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Abstract.—This study explored the relationship
between Australians’ perceptions of climate change,
its impact on the Great Barrier Reef (GBR), and
predictors of environmentally responsible behavior
(ERB). Our hypothesized model suggested that general
attitudes toward climate change, social pressure for
engaging in ERBs (subjective norms), and perceived
behavioral control (PBC) over ERB would be
positively related to intentions to engage in ERB.
We hypothesized that attitude, subjective norms, and
PBC would negatively influence the constraints of
ERB, intention to engage in ERB, and actual ERB.
We used data from a survey of Australian residents on
the impacts of climate change and individual human
ERB on the GBR to test our hypotheses. The most
important predictor of intention to engage in ERB
was perception of one’s control over the behavior.
For both residents and nonresidents, attitudes toward
climate change were negatively associated with
constraints impinging on their ability to adopt ERBs
— although this effect was much more pronounced
for nonresidents. By emphasizing the accessibility/
easiness of environmental behaviors, GBR marine
park managers can reinforce perception of individual
control over behaviors and reduce the constraints to
engaging in ERBs.

1.0 INTRODUCTION

Australia’s Great Barrier Reef (GBR), the largest
coral reef in the world, provides diverse tourism and
recreation opportunities. Increased water temperature
and ocean acidification associated with global
climate change have already caused coral bleaching
and threatened existing species that live in GBR
ecosystems. Because of this, the Great Barrier Reef
Marine Park Authority (GBRMPA) has become
increasingly interested in understanding climate
change, its contributing factors, and Australians’
attitudes toward and engagement in environmentally
responsible behaviors (ERB). A growing body of
literature has noted that people’s attitudes toward
environmental degradation, such as climate change,
are strongly related to their intention to negotiate
constraints that impede environmentally responsible
behavior (Dunlap and Van Liere 1978, Grob 1995,
Schahn and Holzer 1990).

Ajzen’s (1985, 1991) theory of planned behavior
(TPB) assumes that three attitudinal variables (attitude
toward behavior, subjective norm, and perceived
behavioral control) contribute to predicting behavioral
intention, the most important indicator of actual
behavior. This framework has been widely used

by many researchers to understand how attitudes
toward behavior contribute to predicting behavioral
tendencies. In this study, we used the TPB model as

a theoretical framework to understand the adoption

of environmentally responsible behavior. Also, it

has been reported in the constraint literature (Frey
1988, Tanner 1999) that internal and/or external
conditions can hinder behavior, even when someone
has a positive attitude toward the behavior. Thus, we
also explored the mediating role of constraints on the
relationships between respondents’ attitudes toward
behaviors that have been reported to influence climate
change and their actual ERBs.
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Based on the tenets of TPB, we tested a model

where three dimensions of respondents’ attitudes
toward climate change and associated behaviors (i.e.,
attitudes toward climate change, subjective norms,
and perceived behavioral control) were hypothesized
to have a positive influence on respondents’ intentions
to adopt ERBs. The attitude dimensions were also
hypothesized to be negatively associated with
respondents’ perceptions of constraints to engaging
in ERB. Intention was hypothesized to positively
influence respondents’ reported ERB whereas
constraints were hypothesized to be negatively
associated with intention to adopt ERBs and

actual reported ERBs.

We tested the model using data from two groups of
survey respondents—residents living near the GBR
and residents of other states across Australia—in
order to explore the effect of residential proximity
(a surrogate of personal relevance) on the
relationships in our model.

2.0 LITERATURE REVIEW

2.1 Environmental Attitude and
Behavioral Tendency

Research by social psychologists has consistently
found a positive relationship between attitude and
behavior (Ajzen 2005; Bagozzi and Burnkrant 1979;
Fazio and Zanna 1978, 2006; Fishbein and Ajzen
1975). Attitude has been reported to be a prepared
psychological state, a kind of mind-set that is already
formulated before one behaves (Fishbein and Ajzen
1975). Some social psychologists (Fazio et al. 1983,
Fishbein and Ajzen 1975) believe that an attitude
toward an object/behavior is significantly related

to behavioral tendencies.

In accordance with traditional social psychology,
environmental social psychologists have also
examined the relationship between environmental
attitudes or concern and behavioral intentions to
engage in environmental behavior (Dunlap and Van
Liere 1978, Staats 2003, Taylor and Todd 1995). In
general, two environmental attitudes have been used

to predict environmental behavior: attitude toward
environment (or environmental concern), and attitude
toward environmental behavior (Hines et al. 1986,
Olsen 1981). Taylor and Todd (1995) tested the

TPB to predict intention to engage in recycling and
composting. They found that respondents’ intention to
recycle and compost was positively affected by two
of the attitudinal variables in the TPB: attitude toward
recycling/compositing, and their perceived behavioral
control (PBC) over these behaviors.

The relationship between positive attitude toward
nature and pro-environmental behavior has also
been consistently supported by previous research.
Some researchers (Becker et al. 1981, Carrus et al.
2005, Kals et al. 1999) investigated the emotional
and attitudinal aspects of pro-environmental
behavior. These studies found that a positive
attitude or emotional affinity for the natural
environment increased the possibility of engaging
in environmentally responsible behaviors.

2.2 Subjective Norms

In the TPB framework, subjective norms depict the
perceived social pressure to perform a behavior or
the recognition of what ones significant others expect
him or her to do. For instance, the chance of adopting
ERBs would be higher when people who are close to
an individual (e.g. parents, friends, or siblings) expect
the individual to participate in a certain behavior and
when s/he is motivated to adapt to their expectation.

Some authors (Herberlein and Black 1976, Stern and
Dietz 1994) have noted the importance of subjective
norms for the prediction of behavioral intention or
actual environmental behavior. For environmental
behaviors, Schwartz (1968) and Schwartz and
Howard (1981) asserted that behaviors depend on the
activation of a moral norm rather than on the influence
of general environmental concern. Their results
indicate that people feel more responsibility

for engaging in environmental behaviors when they
are aware of the negative consequences that come
from nonparticipation.
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2.3 Perceived Behavioral Control

Perceived behavioral control refers to a person’s belief
that they have the ability to carry out a particular
behavior (Ajzen 1988). To strengthen the prediction

of behavior, PBC was added to Fishbein and Azjen’s
(1975) theory of reasoned action (TRA), which

had only two attitudinal variables (i.e., subjective
norm and attitude toward behavior) for predicting
behavioral intention. The necessity of including the
PBC construct in the TPB model is supported by
many studies (Ajzen and Driver 1992, Dzewaltowski
et al. 1990, Wankel et al. 1994). For example, using
data collected from a national survey of Canadians’
perceptions of well-being and intention to engage in
fitness activity, Wankel et al. (1994) reported that TRA
has a 15 percent predictability rate (R-square) while
TPB has a 30 percent rate. In addition, they noted that
perceived behavioral control is the most influential
factor in actual behavior.

Research on PBC suggests that the probability

of engaging in ERB would increase when people
actually believe that they can bring a positive change
to the natural environment by engaging in the
behavior. Environmental researchers have observed
that individuals are more likely to engage in pro-
environmental behavior if they believe they have the
ability to solve environmental problems through their
behavior (Grob 1995, Huebner and Lipsey 1981).

2.4 Constraints to Engaging in
Environmentally Responsible Behavior
Even when people maintain a positive attitude,

they still may not engage in a behavior due to lack

of opportunities (Tanner 1999). Previous research
has found that constraints may keep environmental
concerns or a positive attitude toward the environment
from being expressed in one’s behavior (Hines

et al. 1986, Stern 1992, Tanner 1999, Vining and
Ebreo 2006). Gardener and Stern (1996) noted that
pro-environmental attitudes are more likely to be
associated with pro-environmental behaviors when
the barriers or constraints to action are low. Kaiser et
al. (1999) commented that the inconsistency between
environmental attitudes and behavior is due to
inadequate measures of attitudes and behaviors or the
lack of consideration of behavioral constraints on a
target behavior.

In summary, previous constraints research on pro-
environmental behavior has illustrated that positive
attitudes toward a behavior may fail to lead to a
behavioral action due to the meditational role of
constraints on the attitude-behavior relationship. Thus,
in our hypothesized model (Figure 1) we have attitude
toward climate change, subjective norm, and perceived
behavioral control each predicting behavioral
intentions as well as constraints to engaging in ERB.
In turn, behavioral intention and constraints predict
the actual environmental behavior.

Intention

Subjective
Norm

1 Environmentally
= Responsible
Behavior (ERB)

Constraints

Perceived
Behavioral

Control

Figure 1.—Hypothesized model.
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2.5. Residential Proximity

Previous work has shown that people who live in

an area are more concerned about its environmental
condition than people who reside outside of the area
(Liu and Var 1986, Tremblay and Dunlap 1977). For
instance, Tremblay and Dunlap (1977) noted that
residential status (e.g., local or distant) determined
residents’ level of concern about pollution and
attitude toward environmental changes. Liu and Var
(1986) found that residents regarded environmental
protection as a more important priority than tourism
development, even when the latter would bring
economic benefits to the area. Since residential
proximity somewhat determines one’s concern for the
local environment, we assumed that environmental
concern, attitudes, and intention to engage in ERB
would be different for those who reside outside of
GBR area. Thus, we tested whether residential status
(Australian residents living near the GBR and those
living further away from the GBR area) moderated
the relationships tested in our model.

Tablel.—Descriptive analysis

3.0 METHODS
3.1 Sampling and Measures

Our sample was drawn from five regions of northern
Queensland located within 50 km of the Great
Barrier Reef Marine Park Coastline plus the cities

of Brisbane, Melbourne, and Sydney in Australia.

A marketing company telephoned 10,057 randomly
selected households to conduct a survey about people’s
environmental attitudes, thoughts, and behaviors.
This yielded 1,623 complete surveys including
approximately 200 individuals from each of the eight
sample regions. The survey asked respondents

to indicate their attitudes toward climate change

(7 items), subjective norms (3 items), and perceived
behavioral control (2 items) using a 5-point Likert
scale (see Table 1). These items were adapted from
Ajzen’s (1991) measures to fit the present study
although some of the items from the original scale
were removed because of low factor loadings.

For attitude toward climate change, we asked

Variables ltems

Attitude toward
climate change

(7 items) enjoyment

Climate change will increase the overall health and beauty of
the GBR, the amount of coral on the GBR, the ability to support
recreation populations, sustainable fisheries or tourism, and visitors’

.87 .63-.76 3.86 .75

I'd feel guilty if climate change had a negative impact on the GBR/

Subjective Norm

People should do everything they can to reduce the impact of climate

.76 57-75 247 .96

(3 items) change on the health of the GBR/I feel personally obligated to help
reduce the impact of climate change on the GBR
Perceived If everyone takes action, we could reduce the impact of climate

Behavioral Control change on the GBR/ | have the ability to reduce the impact of climate .67

.56-.69 2.25 1.02

(2 items) change on the GBR
Behavioral Use public transport/drive less (walk)/recycle/use solar energy/spread
Intention to awareness/reduce electricity usage/become more educated about Manifest
. . . 4 ) o . 1.13 1.04
engage in ERB climate change/become involved in environmental organizations/turn variables
(sum of 38 items)  lights off/plant trees/use environmentally friendly products, etc.
. | don’t have time/l don’t know what to do/l don’t understand the
Constraints . : , ) .
climate change problem/Too much money required/l don’t believe | Manifest
on ERB ; . ) . 2.78 1.39
. can reduce the impact/My family or friends would not approve/l have variables
(sum of 7 items) . A d
other important priorities in my life
Environmentally
Responsible Similar items to Behavioral Intention: measured actual engagement Manifest 233 154
Behavior (ERB) of ERB variables ' '
(sum of 21 items)
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the respondents to indicate the extent to which they 4.2 Model Testing

thought environmental changes around the GBR area We used a covariance structure analysis in LISREL
had been the result of climate change. For subjective to examine the measurement and structural properties
norms, we asked respondents to indicate the extent to of our hypothesized model. For the pooled sample,
which they felt a social obligation to engage in ERB. both the measurement (chi-square=751.51, df=90,
For PBC, we asked them to indicate the extent to RMSEA=.07 NNFI=.94, CFI=.95) and the structural

which they felt they had control over their engagement o del (chi-square=593.25, df=84, RMSEA=.06
in ERBs. Specific questions about behavioral intention  NNFI=.95, CFI=.96) displayed good fit (Table 2). Our

(38 items), constraints (7 items), and actual behavior findings illustrated that both attitude toward climate
(21 items) related to engaging in ERBs were measured change (beta= -.14, p<.001) and perceived behavioral
using a dichotomous response scale (yes or no) (see control (beta= -.17, p<.001) had negative effects on
Table 1). constraints for engaging in ERB, accounting for 6
percent of the variance. Further, perceived behavioral
4.0 ANALYSES AND FINDINGS control (beta=.16, p<.001) had a positive impact
4.1 Descriptive Analyses on intention to engage in ERBSs, accounting for 4
Our model includes three latent variables (attitude percent of the variance. While behavioral intention
toward climate change, subjective norm, and (beta=.09, p<.001) had a positive effect on actual

perceived behavioral control). The remaining variables ~ ERBS, constraint (beta= -.09, p<.001) showed a
(behavioral intention to engage in ERB, constraints of negative impact on ERBs, accounting for 2 percent

ERB, and actual ERB) were measured by summing of its variance. Finally, subjective norms were not a
responses (1=yes, 0=no) to develop single respondent statistically significant predictor of either behavioral
scores. For instance, we specifically asked whether intention or constraint.

respondents were participating in actual ERB with 21

items. They checked 0 if they were not participating The moderating effect of residential proximity was
and 1 if they were. examined by splitting the sample into resident/non-

resident groups and testing the model simultaneously
for each group. The invariance tests are shown in
Table 3. The purpose of invariance tests was to
examine whether the factor structure, factor loadings,

Table 2.—Summary of model testing procedure

2
Model X df RMSEA NNFI CH factor variance/covariance, and beta weights were
Measurement Model 751.50 90 .07 94 .95 significantly different among the two groups. For the
Structural Model 593.25 84 .06 95 .96 fourth hypothesis (see Table 3), we were interested in

examining the difference in beta coefficients across
the two groups since this provides information about

Table 3.—Invariance tests

Model X° df RMSEA NNFI CFI
H, Equality of structure 1278.48 180 .09 .90 .91
H, Equality of factor scaling 1192.39* 177 .08 .90 .93

Final model H,a 1104.86 168 .08 91 .93
H, Equality of factor variance/covariance 1244.08* 177 .08 .90 .92

Final model Hja 1112.19 172 .08 91 .93
H, Structural paths® 1135.37* 178 .08 91 .92

Final model H,a 1113.46 176 .08 91 .93
*p <.001
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which paths are significantly different from each other.
Beta coefficients were constrained to be invariant
across the two groups (residents and nonresidents

of GBR area), and then conclusions were drawn as

to whether or not the imposition of the constraint
significantly affected the model fit. Our findings
indicated that there was significant difference between
these two groups with regard to the beta coefficients
(Ay*=1135.37; Adf=178, RMSEA=.08, NNFI=.91,
CFI1=.92). Specifically, we observed that the path
from attitude to constraints was significantly stronger
(beta=-.21, p<.001) for nonresidents compared to
residents (beta= -.10, p<.001). Also, while residents’
constraints (beta= -.16, p<.001) had a negative impact
on their intention to adopt ERBs, the relationship was
not significant for nonresidents. Instead, nonresidents’
constraints had a negative impact on the actual
behavior.

5.0 DISCUSSION

These findings provide further insight into how
attitudinal variables contribute to the prediction of
environmentally responsible behavior. Based on
hypothesized model testing for the pooled sample,
the most important predictor of behavioral intention
and constraints on ERB was perceived behavioral
control. This information may be useful for GBR
managers who can emphasize to the public that
individual actions have a collective impact on the
Great Barrier Reef. In addition, efforts to promote
ERB can communicate the ease and accessibility
of pro-environmental behavior (e.g., the way to
reduce energy consumption or recycling), which
may enhance people’s confidence in their ability
to make a difference.

However, in general, two attitudinal variables (attitude
toward climate change and perceived behavioral
control) accounted for a relatively small amount of
variance in our model and the third TPB variable,
subjective norm, had no impact on behavioral intention
or constraints of ERB. We tentatively conclude that
attitudinal variables related to climate change are

not sufficient predictors of respondents’ intentions,
constraints, and actual performance of ERBs. Thus,

for future research, continued exploration of the
factors influencing people’s ERB will assist our
understanding of the drivers of action. For example,

it is still unclear how elements such as people’s
environmental worldviews, values, and their
attachments to natural landscapes influence the
relationships among the constructs tested in our model.

Finally, while our model may have general relevance
for the broader Australian population, our testing

did not explore variation among segments within the
population. Education programs aimed at increasing
the adoption of ERBs will need to be sensitive to the
preferences and tendencies of segments within the
population. Given that little is known about the nature
of this variation, the immediate priority for our future
research will be to refine our understanding beginning
with indicators of respondents’ attitudes toward and
attachments to natural landscapes.
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