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Abstract: Given the increasing use of attitude surveys, the need to
recognize the complex nature of the attitude concept increases. This study
proposes and tests a conceptual model of attitudes using wolf reintroduc-
tion in Colorado as a case study. The model proposed that cognitive
factors (beliefs and knowledge about wolves and wolf reintroduction),
affective factors (emotions elicited by wolf reintroduction), and attitudes
toward wolves have concomitant effects on attitudes toward reintroduc-
ing wolves, which directly influence intention to support reintroducing
wolves. The relative effects of each of these factors depend on the
personal importance of the wolf reintroduction issue. Results suggest that
attitudes toward wolf reintroduction were based less on knowledge and
beliefs about wolves and wolf reintroduction than on values and emotions
surrounding the issue. Furthermore, the relative effects of these factors on
attitudes depend on the importance individuals place on the wolf
reintroduction issue. Implications focus on the need to understand what
factors drive attitudes toward a natural resource issue, especially when
attempting to influence public attitudes toward that issue.

Keywords: attitudes, affective factors, cognitive factors, personal impor-
tance, wolf reintroduction

Attitude surveys have become common place tools of natural resource
professionals. Surveys have been particularly useful to managers who face
a diverse array of client groups with whom they have had minimal
experience. Attitude surveys can help managers gain a more accurate
understanding of public preference and give them a basis for better public
representation and education.

As the use of attitude surveys increases, so does the need to
understand the nature and basis of the attitude concept. The utility of
attitude surveys is closely linked to the quality of attitudinal information,
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2 Bright & Manfredo

and the ability of attitudes to predict subsequent behavior (Bright &
Manfredo, 1995). Prominent questions raised by managers and debated in
the literature ask "Will people behave in accord with their attitudinal
position?," "How stable are people's attitudes over time?," "If we know
people's attitudes, can we change them?," and "Why do people hold the
attitudes they do?" In this paper, we propose and test a model of the
attitude concept and factors that form its basis. The model links attitudes
to antecedent conditions and behavioral outcomes. The purpose is to offer
a framework for future attitudinal investigations within the realm of natural
resource management, using the issue of wolf reintroduction as a case
study. We first describe the issue of wolf reintroduction and the case study
situation and then propose our model within that context.

The Issue of Wolf Reintroduction

During the early part of this century, a federal program designed to
eradicate the wolf from the Western United States was undertaken. This
was done in response to an increase in human settlement, land develop-
ment, and conflicts with domestic livestock. The eradication program
included extensive poisoning, trapping, and hunting of the wolf. As a
result of this program, a viable wolf population had disappeared from the
Western United States by the 1920s. Today, the wolf survives in only about
1% of its original range within the lower 48 states. Around 1,200 wolves
currently live in Minnesota, while less than 30 are found in Michigan and
Wisconsin. Prior to the recent reintroduction in the far west, it was
estimated that 30 to 50 wolves roamed the mountains of northwest
Montana and even fewer in Idaho (Zuccotti, 1995). Since 1978, the gray
wolf {Cants lupus) has been listed under the Endangered Species Act of
1973 (16 U.S.C. 1531 et seq.) as endangered throughout the lower 48 states,
with the exception of the state of Minnesota, where it is classified as
threatened.

The Endangered Species Act and Wolf Reintroduction
The Endangered Species Act has been called "the most comprehen-

sive legislation for the preservation of endangered species ever enacted
by any nation" (Zuccotti, 1995, p. 333). Through this act, Congress has
recognized that many species of flora and fauna (a) have become extinct,
endangered, or threatened due to untempered economic growth and
development, and (b) hold a diversity of values to the American people,
including aesthetic, educational, historical, recreational, and scientific
values (Zuccotti, 1995). The Endangered Species Act mandates the
development and implementation of plans for (a) the conservation and
survival of all endangered species, and (b) protection of the ecosystems
upon which the species depend. Pursuant to this mandate, the Northern
Rocky Mountain Wolf Recovery Plan was completed and approved by the
U.S. Fish and Wildlife Service (USFWS) in 1987. This Plan identifies a
recovery strategy for gray wolves in portions of their former range in the
Northern Rocky Mountains of the United States. Areas identified by the
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A Conceptual Model of Attitudes Toward Natural Resource Issues 3

Recovery Plan include (a) the Northwestern Montana Recovery Area, (b)
the Central Idaho Recovery Area, and (c) the Greater Yellowstone
Recovery Area. The primary objective of the Plan is to replenish the
population of the Northern Rocky Mountain gray wolf in appropriate areas
of the Western United States, the results of which will be to remove the
gray wolf from the endangered and threatened species list. Recovery has
begun in the geographic areas originally identified by the Northern Rocky
Mountain Wolf Recovery Plan. In January 1995, 15 wolves were released
into Idaho, while 14 were released into Yellowstone National Park in
March 1995 after spending 2 months in acclimation pens (Fischer, 1995).

Case Study: Wolf Reintroduction in Colorado

The USFWS was directed by Congress to examine the feasibility of
including the state of Colorado in the Northern Rocky Mountain Wolf
Recovery Plan. The most obvious need for such an assessment is the
examination of the environmental impact of reintroducing wolves.
However, determining the tenability of reintroducing wolves, as with any
policy of land use change, requires an "integrated program of social
assessment, public participation, and conflict management" (Thompson,
1993, p. 165). To determine the feasibility of including Colorado in the
Plan, two separate components were studied. In the first component, the
availability of a suitable habitat and prey base in Colorado was assessed
(see Bennett, 1994). The second component of the study examined the
social climate for wolf reintroduction in Colorado. This included informa-
tion about the extent to which residents of Colorado support or oppose
reintroducing the gray wolf into the state, and public perception of the
importance of current Colorado Division of Wildlife management activi-
ties compared to the importance of reintroducing gray wolves into
Colorado (see Manfredo, Bright, Pate, & Tishbein, 1994).

Previous research on attitudes toward wolf reintroduction has found
that factors such as age, level of education, residence, and knowledge may
predict support of or opposition to reintroducing wolves into a natural
area. However, much of this research has been descriptive; has examined
the effects of various factors on attitudes toward wolf reintroduction
independent of one another; and has been conducted for the purpose of
predicting such attitudes. While previous research has provided valuable
information about what types of people support or oppose wolf reintro-
duction, this paper describes a model that incorporates social psychologi-
cal factors that help explain attitudes toward wolf reintroduction. Com-
bined with previous research, this allows for a greater understanding of
who is most likely to support or oppose wolf reintroduction, and what is
the underlying nature of that support or opposition. Figure 1 is a pictorial
representation of the model.
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Figure 1
Proposed model of intention to support ^

or oppose reintroducing wolves
Antecedents to Attitudes Relationship of Attitudes Toward Reintroducing

• Toward Reintroducing Wolves 1 I Wolves With Intention to Support or Oppose Reintroducing Wolves .

Coenitive Component

Perceptions ofOulcomes to
Reintroducing Wolves

Symbolic Existence Beliefs ^ ^ ^ ^
About Wolves ^ ^ ^ ^ ^ ^

Objective Knowledge About ^ i 1 i
Wolves Altitude Toward a Behavior Behavioral Intention

^^j^ Altitude Toward ^ Intention to Support or
1 ^ — ^ Reproducing Wolves Oppose Reintroducing Wolves

Affective Component ^^-^^ f
^ ^ / 4 •<

Emotional Responses to / /- '
Reintroducing Wolves / f• . '

/ .' Personal I mporuince of the '
1 / .' Wolf Rcintroduction Issue '

Attitude Toward the Tared / / by ' •
of a Behavior / ; Altitude Toward

' • Reintroducing Wolves
Attitudes Toward Wolves •' I

I •' I Moderating Variable '

n Moderating Variable 1 .'
' / ^_ factors posited to directly influence

Personal Importance of the / the dependent variable
Wolf Reintroduction Issue .' _ ^ factor posited to moderate the effects of

by ' independent variables on the dependent variable
Antecedents to Attitude
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A Conceptual Model of Attitudes Toward Natural Resource Issues 5

Conceptualization of the Proposed Model
The proposed model is comprised of three parts. First, attitudes

toward a behavior (reintroducing wolves) are posited to directly predict
the behavioral intention to support or oppose reintroducing wolves.
Second, social psychological factors are posited to serve as direct
antecedents to attitudes toward reintroducing wolves. Third, the moder-
ating effects of personal importance of the wolf reintroduction issue on the
attitude-behavioral intention relationship and the effects of the attitudinal
antecedents on attitudes toward reintroducing wolves are examined.

The Relationship Between Attitudes Toward and Support of
Reintroducing Wolves

Previous research has shown the public to be split over supporting or
not supporting wolf reintroduction. Bath (1991) found that about one-half
of the Idaho and Montana residents supported wolf reintroduction. The
Wolf Fund reported that 44% of Wyoming residents, 52% of Montana
residents, and 72% of Idaho residents favored reintroducing wolves
(Zuccotti, 1995).

Because the wolf reintroduction issue had not been brought to the
Colorado public for scrutiny, it was impossible to measure actual voting
behavior related to wolf reintroduction. According to Fishbein and Ajzen
(1975), the most direct predictor of a behavior is the intention to engage
in that behavior. Therefore, analysis of factors that determine the intention
to perform the behavior is nearly identical to analysis of the determinants
of the behavior itself (Fishbein &Manfredo, 1992). In this study, behavioral
intention was the intention to support or oppose reintroducing wolves into
Colorado.

Antecedents to Attitudes
The proposed model also explored the influence of social psychologi-

cal factors on attitudes toward behavior. Two attitudinal antecedents
identified are a cognitive component and an affective component of
attitudes. The model proposed that attitudes toward the target of the
behavior (wolves) would influence attitudes toward reintroducing the
animal into Colorado.

The Cognitive Component of Attitudes
The cognitive component of attitudes contains thoughts people have,

about the behavior (Eagly & Chaiken, 1993). The proposed model
examined three cognitive factors: perceived outcomes of a behavior
(Fishbein & Ajzen, 1975), symbolic beliefs (Esses, Haddock, & Zanna,
1993), and objective knowledge about the relevant issue (Bath, 1991).

Perceived outcomes of a behavior. Previous research has examined
specific beliefs about wolves and wolf reintroduction that underlie the
more general attitudes. Kellert (1985) found that the wolf was one of the
least liked wildlife species, and suggested that the dislike was due to
perceptions that wolves are dangerous, damage human property, are
predatory and carnivorous in nature, and represent historical and cultural
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6 Bright & Manfredo

antipathies. In contrast, more positive attitudes toward the wolf may be
associated with their characteristics such as large size, phylogenetic
similarity to humans, and advanced knowledge and social organization.
A majority of the visitors to Yellowstone National Park felt that wolves still
have a place in the Park (McNaught, 1987). Further analysis revealed that
people who supported wolf reintroduction believed that wolves would
enhance the Yellowstone experience, should be restored even if they
posed a threat to humans and livestock, and could provide an ecological
balance in the park. Montanans who did not support wolf reintroduction
believed wolves were a threat to humans or livestock and were unwilling
to subordinate human uses, such as recreation and commercial activities,
to restoring wolf populations (Tucker & Pletscher, 1989).

Such beliefs may have a significant effect on how someone feels about
reintrodudng wolves. According to Fishbein and Ajzen (1975) attitudes
toward a behavior are based on beliefs about the likelihood that certain
outcomes will occur and an evaluation of those outcomes. Reintroducing
wolves into Colorado could have either positive or negative conse-
quences. In the model, perceptions of outcomes to reintroducing wolves
were proposed to have a direct influence on attitudes toward reintroduc-
ing wolves.

Symbolic beliefs. When thinking about behavior related to a target
object, one may have thoughts other than those that relate to perceived
outcomes of that behavior. One type of thought relates to the perception
about how a group, or object, fits into society and makes it a better or
worse place to live. These value-laden thoughts, referred to as symbolic
beliefs, represent the extent to which a group's behavior is consistent with
an individual's centrally held beliefs and norms (Esses, Haddock, & Zanna,
1993). In this study, symbolic existence beliefs are beliefs that wolves hold
high existence value, and would likely influence attitudes toward reintro-
ducing wolves.

Objective knowledge. In contrast to perceived outcomes of wolf
reintroduction (opinion items), objective knowledge represents the extent
to which individuals believe that certain factually-based statements about
wolf reintroduction and wolves are true or false. Kellert (1985) found that
as knowledge about wolves increases, so do positive attitudes toward the
animal. In research examining attitudes toward wolves and wolf reintro-
duction in specific geographic areas, Hook and Robinson (1982) found
that increased knowledge about wolves was directly correlated with
positive attitudes toward wolves and their recovery in Michigan. Similarly,
Bath (1989) found that groups with greater knowledge of wolves were
more likely to favor their reintroduction into Yellowstone National Park.

The Affective Component of Attitudes
The affective component of attitudes consists of feelings, moods,

emotions, and sympathetic nervous system activity that people experience
in relation to an object or behavior (Eagly & Chaiken, 1993). Affective
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A Conceptual Model of Attitudes Toward Natural Resource Issues 7

reactions can contribute to evaluations of attitude objects or behaviors
separate and distinct from cognitions (Zajonc, 1980). That is, feelings may
produce positive or negative evaluation without impacting on one's
beliefs about the attitude object or the behavior. Affect was operationalized
here as emotional responses to reintroducing wolves and was posited to
directly influence attitudes toward reintroducing wolves.

Attitudes Toward the Target of the Behavior
The model suggests that the most important determinant of support

of or opposition to reintroducing wolves was the attitudes toward that
behavior. However, in addition to attitudes toward the behavior, individu-
als hold attitudes toward the target of that behavior, wolves. The attitude
to behavior sequence is initiated when the attitude toward the target of the
behavior is accessed from memory by the presence of cues related to the
attitude-object, resulting in positive or negative perceptions (Fazio, 1986).
These perceptions of the attitude-object "comprise at least part of the
individual's definition of an event" (Fazio, 1986, p. 213). Accessing of
attitudes toward a behavior may occur, not because of perceived
outcomes of the behavior, but because the attitude toward the target of
the behavior came to mind. Attitudes toward the target of the behavior was
conceptualized as attitudes toward wolves and was proposed to have a
significant influence on attitudes toward reintroducing wolves.

The Moderating Effects of Personal Importance of the Issue
The model proposes that personal importance of the wolf reintroduc-

tion issue will serve as a moderator of other posited relationships. A
moderator is defined as "a qualitative or quantitative variable that affects
the direction and/or strength of the relation between an independent or
predictor variable and a dependent or criterion variable" (Baron & Kenny,
1986, p. 1174). In previous attitude-behavioral research, personal impor-
tance of an issue moderated the ability of attitudes to predict behaviors
(Bright & Manfredo, 1995; Krosnick, 1988; Schuman & Presser, 1981), the
extremity of attitudes (Bright, 1993), and the effect of information on
attitudes and behavioral prediction (Bright & Manfredo, 1993; Millar &
Tesser, 1986). Recognizing the prevalent influence of the concept in other
research, personal importance of the wolf reintroduction issue was
proposed to affect two aspects of the model: (a) the relationship between
attitude toward reintroducing wolves and intention to support or oppose
reintroducing wolves, and (b) the relative effects of the antecedent factors
on attitudes toward reintroducing wolves. For example, are attitudes of
people for whom the wolf reintroduction issue is important more
predictive of support for wolf reintroduction than attitudes of people for
whom the issue is unimportant? Are attitudes of people for whom the issue
is important based more on emotions or value-laden beliefs than attitudes
of people for whom it is an unimportant issue? Does personal importance
influence the effect that beliefs about outcomes of reintroducing wolves
and objective knowledge have on attitudes toward the issue?
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8 Bright & Manfiredo

Methods

Sampling and Data Collection
Data were collected in two stages: a telephone interview elicitation

stage and a mail-back questionnaire.
Stage One Sampling and Data Collection. This stage identified beliefs

about outcomes of supporting wolf reintroduction that are salient to the
public by conducting a telephone elicitation study (Ajzen & Fishbein,
1980). A random sample of 95 individuals was selected from telephone
directories (51 from Colorado's east slope and 44 from the west slope).
After a brief introduction to the wolf reintroduction issue, respondents
were asked two open-ended questions: (a) What do you see as the
advantages of reintroducing wolves into Colorado? and (b) What do you
see as the disadvantages of reintroducing wolves into Colorado? The most
often mentioned items were used to develop questions for the mail-back
questionnaire.

Stage Two Sampling and Data Collection. Stage two was a mail-back
questionnaire. The target population for this stage of the study was all
Colorado residents. The random sample was stratified by residence. Strata
used were the primarily urban east slope of Colorado and the primarily
rural west slope. It was necessary to stratify the sample in this way because
previous research has found that positive attitudes toward wolves are
more prevalent among (a) urban than rural residents (Llewellyn, 1978);
and (b) those people who live far from wolf reintroduction sites than those
who live close by (Bath, 1989; Hook & Robinson, 1982; Kellert, 1985).

Potential respondents were initially contacted by telephone. The
interviewer briefly described the nature of the study. Respondents were
asked (a) how they would vote if given the opportunity to vote for or
against reintroducing wolves into Colorado (for purposes of future
nonresponse analysis) and (b) if they would be willing to complete a
questionnaire designed to obtain further information about their attitudes
toward wolf reintroduction in Colorado. Those who agreed to participate
were immediately sent a mail-back questionnaire. Follow-up procedures
included a letter, sent ten days after the initial mailing, reminding subjects
of their promise to return a completed questionnaire, followed by a
second questionnaire mailing ten days later (n = 2,507). A total of 1,452
usable questionnaires were returned (58% of those who agreed to
complete the questionnaire; 53% of the original telephone contacts).

Measurement of the Questionnaire Items
Behavioral Intention and Attitude Toward Behavior. To measure

intention to support or oppose reintroducing wolves, respondents were
asked, "If you were given the opportunity to vote for or against
reintroducing the gray wolf into Colorado, how would you vote?". After
indicating their choice (coded as +1 = "vote for", -1 = "vote against"),
respondents were asked how certain they were of that choice, using a 4-
point response scale from "not at all" (value = 0) to "extremely" (value =
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A Conceptual Model of Attitudes Toward Natural Resource Issues 9

+3) certain. The product of the two scores resulted in a 7-point measure
of intention to support or oppose reintroducing wolves.

Attitude toward reintroducing wolves was measured using three 7-
point bipolar items (Table 1). Measuring a general attitude toward a
behavior in this way is consistent with attitudinal measurement described
by Ajzen and Fishbein (1980) and is done to increase the validity of the
attitude measure. The three items were averaged to create a 7-point index.

Cognitive Components of Attitudinal Antecedents. Perceptions of
outcomes to reintroducing wolves was measured using the salient out-
comes identified in the elicitation study (Table 1). Subjects were asked if
they "strongly," "moderately," "slightly," or "neither" agreed nor disagreed
that specific outcomes would occur if wolves were reintroduced. Respon-
dents were then asked if each outcome would be "extremely," "moder-
ately," "slightly," or "neither" good nor bad. Each belief score was
multiplied by its corresponding evaluation to compute a "belief by
evaluation" variable for each outcome. All outcomes were summed to
compute an index representing beliefs and evaluations of outcomes of
reintroducing wolves into Colorado (Ajzen & Fishbein, 1980).

The symbolic existence beliefs about wolves were derived from the
bequest and existence wildlife value orientations scale developed by
Manfredo, et al. (1993). For this study, the items were modified to refer to
wolves (Table 1). Respondents were asked if they "strongly," "moder-
ately," "slightly," or "neither" agreed nor disagreed with each item. The
items were averaged to create an index.

Objective knowledge about wolves was measured using the total
number of correct responses to 12 factually based questions about wolves
and wolf reintroduction. These items were adapted, in part, from Kellert
(1985). Responses were "true," "false," or "not sure." To arrive at a
knowledge index, the number of correct responses for each individual
was summed.

Affective Component of Attitudinal Antecedents. Emotional responses
to wolf reintroduction were measured using items adapted from Plutchik's
(1980) typology of emotional content. Plutchik identified eight domains
that generally define the range of emotions humans feel. Subjects were
exposed to a brief scenario describing the hypothetical situation where the
gray wolf was reintroduced into Colorado. Using a 7-point unipolar scale
from "not at all" to "extremely," subjects were asked how strongly they felt
each of eight emotions when they thought about the prospect of the gray
wolf being reintroduced into Colorado. Emotions included happy, fearful,
surprised, angry, interested, disgusted, sad, and agreeable. Factor analysis
suggested two emotion factors, a positive emotional response factor and
a negative emotional response factor. Items making up each factor were
combined to create two emotion indices (Table 1).

Attitudes Toward the Target of a Behavior. Attitude toward wolves was
measured using three 7-point bipolar items (Table 1), derived from
Osgood.Suci, and Tannenbaum's (1957) description of bipolar adjective
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Table 1
Indices Regarding Wolves and Wolf Reintroduction °

Index and items used for construction of index Range used for Reliability
construction of index coefficient

Symbolic Existence Beliefs About Wolves -3 to+3 .96

It is important that Colorado always have an abundant
wolf population.

Whether or not I would get to see a wolf, it is important
to me that they exist in Colorado.

We should be sure that future generations of Coloradoans
have an abundant wolf population.

It would be important to me to know that there are healthy
populations of wolves in Colorado.

It is important to maintain wolf populations in Colorado so future
generations can enjoy them.

Attitude Toward Wolves -3 to +3 .92

Would you say your general attitude toward wolves is positive,
negative or neutral?

In general, do you like or dislike wolves?
In general, do you think wolves are beneficial or harmful animals?

Attitude Toward Reintroducing Wolves -3 to +3 .98 &

Do you think reintroducing the gray wolf into Colorado would be 5"
good, bad, or neither? &>

Do you like or dislike the prospect of reintroducing the gray wolf v
into Colorado? j?

Do you approve, disapprove, or neither of reintroducing the gray >
wolf into Colorado? a.
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Table 1 *•
Indices Regarding Wolves and Wolf Reintroduction (continued) p

Index and items used for construction of index Range used for Reliability •§
construction of index coefficient I

s»
Perceptions of Outcomes to Reintroducing Wolves sum of products of N/A o"

beliefs x evaluations §;
Reintroducing wolves would. . . 5
... result in large numbers of wo l f attacks on livestock. ^
... result in ranchers losing money. 3.
... keep deer and elk populations in balance. 5?
... increase tourism in Colorado. |*
... result in wol f attacks on humans. H
... preserve the wol f as a wildlife species. 2
... return the natural environment back to the way it once was. a
... help people understand the importance of the wilderness. a.
... result in wolves wander ing into residential areas. §:
... result in ranchers killing wolves. 5
... lead to large losses in deer and elk populations. 2
... lead to greater control of rodent populations. £J

8
Objective Knowledge About Wolves 0 t o l 2 N/A §

There used to be wolves in Colorado. (T) £,
In areas where wolves live in close proximity to humans, |

wolf attacks on humans are common. (F) g
Wolves avoid contact with humans. (T)
Currently, wolves are not being considered for reintroduction

in any western states. (FJ
In areas where wolves exist near livestock, their primary food is
sheep and cattle. (F)

Wolves are only found in North America. (F)
Wolves are a major threat to pets in residential areas. (F) £
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Table 1 -
Indices Regarding Wolves and Wolf Reintroduction (continued) ^

Index and items used for construction of index Range used for Reliability
construction of index coefficient

Timber wolf and gray wolf are names for two different
kinds of wolves. (Fj

Wolves will not eat animals that are already dead. (F)
Only one pair of wolves in a wolf pack breeds in any one year. (T)
Wolves will kill cattle and sheep only if there are not enough

deer and elk. (F)
Wolves are in danger of becoming extinct. (F)

Positive Emotional Responses to Reintroducing Wolves 0 to 6 .86

... happy

... interested

... agreeable

Negative Emotional Responses to Reintroducing Wolves 0 to 6 .86

...fearful

... angry... disgusted

...sad

Personal Importance of the Wolf Reintroduction Issue 0 to 6 .90

How important is it to you personally that you keep up to date 3.
with the issue of wolf reintroduction? *§i

How important is it to you personally that the final decision "•
regarding whether wolves are reintrqduced in Colorado is I*
the same as what you think the decision should be? S;

How important is the issue of wolf reintroduction in Colorado §
to you personally? "j|>

Note: The emotion item "surprised" failed to load significantly on either of the emotion indices. °D
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A Conceptual Model of Attitudes Toward Natural Resource Issues 13

scales. These three items were averaged to create a 7-point index
representing the attitudes toward the target of the behavior, wolves.

Personal Importance of the Issue. Personal importance of the wolf
reintroduction issue was measured using three items to increase the
validity of the personal importance measure. On three 7-point unipolar
scales, from "not at all important" to "extremely important," subjects were
asked (a) How important is the issue of wolf reintroduction in Colorado
to you personally? (Bright, 1993), (b) How important is it to you personally
that you keep up to date with the issue of wolf reintroduction in Colorado?
(Peterson & Dutton, 1975), and (c) How important is it to you personally
that the final decision regarding whether wolves are reintroduced in
Colorado is the same as what you think the decision should be? (Krosnick,
1988). The items were averaged, representing a 7-point index of the
personal importance of the wolf reintroduction issue. Following creation
of the index, individuals were placed into either a low issue importance
group or a high issue importance group, created by splitting the groups
at the median (md = 3.67).

Analysis
Study indices were tested for reliability using coefficient alpha. Table

1 lists the indices (with individual questionnaire items making up the
index), the range used for each index, and where applicable, the reliability
coefficients. Using the indices, data were analyzed using the path analysis
procedure in LISREL (Linear Structural Equation Modeling) Version 8.03
(Joreskog & Sorbom, 1993). Three separate path analyses were conducted.
First, dependent variables in the model were regressed on the indepen-
dent variables for the overall sample. Second, to examine the moderating
effects of personal importance of the issue, similar regressions were
conducted for the low and high issue importance groups, respectively.
Path analyses for the two importance groups were then tested for
equivalence using the equal regression procedure in LISREL, which
compares the equality of two regression equations using a %2 analysis.
Factor significance was evaluated using p < .05.

Results

Descriptive Statistics
Nonresponse analysis was conducted to determine if individuals who

did not respond to the mail-back questionnaire differed significantly from
those who did return it. Intention to vote for or against wolf reintroduction
(from the telephone interview) was used for the test of nonresponse bias.
A fairly large difference between respondents and nonrespondents was
found. Nonrespondents were less likely to vote to reintroduce wolves than
respondents (60% versus 71%, respectively). There was also a large
difference in response rate between east slope versus west slope residents.
West slope residents responded at a higher rate than east slope residents
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14 Bright & Manfredo

(66% versus 51%, respectively)1. Finally, there were similar absolute
numbers of responses from east slope (751,52% of total respondents) and
west slope (701, 48% of total respondents) residents. In Colorado, 86% of
the residents live on the east slope, while 14% live on the west slope.
Because of these differences, descriptive statistics were weighted to adjust
for (a) differential response rates, (b) east slope versus west slope
population, and (c) nonresponse bias.

Weighted results suggest that most Coloradoans support reintroduc-
ing gray wolves into the state. In the mail-back questionnaire, 66%
indicated they would vote for reintroduction; 29% would vote against it
(+ 4.1%; 95% confidence interval). Results regarding attitude statements
coincide with statements about voting. Most respondents (a) approved of
wolf reintroduction (69%), (b) liked the prospect of wolf reintroduction
(69%), and (c) perceived wolf reintroduction to be good (63%).

The Conceptual Model
Since analysis of the conceptual model involved tests of significance,

unweighted data were used. Figure 2 presents the results of path analyses.
Proposed paths are shown with standardized betas, indicating the
magnitude of effects for the overall sample and the low and high issue
importance groups, respectively. The analysis of the model related to the
total sample will be presented followed by the results that address the
moderating effects of personal importance of the wolf reintroduction
issue.

Results of Path Analysis: The Total Population. Attitude toward
reintroducing wolves was a strong predictor of intention to support or
oppose reintroducing wolves (b = .95, t = 97.24, R2 - 93%). Attitudinal
antecedents explained 93% of the variance in attitude toward reintroduc-
ing wolves. The strongest predictor of attitude toward reintroducing
wolves was the symbolic existence beliefs (b = .40, t = 20.44). Next were
positive emotional responses (b = .27, / = 15.16) and negative emotional
responses to reintroducing wolves (b = -.19, t = 12.15). Attitude toward
wolves had slightly less effect than negative emotions (b = .13, t = 7.12).
Much less significant were perceptions of outcomes to reintroducing
wolves (Jb = .08, t = 5.80) and objective knowledge (b = -.03, t = 2.50).

Moderating Effects of Personal Importance of the Wolf Reintroduction
Issue. Personal importance had a significant effect on the ability of attitude
toward wolf reintroduction to predict support (x2 = 15.98, p < .001).
Attitude toward reintroducing wolves predicted intention to support or
oppose reintroducing wolves more strongly for the high issue importance

1In addition to differing in response rate, results indicated that attitudes
toward wolf reintroduction were less positive among west slope residents of
Colorado than among east slope residents. When asked how they would vote on
the issue on the mail-back questionnaire, 74% of the east slope residents would
vote yes to reintroduction compared to 65% of west slope residents.
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Figure 2 ^
Results of path analyses on proposed model of intention to £>

support or oppose reintroducing wolves g

Perceptions of 4 = .08; .14, .05 I"
Outcomes to \ . a .

Reintroducing Wolves >v •*•

X 1
Symbolic Existence b = .40; .37, .43 N* g_

Beliefs About Wolves •v . N . §

Objective Knowledge b = -.03; -.05, -.02 ^ ^ R squared =.93;.SI, .94 R squared = .93; .76, .94 ^
About Wolves ~ —— i 1 i 1 0

I ' *" Attitude Towari i = .95; .87, .97 _ Intention to Support or |
Reinmxiucmg Wolves *" Oppose Reintroducing g .

. ^_____^JW Wolves ta
Positive Emotional 1 ^ ' i « g

Responses to 1 7 ^ . 2 7 36 > * " ' '. *
Reuitroducing Wolves ^/^ i i g

1 ' ^ S ; e = .26; .44, .24 • e = .26; .49, .24 $>t

Negative Emotional ^ s / \ \ n

Responsesto t = -19--17-22 /

Reuuroducing Wolves ' ' y/

>/ *• Proposed path and standardized beta (ft)

Attitudes Toward / • " Errorterm(e)

Wolves /»-.»;.17. .11 ^
I Note: For all betas, error terms, and R squared terms, the first number corresponds to

to the overall sample, the second number to the low importance group, and the final
number to the high importance group.
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16 Bright & Manfredo

group(fo= .97, t=88.6l,R2- .94) than for the low issue importance group
0>-.87,f-4O.12.JP-.7©.

Although the order of the strength of each antecedent factor was the
same for both personal importance groups, the difference in the regres-
sions measuring the influence of antecedent factors on attitude toward
reintroducing wolves was statistically significant (%2 = 25.22, p < .001).
Practically speaking, this difference was relatively small. Perceptions of
outcomes to reintroducing wolves was a stronger predictor of attitudes
toward reintroducing wolves for the low issue importance group (Jb = .14,
t = 569) than for the high issue importance group (Jb = .05, t = 3.12).
Comparable results were found for attitude toward wolves, where it was
a more important predictor for the low importance group (Jb~ .17, f - 5.58)
than for the high importance group (Jb = .11, t = 4.93). On the other hand,
the effects of symbolic existence beliefs increased with issue importance
(Jb = .37, t - 12.56 vs. b - .43, t = 15.82, respectively). Similarly, positive
emotional responses were stronger predictors of attitudes for the high
issue importance group (Jb = .36, t = 21.20) than for the low issue
importance group (Jb - .27, t - 10.24). Negative emotions were also
stronger predictors of attitudes for the high issue importance group (Jb =
-.22, / = 969) than for the low issue importance group (Jb = -.17, t = 7.86).
Objective knowledge about wolves had a very small negative effect on
attitudes for the low issue importance group Qj «• -.05, t = 2.43) and an
insignificant negative effect on attitudes for the high issue importance
group (Jb = -.02, t = 1.48).

Discussion

This study proposed and tested a model of the effects of cognitive and
affective factors on public attitudes and behavior toward natural resource
issues, using wolf reintroduction in Colorado as a case study. That
attitudinal responses can be divided into cognitive and affective anteced-
ents has been proposed in numerous discussions (e.g., Breckler, 1984;
Eagly & Chaiken, 1993). The model expanded on these discussions by
examining the extent to which personal importance of the issue moder-
ated the effects of antecedent factors on attitudes and attitudes on
behavioral intentions.

Conclusions About Model Results
Results of model analyses revealed two areas that merit discussion.

First, a key finding involved the relative effects of the cognitive and
affective antecedent factors on attitudes toward reintroducing wolves.
Symbolic beliefs and emotional responses were found to be more
important predictors of attitudes toward reintroducing wolves than the
more objective perceptions of outcomes to and knowledge about wolves
and wolf reintroduction. Second, personal importance of the wolf
reintroduction issue was found to moderate both the ability of attitudes
toward reintroducing wolves to predict subsequent voting behavior and
the effects of antecedent factors on attitudes toward reintroducing wolves.
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A Conceptual Model of Attitudes Toward Natural Resource Issues 17

Cognitive and Affective Antecedents of Attitudes
Findings that symbolic beliefs influence attitudes toward reintroduc-

ing wolves more strongly than perceived outcomes of reintroducing
wolves is consistent with research that supports this superiority of value-
laden beliefs. Sears, Lau, Tyler, and Allen (1980), for example, found that
symbolic attitudes had major effects on voters' attitudes toward specific
government policies. On the other hand, self-interest measures,
operationalized as perceived outcomes of specific government policies,
had virtually no effect on attitudes toward those policies and, in turn,
voting behavior.

Positive and negative emotional responses to reintroducing wolves
were the second and third strongest predictors of attitudes toward
reintroducing wolves. This might have been due to the controversial
nature of the wolf reintroduction issue. As would be expected, the extent
to which respondents felt positive emotional responses to wolf reintroduc-
tion were positively related to positive attitudes while negative emotions
were similarly related to negative attitudes toward reintroducing wolves.
This supports the contention that emotions are linked to attitudes, distinct
from cognitive factors (Baron, 1988). The stronger relationship of positive
emotions over negative emotions in this study is likely due to the fact that
over 70% of the respondents supported wolf reintroduction rather than
suggesting an inherently stronger effect of positive emotions than negative
emotions on attitudes.

While weaker than the effect of symbolic beliefs and emotional
responses, perceptions of outcomes to reintroducing wolves were signifi-
cant predictors of attitudes toward reintroducing wolves. Examination of
beliefs about specific outcomes to wolf reintroduction reveal differences
between individuals with positive versus negative attitudes toward
reintroducing wolves. Individuals with positive attitudes provided more
positive evaluations of potential outcomes to reintroducing wolves such
as "keepting] deer and elk populations in balance," "increasing] tourism
in Colorado," "preserving] the wolf as a wildlife species," and "helpting]
people understand the importance of wilderness" than did individuals
with negative attitudes toward reintroducing wolves. Individuals with
negative attitudes toward reintroducing wolves provided more negative
evaluations of outcomes such as resulting in "large numbers of wolf
attacks on livestock," "ranchers losing money," "wolf attacks on humans,"
and "wolves wandering into residential areas."

Objective knowledge had a very weak, yet negative effect on attitudes
toward reintroducing wolves. Previous research has suggested that as
individuals increase their knowledge about wolves, they develop more
positive attitudes toward wolf reintroduction (Bath, 1989; Hook &
Robinson, 1982). Results of this study suggest that it is not factual
information that drives people's attitudes toward natural resource issues,
rather it is the meaning people assign to their knowledge which influences
their attitudes.
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18 Bright & Mcmfredo

The relatively weak effect of attitudes toward wolves on attitude
toward wolf reintroduction might be explained by examining perceived
outcomes of reintroducing wolves. People with positive attitudes toward
wolves believed if wolves were reintroduced, they would be killed by
ranchers, an outcome evaluated as quite negative by this group (Manfredo,
et al., 1994). For these individuals, fear that the animal would be shot may
have resulted in less positive attitudes toward reintroducing them.

Moderating Role of Personal Importance of the Issue
Relationship between attitudes and behavior. The strong relationship

between attitudes toward reintroducing wolves and intention to support
or oppose reintroducing wolves was expected. However, personal
importance moderated the strength of this effect. For high levels of
personal importance of the wolf reintroduction issue, attitudes were
stronger predictors of voting behavior than for low levels of issue
importance. This is consistent with previous research in social psychology
that found that when candidates espoused positions that were important
to an individual, attitudes toward those issues were more predictive of
who the individual voted for than when the candidate focused on less
important issues (Krosnick, 1988).

Effects of antecedent factors on attitudes. The effects of the antecedent
factors on attitudes toward reintroducing wolves differed across levels of
issue importance. Two things should be noted regarding this effect. First,
while statistically significant, the moderating effects of personal impor-
tance were, practically speaking, relatively small. Second, the order of
strength of antecedent factors was nearly identical for each importance
group. While we want to avoid overstating the moderating effects of
personal importance in this study, results suggest potential trends that
should be noted for future research. For example, as the issue became
more important to individuals, symbolic existence beliefs and emotions
became stronger predictors of attitudes toward reintroducing wolves. On
the other hand, effects of more objective measures, perceived outcomes
and knowledge, decreased as the importance of the wolf reintroduction
issue increased. This suggests that issue importance may influence the
strength with which cognitive and affective factors influence attitudes.
Future research is necessary to further examine this phenomenon.

Management Implications
Before wolf reintroduction becomes an immediate issue for residents

in Colorado, it is important for managers to develop an understanding of
the nature of public attitudes toward wolf reintroduction. The model
supported the contention that attitudes toward a controversial issue such
as wolf reintroduction are complex. Past research has suggested that basic
cognitive factors such as objective knowledge about wolves and beliefs
about outcomes to their reintroduction were important factors that
determined public attitudes, and these factors were found to be significant
in this study. However, attitudes toward this issue appeared to be more
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A Conceptual Model of Attitudes Toward Natural Resource Issues 19

strongly driven by values that the public holds regarding wolves' rights to
exist and emotions that their potential reintroduction elicited. In addition,
the relative strength of these effects may be moderated by how important
the issue is to an individual.

For managers, results of this study revealed that the public was widely
supportive of wolf reintroduction in Colorado. Should the issue be
introduced as a ballot initiative, we predict it would pass. Other findings
give an idea of why people would behave in this manner. It would appear
that people's beliefs about the specific and immediate outcomes of
reintroduction did not give strong guidance to voting intentions. Instead,
intentions were found to be rooted in global, "ideal world" beliefs and
emotional reactions to the idea of wolf reintroduction.

This information would be particularly useful in developing informa-
tion campaigns regarding the reintroduction issue. However, the implica-
tions vary according to the position one would advocate, that is, the cattle
industry would like to persuade the public to vote against wolf reintroduc-
tion, environmental groups would like to persuade the public to vote for
reintroduction, and the public agencies would like to provide people with
information so they could make an "informed" choice. Those supporting
wolf reintroduction should focus on the symbolism of wolves in the state,
its contribution to quality of life, to our environment, and enhancing our
world and the world for future generations. Factual or cognitive appeals
would be used primarily to support the idea of wolves as part of an ideal
world (e.g., focus on the abundance of wolves in more "pristine" times).
Attempts to persuade the public to vote against reintroduction will be
difficult. Belief-focused appeals would focus on the negative conse-
quences people associate with reintroduction such as "it would lead to
large losses in deer and elk populations," and "it would result in large
numbers of attacks on livestock and ranchers losing money." Given our
findings, it would seem that cognitive or "facf'-based persuasive appeals
would not have large scale effects on people's voting intentions regarding
wolf reintroduction. Similarly, attempts to change peoples' perception of
the symbolism of "wolves in Colorado" would be difficult. This would be
true because symbolic beliefs are more deeply rooted in the cognitive
structure than beliefs about the consequences of reintroduction. For the
same reason, it would also appear that attempts of agencies to educate the
public on the consequences of wolf reintroduction would have little affect
on people's voting intentions.

Acknowledgments: Funding for this project was provided by the U.S. Fish and
Wildlife Service, in cooperation with the Colorado Division of Wildlife and the
Human Dimensions in Natural Resources Unit at Colorado State University.
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