals or wants requires the accessibility of resources.
During the last several decades fossil fuels have been
readily available as an energy resource. As the limits of
fossil fuel supplies have become evident, allocation of

energy by households for direct and indirect consumption

e e e




has come under considerable scrutiny. The household has
been viewed as a possible source of direct conservation and
potential source for production of goods and services for
future less energy intensive lifestyles. Little is known,
however, concerning the motivation involved in adoption of

less fossil fuel intensive lifestyles.

Purpose of the Research

The primary purpose of this research was to deter-
mine if there were differences in the adoption rate of direct
and indirect conservation behaviors among households of
various income adequacy and philosophical energy perspec-
tives. Direct conservation was investigated through analy-
sis of annual residential energy consumption over a period
of three yeérs. Indirect conservation was investigated
through analysis of self-reported participation in a variety
of behaviors reflecting self-sufficiency, recycling, and
contributions to ecological organizations. These behaviors
have been collectively defined as voluntary simplicity.

A second purpose of the research included testing
the influences of available human resources within the
household on the motivation to practice direct and indirect
conservation. Thirdly, the research explored the impact of
participation in conservation behaviors on the development
of a sense of personal control over energy issues. Personal
control was measufed through analysis of self-reported
answers to five locus of control questions modified for

energy use.
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Research Questions

In an effort to contribute to the knowledge con-

cerning actions adopted by households which relate to

present issues of energy and lifestyle and the factors

which contribute to these actions the following research

questions were posed:

1.

With what frequency are households reducing
direct consumption of fossil fuel energy and
with what frequency are they participating in
behaviors related to voluntary simplicity?

To what extent are indicators of income and
philosophical perspective towards the energy
issue related to a household's reduction

in direct energy consumption and/or participa-
tion in voluntary simplicity behaviors?

To what extent does the availability of human
resources influence the relationship between
indicators of income and philosophical perspec-
tive and a household's reduction in direct
energy consumption and/or participation in
voluntary simplicity behaviors?

To what extent does participation in voluntary
simplicity and/or reduction in household energy
consumption contribute to a family's feeling of

control over energy related stressors?




Conceptual Framework

Management within the household is directed toward
the allocation of resources for the fulfillment of goals.
It implies that there can be control over the process and
the outcome of an event.

A managerial perspective includes four basic con-
cepts: values, resources, decision making, and goals.
Values have been defined as personal preferences and
beliefs about what is desirable (Hungerford, 1978). The
expression of values can occur in a variety of ways.
Values may be expressed culturally through norms and role
expectations. In an economic system the value of a re-
source or an end product is also expressed through its
media of comparison or exéhange value which is more com-
monly referred to as price or cost. According to Deising,

It is the value system of a culture which deter-
mines the extent to which ends can be alternative,
which makes some means normative and others
neutral, and which allows media of value compar-
ison to develop (Diesing, 1972, p. 46).

Ashby (1977) maintained that the value of a re-
source to the household can be assessed from four defini-
tional components. They include cost of the resource
within the marketplace, usefulness derived from its con-
sumption, symbolic value attributed to benefits derived,
and beauty.

Within the context of managerial theory values are

said to influence the development of goals. Values may

thus be expressed in terms of goals or wants. Values are
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also said to motivate the use of resources while attempting
to satisfy goals (Nickell, Rice, and Tucker, 1976; Paolucci,
1977) .

Goals are frequently described as wants. In most,
if not all cases, an individual or group has more than one
goal. Resources provide the means whereby goals are suc-
cessfully attained. Resources may be tangible commodities
such as tools or raw materials. Resources may also be
intangible such as time, skills, or knowledge. 1In addition,
resources can be said to be human or nonhuman. Money is a
nonhuman resource whereas self-esteem or motivation would
be considered psychological human resources (Rice, 1969).
When resources are plentiful they can be more easily used
to satisfy a variety of alternative goals. When resources
are scarce they must be allocated to specific goals. This
allocation requires a more conscious process of decision
making for goal satisfaction (Gross, Crandall, and Knoll,
1973).

It is the decision making process that is the
controlling factor in the choice of outcome and effective
use of resources. When the outcome is not determined
through a conscious choice among alternatives, less effi-
cient use of resources may occur. Diesing (1972) identi-
fied five types of rationality, two of which are useful for
discussion of the decision process relevant to this
research. Economic rationality was described as continuous

measurement, comparison, ordering and exchange of
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commodities. The objective of economic rationality is

the transformation of resources into maximum value. Social
rationality was described as concerned with joint action
based on shared meaning, trust, and mutual support. The
objective of social rationality is the attainment of goals
through use of resources.

Values have been linked to social decisions and
the allocation of resources to economic decisions
(Paolucci, 1966). Through the conscious allocation of
resources, households make economic decisions among alter-
native ends. Through interactions among individual mem-
bers, households make social decisions. Control exer-
cised over the choice between alternative ends and the
allocation of_resources are said to be motivated by
values.

An ecological-systems approach was introduced to
facilitate study of the management process within the
family (Steidl, 1969; Hook and Paolucci, 1970). This per-
spective allows for the conceptualization of the iterative
process of management. In other words, rather than being
involved in cause and effect relationships, management con-
cepts are interdependent. For example, values are said to
influence the choice among alternative goals and to moti-
vate the allocation of resources towards the achievement
of those goals. According to a family ecological model,
however, a shift in the availability of resources can

create changes in the choices made between various goals.
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In addition, availability of resources is identified as an
important component to the process of value development.

The family ecological approach facilitates a focus
on the interrelationship between the household and the con-
text in which managerial control is being exercised. This
context has also been referred to as the environment.
Three subenvironments have been defined and include the
natural environment, the human—made environment, and the
social-emotional environment (Morrison, 1974; Bubolz, et
al., 1979).

Resources are available to families from each of
the vérious environments. When a change occurs in one
subenvironment, changes will also occur in the other sub-
environments. In the case of energy, limits of fossil
fuel resources available from the natural environment will
follow with changes in each subenvironment including the
natural environment. Therefore, decisions regarding the
use and development of resources from each area are
critical.

A shift in the availability of resources can
create change through a reallocation of that particular
resource along with reallocation and substitution of other
available resources. Rice (1969) proposed an economic
framework for assessing managerial behavior in which she
stated:

Change occurs in the family (individual or

household) when its values are expressed in
terms of wants (or goals) strongly enough
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to cause decisions which direct behavior in
the use of resources to increase or decrease
production and consumption (Rice, 1969, p. 6).

A discrepancy between what is and what one expects
or wants may create change by setting into motion a process
of decision making. Change in reaction to the energy
crisis was discussed by Perlman and Warren (1977) as a pro-
cessing of information whereby the system first notes an
incongruency between what is actually occurring and the
standard for what should occur.

) Until recently the comparison value of fossil fuels
in respect to other energy resources has been relatively
low. Since 1973 sources of natural gas and fuel oil have
increased rapidly in price and supplies have been inter-
rupted. This has meant that households are paying
increasingly larger percentages of their income for home
heating, electricity, and transportation.

The symbolic value of fossil fuels as a resource
could be described in terms of the interrelation between
the shared meanings of a society, social interaction, and
the individual (Schmitt and Grupp, 1976, p. 325). From
this perspective fossil fuel energy could mean a warm
house, ability to travel to visit family or friend, a
sports car, stylish clothing, or a way to get what is
desired ocut of life.— For others, it might mean pollution,

inequitable distribution of wealth, or an impersonal

market economy.
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Conservationists have been quick to identify and
focus on the less positive of the symbolic meanings of
fossil fuel energy. They have suggested that society has
focused on meanings of energy which are directed towards
short-term benefits rather than long-term lifestyle values.
In‘the process, values for the social good may be forfeited.

The puréose of this research was to explore the
impact of income adequacy and philosophical motivators ahd
the availability of specific human resources on the prac-
tice of direct and indirect conservation. Figure 1 depicts
the underlying theoretical model.

Income adequacy, philosophical perspective, and
resources interact within the decision process. The imme-
diate outcome of the decision process is the allocation of
resources to a variety of behaviors. In this research the
behaviors were specifically defined as structural and be-
havioral changes related to direct conservation and volun-
tary simplicity behaviors. Both aspects of behavior in
the model were expected to lead to either direct or in-
direct conservation of fossil fuel energy. A predicted
outcome of participation in conservation was the produc-
tion of motivation and resources upon which to draw at a
later time.

As with all models, only certain variables can be
observed within one research topic. Variables studied in

this project are defined below.
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Definitions

Income Adequacy

The assessment of the adequacy of the total money
income of the household unit. This indicator was based on
expenditure and need studies and was then adjusted for
household composition and geographic residence. This was
an objective indicator of the household's financial
ability to purchase resources which have an exchange value

within the marketplace.

Philosophical Perspective

An assessment of the symbolic value of fossil fuel
energy to the respondent. This measure was based on the
respondent's subjective orientation to issues or problems

of energy consumption.

Knowledge of Conservation Actions

The ability of respondents to identify efficient

methods of direct conservation of fossil fuels.

Average Household Education

The educational attainment of the principal

adult(s) within the household.

Reported Home Repair Skills

The extent to which the respondent perceived
household members capable of performing various household

repairs.
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Perceived Money Availability

The respondent's personal assessment of the house-
hold's ability to make purchases of equipment or devices

which would facilitate fossil fuel conservation.

Perceived Time Availability

The respondent's personal assessment of the amount
of time that household members could contribute to the

installation of a conservation device.

Human Labor

The total number of household members who could

potentially replace fossil fuel energy with human energy.

Number of Employed Household Members

Participation of household members within the

labor market outside the household.

Personal Control

Subjective assessment of the respondent's compe-
tence, achievement and individual efficacy in managing

problems related to energy consumption.

Voluntary Simplicity

The respondent's judgment of the extent to which
households participate in behaviors which have been
theoretically defined as a less energy intensive life-

style. The behaviors are considered indirect
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conservation based on reduced purchase of material goods

and substitution of human energy for fossil fuel energy.

Percentage Change in Consumption

An objective measure of direct consumption of
fossil fuel energy within the household. This measure
was based on actual meter readings obtained from utility

companies for the years 1977-1978 and 1979-1980.



CHAPTER II

REVIEW OF THE LITERATURE

Energy is a vital resource for living. Looking at
energy from a historical perspective O'Toole (1978) pointed
out that the importance of energy is relative to the abil-
ity of man/woman to perceive and harness the energy for
use. O'Toole further maintained that history has shown
that people can and do make choices among the use of alter-
native technologies; that changes in use of various energy
forms needs not create disaster yet they often result in

social change.

Energy Alternatives

The increasing awareness of the finite character-
istics of present fossil fuel energy sources has created
considerable concern regarding our energy future. Imme-
diate reactions tended to display a sense of crisis
(Morrison and Gladhart, 1976; Boulding, 1974; Perlman
and Warren, 1977). More recently, however, the limita-
tions of fossil fuels to meet future energy demands have
resulted in the recognition of numerous alternative
energy sources. LeGrand and Robinson (1980) noted that
two objectives in the allocation of resources to

19
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alternative ends were the achievement of social efficiency
and social equity. The allocation of resources to energy
alternatives requires consideration of these objectives
through time as well as in the present.

At present, natural gas and fuel oil provide
approximately 75 percent of the energy used within our
nation. These energy sources are nonrenewable and the
domestic supply and production of fuels from fossil fuel
sources is said to have begun an irreversible decline
(National Research Council, 1979). Responses to a decline
in an available resource traditionally have involved
atiempts to increase supply. Alternative energy sources
such as coal, nuclear power, biomass, geothermal, wind,
and solar are possible substitutions for natural gas and
fuel o0il to increase supplies of energy. Human labor is
another potential energy resource.

Control over demand for energy resources, i.e.,
conservation, has also been given considerable attention
(Wolf, 1979). One aspect of conservation has been directed
towards limiting the extraction of fuels from the ground.
Another perspective of conservation has been described as
efficient use of energy resources.

Natural gas and fuel o0il have provided an efficient
inexpensive source of energy. Increased use has been
associated with economic growth and, therefore, our present

level of living. Reduction or change in the use of energy



21

may frequently meet with resistance due to concern over a
potential lowered level of living.

As a result, a variety of future energy scenarios
have been identified and described (Ford Foundation, 1976;
National Research Council, 1979; Williams, Kruvant, and
Newman, 1979; and Amory Lovins, 1977). In general they
each predict two basic future alternatives: increased
supply or decreased demand. (The scenarios of the Ford
Foundation were discussed in Chapter One.)

Williams, Kruvant, and Newman studied the energy
consumption of a national sample of household consumers.
Based on actual energy consumption in 1972 and 1974 and an
analysis of conservation attempts the authors sought to
identify impacts of alternative energy futures. Four
futures were identified: Business as Usual, Conservation
Incentives and Mandates, Acute Shortage, and High Elec-
tricity. Each future was discussed from analysis of the
potential impacts on metropolitan trends of housing, land
use, employment and transportation. The population of
households was broken down according to five variables to
facilitate analysis. These variables included: income
(adjusted for family size and geographical location),
location, race, age, and family size.

The autho;g predicted few metropolitan changes in
the Business as Usual and Acute Shortage Scenarios. A
period of acute shortage would be likely to result in

decreased housing availability and a shift to public
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transportation. Households with adequate income resources
would be least affected. On the other hand, low income,
black, and older populations would experience the most
negative impacts.

The High Electricity scenario would mean abundant
energy from development of coal and nuclear technologies.
Growth woula be expected to continue at present rates.

The Conservation Incentive and Mandate Progrém
would be expected to introduce greater change. The addi-
tional input of capital to promote conservation would be
expected to result in increased prices for housing and
land. A movement towards back to the city and public
transportation was also predicted. Once again higher in-
come households would be expected to be least affected.
Cost of housing and energy efficient transportation
would impact primarily on low-income families. Larger
families residing in the suburbs would also be expected to
experience a squeeze on the pocketbook.

Amory Lovins (1977) discussed energy futures in
terms of hard and soft paths. The hard energy path would
be similar to the Historical Growth scenario of the Ford
Foundation and the High Electric scenario described by
Williams, Kruvant, and Newman.

Lovins described the soft energy path as involving
aspects of both supply and demand. Supply of energy would
result through the use of renewable energy sources and the

harnessing of less environmentally harmful energy sources



23

such as solar. Since these sources of energy would not

provide the one overall inexpensive and efficient energy
resource, the soft path also incorporates restraints on

the demand for energy.

Wolfe (1979) viewed the soft path from two perspec-
tives: alternative technology and conservation. Conserva-
tion was perceived to occur through technical efficiency
within the household and patterns of use based on lifestyle
and value change. Changes related to lifestyle could occur
through voluntary or mandated behavior.

All too frequently decisions related to the choice
among energy alternatives are concerned merely with the
immediate availability of fuel to meet wants and needs. The
basic objectives of social efficiency and social equity if
included in the decision process may receive short-term con-
sideration rather than the long-term, throughout time
consideration suggested by LeGrand and Robinson (1980).

Edney (1980) noted that shortages and equality in
the common social unit cannot exist together in a society
where self-sufficiency requires the scarce resources for
functioning. Resolution of scarcity problems in a demo-
cratic community, according to Edney, should be focused
on alternatives which would preserve individual choice:
should not cause long-term problems; should be based on
current technological capabilities; and should not create

drastic lifestyle changes.
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Edney further suggested that the dilemma of choice
was not one of individual versus group rationality but
rather a conflict of human values. Values of identity,
competition, survival, freedom of choice, and social power
may conflict with those focused on the common good. Stern
and Gardner (1980) suggested that energy conservation from
a commons framework is a problem of motivating persons to
act in ways that promote lifestyles based on long-term

social interests.

Energy and Lifestyle

Nader and Beckerman (1978) referred to lifestyle
as the expression of value preferences through consuming
behaviors. Value preferences or lifestyles are dynamic
rather than static. Lifestyles will change as energy
sources change throughout time.

Nader and Beckerman noted differences between life-
style changes and mere behavior change. Specifically they
stated that lowering thermostats or carpooling would not
be considered lifestyle changes. Rather they suggested
that lifestyle refer to broader changes in social values
or ideologies. They identified four: investment and
reinvestment, hoarding, consumption, and work. A conflict
of values appeared to be the common denominator in the
relationship of lifestyle and energy. This is similar to
the identification of a "Commons dilemma” discussed by

Edney (1980).
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Lifestyle is frequently used synonymously
(although incorrectly), with quality of life. Quality of
life is sometimes measured in terms of goods and services
available for use. This measure is nearly always related
to the Gross National Product and thus with production and
consumption.

Nader and Beckerman (1978) noted that several of
the theorists they reviewedl had agreed that social change
and social action were constrained by the amount of energy
available. They noted, however, that within the last
three decades energy theorists had not identified changes
as necessarily higher, better, or more desirable. This
is the view taken by Lovins and other conservationists in
support of soft path energy technologies and the incor-
poration of social as well as economic considerations
into energy decision-making.

Households are responsible for two-thirds of the
direct and indirect consumption of energy (Hannon, 1975).
Morrison and Gladhart (1976) noted that a great deal of
consumption occurs as a result of "non-decisions" on the
part of families. What they in essence were saying is
that families or households form patterns of behavior
which result in the consumption of energy. Such family
tasks as preparing food, maintaining the household, and
providing recreation require direct consumption of energy.

lTheorists reviewed included Odum (1971), Cottrell
(1955) , Adams (1975), and White (1959).
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Gladhart (1977) studied what he defined as life-
style decisions and their relationship to energy consump-
tion. Data were collected in May of 1974 on a sample of
216 urban and rural households in Michigan. Using regres-
sion analysis to control for the effects of other variables,
the specific contribution of various lifestyle features to
energy conservation were determined.

Findings indicated that multiunit and mobile
dwellings used considerably less energy than single family
dwellings. Houses with more insulation and houses with
fewer doors, windows, and heated rooms required less
energy to heat. Households without children and house-
holds with older families were also found to use less
energy. There was no important difference identified
between urban and rural families residential energy use.
Rural families, however, used 42 percent more gasoline.
This difference was noted for travel to work, shopping
for food, and transporting children to activities.

It should be noted that the conceptualization of
lifestyle used by Gladhart would have been discussed by
Nader and Beckerman as patterns of behavior indicative
of lifestyle or value preferences rather than the life-
style itself. None-the-less, recognition of these be-
haviors is important. Gladhart maintained that changes
made in behavior patterns which may contribute to con-
servation in one sense might result in consumption in

another. Change in one behavior alone will not conserve
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fossil fuels if not considered in the context of all life-
style behaviors. Since conservation may result in dollar
savings, the reallocation of that money needs to be for

goods and services which are also less energy intensive.

Reduction in Household Consumption of Fossil Fuel Energy

The present study was directed towards understanding
the motivations and household characteristics which facil-
itate conservation of fossil fuel energy. It is, therefore,
necessary to briefly discuss research related to household
energy consumption.

Based on an analysis of two studies, Grier and Grier
(1978) identified three structural factors and a variety of
population characteristics which influence consumption.
Lowered population density of residential communities,
smaller households, more adults per household, more workers
per household, more elderly people and greater affluence
all contribute to higher overall consumption of energy.

Several of these population trends also have poten-
tial for conservation. Affluence may afford households
the ability to equip homes with energy saving technology
therefore providing a potential area of conservation. In
addition, higher income households due to initial higher
levels of consumption may have more flexibility to conserve.

A second trend noted by Grier and Grier was a back-
to-the-city movement thus increasing the population density
of residential areas. As these homeowners implement reno-

vation of older homes, energy efficient technology can be
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incorporated. In addition, energy costs for transportation
may be evidenced. These benefits may be lost, however, if
affluent households returning to the city bring with them
energy intensive lifestyles.

Perlman and Warren (1977) reported that the impact
of the 1973-74 energy crisis was limited in the majority
of 1440 households interviewed in their study. The main
impact was primarily a change in the material resources
available to families. They specifically identified money
and gasoline as scarce resources. A few households suf-
fered reductions of income through job loss; others noted
a change in the availability of various goods and
services.

Changes in behavior related to noted impacts were
assessed through analysis of self-reported data on house-
hold uses of energy for transportation, heating, lighting,
cooking, and air-conditioning. Estimates were made on the
amount of energy actually consumed before and during the
0il embargo. All figures were converted into British
thermal units. A comparison was made based on the propor-
tion of precrisis energy that was saved as a result of
reported behavior changes. Overall, reports indicated a
12 percent reduction during the year following the oil
embargo.

Self-reported conservation estimates were validated
by obtaining actual copies of the utility bills from a sub-

sample of the total 1440 households in the study. A
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comparison of actual consumption and estimated conservation
showed that while households somewhat overestimated their
attempts at conservation, the amount of energy actually
saved was only slightly lower than the estimated figure.
Btus saved on heating were estimated at 15.9 million
British thermal units (MBTUs) actual consumption records
showed a savings of 10.3 MBTUs. Conservation of energy
used for other household purposes was estimated at 4.8
MBTUs, actual savings however, were not observed.

Perlman and Warren reported that income differences
in families resulted in differences in conservation beha-
viors. A direct linear relationship was reported between
income and absolute reduction in direct household energy
consumption. Proportion of energy saved showed a slightly
curvilinear pattern. Households with income under $5,000
and greater than $15,000 reported a similar reduction of
approximately twenty-five percent. A slightly lower re-
duction was reported by other household income groups.

William, Kruvant, and Newman (1979) reported on
actual consumption data of a national sample of households
during 1972 and 1974. Their findings showed a 1.8 percent
overall decrease in energy consumption. The reduction was
noted primarily in apartment dwellings (-3.3% change) as com-
pared to single—family dwellings (0.2% increase); the older,

over sixty-five population (-7.1% change) as compared to




30

middle-aged persons (l1.4% increase); and central city resi-
dents (-4.9% change) as compared to suburban (-2.4% change)
and rural (1.0% increase) residents.

A large portion of energy research directed to the
study of conservation has resulted from the work of the
Family Energy Project at Michigan State University. Their
work included data based on self-reported conservation
actions as practiced by households, but also includ;d actual
measures of conservation as reported through changes in
direct consumption over time. Consumption data were
obtained from appropriate utility companies once permission
was given by the household.

Hogan (1976) hypothesized that household energy
conservation practices would differ among husbands and wives
with varying commitment and congruency to selected values.
Four values were studied separately: self-esteem, familism,
social responsiveness, and ecoconsciousness. Using one-way
analysis of variance, she found that commitment to ecocon-
sciousness was the only value which contributed to differ-
ences in adoption of conservation practices. Those families
with high commitment to ecoconsciousness adopted 72 percent
of the practices compared to 46 percent by families with
low commitment.

Hungerford (1978) examined the relationship of
value commitments to residential energy use. Initial analy-
sis showed that households reduced gas consumption by nine

percent and fuel oil by 15.6 percent. Electricity was
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reduced but not significantly. Stepwise multiple regression
was used to investigate the relationship of value commit-
ment and residential energy consumption. Results indicated
that an increase in husbands' ecoconsciousness value was
related to an increase in consumption whereas an increase

in the wife's ecoconsciousness value was associated with a
decrease in consumption.

Further analysis looked at the relationship between
congruency of a husband's and a wife's ecoconsciousness value
and change in consumption (1974-76) . Ecoconsciousness value
scores of husbands and wives were categorized as congruent
and incongruent. Congruency was not found as a significant
aspect of change in consumption. An analysis of the dif-
ferences in ecoconsciousness congruency patterns found the
greatest reduction in consumption in households where the
wife had high commitment and the husband had a medium com-
mitment to values of ecoconsciousness.

Keith (1977) investigated household microdecisions
related to energy consumption and their relationship to
changes in consumption levels from 1973-74 to 1975-76. Data
concerning family microdecisions were collected from self-
administered questionnaires completed by both husbands and
wives (or single parents) of one hundred and thirty house-
holds. In addition, a scale was developéa to determine a
composite measure of conservation practices in which
responses were weighted according to intensity of practice

and number of adults.
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Keith found an overall reduction in Btu consumption
of 6.3 percent (p=.000). When controlling for fuel type,
electricity showed a slight nonsignificant increase in con-
sumption. Fuel oil users showed a greater decrease (1l1l.1
percent) when compared with natural gas users (6.6 percent).

A significant pfedictive model of conservation
included three variables: addition of a new furnace, in-
creased intensity of conservation behaviors, and addition
of ceiling insulation. When electricity was weighted to

account for conversion and transmission the stepwise

regression model included change in the number of people.
Morrison, Keith, and Roosa (1978) studied charac-
teristics of conserver and nonconserver households by com-
paring their scores on eighteen variables. Discriminant
analysis was used in order to identify variables which
would measure expected differences between the two groups.
Morrison et. al., reported that households which
actually reduced their direct consumption of energy
(conservers) tended to be significantly (p=.013) more aware
of their conserving behaviors. The conserving households
were also significantly (p=.025) less likely to report
acceptability of a scale of fifteen energy policies than
were nonconserving households. The authors suggested that
these results supported the case for voluntary conservation
on the part of households. They further maintained that
incentives rather than restrictions might promote greater
conservation in the future. It was also reported that

conserver groups generally were of a higher income bracket
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(p=.039). Higher incomes were those households reporting
at least a $15,000 annual gross income. Conservers also
reported a higher level of education (p=.006). The dif-
ference, however, was slight with conservers reporting
slightly more than 13.4 years and nonconservers reporting
slightly less than 13 years.

Morrison, Keith, and Zuiches (1979) identified
price of energy supplies as the most apparent impact of
recent changes in fossil fuel availability. They reported
that households from lower income, lower educational, rural,
and older populations experienced greater stress from in-
creased cost of fuels.

Of various familial characteristics, Morrison et al.,
found that a reduction in direct household energy consump-
tion was significantly related only to educational level.
Specifically, households where the male head had some
college showed a 8.5 percent reduction whereas households
in which the female head had less than a high school educa-
tion reduced 10.6 percent. The authors attributed the re=
duction to choice and economic need, respectively.

Other familial characteristics reported by Morrison
et al., showed directional yet nonsignificant differences
in actual reduced consumption. The greatest reduction
occurred in the middle income groups; households where the
head was within the over-45 age group; white collar; and
urban households. In addition, households with one to two

persons and households with more than five persons showed
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greater conservation than did medium sized households.
Similar reductions were found based on number of rooms in
the house.

The authors also reported that cost of fuel used
for heating was an important factor in the reduction of
energy consumption. It was reported that the greater rate
of increase in the cost of the fuel used by the households,
the greater the reduction in use. Fuel oil showed a 126
percent increase in cost over the period studied; natural
gas an 8l percent increase. Fuel oil users reduced con-
sumption by 1l1l.1 percent compared to 6.6 percent by natural
gas users. The cost of electricity increased by 50 percent
and there was a slight increase in use as well. The authors
explained this difference by noting that most household
uses of electricity are for lighting and appliances rather
than space heating. Thus, the impact may have been of a
smaller proportion.

Morrison, Keith, and Zuiches reported that belief
in the energy problem showed an unexpected influence on
conservation. Households where both husband and wife did
not believe there was a problem had, in fact, reduced their
consumption more than households where both husbands and
wives reported belief. The authors maintained that these
results supported the idea that conservation tended to be
based on economic reasons rather than moral perceptions of

an energy problem.
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Merkley (1980) conducted a secondary analysis of
data collected during the evaluation of Pilot Project
Conserve (see Harris, et al., 1980). When testing for the
influence of age related factors on conservation, Merkley
found that the level of past experience with deprivation
and shortages was a significant indicator of a proportional
change in energy consumption. Thus households having mem-
bers with higher levels of past experience with deprivation
(the depression years, world wars) were conserving more
than households with less experience. Merkley concluded
that two factors might account for this finding. First,
she suggested that persons previously having experience
with a deprivation have the knowledge and skills to cut
back. Secondly she suggested that these pefsons may be

conserving in order to forstall a crisis.

Voluntary Simplicity Participation

Voluntary simplicity has been identified as
a lifestyle alternative which would involve the sub-
stitution of human energy for fossil fuel energy. Based
on five values this lifestyle integrates both social and
economic decision making into the definition of goals and
the use of resources.

The term voluntary simplicity was originally coined
in 1936 by Richard Gregg to describe a lifestyle involving
a singleness of purpose; inward sincerity and honesty; and

avoidance of excessive material possessions. Its background



36

is in religious and spiritual philosophies (Gregg, 1977).
According to Gregg, voluntary simplicity requires the
management of resources from a quality of life based on
material goods to one based on a philosophy of life:
It means an ordering and guiding of our energy
and our desires, a partial restraint in some
directions in order to secure greater abundance
of life in other directions. It involves a
deliberate organization of life for a purpose
(Gregg, 1977 p. 20).

Gregg identified some basic reasons for a life of
simplicity. His first was improvement of the economic
system. Gregg maintained that control over individual
consumption would act as a deterrent to the greedy and com-
petitive nature of our present system of production and
distribution. Production of material luxuries requires the
use of labor, capital, and raw materials which could be
used toward greater social ends. Gregg noted that such
production involved the exploitation of humans through
price increases, lowered real wages, and excessive labor on
the part of the poor to make up for economic losses. He
also maintained that participation in the production of
luxury items led to frequent unemployment in times of
consumer fluctuations and economic depression.

In addition, Gregg suggested that material simpli-
city was a factor in the political greatness of men such as
Lenin, Gandhi, and Buddah. The simplicity of their lives,

he maintained, identified the leader with others of small

material wealth. This contributed to the self-respect of
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persons within the society through sharing in the leader's
greatness. Self-respect is the basis for a morality
achieved through expression of basic values.

Elgin and Mitchell (1977) drew from Gregg to iden-
tify five basic values on which voluntary simplicity as a
lifestyle is said to be based. These values include mater-
ial simplicity, human scale, self-determination, ecological
awareness, and personal growth. Simplification of material
life is based on consumption of goods through examination
of the contribution of the good in relation to the four
other values. For example, when deciding on the purchase
of a new item, its value would be assessed based on its
contribution to self-reliance and common social good; and
cooperation with rather than control of the natural environ-
ment.

It is important to note that material simplicity
does not mean poverty (Gregg, 1977; Elgin and Mitchell,
1977) . On the contrary, the concept of voluntary simpli-
city requires that basic needs be met; otherwise an environ-
ment for personal growth is missing.

Elgin and Mitchell (1977) described material sim-
plicity from the perspective that possessions must contri-
bute to personal growth. Human scale and self-
determination values lead to the goal that living and
working environments become human rather than institution
controlled. The self-determined individual may seek

material sufficiency by producing his/her own goods for
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consumption. A greater connection can then be identified
between work and the contribution of that work to society
as a whole.

Mitchell and Elgin defined ecological awareness as
an acknowledgement of the "interconnectedness and inter-
dependence of people and resources." Also involved is the
awareness of the finiteness of physical resources. Equally
important, however, is the awareness and concern for those
less fortunate resulting in a sense of social responsibility.

When characterizing those persons living a lifestyle
of voluntary simplicity Elgin and Mitchell first noted that
there are degrees of participation. Full voluntary simpli-
city is followed by only about three percent of the popula-
tion. Partial participation involves about twice as many
persons. A third group is made up of individuals who sym-
pathize with the goals of voluntary simplicity but for one
or more reasons do not participate. Finally, there is the
group that is indifferent, unaware or opposed to the life-
stvle.

Specific characteristics of the participants as
identified by Elgin and Mitchell included well educated,
white males and females from middle or upper class back-
grounds. They are most likely in their twenties or
thirties and predominantly single. Incomes tended to be
bimodal with students making up the greatest portion of the

group under $5,000.
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Leonard-Barton and Rogers (1980) designed an 18-
item measure of voluntary simplicity behaviors. They
selected items which were most directly related to ccnser-
vation and therefore intended to also relate to three of
the five values significant to voluntary simplicity:
material simplicity, self-determination, and ecological
awareness. Several of the questions were derived from
behaviors identified previously by Elgin and Mitchell.

The scale progressed through three stages to reach
its most recent 18-item format. Data provided by Leonard-
Barton and Rogers concerning use of the scale were based on
the responses of 812 California homeowners to these 18
questions. The authors subjected the scale to factor
analysis and regression analysis in order to simplify its
contents for future needs.

Six factors emerged from factor analysis and were
characterized by Leonard-Barton and Rogers as biking, self-
sufficiency in services, recycling of resources (metals,
glass), self-sufficiency through making goods, recycling
of durable goods (clothing, furniture), and closeness with
nature.

The scale items were also regressed on the total
voluntary simplicity scores for each respondent. Once again
data were based on the responses of th; 812 California home-
owners. Ninety percent of the variance was accounted for

by nine of the scale items.
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Three studies were conducted using the guestion-
naire at various stages of its development. In the spring
of 1977, a nine gquestion measure was administered to 215
Palo Alto, California homeowners. A three county study
was conducted during the spring of 1979 using an expanded
19-item scale. Half §f this sample included households
with recently installed solar equipment. During the fall
of 1979, the 18-item scale previously described was admin-
istered to the 812 homeowners throughout California.

Leonard-Barton and Rogers reported that the
tendency toward participation in voluntary simplicity
accounted for five percent of the variance in predicting
conservation practices such as adding insulation or weather-
stripping. The complete regression model based on the 1977
data accounted for 22 percent of the variance, thus volun-
tary simplicity behaviors actually contributed to one-
fourth of the total variance accounted for in the model.
Analysis of data collected during the statewide study
resulted in low but significant correlation with two
variables: turning off the furnace pilot light during the
summer and weatherstripping.

The authors maintained that these findings
indirectly related participation in voluntary simplicity to
reduced energy consumption. While no direct significant
relationship was determined between voluntary simplicity

behaviors and natural gas usage, the connection was made
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based on the relationship of voluntary simplicity to energy
conserving behaviors which in turn were considered predic-
tive of gas usage.

Leonard-Barton and Rogers also investigated the
relationship between voluntary simplicity behaviors and
various demographic variables. They found the relationship
between voluntary simplicity and income to be only slightly
curvilinear. The income variable was trichotomized: High
($26,000+) , Medium ($16-25,000) and Low ($15,000 or less).
Mean scores of the middle income group on voluntary simpli-
city was only slightly higher, 38.2, as compared to 35.9
and 35.8 for low and high income families, respectively.

Education was found to have a low yet significant
correlation (r=.16; p=.00l1) to voluntary simplicity scores.
Specific items related to education included biking,
recycling paper and glass, taking classes to increase self-
reliance and contribution to ecological organizations.
Education and income were correlated, yet education was
related to voluntary simplicity while income was not, thus
the authors maintained that the data were supportive of the
premise that voluntary simplicity behaviors were indeed
voluntary.

A skill used to produce a good or make a repair
can frequently be used as a substitute for paid services.
The majority of voluntary simplicity behaviors require

possession of some basic skills. Leonard-Barton and Rogers
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found significant relationships between voluntary simpli-
city and mechanical ability.

With an underlying assumption that a large portion
of the migrants to rural northern California areas would be
persons participating in voluntary simplicity behaviors,
Hackett and Schwartz (1980) studied 39 such individuals.
Their sample was selected from five areas: three communes,
two semi-isolated settlements, and one small village. Sub-
jects in larger communities were chosen randomly. In less
populated communities respondents were found through
referral of other respondents.

Hackett and Schwartz reported that the alternative
lifestyle participants in their sample were primarily in
their late twenties or early thirties. Four were familiar
with rural life; most tended to come from predominantly
middle-class urban backgrounds. Overall interviews de-
tected general themes of concern about simplicity of
material goods and importance of personal relationships.
Self-reliance was important but the emphasis seemed to be
geared towards a cooperative self-reliance.

Income for these persons was a result primarily of
part-time wage earning jobs. Some of the persons inter-
viewed were receiving assistance from other family members
or from government agencies in the form of unemployment
insurance, social security disability, food stamps, or

subsidized medical services.
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Home production was an economically important aspect
of the lifestyle. Self-sufficiency in building their own
home was more important to this sample than growing food.
Only ten percent of the sample produced over 60 percent of
their food needs for summer. Considerable emphasis was
placed on recycling. Frequently homes were built from goods
salvaged. Seventy-five percent of the homes cost under
$1,000 to build. Few of these homes were insulated; most
were without plumbing. Service by utilities was infrequent
due to both the economic cost of installation and the phil-
osophical premise that utility companies are supportive of
nuclear power.

Within the communes, the sharing of appliances was
common. This resulted in a considerably'lower portion of
sampled households reporting ownership of appliances when
compared to ownership by low income households reported in
other studies.

The researchers attempted to obtain data on house-
hold use of energy. The four major available sources of
energy included propane, kerosene, gasoline, and wood.

Data were based on self reports. The average yearly use of
these fuels totaled 16.4 million British thermal units.
When comparing this use to a nationwide sample2 the authors
noted that these voluntary simplicity households used
approximately half the amount of energy used by poor
families.

2Newman and Day (1975:90)
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Human Resource Availability

Changes in an economy through a decline in wage
rates, fewer work opportunities, scarcity of goods, or
changed expectations of the consumer results in adjustments
in consumption and production (Strumpel, 1976; Katona, 1972;
Caplovitz, 1979; and Elder, 1974). Money income is one
such resource. When a "shortage" of income occurs, house-
holds have been found to make attempts to raise income,
save less, reduce market consumption, and increase house-
hold production.

A reduction of expenditures and attempts to generate
alternate or supplementary sources of income were responses
to loss of income during the depression (Elder, 1974).
Possible new income sources included the entry of mother
into the labor market, money from relatives or boarders,
and public assistance. Reduction of expenditures involved
a change to a more labor intensive household and a reassess-
ment of consumption norms. Elder maintained that successful
adaptation to impacts of the depression was dependent on
other household resources including motivation and familial
and environmental support systems.

Socioeconomic status and intelligence were identi-
fied as family characteristics which contributed to moti-
vational level. Elder suggested that the socioeconomic
status of a family influenced the image of self, problem
solving skills, and a sense of competence. Lower class

families have more firsthand experience with the lessons of
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economic hardships, however, Elder maintained that middle
class families provided a greater range of problem solving
skills and knowledge of a greater range of alternatives.
Elder further contended that motivation to act only led to
frustration if skills to act were lacking by the individual
or family.

Some inconsistency can be noted in the motivation
of families to adapt during the depression. Income, occu-
pation, and educational level were found to contribute to
problem solving skills and recognition of alternative
avenues of adaptation. These same motivators, however,
frequently created greater status quo rather than coopera-
tive efforts and reduced consumption. This phenomenon
occurred most frequently in middle income families.

Caplovitz (1979) explored the coping strategies of
families according to their rankings as victims of infla-
tion and recession. An objective measure was developed by
income class and perceptions concerning the ability of
income to keep up with rising prices.

Caplovitz reported that over half of the 1,982
families interviewed in 1976 indicated that they were worse
off financially than in previous years. Approximately ten
percent reported being unemployed. Social characteristics
of families most affected included the poor, the semi-
skilled and unskilled, the poorly educated, the blacks and

Spanish speaking.
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In assessing the use of coping strategies according
to financial impact of inflation, Caplovitz identified five
strategies: income raising, reduced expenditures, bargain-
hunting, greater self-reliance, and sharing with others.
Income raising involved one or more family members spending
additional hours employed outside the home. Various other
activities included performing odd jobs (frequently not
reported on income tax forms) or making investments.
Families curtailed expenses by changing consumption patterns
for food, entertainment, clothing, wvacations, and transpor-
tation. Self-reliance was achieved by making more repairs,
saving money, and discovering unknown talents. Sharing
included receiving and offering help among friends.

The proportion of families participating in each
strategy increased as their objective financial status
decreased. When controlling for income distribution the
proportion of households participating in the various
strategies was negatively related to income. Income
raising was an exception to this pattern. Caplovitz sug-
gested that the ability to increase income is not a matter
of choice but rather one of opportunity.

In a review of research, Strumpel (1976) pointed
out factors which influenced success or failure in accommo-
dating to economic shifts. Strumpel first noted that long

term adjustment occurs slowly. Female participation in
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the labor force can increase the supply of money to the
family, thus at least initially eliminating the need to
cut back.

Young families especially those with children re-
quired the greatest amount of consumer goods and services.
Along with families in the lower socioeconomic strata they
reported the least flexibility to consume fewer goods. 1In
addition, poorer families tended to be less confident of
their abilities to counteract economic crises.

Perlman and Warren (1977) noted the importance of
material and nonmaterial resources in maintaining the
family's capacities of integration, adaptability, and
cognitive competence. Material resources were listed as
housing, money, automobiles, insulation and so on. Included
as nonmaterial resources were knowledge, skills, informa-
tion, human energy, self-esteem, and kinship supports.
Adaptability refers to the ability of families to make
resource substitutions. Cognitive competence involves the
information processing of decision making.

Perlman and Warren maintained that the most impor-
tant function of families is to meet the needs of family
members by performing a variety of tasks. To perform
these tasks families must call upon both their material and
nonmaterial resources. It is assuméa that families vary in
their pool of resources and therefore differ in the con-

straints and opportunities within a problem situation.
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As an example, Perlman and Warren looked at the
importance of income as a resource which influenced adapta-
tion to pressures of energy shortage. The authors noted
that while all income groups reported price as a motivator
to reduce consumption of energy, the availability of money
was an important factor in the_family's flexibility within
the problem.

Perlman and Warren also noted that shortage of
gasoline--another material resource--resulted in consider-
able changes in tasks performed inside and outside the
home. Numerous families reduced their use of the car and
use of household appliances. Two-thirds of the families
reported that if the energy crisis kept them at home it
would be a positive outcome. One-third, however, reported
that staying at home would increase tension.

Case and Harris (1980) studied the influence of
material and nonmaterial resources on reported household
conservation actions. Their model of analysis assumed
that a household's effectiveness in performing various
conservation actions was dependent upon the availability of
a variety of resources.

Analysis of these data found meaningful breakpoints
for education and income. They reported that households
with high school education or less reported fewer conserva-
tion actions than those households having at least some
college. Households with incomes below $10,000 reported

fewer conservation behaviors than higher income households.
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They also found that household structures had in-
teresting relationships to reported conservation action.
Two adult households reported more actions than single or
multiple (more than two) adult households. Percentage of
children in the home showed a positive significant rela-
tionship to conservation behaviors.

In terms of household resources, Case and Harris
reported that money available for energy conservation
devices, home repair skills available, and two adults in
the household showed strongest associations with energy
conserving behaviors. Knowledge of actions had a negative
relationship to actually taking the action.

Using path analysis to observe indirect effects the
data showed that rural location had a positive relationship
with conservation. This relationship was explained in
terms of rural households being more dependent on more ex-
pensive heating fuels, having higher skills, and less
knowledge of conservation actions. Education and income
were found to have a contradictory association with inter-
vening variables. Education was reported to have a posi-
tive relationship to attitudes and fuel type but a nega-
tive relationship to skills. 1Income was positively
related to house type, skill level and knowledge but
showed a negative relationship with attitudes, fuel type,
and number of adults. Thus, it can be seen that house-

holds with specific characteristics positive to energy
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conserving behaviors may in fact, have other characteris-
tics which more or less constrain behavior change.

As part of the analysis of data for the evaluation
of Pilot Project Conserve (1980), the researchers looked
at the relationship between resources and resulting energy
conservation. Resources included in the analysis were
knowledge of conservation actions, accuracy of estimated
savings possible through conservation, education, income,
ability to afford conservation device, number of occupants,
health reasons, expected difficulty in obtaining materials
or installation of conservation device. The six best
bivariate predictors were included in a multivariate re-
gression analysis computed against a composite energy con-
servation action scale. Health, number of occupants,
accuracy of estimated savings, number of suggestions,
effectiveness of suggestions, and education were found to
explain eight percent of the variance.

A similar analysis was done for motivational factors.
Although many of the attitudinal and situational motivators
were positively related to taking conservation actions,
only four percent of the variance was accounted for. The
model included ecoconsciousness, presence of children,
belief in the energy problem, rurality, presence of married
adults, percentage of household income spent on heating
fuel.

The final report also included an assessment of the

affect of the conservation actions on actual reduced



51

consumption. Addition of wall insulation was the only
single measure which was significant at or below the .05
level. Using the five "best" indicators from this re-
gression together with participation in the project
accounted for four percent of the variance in the per-
centage change in energy consumption.

Gurin and Gurin (1976) discussed the relevancy of
internal-external control to economic attitudes and beha-
vior. The authors used the terms personal efficacy and
control ideology. Both were defined as bases of expec-
tancy referring to individual perceptions over what con-
trolled individual goal achievement. Personal efficacy
reflects the extent to which individuals perceive them-
selves in control. External control.reflects as power-
less to affect change. The authors maintained that the
distinction between personal (internal) control and con-
trol ideology (external) was predictive of behavior and
attitudes.

The authors performed a factor analysis of res-
ponses to a variety of gquestions concerning bases of
expectancy, achievement, and interpersonal trust. Six
factors resulted, two of which fit the described personal
and control ideologies. The authors then compared the
factors on several classes of variables: social and

economic status; goals and values; and personal and general






52

economic reactions and behaviors. For purposes of this
review, I will focus only on findings related to personal
control.

Multiple classification was used to determine the
contribution of demographic characteristics to personal
control. Income contributed the most to the variance and
had a beta weight of .24. Occupation, education, and race
contributed in that order. The authors determined that
feelings of control were related to the actual economic
resources under one's control.

Gurin and Gurin assumed that a sense of personal
control would result in more successful income management.
They defined income management as the ability to live
within one's income and manage to save a portion of that
income. Findings confirmed this hypothesis. The authors
reported that individuals with greater personal efficacy
are less concerned about external crises and feel that
their economic well-being is in a large part dependent
upon their own efforts. It was also reported that those
individuals with a sense of personal control were more
willing to take risks to get ahead. Belief in personal
control was not, however, found to be related to a sense
that inflation and recession are controllable. Neither
did personal control respondents want government to inter-
fere into personal economics.

The inability of the data to show strong relation-

ships between personal efficacy and an individual's own
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personal economic situation caused the authors to question
whether individuals were maintaining a general belief that
they were responsible for success yet had lost a sense of
control over their own lives. The authors were especially
concerned as to what impact this would have.

Looking specifically at the interaction between a
sense of personal efficacy and various objective factors
Gurin and Gurin reported that the introduction of status
indicators reduced the effect of personal efficacy in the
research previéusly mentioned. Thus the interaction of
environmental and psychological factors is considered
quite important in that while objective conditions mediate
the impact of psychological factors so do the psychologi-
cal factors mediate the impact of objective factors.

In summary, two factors emerge from the literature
on motivation towards energy conservation: income and
values. Household income represents the ability of the
household to purchase energy either directly for such uses
as heating the home or gasoline for transportation or in-
directly in the form of goods and services. If income is
scarce, the household's ability to make purchases is
lowered. 1If the price of energy becomes consistently
higher and the household income does not increase propor-
tionately, the household is less_;ble to purchase energy
at the same rate without substituting income which might

be used in another way. In either case, conservation of

energy may occur.
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On the other hand, if the household members possess
attitudes or values which recognize present patterns of
energy use as inequitable or potentially harmful to society,
that household may alter its behavior in order to maintain
its value base. The ability of a household to act upon
its motivation; however, is dependent upon the availability
of resources which may be sﬁbstituted for present forms of
energy. This review has focused upon human resources.

One such resource is human energy which can be directly
substituted for fossil fuels under some circumstances.
Other human resources such as knowledge, a sense of per-
sonal control, and perceptions of time and money may facil-
itate adaptation to a less energy intensive lifestyle.

The overall assumption made is that decisions
determined by households concerned with management of
resources will determine behavior patterns of households.
Ideally, behavior patterns are reflective of lifestyle or
value preferences. As a result, these decisions will
determine the type of energy consumed and the level of

consumption.



CHAPTER III

METHODOLOGY AND HYPOTHESIZED RELATIONSHIPS

The purpose of this study was to determine the in-
fluence of financial and philosophical motivators on direct
and indirect conservation of energy. Direct conservation
was determined through an analysis of change in actual
consumption patterns. A measure of indirect conservation
would necessarily involve considerable monitoring of change
in household's purchases and participation in the home pro-
duction of goods and services. For purposes of this re-
search a measure of voluntary simplicity was obtained and
used as an indicator of indirect conservation. In addition,
the study was designed to assess the influence of various
human resources on the performance of conservation
behaviors.

Data used for the analysis were collected during
the evaluation of "Project Conserve." Project Conserve is
a computerized energy audit designed to provide indivi-
dualized information to households regarding potential
energy consefvation.

An evaluation of Project Conserve was designed to

determine the influence of conservation information

55
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provided in the form of a computerized printout. The
evaluation was conducted by a team of researchers at the
Institute for Family and Child Study at Michigan State
University.

The evaluation was designed to include two tele-
phone interviews. The interviews were conducted during
the spring of 1979 and the fall of 1980. The telephone
interviews were limited to approximately twenty minutes.
In order to ask all of the needed questions and to include
data on household structural characteristics for groups
not returning the audit form, an additional gquestionnaire
was mailed to all households which participated in the
first telephone interview. Also during the first tele-
phone interview respondents were asked if they would be
willing to sign a permission form allowing the release
of actual household consumption data from appropriate
utility and oil companies. Data were then requested for
those households, having signed the permission forms,
for the period from June 1977 through June 1980. Both
follow-up interviews asked questions related to attitudes,
demographic characteristics, and adoption of energy
conserving measures.

The 1979 telephone interview was contracted out
to Neal and Associates in Ann Arbor, Michigan. The 1980
interviews were conducted by Detroit Marketing Service in

Detroit, Michigan. Both companies were responsible for
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providing raw data tapes. The tapes were checked by the

research team for correctness.

Research Subsample Selection and Description

The primary goal of this research was to explore
the relationship between various motivators and human
resources on a household's pattern of direct and indirect
conservation of energy. One adult from each household was
considered the unit of observation. The household was
selected as the unit of analysis. For a household to be
included in the research subsample it was required that
sufficient data be available to adequately measure direct
and indirect conservation. This resulted in two primary
criteria.

First, it was necessary for a household member to
have completed a series of eleven questions developed to
assess participation in voluntary simplicity. As noted
previously, participation in such behaviors is said to be
related to a less materialistically oriented philosophy
and thus less consumption of energy-intensive goods and
services. Data were considered adequate if no greater
than 20 percent (two) questions were left unanswered.

The voluntary simplicity questions were asked of respon-
dents in 924 households. Of this group, there were no
households which were unable to meet the criterion.

The second criterion for selection in the sub-

sample was concerned with the completeness of household
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energy consumption data for July 1977 through June 1978
and July 1979 through June 1980. Permission to obtain this
information was requested of the total evaluation sample.3
Permission was given by 52.1 percent. Households from
which no permission was granted were eliminated from the
subsample. For most cases in which the consumption data
were available, it was complete for both years required.
In some instances, however, it was necessary to extrapolate
consumption for intermittent periods which were missing.
Extrapolation procedures resulted in conservative esti-
mates of actual consumption. Complete explanation of the
extrapolation procedure is given in the Final Report of
Pilot Project Conserve (Harris et al., 1980).

The data base contained 638 households meeting
both criteria. These households were selected as the re-
search subsample for the analysis in this report. Basic
demographic characteristics of the subsample are reported
in Tables 1 and 2. For purposes of generalizability the
same descriptive characteristics are provided for all
households within the State of Michigan. Demographics
were collected on the research subsample in 1979, data
for the State of Michigan are reported for the latest
date available.

In the research sample, the household member res-

ponding to the interview questions was primarily

3permission was actually requested for a three year
period from June 1977 to July 1980. Only the first and
last year were included in the analysis for this study.
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middle-aged; nearly 60 percent fell between the ages of 35
and 64. Less than half the respondents had attended
college. Eighty percent, however, had at least a high
school education. Slightly more than half were female.
When compared to the State of Michigan the research sample
consisted of a similar distribution of males and females.
Age and educational level appeared somewhat higher in.the
sample than in the population as a whole.

Ninety-seven percent of the respondents owned
their homes. Sixty percent of the households were located
in small to medium sized cities or towns; approximately 30
percent were located in the country and ten percent in
large cities.

Households in the research subsample consisted of
an average of 3.2 members. Nearly 70 percent (67.7) of
the households had two adult members; one-fifth had more
than two adults. Eight percent were single adult house-
holds. Children were found in 48.1 percent of the house-
holds.

Just under half of the households had one income
earner. Twenty-seven percent were two income families.
Nearly one-fifth had no employed members. The median
household income was $18,709.

When compared to the state population, household
characteristics of the research sample were somewhat dif-
ferent. Home ownership was more prevalent in the research

sample because the evaluation sample of the Statewide
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Project Conserve overrepresented single family residences.
Income level was slightly lower perhaps due to the nonres-
ponse of reported income for nearly ten percent of the
research sample. Household structure was not greatly
different, yet tended to underrepresent single parent
households.

Seventy percent of the households used natural gas
for heating; another 19 percent used fuel oil. Electricity,
wood, and propane, in that order, completed the heating
fuel types used by households. The larger percentage of
households within the research sample which were heated by
electricity and wood when compared to heating fuels used
by households throughout the State of Michigan was reflec-
tive of the shift in household heating fuels which occurred

during the 1970s.

Measurement Procedures

Dependent and independent variables were developed
from questions asked during the evaluation of Statewide
Project Conserve. Specifically those variables used as
predictors of conservation were based on data collected
in 1979. Dependent measures of voluntary simplicity and
personal control were each developed from questions asked
during the 1980 telephone interviews. The measure of con-
servation was collected over a three year period from June

of 1977 through June of 1980.
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Table 1. Selected Household Characteristics - Comparison
of Research Subsample, 1978, and Michigan

Households
Michigan
Respondent Households Research
Characteristics (in thousands) Subsample

Gender of Respondentl

Female
Male

Age of R.espondent2

Less than 25
25 to 34
35 to 44
44 to 64
65 and older
Missing

Education Level3

Less than High School
High School
Some College

Graduate Work

lState Data Source,

University, 1980.

2State Data Source,
Statistical Abstracts, 1979.

3State Data Source,
Statistical Abstracts, 1979.
on adults age 25 or older.)

100%
(1976)
52.9
47.1
(1970)
8.1
21.6
18.0
35.2

17.0

(1970)
47.2
33.7

14.8

Andrews,

Verway,
Table

Verway,
Table

M.P.

David I., Michigan
pP.

I-16,

100% (N=638)

51.3

48.7

19.6
17.8
39.2
20.4

0.2

19.7

41.1

and Boger, R.P.
(Eds.), Michigan Family Sourcebook, Michigan State

62.

David I., Michigan

Iv-2,

p.

150. (Based
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Table 2. Selected Household Characteristics. Comparison of Research
Subsample, 1978, and Michigan Households.

Michigan
Household Characteristics Households Subsample
100% (Year) 100% (Year)
Number of Household Occupantsl (1970)
One 8.0
Two 33.4
Three or Four . 38.1
Five or More 20.5
Average 3.27 3.2
Home Ownershigz (1976)
Own 76.0 97.2
Rent 24.0 2.4
Missing - 0.5
Household Income Level3 (1979)
Under $ 5,000 5.7 5.8
$ 5,000 - $ 9,999 12.3 13.5
$10,000 - $14,999 15.0 12.2
$15,000 - $19,999 18.8 18.2
$20,000 - $24,999 19.0 16.9
$25,000 - $29,999 11.9 8.3
Over $30,000 17.3 15.2
Missing - 9.9
Median $19,500 $18,709
Household Structure4
Two Adults with Children 31.4 35.3
Two Adults - No Children 34.5 32.4
Female with Children 10.9 0.6
Male with Children 2.2 0.8
More than Two Adults with Children - 11.4
More than Two Adults - No Children - 11.4
Single Adult 20.9 8.0
Fuel Used for Heating5 (1970)
Natural Gas 69.9 71.2
Electricity 2.5 4.1
Propane 3.6 2.2
Fuel 0il 22.0 18.8
Wood 0.2 3.8
Coal, Other 2.2 -
1

State Data Source, Verway, David I. Michigan Statistical
Abstract, 1979. Table I-17, p. 63.

2State Data Source, Verway, David I. Michigan Statistical
Abstract, 1979. Table II-1, p. B81.
3

4

U.S. Bureau of Census, Current Population Reports, 1979.
State Data Source

5State Data Source, Housing Characteristics for State, Cities,
and Counties, Vol. I, Part 24, Michigan 1970. Census of Housing, Bureau
of Census, 1972.
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Measures of Conservation

The primary objective of this research was to ex-
plore direct and indirect conservation of fossil fuel
energy within households. Direct conservation of energy
was measured by percentage reduction in consumption. In-
direct conservation was measured based on self-reported
participation in a set of behaviors defined as voluntary
simplicity.

The first research question was specifically con-
cerned with the percentage of households participating in
conservation behaviors:

1. With what frequency are households reducing
direct consumption of fossil fuel energy and
with what frequency are they participating
in behaviors related to voluntary simplicity?

An explanation of the development of each conser-
vation measure is provided in this section. In addition,
discussion of the analysis based on the first research
guestion is also provided here. Analysis of the first
research question was intended to be exploratory and
therefore no hypotheses were tested. Frequencies, per-
centages, and mean scores are reported for percentage
change in direct household consumption of fossil fuel
energy (Table 3) and for participation in voluntary sim-

plicity behaviors (Tables 4 and 5).
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Percentage Change in Consumption. Actual consumption of

energy within the household was determined by obtaining
utility company records for the years 1977-78 and 1979-80.
Consumption data were initially collected and coded by
month. Extrapolations were computed based on heating
degree days if a month was required to complete the data.
The monthly consumption of each fuel was summed for each
year to provide an annual consumption figure. Measures
of natural gas, electricity, propane, and fuel oil were
converted to British thermal units (Btus) to facilitate
computations and analysis. The following conversion

factors as reported by Newman and Day (1975) were used:

Natural Gas - 1,031 Btus per cubic foot
Electricity - 3,412.8 Btus pef kilowatt hour
Fuel 0il - 138,800 Btus per gallon

Propane - 21,000 Btus per pound

The number of Btus of each fuel used within the
household was added together to determine the total Btu
consumption. This provided a precise measurement of the
household's annual consumption.

Yearly fluctuations in temperature may result in
varying fuel requirements used for space heating. Space
heating has been identified as the largest single end use
of energy within the home; therefore, it 1is necessary to
control for changing requirements. The number of annual
heating degree days was used to standardize yearly con-

sumption figures.
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The resulting figures were used to compute per-
centage change in annual consumption. This was accom-
plished by dividing the difference in consumption between
1977-78 and 1979-80 by consumption during 1977-78. This
measure provided an estimate of conservation relative to
previous consumption. Summary data of the percentage

change in consumption are presented in Table 3.

Table 3. Percentage Change in Household Consumption
1977-78, 1979-80

Level of Change (N) Percentage
Greater than 4% 232 36.4
Reduction

4% Reduction to

4% Increase 232 36.4

Greater than 4%

Increase 174 27.2
638 100.0

Mean - .018

Standard Deviation .156

Standard Error .006

Findings

One-third of the research subsample (36.4 percent)
had reduced their household consumption of energy more
than four percent. An increase in consumption of greater
than four percent was observed in 27.2 percent of the
households. The remainder of households were within I four

percent of their first year's consumption. The mean
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change of -.018 indicated that the average household was
realizing slightly less than a two percent reduction in

direct energy consumption.

Voluntary Simplicity Participation. Structured questions

developed by Leonard-Barton and Rogers (1980) to assess
the extent to which persons were practicing behaviors

related to a philosophy of voluntary simplicity were used

in this study as a dependent variable measuring household
voluntary simplicity participation. The questions were
based on a survey of households claiming voluntary simpli-
city participation which was implemented by Elgin and
Mitchell.

Leonard-Barton and Rogers provided an 18-item
Likert measure which they sﬁbjected to factor analysis
and regression analysis in order to provide researchers
with a streamlined measure. For purposes of this research
11 of the 18 guestions were used. Nine questions were
chosen which were shown through regression analysis to
account for 90 percent of the total voluntary simplicity
score variance. The remaining two variables were selected
based on the results of the factor analysis conducted by
Leonard-Barton and Rogers. Two factors of interest to
this research were self-sufficiency in goods and self-
sufficiency in services. The final two questions com-
pleted the inclusion of all variables which loaded on
these factors at .3 or greater. These questions, resulting

frequencies and percentages can be found in Table 4.
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Responses on individual items were recoded in
order that a response which indicated no participation
received a score of zero; a response indicating the
highest level of participation received a four. The over-
all voluntary simplicity index was computed by summing the
recoded raw scores on individual items and dividing by the
total number of questions answered. The resulting index
had a range from zero to four. This final score was cate-
gorized to indicate the distribution of the sample among
levels of participation. Summary data are presented in
Table 5 which indicates a moderate level of participation.

Reliability of the voluntary simplicity scale was
tested. Chronbach's alpha of .59 indicated a moderate
level of reliability. Deletion of any item did not im-
prove the reliability.

In addition to having a moderate level of relia-
bility, the items chosen for inclusion in the total index
were considered conceptually meaningful. For further
refinement, however, the 11 gquestions on voluntary simpli-
city were subjected to factor analysis. Factor analysis
is a statistical technique used to examine interrelation-
ships among variables with the objective of representing
them in a smaller number of hypothetical variables (Kim

and Mueller, 1978).
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The measure of voluntary simplicity used in this
research was determined through factor analysis4 to in-
clude behaviors related to self-sufficiency in services,
self-sufficiency in goods, self-sufficiency in food,
recycling, and contributions to ecological organizations.
Factor loadings greater than .300 resulted in the inclu-
sion of item within the factor (Table 6).

Measures for each factor were constructed by sum-
ming the scores of each variable relevant to the specific
factor. Prior to summing, the raw scores were multiplied
by the regression coefficient (factor loadings) in order
to appropriately weight the influence of the variable
to the factor score. As with the total index, the factor
scores were categorized into levels of participation in
order to facilitate discussion. Frequencies, percentages,
and mean scores are reported for the total voluntary sim-
plicity scale and for each of the five subscales in

Table 5.

Findings. The mean score for the voluntary sim-
plicity scale was 1.509, based on a possible range of
zero to four. No respondent received the maximum score;
3.455 was the highest total voluntary simplicity score
achieved. Approximately one-fifth (21.5 percent) of the

respondents indicated frequent participation in voluntary

4Factor loadings from varimax rotation were used
in computing the subscales. Oblique rotation resulted in
delineation of similar factors.
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simplicity behaviors by household members. The majority,
54.1 percent, reported occasional participation, indicating
that a very large percentage of the households were parti-
cipating in at least some voluntary simplicity behaviors--
some of the time. Another 23.7 percent reported infre-
quent participation while less than one percent of the
respondents reported that no one in their household had
performed any voluntary simplicity behaviors.

An analysis of the subscales provided insight into
specifically @hat types of behaviors were most frequently
practiced. Slightly more than half of the sample reported
frequent recycling. Two questions determined the scores
for this category. The first asked the extent to which
households recycled newspapers; the second asked the
extent to which glass jars and bottles were recycled.
Frequencies for both questions indicated that approxi-
mately half of the sample usually or always recycled news-
papers and glass jars or bottles. Approximately 13.5 per-
cent indicated that they never recycled.

Within the self-sufficiency in services subscale,
results indicated that greater than one-third of the
respondents indicated high levels of participation in
producing services within the home. Less than ten per-
cent reported that these behaviors were never performed.
Over half (56 percent) of the respondents indicated that

a household member always changed the oil in their car.

Twenty-eight percent reported never doing this.
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Similarly, over half the respondents reported that they or
some family member had gotten some type of instruction in
skills either from classes, friends or instruction manuals.
Slightly less than half (45.5 percent) reported riding a
bicycle at least several times per week. One-fourth of
the respondents indicated frequent exchange of goods and
services while 60 percent reported that they had never
exchanged goods or services.

Self-sufficiency in foods was reported at a high
level by only 31 percent of the sample respondents; 27.7
percent reported no participation. Self-sufficient be-
havior in this category involved having a compost pile and
growing fruits and vegetables for household consumption.
QOf the research sample 26.2 percent had a compost pile and
35.5 percent grew some fruits and vegetables. Another
33.9 percent grew some fruits and vegetables; 30.5 percent
grew none of the fruits and vegetables eaten by household
members.

Self-sufficiency in goods was based on having made
gifts, clothes, or furniture rather than having purchased
them. Observation of individual questions showed that few
respondents (13.5 percent) reported that their household
always or usually made their own gifts. An additional
21.4 percent reported frequently making gifts while the
majority of respondents (40.2 percent) reported occasional
performance of this action. One-fourth of the respondents

indicated that no gifts were ever made. A larger
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proportion of respondents, 38.7 percent, reported that
their household never made their own clothing or furniture.
Forty-five percent indicated that they made some or at
least a few small items. Another 16.3 percent reported
having made many or most of their clothing or furniture.
Observation of the total subscale indicated thét the
majority of households produced few of their own goods.

A very small percentage of respondents indicated
contribution to ecological organizations. Less than seven
percent were actually contributing at the time surveyed.
Another 6.1 percent gave occassionally or had previously
done so. The majority, 87.3 percent, had never contri-

buted to an ecological organization.

Measures of Motivation

Income Adequacy 1is conceptually defined in this

research as the comparative ability of a household to make
direct and indirect purchases of energy. The proportion
of income required for lower income households to make
energy purchases is greater than for families with higher
incomes. As the market value of energy increases it
would follow that lower income households would sense a
greater stressor and possibly greater motivation to
conserve.

The use of income levels when explaining consump-
tion change is valuable, yet, does not take into consider-

ation the income needs of the household as determined by
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family size, family life cycle stage, or geographical
cost of living differences. The income measure used in
this research took into account the previously mentioned
needs to compute an objective adequacy ratio following
the examples of Ackerman (1977) and Moen (1980).

The questions concerned with income adequacy were
asked during the first telephone interview conducted in
June of 1979. The income adequacy variable was computed
following the example of Ackerman (1977). The following
information reported here is from Ackerman, pp. 51-53.

1. Each respondent was assigned a Bureau of Labor
Statistics equivalency number which adjusted
for a moderate level of living for different
family composition. Variables used include:
age of oldest child, number of children in
household, number of adults in household, and
age of primary income earner.

2. Each respondent was assigned a BLS number which
adjusts the BLS standard budget for a moderate
level of living for different geographic loca-
tion.

3. The family income variable was recoded to
dollar amounts.

4. The objective measure was computed via the

following measure:
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Objective _ Total Family Inccame
Adequacy = Standard Budget ,, Family Camposition x(kxgrmﬁﬁx:location
Ratio Moderate Level Equivalency Number “ Equivalency Number

100 100

Summary data of the income adequacy variable are
presented in Table 7. Data indicated that the sample was
relatively well distributed among adequacy levels.

Household income level has been positively related
to levels of direct and indirect consumption of energy.

This relationship has been explained through the discussion
of lifestyle decisions (Morrison and Gladhart, 1976;
Gladhart, 1977). Therefore, higher income households, due
to initially higher levels of consumption, could have the

greatest flexibility for potential conservation. Lower

Table 7. Household Income Adequacy Levels, 1979

Level of Adequacy (N) Percentage
Very Low 92 14.4
Low 118 18.5
Medium 261 40.9
High 90 14.1
(Missing) 77 12.1

638 100.0
Mean 1.320
Standard Deviation .718
Standard Error .030

Actual Minimum - Maximum .122 to 3.895
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income households would experience the greater stress from
the increased prices of fossil fuel energy sources. It was
hypothesized that they would be forced economically to
reduce consumption in order to reduce their fuel bill.

Based on research concerned with the relationship
between income level and conservation and the research
concerned with how families handle limited economic
resources (Caplovitz, 1972; Elder, 1974) the following
hypotheses were established:

Hypothesis 1A

Level of income adequacy will have a curvilinear
relationship with the percentage change in direct
household consumption of fossil fuels. Specifically
households with low and high levels of income
adequacy will reduce consumption more than house-
holds in middle levels of income adegquacy.

Hypothesis 1B

Level of income adequacy will be negatively

related to participation in behaviors related to

voluntary simplicity.

Fuel Cost. Two additional variables were included
in the regression analysis of percentage change in consump-
tion. Fuels used for heating vary according to their abso-
lute cost and according to the individual increase in the
cost of each fuel type. It was determined that the cost of
various fuel types and the relative increase in cost should
be viewed as additional determinants of a household's
income adegquacy.

Case and Harris (1980) regressed a conservation

action score onto fuel type ordered by cost and found a
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significant bivariate relationship. Using path analysis
they determined that rural households, using more expensive
fuels, tended to perform more conservation actions than
urban counterparts.

Fuel cost increases were used to determine the
relative shift in prices between fuel types. Based on
data provided by Keith (1981) fuel oil was given the highest
rating, natural gas and propane second with electricity
experiencigg the least increase.

These variables were included only in the regres-
sion analysis of percent change in conservation. Both
variables were hypothesized to have a positive relation-
ship with reduced consumption.

Hypothesis 2A

Relative fuel cost and relative change in fuel
cost will each be positively related to reduction
in direct household consumption of fossil fuels.

Philosophical Perspective. Philosophical perspec-

tive represents aspects of the symbolic value of energy
within society. Questions designed to elicit the respon-
dent's philosophy towards energy were asked during the
November 1980 telephone interview. Six questions were
selected from among a variety of attitudinal gquestions pre-
viously used in surveys conducted by the Family Energy
Project at Michigan State University. The selected ques-
tions have been previously defined as representative of

ecoconsciousness values.
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Each question was answered on a scale of strongly
agree to strongly disagree (Appendix A). Answers were
coded so that the responses receiving the highest code were
those indicating the strongest ecoconsciousness value. An
index was formed by summing the raw score for the responses
to all questions for each respondent. This number was then
divided by the total number of questions answered. A scale
score was computed for all households which responded to at
least four of the six questions. A total of 15 households
(2.4 percent) did not meet this criterion.

Chronbach's alpha reliability was computed for the
scale. All six questions resulted in a reliability coefi-
cient of .74349. Deletion of any item did not improve the
alpha.

The continuous score was categorized into levels
which indicated agreement or disagreement with a strong
ecoconsciousness value. Mean score and category frequen-

cies are reported in Table 8.
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Table 8. Household Scores on a Measure of Philosophical
Energy Perspective, 1979

/
/

Household Level (N) Percentage
Strong Agreement 289 45.3
Agreement 324 50.8
Disagreement 9 1.4
Strong Disagreement 1 | 0.2
Missing 15 2.4
Mean 2.08
Standard Deviation .467
Standard Error .019

An ecoconsciousness value has been reported to
have a positive relationship with taking actions related to
technical and behavioral conservation (Hogan, 1976)Aand
also with direct reduction of energy consumption within
the household (Hungerford, 1978). The theoretical concep-
tualization of a lifestyle of voluntary material simplicity
is also based on a value system which supports a positive
interaction between humans and environmental awareness
(Leonard-Barton and Rogers, 1980; Gregg, 1977; Elgin and
Mitchell, 1977). The following hypotheses were established:

Hypothesis 3A

Level of philosophical perspective will be
positively related to a reduction in household
energy consumption.

Hypothesis 3B

Level of philosophical perspective will be
positively related to participation in behaviors
related to voluntary simplicity.
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Indicators of Human Resources

Individuals and households have a variety of re-
sources which are used to achieve goals. These resources
may be tangible or intangible; human or nonhuman. One
purpose of this research was to assess the influence of
human resources on behaviors related to the conservation
of fossil fuels. Nine human resources were identified
from the list of research variables; eight are entered
into the analysis as independent variables, one as a
dependent variable.

Explanation of the development of each human
resource variable is included in this section. A summary
of hypotheses regarding expected relationships of
individual variables to percent change in household
energy consumption and participation in voluntary simpli-
city behaviors is also included. Mean scores and standard

deviations for human resource measures which served as

independent variables are provided in Table 10. Summary
data for the human resource, personal control, are presented

in Table 11.

Knowledge of Conservation Actions was used as a

measure of the extent to which respondents could identify
efficient methods of direct conservation of fossil fuel
energy. Respondents were asked the following questions

in the June 1979 interview:
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Let's talk about one area in which living costs
can be reduced--ELECTRICITY AND HOME HEATING--
and let's think about ways these costs can be
reduced without giving up basic comforts.

Think of a friend who might ask you for advice
on how to save on electricity and heating fuel
bills.

What are the most important things yau would
advise your friend to do?

Respondents could mention up to six suggestions. A know-
ledge score was created. The respondent was given two
points for suggesting attic insulation, wall insulation,
basement or crawl space insulation, storm windows or doors,
thermopane windows, caulking or weatherstripping, flue
restrictor, clock thermostat, lowering thermostat, closing
off rooms, or solar heating. One point was received for
each other suggestion including hot water heater insula-
tion, covering windows with plastic, installing a fire-
place cover, servicing heating system, and turning off
pilot light during summer. The knowledge scale was
created by dividing the total score by the number of
responses; if no suggestions were offered a score of zero
was assigned. Thus the conservation knowledge scale has a
minimum of zero and a maximum of two.

Promotional campaigns have frequently been based
on providing information to consumers regarding conserva-
tion practices and their benefits. Data have suggested
that information on how to save energy is relatively in-
effective if given alone (Gordon, 1980). Knowledge of

conservation methods was not found predictive of actually
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taking conservation actions (Case and Harris, 1980).
Knowledge was not found predictive of conservation as re-
ported in the final report of Pilot Project Conserve
(Harris, et al., 1980). In the last two studies neither
bivariate nor multivariate analysis proved significant.

For purposes of this research it was hypothesized that if
motivation were accounted for, knowledge would be positively
related to reduced household consumption of energy and

participation in voluntary simplicity behaviors.

Average Household Education was used as a measure of the

educational attainment of the principal adult(s) within
the household. When there were two adults in the house-
hold the average level of schooling was computed. If only
one adult was present in the household, the level of educa-
tion for that adult was used for the educational measure.
Higher levels of education are frequently associated
with higher levels of income adequacy. Case and Harris
(1980) determined that education had a positive relation-
ship with ecoconsciousness and therefore with a greater
likelihood of performing conservation actions. The nega-
tive relationship of education with skills, however,
resulted in a contradictory relationship. Multivariate
analysis of resources included education in a predictive
model which accounted for eight percent of the variance in

reduced consumption (Harris, et al., 1980).
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Elgin and Mitchell (1977) determined that parti-
cipants of voluntary simplicity behaviors were well educa-
ted. Leonard-Barton and Rogers found a low yet significant
correlation of education with voluntary simplicity scores.
For purposes of this research it was hypothesized that when
motivation was accounted for, education would have a posi-
tive relationship with reduced household consumption of

energy and participation in voluntary simplicity behaviors.

Reported Home Repair Skills was created to measure

the extent to which household members appear capable to
perform a variety of household repairs. The following
guestions were asked in the June 1979 telephone interview:

Now I would like you to suppose that you
needed to have some repair or remodeling
work done on your present home.

Which of the following tasks would you or

a member of your household feel confident
to do?

ASSUME THAT YOU HAVE THE TIME AND THE MONEY
TO DO THESE THINGS.

1. How about putting together the frame of
a wall with 2 x 4s?

2. Put in or replace sewer and water pipes?

3. Replace a toilet or sink for an existing
plumbing system?

4. Put up or replace dry wall on a frame of
2 x 4s?

5. 1Install or replace an electric light
fixture?

6. Install a new storm door?

7. Put insulation in the attic?

8. Do you think that you or a member of
your household could cut open a wall
to repair the plumbing, electrical
work, or heating ducts, and return the
wall back to its original condition?
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Each variable was treated as dichotomous; any response
other than "yes" was treated as "no." The number of
responses "yes" were summed and made into a nine-point
interval scale with zero indicating no skills.

Possession of skills was found an important pre-
dictor of taking conservation actions (Case and Harris,
1980) . Home production of goods and services also requires
a variety of skills. Elder (1972) found that households
with a variety of skills were better able to cope with
effects of the depression. For purposes of this research
it was hypothesized that number of skills would be posi-

tively related to both direct and indirect conservation.

Perceived Money Availability was determined a sub-

jective indicator of income adequacy. In other words,
this variable was used as an indicator of how the house-
hold perceived their money resources. The scale ranged
from less than fifty dollars to over $2000 and was created
from the following series of gquestions.

Let's talk about some things that you might
do in the future.

As you know, most of the things that can be
done to conserve energy--and to reduce your
monthly bills--require some kind of invest-
ment at first.

It takes a while before you can get your
money back, and some people can afford these
investments and others cannot.

If an energy conservation device were devel-
oped which would help you save a lot of
energy, would you be able to buy such a
device if its total cost were:
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1. $ 50
2. $ 200
3. §$ 500
4. $1000
5. $2000

Again each variable was treated as dichotomous; any response
other than "yes" was treated as "no." The number of posi-
tive responses was summed and treated as a six point inter-
val scale with zero indicating no available financial
resources. Perception of the amount of available money was
hypothesized to have a positive relationship with direct

conservation and a negative relationship with indirect

conservation.

Perceived Time Availability was considered an indi-

cator of the amount of time respondents felt they had to
install an energy conservation device. The scale ranged
from less than five hours to fifty hours and was created
from the following series of gquestions:
If such a device were easy to install and
not expensive, would you or someone in your
household have the time to install such a
device if it took:
1. 5 hours to install
2. 10 hours?
3. 20 hours?
4. 50 hours?
Each item was treated as dichotomous; any response other
than "yes" was treated as "no." The number of positive
responses was summed and treated as a five point interval

scale with zero indicating no available time resource.

It was hypothesized that a perception of greater time
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availability would be positively related to participation

in direct and indirect conservation of fossil fuel energy.

Number of Household Occupants was viewed as a

measure of the availability of human energy resources with-
in the household. The measure was actually constructed
from the perspective of the number of adults and number of
children separately.

Case and Harris (1980) found that households with
two adults tended to take more conservation measures than
did households with one, or more than two adults. Number
of children was found to have a significant positive bi-
variate relationship with taking conservation actions.

When other variables were accounted for, however, number of
children was dropped from the prediction model.

The availability of human energy within the house-
hold was hypothesized to increase the practice of voluntary
simplicity behaviors. The greater the number of adults
the greater the amount of human energy available. When
children are present within a household it was determined
that more time would be spent in providing goods and ser-
vices within the home.

Based on the concept of resources, the number of
adults within the household was also viewed as the avail-
ability of labor to perform conservation actions related
to direct consumption, therefore, number of adults was

hypothesized to have a positive relationship with direct
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conservation of energy. In a study of energy consumed
during life cycle stages, Fritzsche (1981) indicated that
households in which children were present tended to require
more energy and thus had less flexibility for conservation.
Number of children within the household was hypothesized to
have a negative relationship with percentage change in con-

sumption.

Number of Employed Adults was a measure of human

resource indicating the ability of a household to increase
the availability of income. The measure was created by
counting the number of household income earners among the
two primary adults within the household.

Eichenberger (1975) found that dual employed house-
holds tended to use their household appliances less. Having
fewer people within the household during the daytime tended
to result in less direct consumption of energy within the
household. Case and Harris (1980) did not find a signifi-
cant relationship between number employed and taking con-
servation actions.

Dual employed households would be expected to have
higher incomes and thus greater ability to purchase goods
and services outside the household. 1In addition, they
would be expected to perceive having less time to perform
production within the home.

Dual employed households were hypothesized to have

a positive relationship with direct conservation of fossil
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fuel energy. They were also hypothesized to have a negative
relationship with participation in voluntary simplicity

behaviors.

Summary of Human Resource Hypotheses

4A. When all motivators, human resources, and
contextual variables are accounted for, a
positive relationship will exist between
percentage reduction in consumption and
the following human resources:

1) Knowledge

2) Average Household Education

3) Reported Skills

4) Perceived Money Availability
5) Perceived Time Availability

6) Number of Adults

7) Number of Employed Adults

and a negative relationship will exist
between percentage reduction in consumption
and the following human resource:

8) Number of Children

4B. When all motivators, human resources, and
contextual variables are accounted for, a
positive relationship will exist between
voluntary simplicity scores and the follow-
ing human resources:

1) Knowledge

2) Average Household Education
3) Reported Skills

4) Perceived Time Availability
5) Number of Adults

6) Number of Children;

and a negative relationship will exist
between voluntary simplicity scores and
the following human resources:

7) Perceived Money Availability
8) Number of Employed Adults
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When all motivators and human resources are
accounted for the following contextual var-
iables: age, home ownership, and rurality
should provide no further contribution to

the variance in percentage change in consump-
tion.

When all motivators and human resources are
accounted for the following contextual var-

~ iables: age, home ownership, and rurality

should provide no further contribution to
the variance in voluntary simplicity partici-
pation.

Personal Control was computed from a series of

questions asked in November of 1980. Due to the difference

in time of data collection for the measure of personal con-

trol and the other human resources, this indicator was used

in the analysis as a dependent variable to measure the

impact of participation in direct and indirect conservation

on the development of human resources.

A sense of personal control has been related to

competence and achievement especially in education and

career. Gurin and Gurin (1976) have also discussed the

relevancy of perceived personal control and economic

behavior.

For the research reported here, personal control

was defined as a psychological human resource. Five

Likert-type statements were taken from the internal control

scale and adapted to specify energy problems as the

emphasis of the control.
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Table 9. Summary Data of Human Resource Variables.

Standard
Human Resource Mean Score Deviation (N)
Knowledge 1.536 .332 607
Number of Adults 2.221 .758 638
Number of Children 0.980 1.211 638
Reported Skills 5.340 2.138 638
Average Household
Education 12.970 2.066 638
Perceived Money Number of
Availability Perceived Time Emploved Adults
(%) Hours (%) (%)
LT $ 50 10.3 LT 5 13.6 None 10.3
$ 50 27.4 5 12.1 One 47.3
$ 200 22.9 10 17.2 TwO or More 27.4
$ 500 15.7 20 16.3 Missing 6.0
$1000 11.4 50 40.8

$2000 12.2
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Each gquestion was answered strongly disagree,
disagree, agree or strongly agree. Answers were coded so
that those indicating highest control were given a score
of three; those indicating the lowest control were given a
score of zero. A total score was computed by summing the
raw score of each variable and dividing by the total number
of statements answered. This continuous variable was cate-
gorized according to agreement levels. Summary data are
provided in Table 10.

Personal control was used as a dependent variable.
It was hypothesized that participation in direct and in-
direct conservation would increase the sense of personal

control.

Statistical Analysis

One goal of this research was to explore the extent
to which households had been participating in direct and
indirect conservation of energy. In addition it was pro-
posed to assess the relationship of motivation and avail-
ability of human resources to active conservation behaviors.

Direct conservation was measured through a com-
parison of actual consumption of energy within the house-
hold as determined from records provided by utility

companies. Indirect conservation was measured by



93

Table 10. Personal Control, 1980.

Percent N
Strongly Agree 29.8 190
Agree 69.4 443
Disagree 0.5 5
Strongly Disagree 0.0 0
Missing 0.3 2
Mean: 2.02
Standard Deviation: .3425
Minimum - Maximum: 0 to 3

developing an index from responses to eleven questions con-
cerned with the extent to which households practiced beha-
viors related to a lifestyle defined as voluntary simpli-
city.

To address the first question, measures of direct
and indirect conservation were categorized according to
levels of participation. Mean scores, absolute frequencies,
and relative frequencies were provided for comparison. In
addition, the total voluntary simplicity score was factor
analyzed in order to delineate underlying dimensions. Des-
criptive statistics were also provided for each voluntary
simplicity subscale.

Multiple regression was selected for analysis of
relationships between direct and indirect conservation and
motivation and human resource availability. Multiple
regression provided examination of two issues relevant to

the research problem.
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First, the procedure provided a predictive model
developed from the collective contribution of motivation
and human resources to the variance in both direct and
indirect conservation. Use of regression with hierarchial
inclusion of independent variables in the equation facil-
itated the development of the predictive model based on a
previously defined conceptual model.

Secondly, multiple regression analysis allowed
examination of the interrelationship of variables. Speci-
fically, this procedure facilitated an examination of the
impact of human resource availability on the motivation
variables through ovservation of the standardized beta
coefficients.

Finally, path analysis was selected as a final test
of the analytical model. This procedure facilitated exam-
ination of differing relationships between motivation and
human resources and each conservation mode. The final

model allowed for a greater grasp of the whole picture.

Assumptions

1. Survey research is an appropriate means for
gaining information regarding social and behavioral dimen-
sions of conservation.

2. Self-report data is a reliable measure of
actual behavior.

3. A lifestyle of voluntary simplicity is, in fact,

a less energy (fossil-fuel) intensive lifestyle.
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Limitations

This study was a secondary analysis of data collec-
ted for an evaluation of a household energy-audit project.
Data, therefore, were not collected solely for the goals
and objectives of this research. However, exclusion or
omission of variables potentially related to motivation and
human resources were reviewed and were not considered a
serious problem in testing the theoretical model.

The generalizability of findings is limited based
on any biases of the sampled community. The goals of the
research team in the evaluation of the energy audit resulted
in overrepresentation of households living in single family
dwellings and owning their own homes. Households living in
multiple unit dwellings and renting were underrepresented.

A major limitation of this study was the selection
of only one household member to be interviewed, the under-
lying assumption being that the responses of one member
would be representative of the entire household. Previous
research, however, has indicated that agreement of husbands
and wives on various demographics and attitudinal survey
questions cannot be relied upon (Ballweg, 1969; Byrne and
Blaylock, 1963; Safilios-Rothschild, 1968; Van Es and
Shingi, 1972).

Ballweg (1969) distinguished between nonevaluative,
or hard data, and evaluative or soft data. Specifically,
he studied the responses of 179 couples to two questions--

one considered hard data and one soft data. As expected,
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considerable differences were found between couple consensus.
The question dealing with family income was viewed as hard
data and was found to have husband and wife consensus
greater than 60 percent of the time. The soft data question
was concerned with which parent had the final say in child
discipline. Only 23 percent of the couples were in agree-
ment in their responses to this question.

Fairly high levels of husband and wife consensus
on income was observed by Terber (1955) and also by Haberman
and Elinson (1967). Byrne and Blaylock (1963) concluded
from a study of 36 married couples that similarity in
political attitudes and in more general attitudes was
similar among couples. They also found, however, that
couples assumed greater consensus than actually existed.
The 36 couples included in this study were college students
or professionals, thus the findings may be restricted to a
relatively well educated population.

Van Es and Shingi (1972) studied the consensus of
324 husbands and wives on twenty-five attitude questions.
They concluded that where attitudes are concerned it
should not be assumed that either the husband or the wife
can represent the whole family. They noted, however, that
when_the attitude is somewhat culturally determined more
consensus occurs among husbands and wives.

Safilios-Rothschild studied 160 families from
Detroit and 250 Athenian couples. The Detroit sample

consisted of data from both the husband and wife, whereas
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the Greek data included responses from 133 wives and 117
husbands. A comparison of Detroit husbands' and wives' res-
ponses about decision making showed that less than half of
the couples agreed or slightly disagreed on their responses.
This meant that actual serious disagreement was found in
55.1 percent of the cases. The Greek data did not permit
matching. Results, however, indicated ghat significant
differences did result even between the aggregate samples
of husbands and wives.

Van Es and Shingi (1974) looked at aggregate res-
ponses of husbands and wives. Significant differences
between the mean scores of husbands and wives were found
on eight of the twenty-five attitudinal questions. Subsam-
ples based on husband's occupation, husband's education and
wife's education were unable to provide evidence that more
homogenous groups improved the consensus. Thus it was
concluded that distribution of scores for males and females
could not be considered similar.

Congruence of husbands' and wives' energy attitudes
was studied by Gladhart (1977) on four energy attitude
scales: ecosystem awareness, human responsibility, life-
style flexibility, and ease of cutting back. Correlations
were found in the moderate range for each scale. Hungerford
(1978) looked at the relationship of a husband's and a
wife's ecoconsciousness value and actual change in consump-
tion from 1974 to 1976. Congruency was not found as a

significant aspect of change. Rather the greatest






CHAPTER IV

FINDINGS AND DISCUSSION

This research study was designed to explore the
extent to which households had participated in direct and
indirect conservation of fossil fuel energy and to further
analyze the motivations and human resources which influence
conservation behaviors. Several behaviors cumulatively
defined as voluntary simplicity were chosen as the measure
of indirect conservation. Percentage change in actual
household consumpﬁion of energy was chosen as the measure
of direct conservation.

Findings related to the first research question
were reported in detail in Chapter III and will be sum-
marized in this section. Findings related to the remaining
three research questions are reported in this chapter.

Each research question is addressed with the analysis of
direct conservation discussed first followed by the

analysis of voluntary simplicity behaviors. The primary
statistical procedure employed to test the hypotheses was

multiple regression analysis.
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Participation in Direct and Indirect Conservation

The first research question was concerned with the
percentage of households participating in conservation be-
haviors. Approximately one-third of the sampled households
had reduced their consumption of fossil fuel energy, used
primarily for space heating, by more than four percent
during the 1979-80 heating season as compared to the 1977-
1978 heating season.

Sampled households answered a series of 11 ques-
tions designed to measure the extent to which households
have participated in lifestyle behaviors focused on self-
sufficiency, recycling, and contribution to ecological
organizations. Approximately three-fourths of the house-
holds.had at least occasionally practiced some of the
behaviors. Approximately one-fifth of the households
reported active participation. As indicated by Table 11
households which reported active participation in volun-
tary simplicity are not necessarily the same households
which reduced their direct consumption of fossil fuels.

The Effect of Motivators and Human Resources on
Direct and Indirect Conservation of Fossil Fuel Energy

The second and third research questions were speci-
fically concerned with the impact of motivators and speci-
fic human resources on change in consumption and partici-

pation in voluntary simplicity behaviors.
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Regression analysis was the primary statistical
procedure employed to test the hypotheses related to these
research questions. Bivariate regression analysis provided
an indication of the total effect of each motivator and
human resource on direct and indirect conservation of
energy. Multiple regression analysis provided an indica-
tion of the effect of the predictors when other character-
istics were taken into account.

Regression analysis provided various criteria used
to assess the value of motivators and human resources.
Among those used for discussion in this analysis were the
standardized regression coefficient, the R square, the
partial correlation, the F value and the probability.

An explanation of these statistics is provided here.

The standardized regression coefficient, more com-
monly referred to as beta or beta weight, was used to indi-
cate the relative importance of independent variables in
explaining the dependent variable. The beta is often des-
cribed as the direct effect of a predictor on a dependent
variable. 1In a bivariate analysis the beta would be con-
sidered the total effect of one variable on another. Since
no other predictors are accounted for, bivariate analysis
provided betas which were zero order relationships.
Multiple regression analysis provided beta weights which
were based on the direct effect of the independent variable
when the effects of one or more select variables were taken

into account.
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The R-square provided an assessment of the good-
ness of fit of the regression model. It indicated the
proportion of variation in the dependent variable which was
explained by the total of independent variables. Two sta-

tistics related to R2 which were also used in the analysis

included R2 change and adjusted Rz. R2 change is a mea-
sure of the additional amount of variance accounted for by
inclusion of another predictor variable. Adjusted R2 does
not increase with the addition of each new predictor
variable as does R2 but is sensitive to the effects of a
larger number of predictors. When the adjusted R2 shows a
decrease it is an indication that the predictor model would
lose its goodness of fit if applied to a new set of data
(Hull and Nie, 1981).

The partial correlation is the correlation of two
sets of residuals determined by removing the effect of
other predictors first from the dependent variable and then
from the predictor itself. When squared, the partial cor-
relation can be used to approximate contribution to vari-
ance in the dependent variable which was not previously
accounted for by predictor variables already in the regres-
sion equation. By observation of the partial correlation
it was possible to determine relationships among the pre-
dictors.

The F-Value provided a score which indicated the
ratio of explained variance to unexplained variance. The

greater the explained variance the obvious reduction in
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unexplained variance resulting in a ratio with a larger
numerator and a smaller denominator thus a larger F-value.
This value is associated with the probability that the pre-
dicted difference will not be a chance occurrence. For
this study the significance level was set at .10 indicating
a willingness to be incorrect in predictions only ten

percent of the time.

Percentage Change in Consumption

In this section two research questions are
addressed and the following hypothesized relationships
were examined:

Research Question 2.

To what extent are indicators of income adequacy
and philosophical perspective towards the energy
issue related to a family's household reduction

in direct energy consumption?

Hypothesis 1A

There will be curvilinear relationship between
income adequacy and percentage change in direct
household consumption of fossil fuels. Lower
and higher levels of income adequacy will result
in greater reduction of consumption.

Hypothesis 2A

Relative fuel cost and relative change in fuel
price each have a positive linear relationship

- with a reduction in direct household consumption
of fossil fuels.

Hypothesis 3A

Philosophical perspective is positively related
to a reduction in household energy consumption.
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Research Question 3.

To what extent is the availability of human
resources related to a household's reduction
in direct energy consumption?

Hypothesis 4A

A positive linear relationship exists between
percentage reduction in consumption and the
following human resources:

1) Knowledge

2) Average Household Education

3) Reported Skills

4) Perceived Money Availability
5) Perceived Time Availability

6) Number of Adults

7) Number of Employed Adults

and a negative linear relationship exists between
percentage reduction in consumption and the
following human resource:

8) Number of Children

Hypothesis 5A

When all motivators and human resources are
accounted for, the following contextual variables--
age, home ownership, and rurality--should provide
no further contribution to the variance in per-
centage change in consumption.

Percentage change in energy consumption was regres-
sed separately on each motivator, each human resource and
each contextual measure in order to determine bivariate
relationships. This procedure facilitated clarification
of the individual relationships between predictors and
percentage change in consumption and, thus, provided a

base for higher order analysis. Summary data of the bi-

variate relationships are presented in Table 12.
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Multiple regression analysis was used to test the
hypotheses concerned with the interrelationships of the
motivators, the eight human resources, and the three con-
textual variables in explaining variation in change in
consumption. Summary data of the multiple regression
analysis are presented in Table 13.

Bivariate Regression Analysis-
Percentage Change in Consumption

A reduction in consumption was indicated by a
negative percentage change while a positive score indicated
an increase in consumption. Based on the negative scoring
of the dependent variable a negative regression coefficient
indicated a positive relationship of the independent

variable with percentage reduction in consumption.

Findings of the Bivariate Analysis. Results of

the bivariate regression analysis for percentage change in
household consumption scores are presented in Table 12.
None of the human resources was significantly related to

a percentage reduction in consumption. One motivation and
three contextual variables, however, were significant

contributors.

Motivators. Relative fuel cost had a significant

relationship with a reduction in consumption indicating

that higher cost fuels resulted in some conservation of
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energy. The amount of variance accounted for, however,
was less than one percent. Differences in the price
increases between fuel types did not contribute signifi-
cantly to conservation. Neither income adequacy nor
philosophical perspective had a significant effect on
direct fossil fuel conservation.

Human Resources. Only three of the human resources

contributed to the variance in percentage change in con-
sumption. Their contribution, however, was negligible.
None of the resources was significantly related to direct

conservation.

Contextual Variables. Three contextual variables

were included in the analysis. Home ownership, age, and
rurality each had significant relationships with percentage
change in consumption. Each accounted for less than one
percent of the variance.

Multiple Regression Analysis-Percentage Change in Consump-
tion

Multiple regression analysis was the statistical
tool used to test the hypotheses. The format of the regres-
sion model involved the assignment of specific inclusion
levels to each independent variable. Motivators were
given the highest priority, human resources were second and
contextual variables were given the lowest priority for
inclusion. This design facilitated explanation of the

additional contribution of human resources to a reduction
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in household energy consumption. In addition, the inclu-
sion of contextual variables at the lowest priority showed
the extent to which the motivators and human resources
included for analysis were unable to explain away contri-
bution or rurality, age, and home ownership. Summary data

are reported in Table 13.

Findings. With all variables accounted for only
relative fuel cost and age of respondent maintained their
significance. Age actually increased the amount of variance
accounted for in the zero order relationship from less than
one percent to 1.1 percent in the multivariate model. The
total regression model accounted for only 3.3 percent of
the variance in percentage change in energy consumption.
The equation héd a probability of .150 and therefore did
not meet significance requirements.

The R square is used to indicate the incremental
increase in the amount of variance accounted for by the
regression equation. According to Hull and Nie (1981) a
decrease in the adjusted R square is an indication of when
inclusion of additional variables into the model results in
a less generalizable model. The more generalizable model
can then be determined through observation of any decrease
in the adjusted R2. This decrease occurred on the third
step of the regression analysis. The resulting model is

identified in Table 13.
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Three of the four motivators were included in this
model which contributed to 1.3 percent of the variance and
was significant at a probability of .045. Relative cost of
fuel, price shift, and philosophical perspective had beta
weights of -0.76, -.052, and -0.26 respectively. Negative
coefficients were expected due to the negative value of the
reduction measure. Income adequacy did not contribute
significantly to the model.

An attempt was made to discover whether the non-
significant contribution of income w;s caused by a curvi-
linear relationship between the variables. One way analysis
of variance was computed for perceﬁtage change in consump-
tion by income adequacy categories. No significant dif-
ference was found between groups. However, the relationship
between income adequacy and conservation was curvilinear in
the expected direction. To determine if there were possible
interaction effects, "breakdowns" were computed for a
selected set of independent variables.

The first interaction observed was that between
percentage change in consumption and income adequacy and
philosophical perspective. As can be seen in Table 14 the
greatest conservation was found in households with high
income adequacy where the respondent indicated a low energy
philosophical perspective. Mean scores indicated that low
and medium income groups conserved an average of 2.7 per-
cent whereas very low and high income groups conserved under

one percent (Table 14).
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Table 14. Percentage Reduced Consumption by Philosophical
Perspective by Income Adequacy

Income

Adequacy Philosophical Perspective

Low Medium High Mean N
Very Low -- -0.9 0.9 0.02 92
Low -- -2.7 -2.9 2.63 . 118
Medium -0.7 -1.3 -3.7 2.76 261
High -6.0 -1.3 -0.5 0.88 90
Mean

Households with medium scores on philosophical per-
spective conserved an average of 2.7 percent if their in-
come adequacy was low and conserved approximately 1.3
percent if they fell within the medium income adequacy
groups. Households which indicated high philosophical
perspective scores tended to have greater reduction in con-
sumption due to mean reduction scores of 2.9 percent in the
low income adequacy group and 3.7 percent in the medium
income adequacy group. Households which reported high
scores on philosophical perspective and fell into the
extreme categories of income adequacy showed only small
overall percentages of reduced consumption (Table 14).

A slight shift from the bivariate contribution was
noted in the effect of income adequacy with the addition
of knowledge. Since knowledge was negatively related

conservation, not in the hypothesized direction, a
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breakdown was computed for percentage change by income
adequacy and knowledge scores. Results indicated that
higher level of respondent knowledge was related to the
greatest amount of conservation in medium income groups.
Knowledge was least beneficial in very low income groups
(Figure 4.1).

Age maintained its significant relationship to
percent change in consumption. Breakdowns of percent
change in consumption indicated that households with older
members tended to conserve at approximately the same per-
centage despite income level. Within both younger and
middle-aged populations a curvilinear relationship was
observed. Younger households had increased rather than
reduced consumption; households within low and medium
income adequacy groups had the least increase. With the
exception of the very low income adequacy group, middle-aged
households showed reduced consumption. Low and medium
income adequacy households had reduced their consumption
by the greatest percentage (Figure 4.2).

Overall rural households tended to conserve more
than did urban dwellers. This difference was especially
evident in homes where fuel o0il was used (Figure 4.3).
Rurality was not a factor contributing to conservation
differences in homes heated with electricity. Natural gas
users living in cities, however, reported greater conser-

vation than did rural users of natural gas.
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Summary and Discussion of Hypotheses

Findings indicated that 36.4 percent of the house-
holds in the research subsample had reduced their consump-
tion of fossil fuel energy within the household by more than
four percent. The change in consumption among all subsample
households showed a 1.8 percent overall decrease. This was
consistent with the findings reported by William, Kruvant,
and Newman (1979) based on a national sample of households
during 1972 and 1974.

Percentage change in household consumption was
regressed onto specified motivators, human resources, and
contextual variables to assess their influence on conser-
vation. Findings indicated that one motivator, relative
fuel cost, and one contextual variable, age, were signifi-
cantly related to a éhange in consumption.

The relationship of fuel cost to percent change
in consumption was negative indicating that as the rela-
tive cost of the type of fuel used to heat the home in-
creased, households were more likely to decrease their
consumption of that fuel. Thus, that part of Hypotheses
2A concerned with relative cost of fuel was retained.
Breakdowns of fuel type according to rural and urban
residence indicated that rural households using fuel oil
and electricity reduced their consumption significantly
more than did their urban counterpart.

Income adequacy was determined to have a slight

curvilinear relationship with households in the low and
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middle adequacy ranges having the greatest conservation.
A test for curvilinearity, however, did not prove signi-
ficant.

Households with low and medium adequacy levels
were found to have the greatest percentage of reduced
consumption. This was especially true for those house-
holds in which the respondent indicated a higher level
of knowledge concerning conservation actions, reflected
a socially responsible philosophy towards energy issues,
and indicated an age range between 36-54.

Since percentage change in consumption was an
objective measure obtained from actual utility company
records and not from self report, it was determined that
the indication of change was in fact a reliable finding.
While there are some questions as to the consensus
between household members on their responses to survey
questions, consensus on measures of income has been
found to be acceptable by various researchers, and was
used in this study as a measure of the household's ability
to purchase goods and services. Philosophical perspective
and knowledge, however, are not necessarily representative
of the entire household and therefore represent a limita-
tion to the generalizability of their relationship with
change in consumption to the household as a whole. More
accurately the findings can be interpreted as households

in which at least one person expresses a certain
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philosophical position or possesses a certain level of

knowledge.

Participation in Voluntary Simplicity

In this section two research questions are
addressed and the following hypothesized relationships
are examined.

Research Question 2.

To what extent are indicators of income adequacy
and philosophical perspective towards the energy
issue related to a family's participation in
Volunﬁary simplicity behaviors?

Hypothesis 1B

Income adequacy is negatively related to parti-
cipation in behaviors related to voluntary
simplicity.

Hypothesis 3B

Philosophical perspective is positively related
to participation in behaviors related to volun-
tary simplicity.

Research Question 3.

To what extent is the availability of human resources
related to a household's participation in voluntary
simplicity behaviors?

Hypothesis 4B

A positive relationship exists between voluntary
simplicity scores and the following human
resources.
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1) Knowledge

2) Average Household Education
3) Reported Skills

4) Perceived Time Availability
5) Number of Adults

6) Number of Children;

and a negative relationship exists between volun-
tary simplicity scores and the following human
resources:

7) Perceived Money Availability
8) Number of Employed Adults

Hypothesis 5B

When all motivators and human resources are

accounted for the contextual variables of age,

home ownership, and rurality should provide no

further contribution to participants in voluntary

simplicity behaviors.

Similar to percentage change in consumption the
total voluntary simplicity score was regressed separately
on each motivator, each human resource and each contextual

measure in order to ascertain bivariate relationships.
Summary data of the bivariate relationships of the total
voluntary simplicity scale and predictor variables are

presented in Table 15.

Multiple regression analysis was the statistical
tool used to test the hypotheses concerned with the inter-
relationships of the two motivators--income adequacy and
philosophical perspective; the eight human resources; and
the three contextual variables in explaining variation in
reported voluntary simplicity participation. Summary data

of the multiple regression analysis performed with Total
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Voluntary Simplicity as the dependent measure are

presented in Table 16.

Findings of the Bivariate Analysis. The results of

the bivariate regression analysis for the total voluntary
simplicity score are presented in Table 16. All but two
of the predictors had significant relationships with

voluntary simplicity.

Motivators. Income adequacy and philosophical

perspective both had significant bivariate relationships
with voluntary simplicity behaviors in the hypothesized
directions. The measure of philosophical perspective
appeared to be the stronger of the two with a direct effect
of .200 and significantly contributed to four percent of
the variance in voluntary simplicity scores. Income
adequacy had a negative relationship to participation in
voluntary simplicity and accounted for less than one
percent of the variance. The negative relationship was ex-
pected and indicated that as the adequacy of income
lowered, participation in voluntary simplicity behaviors

increased.

Human Resources. All but one of the human rescurces

had significant positive relationships with voluntary sim-
plicity scores. Three of the bivariate relationships were
not in the expected direction. Ability to afford a con-

servation device and number of employed adults were
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hypothesized to have negative relationships; knowledge was
expected to be positively related to voluntary simplicity
participation.

Reported skills accounted for the greatest indivi-
dual contribution to the variance, 10.9 percent, in volun-
tary simplicity scores. The beta weight of .330 was signi-
ficant with a probability of .000. Time availability was
the second highest contributor among the resources and
accounted for nearly five percent of the variance with a
beta of .214.

Next in order of importance was the number of
household occupants. Number of children entered the re-
gression model with a beta weight of .189 and contributed
to 3.6 percent of the variance. Number of adults was
entered into the bivariate model with a beta weight of .140
and accounted for approximately two percent of the variance.

Ability to afford a conservation device, average
household education, and number of employed adults were the
remaining human resources investigated. Individual contri-
bution to the variance of the dependent variable was less
than two percent for each measure and their beta weights
were .132, .121, and .070 respectively. A measure of know-
ledge was negatively related to the dependent measure with

a nonsignificant beta of -.038.

Contextual Variables. Three contextual variables

were included in the regression model. Two of the measures,



123

€68 GEO° 000" L00O" dTysasumg swoyy
000° CvE 6T 0€0" €LT" A3 TTeRany
000" Z9%°0¢ 9%0 STz - Sby
WOHQGHH@\V H@DUxGHCOU
9cg " 826° T00° 8€0° - abparmouy
080° vL0°€ S00° 0L0" pohotdug xaquny
200" L6E"6 ST0° TCT” UoT3ednpy proyssnoy obexaay
T00° S8T° 11 LTO" €T 90TASQ pI0IIYy o7 A3T111IqY
000° P19°21 020* OvT" SITOPY 3O xoquny
000" Sve € 9€0° 681" USIPTTIYD Jo zoqunpy
000° v0Z°0¢ 9%0° vIZ® A3TT1TqRTTRAY [wTty,
000" c1Z LL 60T" ogg - STITYS psjxodsy
S30anosay Ueuwny
zzo0* ZTI€"S 800" 160" - Adenbapy swoouTy
000" Tv1°92 0%0° 00Z* 9AT10adsaag TedTydosoT1yg
SIOIPATIOR

wo:moﬂwﬁcmﬂm I23uyg 91enbg S3UuSTOTII=80) SaTqetaep

o3 a UOoTssaabay Iuspuadspur

d P3zZTpaepuegg

Se sorydeabowsqg pue S90Inosay uewny
Y3 se saxoog A3toTTdutg Axejuntop Te30g

SaTqetaep JIuspuadspur

Ue dTqeTiep juspusadsg
UoTssaxboy SIBTIRATY  “GT arqeg




124

age and rurality, have been described in previous literature
as influencing voluntary simplicity behavior. Since the
primary purpose of the research was to explore voluntary
simplicity in terms of motivation and human resources the
contextual variables were included in the analysis to deter-
mine the extent to which the resource and motivation varia-
bles would account for variance previously attributed to
demographics.

Age was negatively related to voluntary simplicity
behaviors indicating that as the age of the respondent
increased the likelihood of household participation in
voluntary simplicity would decrease. Age accounted for 4.6
percent of the variance in total voluntary simplicity scores.
Rurality had a significant positive relationship with
voluntary simplicity behaviors with a beta weight of 0.173
and accounted for three percent of the variance. Home
ownership was not significantly related to voluntary sim-
plicity participation.

Multiple Regression Analysis--Voluntary Simplicity
Participation

Multiple regression analysis was used to test the
hypothesis based on the additional impact of human resources
on voluntary simplicity participation. The format of the
regression model involved assigning variables specific
inclusion levels. Motivators were given the highest
priority, human resources were second and contextual

variables were given the lowest priority for inclusion.
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Two objectives were achieved through use of multi-
ple regression analysis. First, it was possible to deter-
mine a predictive model of voluntary simplicity based on
selected motivators and human resources. Secondly, the
hierarchial format facilitated an exploration of the con-

ceptual model.

Findings. The regression model with all variables
entered accounted for 21.7 percent of the variance in
voluntary simplicity participation. The equation had a
probability of .000. Human resources accounted for an
additional 14.8 percent of the variance beyond the 4.8
percent accounted for by the motivators. Two of the
three contextual variables contributed to an additional

2.1 percent of the variance.

Motivators. Philosophical perspective was the

first motivator to enter the regression model. The posi-
tive direction of the standardized regression coefficient
(.188) indicated that those households who reported higher
scores on the philosophical perspective scale were some-
what more likely to participate in voluntary simplicity
behaviors. Philosophical perspective accounted for four
percent of the variance as in the bivariate analysis.
Income adequacy maintained its significant negative
contribution to participation in voluntary simplicity

behaviors. The relative effect of income adequacy increased
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from the bivariate analysis as the beta weight rose from
-.091 to -.154. Income adequacy accounted for only an

additional 0.8 percent of the variance. Together, philo-
sophical perspective and income accounted for 4.8 percent

of the variance in total voluntary simplicity scores.

Human Resources. Human resources significantly

accounted for an additional 14.8 percent of the variance
in voluntary simplicity scores. Of the seven original
significant resources only three maintained their signifi-
cance when other resources and motivators were accounted
for. Reported skills was, by far, the most influential
human resource. The amount of variance accounted for

by skills increased from the bivariate 10.9 percent to 12
percent with a direct effect of .238.

Average household education was the second-human
resource to enter the regression model. Education accoun-
ted for 1.6 percent of the variance with a positive beta
weight of .114 significant at a probability of .000. This
relative effect lowered only slightly from the zero order
effect of .121.

Ability to afford a conservation device was strong
enough to enter the regression model on the fifth step
with a significant effect. Addition of this variable,
however, only increased the variance accounted for by 0.5

percent. This was considerably less than in the bivariate
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model where this perception had a significant effect on
voluntary simplicity scores with a beta of .132 and contri-
buted to 1.7 percent of the variance. As other variables
entered the model their significance to this measure was
reduced. When changes in the partial coefficients were
observed, the greatest reduction noted in the influence of
the ability to afford a conservation device occurred when
skill was accounted for in the equation. The remaining
human resources did not enter the regression equation at a

probability level less than .10.

Contextual Variables. Contextual variables cum-

mulatively accounted for an additional 2.1 percent of the
variance. Rurality was the greatest contextual contributor
accounting for an additional 1.4 percent of the variance
and indicated that the motivation and human resource indi-
cators included in the analysis were unable to totally
account for the contribution of rurality to voluntary
simplicity behavior. Age accounts for an additional 0.7
percent of the variance, reduced from a bivariate contri-
bution of 4.6 percent. It appeared that motivation and
resources were able to account for the majority of the
influence of age.

A decrease in the adjusted R® was used as the
criterion for selection of the most appropriate predictive
model (Table 16). This decrease occurred at the eighth

step in the regression analysis. The resulting model
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accounts for 19.6 percent of the variance and is signifi-
cant with a probability of .000.

A breakdown of the effect of income adequacy on
voluntary simplicity scores in the bresence of skills is
presented in figure 4.4. The presence of skills within
the household is especially influential as the adequacy of
income decreases. Low skill availability resulted in lower
participation in voluntary simplicity behaviors across
income adequacy levels; very low and high levels of adequacy
appear the most affected.

Average household education (Figure 4.5) appeared
to have increasing influence on voluntary simplicity
participation as adequacy of income decreased. This is
especially noticeable in the very low income group. The
influence of a subjective sense of money availability for
a conservation device was less evident. The higher extremes
of participation occurred when low income households per-
ceived more money availability. The lowest extreme in
participation was evidenced in households with higher income
adequacy and when the respondent indicated low perception of
money availability.

It was noted that the addition of children to the
regression equation lowered the direct effect of income
adequacy on voluntary simplicity participation. One child
in a household increased participation within each income
adequacy level. Two children somewhat reduced participa-

tion. Addition of children to a household had the greatest
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impact on voluntary simplicity participation in very low

income adequacy households.

Summary and Discussion of Hypotheses

The two research questions dealt with in this sec-
tion were concerned with the influence of income adequacy,
an ecological perspective and a vériety of human resources
on participation in voluntary simplicity behaviors. Overall
it was determined that a fairly large percentage of house-
holds (75.6 percent) participated in at least some activi-
ties which had an underlying dimension of a less energy
intensive lifestyle. It was determined that such participa-
tion was indeed motivated by the adequacy of one's income
and a symboliq value system which suggested a responsibility
for one's environment. The first two hypotheses were
therefore accepted.

Income adequacy significantly contributed to less
than one percent of the variance. The direction of the
relationship was negative, as indicated by the beta coef-
ficient of -.154. This finding was supportive of the
hypothesis that as the adequacy of one's ability to pur-
chase goods and services within the market place decreased
there would be an increase in their production within the
home.

Philosophical perspective was a significant contri-
butor to the variance in voluntary simplicity scores

accounting for four percent of the variance. The
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The relationship with voluntary simplicity was positive
supporting the hypothesis that participation in voluntary
simplicity behaviors was related to higher scores on a
measure of philosophical perspective.

The findings concerned with the relationship of
voluntary simplicity behavior and human resources resulted
in the acceptance of only two hypotheses. Reported skills
and average household education did contribute signifi-
cantly in the hypothesized direction. All other hypotheses
were rejected.

The addition of human resources to the regression
equation accounted for an additional 14.8 percent of the
variance. Only three resources; reported skills, average
household education, and perception of the ability to
afford a conservation device had a significant contribution.
Reported skills was by far the more influential resource
having a positive relationship with voluntary simplicity
and accounting for an additional 12 percent of the variance.
Average household education also had a positive relation-
ship with voluntary simplicity. Perception of the ability
to afford a conservation device had a positive relationship
with voluntary simplicity indicating that as respondents
perceived money as available for conservation they were
also more likely to report participation in voluntary sim-
plicity behaviors. This was not in the hypothesized direc-
tion. A cross tabulation indicated that households who

had actually taken actions concerned with direct
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conservation of energy were also those households who re-
ported higher levels of voluntary simplicity participation
(Appendix C-1). This finding may indicate that households
performing voluntary simplicity behaviors were indeed
attempting to reduce direct consumption through technical
and behavioral changes.

Availability of resources was also found to in-
fluence the direct effect of income adequacy on voluntary
simplicity participation. As the three significant
resources entered the regression model the relative effect
of income adequacy increased. This finding indicated that
in the presence of skills, education, and perceived money
availability, households with less adequate incomes were
"more likely to participate in less energy intensive life-
style behaviors of voluntary simplicity. This appears to
be a form of resource substitution--the substitution of
human labor for money income. Availability of human
resources does not appear to influence the effect of philo-
sophical perspective.

A Comparison of Percentage Reduced Consumption
and Voluntary Simplicity

To judge which was the more effective in determining
conservation, the individual motivators and an index of
human resources were each tested as predictors for both
direct and indirect conservation. The results of each

analysis are reported in Table 17.
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Percentage Change in Consumption. Relative fuel

cost was the most influential motivator in contributing to
reduced consumption explaining 1.1 percent of the variance.
Philosophical perspective was the only other motivator to
contribute. Human resources were not strong enough predic-
tors to enter the equation. The total model was not signi-

ficant.

Voluntary Simplicity Participation. Availability

of human resources was the strongest contributor to parti-
cipation in voluntary simplicity behaviors. Both motiva-
tors, philosophical perspective and income adequacy contri-
buted significantly to the variance. The increase in
standardized regression coefficients from bivariate to
multivariate models reinforced the evidence of their inter-
relatedness.

Contribution of Conservation Behaviors
to Personal Control

Lovins (1977) and other conservationists have
suggested that participation in less energy intensive life-
styles would result in a lessening of our dependency of
fossil fuels and an increase in our sense of personal
control over energy needs. The management/decision-making
framework of this research also suggested that as one parti-
cipated in experiences or behaviors s/he would most likely
be better prepared for similar situations in the future.

Perlman and Warren described this as residuals. Within
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the management model used for this research, conservation
behaviors were hypothesized to contribute to the development
of human resources, specifically, personal control. The
following research question was asked.

Research Question 4.

To what extent does participation in voluntary
simplicity and/or reduction in household energy
consumption contribute to a family's feeling of
control over energy related stressors?

Hypothesis 6A

Reduction in the direct consumption of fossil fuels
within the household will be positively related to
a sense of personal control.

Hypothesis 6B

Participation in voluntary simplicity behavior will
be positively related to a sense of personal
control.

Findings. The hypothesis was tested using regres-
sion analysis. Observation of the bivariate coefficients
showed that between direct and indirect conservation the
indirect method of voluntary simplicity was the only signi-
ficant contributor to a sense of personal control (Table 18).
Participation in behaviors related to voluntary simplicity
accounted for 3.1 percent of the variance. Reduced con-
sumption was actually negatively related to a sense of
control as indicated by the positive beta when a negative

beta was expected.
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When motivators, human resources, and contextual
variables were accounted for the direct effect of voluntary
simplicity participation decreased from .175 to .105.
Hypothesis 6B was accepted and Hypothesis 6A was rejected.

Both motivators, five of the human resources, and
age had significant total effects on a sense of personal
control. The motivators and resources were all positively
related whereas age was negatively related. When account-
ing for the effects of all other variables both motivators
maintained a significant contribution. Resources, average
household education, perception of available money and
number of children enter the model with a significant con-
tribution. Number of children became negatively related

to personal control when age entered the equation. Age had

a significant yet negative contribution.

Testing the Model

According to the model used to direct the analysis,
it was hypothesized that motivations and human resources
would result in decisions to behave in ways which would
have potential for fossil fuel energy conservation. It
was also hypothesized that the motivations and resources
could be attributed, at least to some extent, to age and
geographic location. The final aspect of the conteptual
model was that participation in conservation behaviors
would result in an increased or reinforced sense of control

over energy problems.
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Based on previous regression analyses a path
analysis was constructed to test the overall model. A
human resources score was developed from the scores of six
resources included in the final regression model for volun-
tary simplicity: reported skills, average household educa-
tion, perception of money availability, perception of time
availability, number of adults and number of children. The
index was computed by first computing a proportion score
for each selected resource. This was done by dividing the
actual score by the possible score. A total score was
computed by summing the proportion score for each of the
resources.

Personal control was regressed on each conservation
measure, the motivators, the human resource score, and the
contextual variables. In addition Volungary simplicity
was regressed on income adequacy, philosophical perspective,
human resources and the contextual variables. Direct con-
servation was regressed on fuel cost, age and rurality.

The motivators and human resource score were each regressed
on the contextual variables.

Age. Age was determined to have a direct negative
relationship with a sense of personal control. It was
concluded, however, that older persons may not have par-
ticipated in voluntary simplicity because they did not
feel they had the necessary resources. Leonard-Barton
and Rogers (1980) arrived at a similar conclusion,

noting that older persons were frequently not physically
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capable of many of the self-sufficient behaviors required
in voluntary simplicity. Older persons, however, did
tend to reduce their direct consumption of fossil fuels
more than younger households. This relationship, however,
contributed to the negative relationship of age to a

sense of personal control over energy problems.

Rurality. The direct relationship of rurality to
a sense of personal control was nonsignificant. Rural
households tended to have lower incomes and a stronger
sense of available resources both of which contributed to
participation in voluntary simplicity. Participation was

a significant contributor to a sense of control.

Income Adequacy had a positive direct relationship

with personal control as well as an indirect negative rela-
tionship through participation in voluntary simplicity. It
was, therefore, concluded that households who were able to
substitute human energy for a less adequate income were

more likely to sense personal control over problems.

Philosophical Perspective had both direct and in-

direct positive relationships with personal control. The
positive relationship was to be expected since some of the
questions related to philosophical perspective were
directed towards personal responsibility for ecological

problems. The attitude of responsibility not only




Personal control. When resources facilitateq Participation
in voluntary simplicity, however, an indirect Positive

relationship Was noted,

Conservation. Of the Conservation behaviors, only
——=C8IfVvation

to a sense of Personal control over €nergy Problems. As
noted Previously, however, Participation in voluntary sim-
Plicity was facilitated through POssession of & variety of

human resources ang both income and philosophical motivation,
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CHAPTER V

OVERVIEW

It has become increasingly evident that fossil
fuels are limited in their long term ability to meet energy
needs. A variety of alternative energy sources have been
suggested. Conservation, however, has received frequent
attention as a household's contribution to relieving the
stress of limited energy resources. The purpose of this
research was to explore patterns of energy conservation
within the household.

Conservation usually means a reduction of energy
consumed directly for heating one's home, lighting, cooling
or transportation. Another form of conservation occurs in-
directly through limiting the purchase of goods and ser-
vices produced outside the home. This research was based
on a conceptual model of resource management with direct
and indirect conservation as results.

Specifically, it was hypothesized that given
appropriate motivation and the necessary combination of
human resources, households would make decisions concerned
with the conservation of fossil fuel energy resources. The

ability of households to make direct and indirect purchases

145
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of fossil fuel energy is dependent upon the cost of the
energy resource and the adequacy of the household's income
to make purchases within the market system. In addition,
the symbolic value of fossil fuels may be influential in
determining the extent to which household members make
direct and indirect purchases of fossil fuel dependent

goods and services. Thus cost of fuel, income adequacy

and philosophical perspective each served as potential moti-
vators for conservation.

Direct conservation was measured by observing
change in the amount of fossil fuel energy consumed in the
household during 1977-78 and the amount consumed during
1979-80. Consumption figures were obtained from appro-
priate utility companies. A measure of indirect conserva-
tion was obtained through self-report answers to a series
of eleven questions designed to determine a household's
participation in activities related to self-sufficiency,
recycling, and contributions to ecological organizations.
These activities have been previously defined as represen-
tative of a lifestyle of voluntary simplicity.

Both direct and indirect conservation may require
human rescurces in order to act upon a sense of motivation.
A variety of human resources may be required. For this
research, however, eight were selected from the available
data base: reported skills, average househol education,

knowledge of conservation actions, perception of money






147

availability, perception of time availability, single or
duel employment.

Multiple regression was selected as the analysis
procedure and provided for the examination of two issues
relevant to the research conducted for this report. First
use of regression with hierarchial inclusion of independent
variables to the equation facilitated the development of
the predictive model based on a previously defined concep-
tual model. Secondly, multiple regression analysis facili-
tated an examination of the impact of human resource avail-

ability on the motivation variables.

Summary of the Findings

Direct and Indirect Conservation Practices. The

first question explored by this research was concerned with
whether or not households were actually practicing direct
and indirect conservation of fossil fuel energy. Analysis
of household consumption of fossil fuel energy determined
that approximately one-third of the sampled households had
reduced their consumption by more than four percent during
the 1979-80 heating season as compared to the 1977-78 heat-
ing season. The mean percentage change in consumption for
all households in the research subsample indicated that an
overall reduction of 1.8 percent was observed.

Answers to each of the eleven voluntary simplicity
questions were scored and totaled to provide an index of

potential indirect conservation. Reliability of the index
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was low to moderate with an alpha of .59. The gquestions
were felt to have conceptual validity, however, and all
were retained for further analysis. Approximately three-
fourths of the households had at least occasionally prac-
ticed some of the behaviors; approximately one-fifth of
the households reported active participation.

To better understand components of the index, all
questions wére factor analyzed. Four factors were delin-
eated and defined as self-sufficiency in services, self-
sufficiency in goods, self—sufficienﬁy in food, and recy-
cling. One gquestion concerned with contributions to eco-
logical organizations did not load on any factors but was
retained as an individual factor.

Frequencies of thése factors indicated that about
50 percent of the households actively recycled glasses,
jars, and newspapers. One-third of the households actively
provided services within the home. These included changing
the o0il in the car, obtaining skills, riding a bicycle for
exercise and exchanging goods and services with others.
Approximately one-third of the sample produced all, or most
of their fruits and vegetables. An even smaller percentage,
13.5, were actively producing their own gifts, clothing

or furniture.

The Effect of Motivators on Conservation Behavior.

The effect of motivators on direct and indirect conserva-

tion was the focus of the second research question. Four
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motivators were investigated for their effect on direct
conservation. Relative fuel cost, relative shift in fuel
cost and income adequacy were selected as financial motiva-
tors. An index of responses to six questions was chosen

as a measure of the symbolic value of fossil fuels and was
defined as the household's philosophical perspective. In-
come adequacy and philosophical perspective were also chosen
as motivators for indirect conservation.

Indicators of conservation were regressed onto each
of the motivators to determine the relative effect of the
motivators on the conservation behaviors and also to deter-
mine the strength of the measure as a predictor of conser-
vation. Only relative fuel cost proved a significant indi-
cator of direct conservation. This finding indicaﬁed that
as the cost of fuel increased households were somewhat more
likely to conserve. Fuel cost actually contributed to less
than one percent of the variance in direct conservation.

Income adequacy was not a significant contributor
to the variance in direct conservation. The contribution
of income adequacy to indirect conservation, however, was
significant, p = .022, yet contributed to less than one
percent of the variance. The direction of the relationship
indicated that as the adequacy of a household's income
decreased the likelihood of voluntary simplicity participa-
tion increased.

Philosophical perspective was included in the final

regression equation for direct conservation but contributed
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only .1 percent of the variance. Philosophical perspective
was more influential in predicting participation in volun-
tary simplicity behaviors, significantly accounting for

four percent of the variance.

The Effect of Human Resources on Conservation

Eight human resources were assessed for their direct
influence on conservation and for their effect on motiva-
tion. To test the hypotheses related to the thira research
question hierarchial regression analysis was employed.

This procedure involved assigning inclusion levels to the
various measures. Motivators were given the highest inclu-
sion value. Human resources were added to the model fol-
lowing the motivators. Results indicated that human re-
sources had little to no direct effect on direct conserva-
tion.

On the other hand, the availability of human
resources contributed significantly to participation in
voluntary simplicity. Reported availability of skills was
especially influential accounting for an additional 12
percent of the variance. Availability of skills was
positively related to participation, thus, the more skills
available to a household the more self-sufficient the be-
havior of the members. Average household education was
also a significant contributor to participation in volun-

tary simplicity behaviors. A higher educational level
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tended to indicate greater participation and accounted for
1.6 percent of the variance.

The final predictive model for voluntary simplicity
participation accounted for 19.6 percent of the variance
with a probability of .000. Both motivators and six human
resources (reported skills, average household education,
perception of ability to afford a conservation device,
number of children, perception of time availability, and
number of adults) were included in the final model. The
final predictive model of percentage change in consumption
included only motivators and accounted for only 1.3 percent
of the variance.

Management of resources within the household was
theoretically said to have an outcome beyond the actual
behavior. The behavior itself was hypothesized to have the
potential for developing or reinforcing the development of
motivation and human resources. The final research ques-
tion of this study was concerned with the effect of the
participation in conservation on a sense of personal con-
trol.

The relationship between direct conservation and
personal control did not prove to be significant. Indirect
conservation or voluntary simplicity participation, however,
showed a significant positive relationship. This indicated
that as a household's participation in voluntary simplicity
behaviors increased it was more likely that they would also

experience a sense of personal control. Voluntary
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simplicity participation accounted for 3.1 percent of the

variance.

Conclusions and Implications

The limitations of fossil fuel reserves in meeting
future energy needs has brought about an awareness that
society and, therefore, households will undergo change
while adapting to shortages, increased fuel prices,
alternative energy resources, and possible future lifestyles.
The changes which occur will be the result of a variety of
decisions.

Those persons with a single goal of providing new
energy sources are primarily making technological decisions.
Others are concerned with the alternative uses of available
energy and are said to be involved in making economic deci-
sions. Lovins (l§77) and other conservationists have
expressed concern that social decision making be included
into the process of decision making regarding present and
future energy problems. The conservationists are especially
hopeful that the social decisions will evolve around a
philosophy of humanistic rather than capitalistic ideals.

This research was especially concerned with speci-
fic aspects of lifestyle which might facilitate technologi-
cal and economic decisions of energy usage. It was
assumed that households make decisions regarding both

direct and indirect consumption of nonhuman energy sources.
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Households were then seen as capable of making decisions
regarding direct and indirect conservation of energy.

It was concluded that direct conservation was
significantly motivated by the relative cost of the fuel
used by the household. Cost of fuel, however, was not a
strong predictor. Social decisions as measured by an index
of philosophical perspective, did not appear as significant
indicators of direct conservation.

On the other hand indirect conservation, as
measured by an index of voluntary simplicity behaviors, was
influenced by both financial'and philosophical motivators.
A socially responsible philosophy was a stronger contribu-
tor than finances indicating that indirect conservation may
indeed represent a form of voluﬁtary conservation at least
for some households. The contribution of voluntary sim-
plicity to a sense of personal control was supportive of
the arguments made by conservationists that a more humanis-
tically oriented production-consumption system is conducive
to the development of human resources.

This research added another dimension to the
knowledge of voluntary indirect conservation. The impor-
tance of skills and education to practicing voluntary sim-
plicity behaviors indicated that despite a household's
motivation it was necessary to have skills and knowledge
of behaviors.

The conclusions of this research, as should be the

case, gave relevance to a variety of other issues
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concerning direct and indirect energy conservation. The
importance of technical, economic, and social decisions

was supported.

Implications for Energy Policy and Educational

Programs. This research attempted to address, at least in
part, the voluntary nature of conservation. The average
household was directly conserving fossil fuels at a rate
of approximately 1.8 percent. It appeared, however, that
only one-third of the sampled households were actually
doing the conserving. There are, therefore, households
which may provide a target area for conservation programs.

This particular study did not provide a statisti-
cally significant description of those households. There
is, therefore, a sense that household participation in
direct conservation is so diverse that continued generalized
educational efforts would contribute to a long term social-
ization based on direct conservation. Knowledge of conser-
vation techniques was not found to be related to direct
conservation, therefore, educational efforts must focus on
all aspects of conservation behavior.

Assuming that a lifestyle of voluntary simplicity
is potentially a less fossil fuel intensive lifestyle, the
importance of education and possession of skills was made
guite evident in this research. Education appears to be
influential in expanding the acceptable choice of lifestyle
alternatives. The possession of skills provides the ability

to implement the chosen lifestyle.
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The importance of skill availability brings forth
two relevant questions concerning what Paul Diesing might
describe as legal and political decisions. Historically,
the female has been responsible for producing many of the
goods and services within the household. The male role
has been to participate in the production force outside the
home. 1Initial responses to limited resources or crisis
periods is frequently to return to known ways of behavior.
Social rules and/or legal decisions regarding who has what
skills or performs which behaviors set up subtle sex role
stereotypes. In addition, the value of productive activi-
ties to society define a person's social and political
(decision-making) status. Determining the targeted
audience for productive household skills must require
.futuristic consideration as to many desired social or
lifestyle goals. In addition, solving problems related to
fossil fuel limitations must also involve long-term consi-
derations as to specific social and political roles of

society's members.

Implications for Future Research. As analysis of

the data used in this research progressed a variety of
questions arose which could be potentially answered through
further research. Specifically, the actual contribution to
direct conservation of fossil fuel energy by households
which participated in voluntary simplicity behaviors needs

to be considered. At present, households participating in
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voluntary simplicity behaviors are not necessarily those
households making reductions in their direct consumption of
fossil fuel energy. Further analysis is needed to more
completely determine the relationship between indirect and
direct conservation.

The interrelationship of direct and indirect con-
servation should involve analysis at both macro and micro-
levels. This research should include further analysis of
direct consumption patterns of households participating
in voluntary simplicity versus those households not parti-
cipating. This analysis should test hypotheses that
voluntary simplicity participants are already low consumers
of fossil fuel energy. This test should look at transpor-
tation uées of energy as well as energy consumption patterns
for space and water heating. Further analysis of the data
available from the evaluation of Project Conserve could
provide a macro perspective. A case study approach of
household patterns of consumption would provide a micro
analysis of this question.

Hypotheses based on the assumption that voluntary
simplicity behaviors are actually indirect methods of con-
servation needed to be specified and tested. To make
decisions regarding use of human energy in place of fossil
fuel, solar, or nuclear energy, the decision-maker needs
information regarding actual energy required for each.

Only with such information can decisions relating to appro-

priate technology be efficient.
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The above mentioned research questions are concerned
primarily with technical and economic decisions. From the
perspective of family economists and management specialists
a variety of questions related to social decisions also
remain unanswered. These gquestions are concerned with who
performs conservation behaviors, what status the behaviors
achieve in society, and what potential exists for more
equitable distribution of skills within the home for per-

forming home production activities.

Implications for Family Theory. A management model

was used in this research to explore motivation and human
resource influence on conservation behaviors. The specific
variables included in the management model in this research
provided a partial model for understanding voluntary sim-
plicity participation. Further identification of variables
is needed to expand understanding of the management process
related to energy conservation--both direct and indirect
conservation. Additional clarification and more specific
operationalization of variables concerned with value
motivators are greatly needed. Greater identification of
tangible and intangible, human and nonhuman resources is
also necessary.

In addition, the management model used in this
research is limited in its analytical benefits toward the
management process. Specifically, this research was

limited in its focus on evaluative feedback--a critical
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component of the management process. Expansion of the
model probably necessitates a more micro level application
of the model.

Based on this research, however, the concept of
exchange was especially evident. Families with less
adequate incomes were more likely to substitute skills to
increase self-sufficiency in goods and services within the
home. From this perspective, management models should
provide frameworks beneficial to the exploration of family
change and adaptation in an environment of various levels

of resource availability.
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Table C-1. Voluntary Simplicity Score (1980) by
Catagorical Level of Conservation Actions
Taken, 1980. (N=638)

Conservation Voluntary

Action Simplicity Mean

Level Score (N)
Low 1.30 254
Medium 1.60 294
High 1.80 90
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