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Abstract

A questionnaire was distributed to nearly 2,000 randomly selected active duty Air
Force members assigned to locations throughout the continental United States. The
survey was designed to determine the extent to which Air Force members expressed
support for environmental issues. In addition, the survey measured how frequently Air
Force members engaged in specific behaviors that were deemed environmentally
protective. Although the Air Force members expressed relatively strong support for
environmental issues, they only occasionally engaged in activities that contribute to the
preservation or protection of the environment. Correlation analysis revealed that the pro-
environmental attitudes were positively linked to the environmentally protective behaviors

measured. However, the relationships were only moderate.




THE RELATIONSHIP BETWEEN ENVIRONMENTAL ATTITUDES AND

ENVIRONMENTAL BEHAVIORS AMONG AIR FORCE MEMBERS

Chapter 1

UIntroduction

Background

The business practices on a Department of Defense facility have significant
environmental ramifications. For example, a typical Air Combat Command base disposes
of 30 - 150 tons of hazardous waste per year, disposes of 7000 - 9000 tons of solid waste
per year, and emits 1000 - 1500 tons of air pollutants per year. In addition, on the 24 Air
Combat Command bases, there are 336 active restoration sites; of those, ninety-seven are
listed on the Environmental Protection Agency’s National Priority List (Madrid, 1995).

Recognizing that the Department of Defense’s practices have environmental
impact and that environmental preservation is a good business practice, the Department of
Defense leadership established the goal of becoming the government’s leader in preserving
environmental quality. A former Secretary of the Defense clearly communicated this when
he said, “T want the Department of Defense to be the Federal leader in agency

environmental compliance and protection” (Cheney, 1989).
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The Air Force has focused its attention and its fiscal resources in four main arenas:
restoration, compliance, conservation, and pollution prevention. The environmental
restoration budget grew from 100 million dollars in 1989 to more than $500 million in
1994 with a goal to reduce all high and medium risk restoration sites to low risk sites by
the year 2000. Money allocated for environmental compliance has also been increased,
from $250 million in 1989 to $650 million in 1994. These resources were to ensure that
all Air Force activities comply with all federal, state, and local regulations (Allen, 1994).
With the objective of stopping pollution at its source, the pollution prevention program
budgets have steadily risen during this time reaching a high of $137 million in 1995
(Smith, 1995).

Largely, the money spent and the programs instituted have emphasized mission-
related activities and the work place. Recently however, Air Force leaders have shifted
their focus and recognized the need to foster a significant level of individual commitment.
For example, the Commanding General of Air Force Material Command, was quoted as
saying, “Strong environmental leadership is essential...I want all individuals, at every level,
to be aware and personally involved in our command environmental leadership role”
(Raymond, 1995). Thus, as the programs have evolved, bases have attempted to influence
the individual’s behavior outside of the work place. Today many bases have recycling
programs, composting programs, and household hazardous materials collection programs.

With this new emphasis on individual commitment, the leadership has recognized
that simply investing fiscal resources does not guarantee success. In many cases,

environmental improvements depend on individual commitment. This commitment is seen




when pro-environmental attitudes and pro-environmental behaviors are integrated into an
individual’s everyday life.

This integrative approach is being implemented at all levels of the Air Force. As
an example, Air Combat Command (ACC) has focused its efforts on applying innovative
technologies, practices, and processes to preserve the environment. However, the key to
the effort “is increasing the understanding and commitment of ACC personnel. The
success of our work demands a total team approach” (Blevins, 1995: 253).

Thus, Air Combat Command has included an Outreach and Awareness program
into its pollution prevention and conservation program, contending that individuals must
be committed, know how to act, and act accordingly for the prevention and conservation
efforts to be effective. The concept behind the Outreach and Awareness effort is
described below:

Outreach and Awareness embody the concept of BEFKNOW-DO

used to educate and instill a sense of responsibility. First we must BE--be

aware, possessing the information and knowledge necessary to understand

the complexity of our interaction with our environment. We must also BE

concerned, willing to make a commitment not just because the law requires

it, but because it’s the right thing to do. Second, we must KNOW the

requlrements recognizing the technologies and practices available to

minimize our impact, and how to use them...Finally, we must DO the right

thing, proactively incorporating sound environmental practices into the way

we do business today (Blevins, 1995: 253-254).

As a predecessor to this Outreach and Awareness effort, Air Force leadership
should attempt to understand whether Air Force members are concerned with, committed

to, knowledgeable about, and participating in environmental protection today. Michael

Maloney and Michael Ward eloquently state:



We must ‘go to the people’ in an attempt to understand these
[environmental] behaviors. We must determine what the population knows
regarding ecology, the environment, and pollution; how they feel about it;
what commitments they are willing to make; and what commitments they
do make. These are necessary antecedent steps that must be made before
an attempt can be made to modify critically relevant behaviors. (1973:

584)

This research is focused towards that end. Unfortunately, environmental
awareness and environmental behaviors are not simple concepts to define; therefore, they
are difficult dimensions to measure. The environment is an all-encompassing term.
Technically speaking, the environment is “anything that exists outside of the self and
conceptually the environment can range from the very local to the global” (Gooch, 1995:
514). Including such a vast domain, it is complicated and difficult for researchers to
measure an individual’s ‘environmental concern’.

Environmental concern is different things to different people. Many individuals
limit their concern to the quality of the air, water, and land. While some people are
concerned with the simple prevention of litter, others equate environmental concern with
ecology and the preservation of ecosystems or biodiversity. Still others are concerned
with the urban environment, including problems such as mass transit, housing, and
industrial pollution. On a global scale, concern may be directed towards global warming,
population control, depletion of fossil fuels, or preservation of the rain forests.

Based on these varied domains and levels of concern, individuals often appear to

behave in a paradoxical fashion concerning the environment. The following example

identifies some of these apparently inconsistent attitudes and behaviors:
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A Los Angeles resident, responding to a survey, strenuously

advocates preservation of wilderness areas against any economic

development. The same person owns a $50,000 [approximately $150,000

in 1995] suburban tract house, recycles his soda bottles, commutes an hour

to work as a salesman for an air conditioning company, and with his recent

pay raise has just taken up skiing at a new resort in the Sierra Nevada.

What are his environmental values and which indicators should be used to

measure them? (Andrews and Waits, 1978: 5-6)

This example is not exhaustive but does highlight some of the inconsistent personal
attitudes and behaviors. With these inconsistencies, it is difficult to determine what an
individual actually believes and does concerning environmental protection. In addition, it
is difficult to determine what should be used to indicate an individual’s beliefs and actions
concerning the environment and how inconsistencies among attitudes and behaviors
should be dealt with to accurately assess an individual’s attitudes concerning the
environment.

Researchers have suggested that instruments designed to measure “primitive
beliefs” are best suited to assess environmental attitudes (Gooch, 1995). That is to say,
the instruments must tap deep-seated beliefs concerning the environment rather than
superficial opinions concerning particular issues (Unger, 1994). One such method of
examining the environmental attitudes has focused on the assumption that human attitudes
and behavior are dictated by cultural forces. Therefore, environmental concern must be
measured with respect to the cultural forces that are present within a specific society and
dictate the attitudes and behaviors of the citizenry.

The “new environmental paradigm” scale, developed by Dunlap and Van Liere

(1978: 10), reportedly measures environmental attitudes at the cultural level described




(Scott and Willits, 1994; Gooch 1995). The scale was developed based on the concept
that nature is delicately balanced, the earth has limited resources, and human efforts to
dominate nature lead to environmental problems. These concepts are in stark contrast to
cultural norms that have been taught in America. Instead, Americans traditionally believe
in individualism, technological development, and economic growth (Dunlap and Van
Liere, 1984). These notions were developed at the inception of our country during an era
of abundance and are inversely related to environmental concern (Dunlap and Van Liere,
1984). Thus, the environmental attitudes measured using the “new environmental
paradigm” scale reflect the deepest levels of environmental concern and are linked to the
cultural climate within American society.

In an effort to tap the basic values and beliefs of each individual, the environmental
paradigm scale, as developed by Dunlap and Van Liere (1978), is used in this research
effort to assess the environmental attitudes of Air Force members. Knowing the Air
Force’s emphasis on environmental issues, it is hoped that by using this instrument and
questioning Air Force members concerning their most deep-seated beliefs, that “politically
correct” responses are avoided. Instead, it is hoped that only truthful responses are

generated. The specific research objectives are discussed in the following section.

Research Objectives
This research is designed to measure the extent to which Air Force members
express support for environmental issues and the extent to which they participate in

environmentally protective behavior. It provides the baseline that can help guide the Air




Force’s environmental education efforts and future environmental programs. To date,
there has been no research done to measure the environmental attitude and environmental
behavior of individual Air Force members. This research is designed for that purpose.
Specifically, this study will measure the extent to which Air Force members subscribe to
the ‘new environmental paradigm’ (have a pro-environmental attitude) and the extent to
which Air Force members engage in environmentally protective behavior.

Additionally, this research will determine if there is a correlation between an
individual’s environmental attitude and his or her environmental behavior. This
correlation will be useful in determining if the environmental philosophy and
environmental objectives fostered by the Air Force have been embraced by its members
and they are reflected in actions. Ifthey have not, the conditions required to strengthen
the attitudes and behaviors, as well as the relationship between the two, warrants
examination.

It is important to note that environmental problems can not always be solved with
the application of a new technology. Instead, many solutions may require a change in
human behavior. Understanding what Air Force members know, think, feel, and do
regarding the environment, nature, and pollution is an important first step. This
information is critical in order to follow up with relevant and effective environmental

programs.




Chapter 2

Literature Review

The purpose of the literature review is to investigate the research to date which
measures the extent to which individuals express support for environmental issues and the
extent to which individuals participate in pro-environmental behavior. Additionally,
research focusing on determining the relationship between attitudes and behaviors is

reviewed.

Environmental Attitudes

As discussed in the previous chapter, what constitutes environmental concern is
difficult to define and thus difficult to measure. This section addresses how researchers
have attempted to measure environmental attitudes and the specific instruments they used
to measure these attitudes and concerns. Most instruments are designed to measure
“environmental concern” by determining the opinions held among individuals, voters, and
consumers concerning environmental issues. However, the attitude research has advanced
to the point where researchers have attempted to measure the environmental beliefs from
an American cultural perspective.

General Environmental Concern. Since the first Earth Day in 1970, concemn for
the environment has ‘“had its ups and downs...in the public’s mind,” but it “has been a
persistent concern” (Gillroy and Shapiro, 1986: 270). In a survey conducted by Gallup

and Newport (1990: 7,11,12), when asked, “do you consider yourself an




environmentalist,” 73 percent of the respondents replied “yes” with 35 percent of those

claiming to be “strong environmentalists”. In this same study, over 70 percent of the
individuals questioned believed the American public, American business and industry, and
the government were “not worried enough” about the environment.

Still, based on some opinion surveys, one could claim that environmental issues
have not gained widespread public support. For example, when asked “what do you think
is the most important problem facing this country today,” a mere two percent of the
respondents volunteered the environment as the most important problem (Dunlap and
Scarce, 1991: 659). Repeatedly when the public was asked to identify what they perceive
as the “most important problem” facing the nation, the environment has not fared well
(Bosso, 1994; Dunlap and Scarce, 1991).

Other researchers have agreed. When the extent of environmental concern is
measured using “most important problem” polls, the results are misleading and suggest
that the public is not concerned about environmental issues. Because “most important
problem” questions are very headline-sensitive, researchers claim that an accurate
assessment of public concern can not be determined by using them (Buttel, 1987).
Typically, support for an issue, as measured with these types of polls, demonstrates a
steep decline as the media loses interest and other issues move into the forefront. This
suggests that these types of questions may not be the most accurate in measuring of the
American citizens’ environmental concern.

A more accurate assessment of environmental beliefs and attitudes can be attained

by determining the extent individuals are concerned about specific problems or the
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opinions they hold concerning specific environmental issues. Typically, these research
efforts focus on the most basic environmental issues, such as: pollution, natural resources,
energy, and wildlife (e.g. Dunlap and Scarce, 1991; Gallup and Newport, 1990;
Rohrschneider, 1988, Horvat and Voelker, 1976). In most cases, this research has
suggested that respondents are concerned about these specific environmental issues.

Another common theme in the literature is to determine the trade-offs individuals
are willing to make in an effort to preserve the environment. In other words, respondents
are forced to make a choice between protecting the environment and some other
objective. One common item forces respondents to chose between énvironmentai quality
and the economy. For example, one study asked which of the following statements most
closely expressed an individual’s opinion: “we must sacrifice economic growth in order to
preserve the environment,” or “we must be prepared to sacrifice environmental quality for
economic growth.” In 1990, 64% of those questioned reported the former most closely
expressed their opinion (Dunlap and Scarce, 1991).

This economic theme is evident in much of the market research. Particularly,
industry is interested in the public’s willingness to pay for environmental protection
(Roper Organization, 1990; Dunlap and Scarce, 1991; Hackett, 1995). Presumably, if
consumers were willing to pay more for environmentally friendly products, industry would
respond and target these consumers through advertising campaigns. This research has not
been promising; the Roper Organization (1990) found that most consumers are not willing

to pay a lot more for environmentally friendly products.
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In summary, the focus of many research efforts are very basic environmental
issues. They attempt to assess the level of public concern by measuring support for
particular policy alternatives and the trade-offs consumers are willing to make. However,
these studies and polls do not attempt to measure the philosophical environmental
concerns or attempt to address the how the environmental attitudes of the citizenry are
derived. The following section deals with the research that has focused on these broader
issues that many researchers contend are vital when measuring environmental attitudes.

Cultural Perspective. Researchers have suggested that the environmental
problems in the United States can be attributed to an anthropocentric world view. This is
the idea that humans are the focus of all activities and that the earth and all of its resources
are valuable to the extent to which they satisfy human needs. More specifically, many
believe that environmental problems actually originate from traditional economic beliefs
and cu}ﬂual values.

This cultural basis of ecological problems was further explained by using the
concept of a “dominant social paradigm.” Dennis Pirages describes the “dominant social
paradigm” as “the common values, beliefs, and shared wisdom about the physical and
social environments” (1977: 6) which comprise a society’s world perspective. These
values are passed from generation to generation through socialization and education
processes and form the basis for the society’s culture. Put more simply, the dominant
social paradigm guides an individual and defines what is considered acceptable or desirable

behavior.
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In the United States, philosophers have stated that this world view is characterized
by the human belief in growth and prosperity; faith in science and technology; and the
belief in abundance of resources (Kahn et al, 1976). Dunlap and Van Liere (1984) found
that these basic beliefs, along with the belief in a limited government and the belief in
individual rights, characterize the dominant social paradigm within American society.
Additionally, they found that support for this dominant social paradigm was inversely
related to support for environmental preservation. Still, these researchers have argued
that this dominant social paradigm is being challenged with a new perspective that values
the environment more highly. They call this new perspective the “new environméntal
paradigm” (Dunlap and Van Liere, 1978).

Support for the “new environmental paradigm” can be determined by measuring an
individual’s attitude toward three broad philosophical concepts. These concepts are:
humans should be part of, rather than the rulers of, nature; economic growth should be
limited; and, human activities should be balanced with nature (e.g. Albrecht et al, 1982;
Scott and Willits; 1994). Individuals who believe in these concepts are said to be more
deeply concerned with the environment than those individuals simply interested in
pollution control, natural resource preservation, and population control (e.g. Commoner
et al, 1994; Leopold, 1966; Goldsmith, 1993).

Many researchers have assessed the extent to which different groups support the
‘new environmental paradigm’ (Albrecht et al, 1982; Arcury, 1990; Dunlap and Van Liere,
1978; Geller and Lasley, 1985; Noe and Snow, 1990; Edgell and Nowell, 1989). These

studies provide important information about an individual’s attitude toward the

2-5




environment. Generally, these studies have indicated that most citizens hold deep-seated
pro-environmental attitudes (express support for the ‘new environmental paradigm’).
These studies do not, however, provide any insight that shows whether individuals that
subscribe to the ‘new environmental paradigm’ (have pro-environmental attitudes) engage

in more ecologically responsible behaviors.

Environmental Behavior

Unlike environmental attitude research, few studies are intended solely to measure
overt environmental behavior. Most environmental behavior measures are devised based
on some theoretical conceptualization. Van Liere and Dunlap define this term with
respect to environmental concerns. They say that a theoretical conceptualization is “the
implicit or explicit assumption regarding what constitutes respondents’ expression of
environmental concern, and thus what specific strategy should be employed to measure
that concern” (1981: 653-654). For example, in a behavioral context, studies have
examined the effect perceived locus of control has on environmental behavior (Sivek and
Hungerford, 1989-90; Tucker, 1978; Trigg et al, 1976) or the effect perceived seriousness
of environmental problems has on environmental behavior (Culen et al, 1986). This
theoretical conceptualization dictates the types of items used to measure pro-
environmental behavior.

Still, many researchers have directed portions of their research to simply measure
overt environmental behavior in an effort to assess environmental commitment. Most
often, researchers have simply asked respondents about specific activities (Scott and

Willits, 1994; Gallup and Newport, 1990). For example, Gallup and Newport (1990:10)
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asked, if an individual or other household member has “specifically avoided buying a
product because it was not recyclable?”

Obviously, the results from this type of behavioral research are misleading (Scott
and Willits, 1994). In both of the sources cited above, the items designed to measure the
extent to which individuals participate in environmentally protective behavior were
phrased in a way that engaging in a specific activity on a single occasion yielded a positive
response. A single instance of participation does not necessarily indicate commitment or
frequent participation in environmentally protective behavior. Therefore, to measure
environmental commitment with environmental behavior items researchers must
distinguish between commitment and basic participation.

Another methodology might better distinguish commitment from basic
participation. Ebreo and Vinning (1993-94) were interested in examining consumers’
beliefs about the environmentally-related attributes of consumer goods. Their research
took a quantitative approach to an environmentally protective action. Specifically, to
determine the extent individuals participate in recycling activities, participants were asked
if they had recycled over the last year. As a follow-up, the recyclers then identified the
amount (some, almost all, or all) of materials they had recycled. Though not specifically
designed to do so, this methodology not only measured how many individuals have
recycled but to some extent distinguished the dedicated recycler from the less motivated
recycler.

In a further effort to distinguish between casual and deep commitment to

environmental protection, behaviors have been measured using frequency-of-behavior
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scales. These scales are designed to measure how often an individual participates in a
specific environmentally protective behavior (Larson, Forrest, and Bostian, 1981; Roper
Organization, 1990). For example, the Roper Organization developed a list of activities
and attempted to determine if individuals made “a real effort to do it [the environmentally
protective behavior] on a regular basis, or does it from time to time when it’s conveniént,
or doesn’t really bother about it” (1990: 91). Some of the activities included are:
recycling various products, using products from environmentally responsible companies,
and writing letters to congressman concerning the environment.

This approach does distinguish the active participant from others. Still, the domain
of environmental behaviors is extremely large (Earth Works Group, 1989). Thus,
individuals may participate actively in certain activities that are not mentioned by the
researcher. Many researchers have documented this shortcoming when they have
attempted to measure environmental behaviors (e.g. Unger, 1994; Scott and Willits,
1994).

In summary, environmental commitment is difficult to measure with behavioral
scales. Still, it is generally believed that behavioral changes are required in order to solve
environmental problems. Therefore, researchers continue to measure the extent to which
certain groups participate in environmentally protective behavior. In addition, most
researchers agree these scales must be capable of distinguishing the dedicated from the
non-dedicated participant.

Another common theme in the literature focuses on the correlation between

environmental attitudes and environmental behaviors. The following section discusses the




research uniquely directed towards exploring the relationship between environmental

attitudes and environmental behaviors.

Environmental Attitude - Environmental Behavior Relationship

As discussed previously, research generally shows that many individuals hold pro-
environmental attitudes; however, at best only a few individuals engage in ecologically
responsible behavior. In an early study, Maloney and Ward (1973) measured the attitude-
behavior relationship using four subscales. These subscales were designed to measure
what an individual was willing to do concerning the environment (verbal commitment),
what factual information the individual knew about the environment (knowledge), what
degrees of emotion an individual had towards the environment (affect), and what an
individual actually did in an effort protect the environment (actual commitment). They
found that people expressed relatively strong verbal commitment towards environmental
preservation and were emotional about it; however, most people knew little about the
environment and actually did little in an effort to protect its quality.

Still, many presume that people that who have a higher or deeper level of concern
for the environment (strong pro-environmental attitudes) are more likely to act in an
ecologically responsible manner. In one case, this presumption was operationalized and
supported when a group of individuals were asked to identify an environmental problem
they found important. These individuals then indicated if they had actually acted in an
attempt to solve that problem; in fact, over 50% of those questioned had taken action to

solve the problem they identified (Culen et al, 1986).
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Unfortunately, the bulk of literature does not support the claim that attitudes are
strongly correlated to behaviors. Many researchers have directly measured the statistical
correlation between an individual’s environmental attitude and his or her environmental
behavior (e.g. Dunlap and Van Liere, 1978; Van Liere and Dunlap, 1981; Smythe and
Brook, 1980; Scott and Willits, 1994). The results have consistently indicated a weak
positive correlation between an individual’s environmental attitude and his or her
environmental behavior.

Unger (1994) claims that the environmental attitude-environmental behavior
relationship is weak because of fundamental flaws in the measurement instruments. He
suggests three reasons why these instruments are flawed. The reasons are: the attitude
measures fail to measure the most deeply held beliefs concerning the environment; the
specific attitudes measured are not associated or linked to the specific behaviors; and the
existence of confounding issues that effect the environmental behaviors.

Another researcher explains the weak environmental attitude-behavior relationship
based on utility theories (Uusitalo, 1990). That is to say, most individuals desire a
collective public welfare, such as environmental quality. However, individuals would
rather not make individual sacrifices or change their standard of living in order to attain
that collective good. When an individual is faced with an actual choice between an
environmentally protective behavior that serves the collective good or a non-protective
behavior that might serve their own interests, the individual will chose the activity that
best serves their own interest or personal utility. Therefore, while many individuals make

verbal commitments to protect environmental quality, many believe that the behavior
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required to attain environmental quality often calls for personal sacrifices and individuals
are not willing to make those sacrifices.

Overall, most researchers agree that, “both attitudes and actions need to be
considered in assessing the environmental concerns of the citizenry. Moreover, it is
relevant to ask how different segments of the population differ in regard to environmental

attitudes and behavior” (Scott and Willits, 1994: 241).
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Chapter 3

Methodology

This research project was conducted in three phases. First, a questionnaire was
developed that was designed to measure the environmental attitudes and the
environmental behaviors of Air Force members. Secondly, the questionnaire was
evaluated through a pilot study that was conducted at Wright-Patterson Air Force Base,
Ohio. This pilot study was designed to determine the statistical reliability and validity of
the items used in the Environmental Attitude and Behavior Scale. Finally, a mail survey,
using the validated questioimaire, was conducted to determine the extent to which Air
Force members support environmental issues and participate in environmentally protective
behavior. The data was then used to determine if there was a correlation between

environmental attitudes and environmental behaviors.

Questionnaire Development

A 35-item questionnaire was developed to measure environmental attitudes,
environmental behaviors, and demographic information. A complete copy of the
questionnaire is provided in Appendix A. The development of the questionnaire is
discussed below.

Environmental Attitudes. Environmental attitudes were measured using twelve
items devised by Dunlap and Van Liere (1978). They claimed that these twelve items
measured an individual’s support for the ‘new environmental paradigm’ and that this

support represents a single pro-environmental attitude. Other researchers found that these
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twelve items actually measure up to three separate attitudes (e.g. Albrecht et al, 1982;
Scott and Willits, 1994). Specifically, one study (Albrecht et al, 1982) concluded that the
items measure the three following attitudes: (1) humans should be part of, rather than the
rulers of, nature; (2) economic growth should be limited; and (3) a balance between
human activities and nature should be preserved. In addition, the researchers found
sufficient reliability to warrant future use as a multi-dimensional scale. Specifically,
Cronbach’s alpha was 0.71 for the balance of nature scale, 0.62 for the limits to growth
scale, and 0.69 for the man over nature scale (Albrecht et al, 1982).

This research assumed that the twelve items measured three separate attitudes as
suggested by previous researchers. The items and the attitudes assumed to be measured

are listed in Figure 1.

Figure 1: Environmental Attitude Items

Attitude 1: Balance of Nature
1. The balance of nature is very delicate and easily upset.
2. When bumans intepfere with nature it often produces disastrous consequences.
3. Humans must live in harmony with nature in order to survive.
4. Mankind is severely abusing the environment.
Attitude 2: Limits to Growth
5. We are approaching the limit of the number of people the earth can support.
6. The earth is like a spaceship with only limited room and resources.
7. There are limits to growth beyond which our industrialized society cannot expand.

8. Tomaintain ahealthy economy we will have to develop a steady state economy where industrial
growth is controlled.

Attitude 3: Man Over Nature
9. Mankind was created to rule over the rest of nature.
10. Humans have the right to modify the natural environment to suit their needs.

11. Plants and animals exist primarily to be used by humans.

12. Humans need not adapt to the natural environment because they can remake it to suit their needs,
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This portion of the survey was introduced to the respondents in the following
manner: “We would like to get your opinion on a wide range of environmental issues.
For each of the following statements please indicate the extent to which you agree or
disagree” (Dunlap and Van Liere, 1978: 12). Each of the items was be accompanied by
five response categories: (1) Strongly disagree, (2) Mildly disagree, (3) No opinion, (4)
Mildly agree, and (5) Strongly agree.

The first eight items were worded such that agreement shows support for the
attitude being measured. Respondents assigned scores on an automated scoring sheet
such that a one meant the respondent “Strongly disagrees”, a two meant the respondent
“Mildly disagrees”, and so on. The remaining four items (items 9, 10, 11, and 12 in
Figure 1) in the attitude survey were negatively phrased. This means that if a respondent
‘disagreed’ with the item the respondent was actually indicating support for the
environmental attitude in question. As an example, we will look at the following
statement, “humans need not adapt to the natural environment because they can remake it
to suit their needs” (item 12 in Figure 1). Ifthe respondent agreed with this statement, he
was indicating support for an anthropocentric world view and was affirming a human’s
right to dominate nature. On the other hand, rejection or disagreement indicated support
of the idea that humans should be an integrated part of nature. Therefore, the latter (a
negative response) was defined, for the purposes of this research, as the most pro-
environmental attitude. Thus, the four negatively phrased items were reverse-scored.

Environmental Behaviors. Environmental behaviors were assessed using eleven

items devised by this researcher that were hypothesized to measure two principal
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behaviors, namely ‘consumer’ behaviors and more general ‘ecologically responsible’

behaviors. The items used are listed in Figure 2.

Figure 2: Environmental Behavior Items

Behavior 1: Consumer Behavior
1. Avoid buying or using aerosol sprays.
2. Specifically avoid buying a product because it was not recyclable.
3. Boycott a company’s products because of its record on the environment.
4. Read labels on productsto see if the contents are environmentally safe.
5. Use biodegradable plastic garbage bags, soaps and other items.
Behavior 2: Ecologically Responsible Behavior
6. Voluntarily recycle newspapers, glass, aluminum, motor oil, other items.
7. Contribute money to an environmental, conservation, or wildlife preservation group.
8. Take more care in the use of chemicals.
9. Attend a meeting related to ecology.
10. Do volunteer work for an environmental, conservation or wildlife preservation group.

11. Track my congressman’s and senator’s voting records on environmental issues.

Each item shown in Figure 2 has been used in a similar form in previous surveys
(Gallup, 1991; Roper Organization, 1990; Dunlap and Scarce, 1991). However, they are
presented differently in this study. For this research effort, ‘consumer’ behaviors were
said to be specific actions that were taken by an individual when he or she was purchasing
products. ‘Ecologically responsible’ behaviors were said to be specific actions that were
taken by an individual which generally reflect environmental responsibility.

This portion of the survey was introduced to the respondents in the following
manner: “Here is a list of things that people have told us they have done about the

environment. Please read the list and indicate how often that you, or someone in your
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household, makes an effort to do each of the items.” Each of the items was be

accompanied by the following scale of five responses: (1) Always, (2) Most of the time,
(3) Occasionally, (4) Seldom, and (5) Never. As before, respondents assigned scores on
an automated scoring sheet such that a one meant the respondent “Always” acted in the
manner specified, a two meant the respondent acted in the manner specified “Most of the
time”, and so on.

With only a few exceptions (Larson, Forrest and Bostian, 1981; Roper
Organization, 1990), previous research did not measure behavior on a frequency-of-
behavior scale. Instead, statements have been worded in a way that the respondent may
have participated in an activity on a single occasion to yield a favorable response (e.g.
Scott and Willits, 1994; Maloney, Ward, and Braucht, 1975). For example, one study
(Maloney, Ward, and Braucht, 1975) used the following statement: “I have attended a
meeting of an organization specifically concerned with bettering the environment.” If the
respondent had attended a single meeting, he could respond ‘true’. According to the
researchers, this indicated an actual commitment and interest in environmental quality.
However, a single occurrence does not translate into strong commitment. Therefore, a
more accurate assessment of environmental commitment is gained by using the frequency-
of-behavior scale defined earlier.

Demographics. Many researchers have attempted to measure the correlation
between environmental concern and demographic variables (e.g. Van Liere and Dunlap,
1981; Scott and Willits, 1994). This earlier research suggested that age, level of

education, income, and political ideology were linked to environmental attitudes and




behaviors (e.g. Tognacci, 1972; Van Liere and Dunlap, 1981). Overall, research
suggested that a younger, well educated, politically liberal individual was more likely to
express concern for environmental issues.

This research project did not attempt to determine the effects of demographic
variables on environmental attitudes and environmental behaviors. However, the
following information was collected: grade, time-in-service, age, gender, family income,
level of education, and location of residence. The specific demographic items are
contained in Appendix A along with the entire questionnaire. This information was

collected for use during a future research project.

Questionnaire Evaluation

A pilot study was conducted to determine the statistical reliability of the items used
in the attitude and behavior questionnaire.

Sample. A sample of 116 active duty Air Force members assigned to Wright-
Patterson Air Force Base, Ohio was polled. The sample for the pilot study included
members that ranged in grades from E1 through O4 and came from a variety of military
career fields.

Statistical Analysis. This section discusses the statistical techniques used to
determine the constructs measured by the questionnaire, to determine the reliability of the
items used in the questionnaire, and to determine the validity of the items used in the
questionnaire. In addition, the results from this analysis are discussed. SAS software,
Version 6.08, was used to accomplish all of the statistical calculations during the course of

this work.




Factor Analysis. Factor analysis was used to determine the dimensionality
and construct validity of the survey instrument. Orthogonal rotation (Varimax) was used.
This rotation technique redefines the factors. It creates very distinctive factors and leads
to either very high (close to 1.0) or very low (near 0) factor loadings. By redefining the
factors using this technique, more meaningful conclusions can be drawn from the results
and clear definitions of the of the attitudes that are being measured by the questionnaire
can be derived (Kachigan, 1991). The twelve attitudinal items and the eleven behavioral
items were factor analyzed independently. Those questions dealing with demographic
information were excluded. |

Previous research showed inconsistent conclusions detailing the number of
attitudes measured by the twelve items designed to measure environmental attitudes. For
example, the first study using the twelve attitude items suggested that the items measured
a single environmental attitude or the tool was uni-dimensional (Dunlap and Van Liere,
1978). However, other research suggested that the items measured two (Scott and
Willits, 1994) or three (Albrecht, et al, 1982; Arcury, 1990; Edgell and Nowell, 1989;
Geller and Lasley, 1985) dimensions. That was, the items actually measured two or three
different attitudes. If the items measured only one dimension and they were summed for
the correlation tests, a low score would have been interpreted as a lack of concern for
environmental issues. On the other hand, if the scale measured separate attitudes then an
individual could show support or concern for some environmental issues and disregard

others.



Environmental Attitudes. From the pilot study data, the factor
analysis on the environmental attitude items resulted in the identification of three factors.
The results of the factor analysis using the principal components method are shown in
Appendix B. The loading for each item on each of the factors is identified in the following
discussion.

The factor loading data suggests that the twelve attitude items measure three
distinct environmental attitudes. This result was consistent with the claims made by
Albrecht, et al (1982) discussed previously. The factor loading rotated with a varimax
rotation are shown in Table 1. These factor loadings represent the degree to which each
of the items is correlated to each specific attitude or factor.

There were four items that were loaded on the factor titled balance of nature.
These questions measured the degree to which the subjects felt: (1) nature is delicately
balanced and fragile, (2) man has a negative impact on that delicate balance, (3) man
must preserve that delicate balance.

There were four items that were loaded on the factor titled limits to growth.
These questions measured the degree to which the subjects felt: (1) the earth has limited
room and resources, (2) the earth has limited capacity to support humans, and (3) there
are limits to industrial growth.

There were four items that were loaded on the factor titled man over nature.
These questions measured the degree to which the subjects felt: (1) man was created to

rule over nature; (2) man had the right to alter/modify the natural world; or (3) plants
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and animals exist only to serve man. As discussed earlier, disagreement with these items

was defined as a pro-environmental attitude.

Table 1: Varimax Rotated Factor Loading of 12 Attitude Items

Factors
ITEM Balance of | Limitsto | Man Over
Nature Growth Nature
Loading
Item Factor 1:
BALANCE OF NATURE
1 The balance of nature is very delicate and 0.79067 0.26470 0.13391
easily upset.
2 When humans interfere with nature, it 0.73778 0.26293 0.28862
often produces disastrous consequences.
3 Humans must live in harmony with nature 0.69398 0.15505 0.08306
in order to survive.
4 Mankind is severely abusing the 0.57934 0.55305 0.13777
environment.
Factor 2:
LIMITS TO GROWTH
5 We are approaching the limit of the 0.11764 0.84910 0.13366
number of people the earth can support.
6 The earth is like a spaceship with only 0.18398 0.66745 0.25163
limited room and resources.
7 There are limits to growth beyond which 0.16109 0.70553 0.04265
our industrialized society cannot expand.
8 To maintain a healthy economy we will 0.32448 0.67114 0.05131
have to develop a steady state economy
where industrialized growth is controlled.
Factor 3:
MAN OVER NATURE
9 Mankind was created to rule over nature, 0.05997 0.19590 0.78566
10 Humans have the right to modify the 0.25515 0.17933 0.68341
natural environment to suit their needs.
11 Plants and animals exist primarily to be 0.01705 0.19558 0.86055
used by humans.
12 Humans need not adapt to the natural 0.38218 -0.19293 0.62755

environment because they can remake it to
suit their needs.
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Environmental Behaviors. The results of the factor analysis
suggested that the eleven behavioral items measured two factors or dimensions. However,
the analysis did not support the content of the two factors that was presented in the
Questionnaire Development section of this chapter. The factor loadings, rotated with a
varimax rotation, are shown in Table 2. In addition, the results of the factor analysis using
the principal components method are shown in Appendix B.

Originally, the items were intended to measure “consumer” behavior and
“ecologically responsible” behavior. Consumer practices included product selection and
selection processes (Figure 2 and items numbered 1 - 5 in Table 2). Ecologically
responsible behavior included recycling practices, donation of time and money, and
political awareness (Figure 2 and items numbered 6 - 11 in Table 2).

However, the respondents did not distinguish between consumer behavior and
ecologically responsible behavior as originally defined. Instead, the results of the factor
analysis indicate that two other categories of environmentally protective behavior are
measured by the eleven behavior items. Specifically, respondents did not distinguish
recycling actions (item 6 in Figure 2) and the careful use of chemicals (item 8 in Figure 2)
from certain consumer behaviors (such as, avoiding aerosols, avoiding non-recyclable
products, reading labels, and selecting biodegradable products). In addition, respondents
did not associate boycotting a company’s product (item 3 in Figure 2) with the consumer
behaviors described above. Instead, they associated this item with the remaining behavior

items.
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As a result, the behavior subscales were redefined to reflect the dimensions
indicated by the factor analysis (shown in Table 2). The first factor represents
consumer/household practices. There were six items that were loaded on this factor. This
factor dealt with the frequency the subjects participated in specific “consumer or
household” behavior. Consumer practices include avoiding the purchase of specific
products and process of selecting the products purchased. Additionally, household
practices include: recycling products, using environmentally friendly products, and using

chemicals carefully.

Table 2: Varimax Rotated Factor Loading of 11 Behavior Items

Factors
ITEM Consumer/ Political
Household Behavior
Practices
Loading
Item Factor 1:

CONSUMER/HOUSEHOLD PRACTICES

1 Avoid buying or using aerosol sprays. 0.61792 0.36551

2 Specifically avoid buying a product because | 0.69395 0.43944
it was not recyclable,

4 Read labels on products to see if the contents | 0.64301 0.43470
are environmentally safe.

5 Use biodegradable plastic garbage bags, 0.76744 0.25149
soaps, and other items.

6 Voluntarily recycle newspapers, glass, 0.76537 0.11055
aluminum, motor oil, other items.

8 Take more care in the use of chemicals. 0.79976 0.01391
Factor 2:
POLITICAL BEHAVIOR

3 Boycott a company’s products because of its | 0.43433 0.68691
record on the environment.

7 Contribute money to an environmental, 0.45422 0.55065
conservation, or wildlife preservation group.

9 Attend a meeting related to ecology. 0.11623 0.86124

10 Do volunteer work for an environmental, 0.15045 0.83237
conservation or wildlife preservation group.

11 Track my congressman’s and senator’s 0.17301 0.72800
voting records on environmental issues.
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The second factor represents political behavior. There were five items that were
loaded on this factor. These items measured the frequency which the subjects (1)
boycotted a company based on its environmental record, (2) donated money or time to a
conservation, preservation or wildlife group, and (3) tracked their representatives or
senators record concerning the environment.

These results are consistent with a study conducted by Larson, Forrest, and
Bostian (1981: 22). Specifically, these researchers measured “household environmental
activism” and “political environmental activism.” They found that consumer choices,
recycling practices, and careful use of chemicals all represent household practices. In
addition, they linked “political environmental activism” to some of the following
behaviors: tracking a candidate’s environmental stand, attending environmental meetings,
volunteering time, signing a petition, and subscribing to environmental magazines (Larson,
Forrest, and Bostian, 1981).

While any individual can choose to participate in either of the behaviors described,
there seems to be a different level of commitment associated with consumer/household
practices and political behavior. Purchasing specific products, avoiding specific products,
recycling products, or using products carefully require individual commitment. These
activities may be engaged in for many different reasons other than environmental
preservation. For example, the purchase of a specific cleaning product that happens to be
environmentally friendly could be due to availability. Therefore, the fact that the action

results in environmental protection could be purely coincidental.
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On the other hand, the items that ask if individuals attend an ecology related
meeting, track a congressman’s voting record, or boycott a company’s product require
specific and directed motivation. In essence, these political behaviors require substantial
commitment and are directly correspond to an individual’s specific concern for
environmental quality. The consumer/household practices may be done for various other
reasons.

Reliability. The reliability (internal consistency of the items) of the attitude
and the behavior survey items was estimated in two ways in order to determine if the items
within each factor warranted continued use in the mail study. First, the reliability was
estimated by calculating Cronbach’s alpha. Previous research suggested that the reliability
of the items in the attitude survey was sufficient to justify using them; Cronbach’s alpha
has been measured and ranges from 0.62 to 0.81 (Albrecht et al, 1982). There was no
previous reliability data available on the items used to measure environmental behaviors.

Additionally, the reliability for each environmental attitude subscale (as determined
by the factor analysis to be: balance of nature, limits to growth, and man over nature) and
each environmental behavior subscale (as determined by the factor analysis to be:
consumer/household practices and political behavior) was determined by estimating the
split-half reliability of the subscales (Kachigan, 1991). The correlation coefficient
calculated was then adjusted using the Spearman-Brown prophecy formula (Carmines and
Zeller, 1979) to determine the reliability coefficient of the entire subscale. These results

were compared to Cronbach’s alpha determined previously.

3-13




Environmental Attitudes. The reliability estimates for the attitude
factors are shown below in Table 3. Each of the three subscales had sufficient levels of
reliability to warrant use during the mail study. The Cronbach’s alpha coefficient ranged
from a high of 0.8067 for the balance of nature subscale to a low of 0.773 for the man
over nature subscale. The split-half reliabilities were similar. They ranged from a high of

0.800 for the balance of nature subscale to a low of 0.73 for the man over nature subscale.

Table 3: Attitude Subscale Reliability for Pilot Study

Factor Subscale Cronbach’s Split Half
Alpha Reliability*
1 BALANCE OF 0.80670 0.80049
NATURE
2 LIMITS TO 0.781486 0.769208
GROWTH
3 MAN OVER 0.772679 0.731085
NATURE

* Adjusted using Spearman-Brown Prophecy procedure

Overall, it was determined that each of the attitude factors had sufficient reliability
to warrant use during the mail study. In addition, the reliability analysis revealed that each
item contributed significantly to the reliability of each subscale. Thus, no items were
deleted from this portion of the questionnaire. Tables that detail these results are available
in Appendix B. |

Environmental Behaviors. The reliability estimates for each of
the environmental behavior factors are shown below in Table 4. Each of the two
subscales had sufficient levels of reliability to warrant use during the mail study. The

Cronbach’s alpha coefficient ranged from a high of 0.8584 for the consumer/household




practices subscale to the low of 0.8361 for the political behavior subscale. The split-half
reliabilities were similar. They were 0.8724 for the consumer/household practices

subscale and 0.816 for the political behavior subscale.

Table 4: Behavior Subscale Reliability for Pilot Study

Factor Subscale Cronbach’s Split Half
Alpha Reliability*
1 CONSUMER/HOUSEHOLD 0.858401 0.87240
PRACTICES
2 POLITICAL 0.836121 0.81618
BEHAVIOR

* Adjusted using Spearman-Brown Prophecy procedure

Overall, it was determined that each of the factors had sufficient reliability to
warrant use during the mail study. In addition, the reliability analysis revealed that each
item contributed significantly to the reliability of each subscale. Thus, no items were
deleted from this portion of the questionnaire. Tables that detail these results are available
in Appendix B.

Validity. ‘Content validity’ implies that the items reflect the domain that is
being measured. ‘Content validity’ is not determined using statistical techniques; instead,
it is determined through a review of the literature and review of previous research in the
area being studied (Emory, 1980). Factor analysis does contribute to this effort by
revealing which items are highly correlated with specific attitudes or behaviors.

The attitude items were assumed to have ‘content validity’ based on the research
done by Dunlap and Van Liere (1978). These researchers reported that the environmental

attitude items were constructed after a detailed review of the literature and consultation
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“with several environmental scientists and ecologists” (1978: 12). It was concluded that

these twelve environmental attitude items, in their original form, would adequately assess
the extent to which Air Force members subscribe to environmental attitudes.

The environmental behavior items were designed to determine the frequency an
individual participated in specific actions that were associated environmentally responsible
behavior (for example recycling, monetary contributions, and care of household
chemicals). Unfortunately, there was no way to include all possible actions that
characterize the behaviors being measured. However, every attempt was made to
minimize the common environmentally protective behaviors that were not included.
Overall, these items appeared to have ‘content validity’ and could be used to assess an

individual’s environmental behavior.

Mail Study

A mail survey was administered using te