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A survey based on the theory of planned behavior was administered to land-use decision makers
in south Florida to examine motivation to use scientific information about threatened and
endangered species for planning and regulation. Past behavior, attitude toward act, and social
norms predicted 42 percent of the variance in intention to seek information such as the Multi-
species Recovery Plan. Past behavior may be an important determinant for information-seeking
behavior, and social norms may be particularly relevant for decision makers. Perceived behav-
ior control may not be as relevant when past behavior levels are relatively low.
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Increasingly sophisticated technologiesallow for scientists to gather detailed
information about the world. The ultimate usefulness of this information for
society, however, may depend on whether it is considered by policy decision
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makers. For this study, seeking and using scientific information were exam-
ined in the context of environmental behavior. A central issue in environmen-
tal communication and education is the question of how to motivate individu-
als to engage in environmental behavior, or behavior that “preserves the
integrity and stability of the environment” (Hines, Hungerford, and Tomera
1986). The theory of planned behavior (TOPB) (Ajzen 1988, 1991; Ajzen
and Madden 1986) has been used to predict motivation to engage in environ-
mental behavior, and past research based on this theory has often focused on
motives of the general population. The cumulative effect of the general popu-
lation’s actions clearly has potential for tremendous environmental impact.
However, the purpose of this study was to examine a segment of the popula-
tion whose actions are likely to have a disproportionate effect: government
employees who make decisions about land use. It seems motives to engage in
environmental behavior, as defined by the TOPB, may differ qualitatively for
employees engaged in work-related behavior as compared to members of the
general population, who may primarily engage in environmental behavior in
the home, as private citizens.

Theoretical Framework

The TOPB is a social psychological theory that examines attitudinal vari-
ables, which have been identified as important to understanding environmen-
tal behavior (Bator and Cialdini 2000; Pooley and O’Connor 2000). This the-
ory may be useful in identifying reasons that decision makers seek (or do not
seek) scientific information. The TOPB was designed to predict motivation
to engage in a particular behavior (Ajzen 1988, 1991; Ajzen and Madden
1986) and models psychological processes that mediate the relationship
between attitudes and behavior. According to the theory, the proximal cause
of behavior is behavior intention, or one’s psychological propensity to
engage in the behavior. Behavior intention is a function of (1) attitude toward
personally engaging in the behavior (attitude toward act), (2) beliefs about
how significant other people would evaluate one’s engaging in the behavior
(social norms), and (3) perceptions of one’s ability to perform the behavior
(perceived behavioral control [PBC]).
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The initial version of this model, the theory of reasoned action, predicted
behavior intention based only on attitude toward the act and social norms
(Fishbein 1967; Fishbein and Ajzen 1975). The third factor, PBC, was added
to the model to better predict behaviors that people may be unable to perform,
even when they have a favorable attitude toward the behavior and believe oth-
ers view it favorably. In this situation, lack of control may prevent one from
carrying out the behavior. PBC can be divided into factors that are internal
and external to the individual. For example, lack of skills is an internal factor
that could limit one’s control, while lack of time and lack of resources are
external factors. In studying decision makers’use of scientific information, it
seems important to measure PBC as well as the original variables of the the-
ory of reasoned action.

The TOPB has been used to predict a number of environmental behaviors.
Household recycling has been examined in terms of intention to recycle
wastepaper (Cheung, Chan, and Wong 1999), newspapers (Boldero 1995),
and a variety of household materials, as well as intention to compost (Taylor
and Todd 1995). Harland, Staats, and Wilke (1999) studied five household
environmental behaviors, including using unbleached paper, reducing meat
consumption, using transportation other than a car, using energy-saving
lightbulbs, and turning off the faucet while brushing one’s teeth. Kaiser,
Wolfing, and Fuhrer (1999) focused on intention to limit one’s use of cars.
Other research has focused on water conservation and protection of water
resources (Trumbo and O’Keefe 2000). Water conservation has been studied
in terms of intention to use less water at home and install water-saving appli-
ances (Lam 1999), farmers’ intent to adopt water-saving technology (Lynne
et al. 1995), and rural landowners’ intent to participate in government pro-
grams to improve land that adjoins waterways (Corbett 2002).

As expected under the TOPB, research examining environmental behav-
ior has found a fairly consistent significant positive correlation between
behavior intention and attitude toward the act (Boldero 1995; Cheung, Chan,
and Wong 1999; Harland, Staats, and Wilke 1999; Lam 1999; Lynne et al.
1995; Taylor and Todd 1995) and behavior intention and PBC (Cheung,
Chan, and Wong 1999; Harland, Staats, and Wilke 1999; Lam 1999; Lynne
et al. 1995; Taylor and Todd 1995). The TOPB also predicts that social norms
will correlate positively with behavior intention, but research examining
environmental behavior has produced somewhat mixed results for this vari-
able. While some studies have found the significant positive correlation pre-
dicted by the TOPB (Cheung, Chan, and Wong 1999; Lynne et al. 1995),
other studies have reported no correlation (Boldero 1995) or even a signifi-
cant negative correlation (Taylor and Todd 1995). Some studies examining
intention for more than one type of environmental behavior have found a
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significant positive correlation for some behaviors and no correlation for oth-
ers (Corbett 2002; Harland, Staats, and Wilke 1999; Lam 1999). Only two of
the five studies reporting a significant positive correlation between social
norms and behavior intention sampled a U.S. population. The other three
studies were conducted in Hong Kong (Cheung, Chan, and Wong 1999), Tai-
wan (Lam 1999), and the Netherlands (Harland, Staats, and Wilke 1999). It is
possible social norms may have a stronger impact in these countries than in
the United States, where autonomy and independence have traditionally been
valued (Bellah et al. 1985; Spence 1985; Triandis et al. 1988). The two stud-
ies conducted in the United States that found a positive effect of social norms
(Corbett 2002; Lynne et al. 1995) both examined intentions of landowners to
participate in established government programs, which could be interpreted
as a somewhat public behavior occurring in a social context. In a social rather
than private context, it would be expected that social norms would have a
greater impact on behavior intention. It seems social norms may also be posi-
tively related to decision makers’ intentions to seek scientific information,
because this behavior is performed in the workplace as part of one’s job, a
scenario in which social norms could be expected to be particularly salient.

Scholars have demonstrated the utility of adding a number of additional
variables to the basic model of the TOPB, including self-efficacy (Corbett
2002; Taylor and Todd 1995), environmental attitudes (Corbett 2002; Kaiser,
Wolfing, and Fuhrer 1999), moral responsibility (Corbett 2002; Lam 1999),
knowledge (Cheung, Chan, and Wong 1999; Corbett 2002; Kaiser, Wolfing,
and Fuhrer 1999), information exposure (Corbett 2002; Trumbo and
O’Keefe 2000), and past behavior (Boldero 1995; Cheung, Chan, and Wong
1999; Corbett 2002). According to Ajzen (1991), it is appropriate to add vari-
ables to the TOPB if they explain a significant proportion of the variance in
behavior intention, and Armitage and Conner (1999) stated these additional
variables should be theoretically linked to the behavior in question. Most of
the variables added to the TOPB to predict environmental behavior have been
found to be significant in some situations but not in others, but when past
behavior has been measured, it has consistently had a significant positive cor-
relation with intention to perform environmental behavior (Boldero 1995;
Cheung, Chan, and Wong 1999; Corbett 2002). Researchers have argued that
past behavior correlates with behavior intention because when behavior
becomes habitual, people do not need to put a great deal of thought into their
actions; instead, they can operate using simplified decision rules. Referring
to scientific documents could become a simplified, almost habitual task if
someone had often referred to those documents in the past. A steep learning
curve could be expected when first locating documents and becoming
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familiar with their organizational structure to find desired information. Use
of such materials, however, would be expected to become easier with
experience.

Background

South Florida was selected as the location to examine motives of decision
makers to seek scientific information. The south Florida ecosystem has been
considerably damaged by development of natural lands in response to rapid
population growth (U.S. Army Corps of Engineers 1999), and the result has
been a growing number of animal and plant species listed as threatened or
endangered. The government has taken action to restore the Everglades and
the species that live in this ecosystem; in 1993, the federal government began
the South Florida Ecosystem Restoration Initiative, and in 1998 the U.S. Fish
and Wildlife Service completed the South Florida Multi-species Recovery
Plan (MSRP) to address the restoration initiative’s goals concerning
biodiversity and threatened and endangered species. The MSRP identifies
recovery and restoration needs of threatened and endangered species along
with their habitats in the south Florida ecosystem (U.S. Fish and Wildlife Ser-
vice 1998). Success of these efforts, however, may depend on land-use deci-
sions made at the local level and the motivation of local officials to consider
the impact of their decisions on threatened and endangered species.

In Florida, land-use decisions are accomplished at the regional level by
regional planning councils and at the local level by county and municipal
governments. These local and regional agencies make decisions such as
whether natural lands will be converted to agricultural use and whether agri-
cultural lands will, in turn, be developed for residential or commercial use.
Local planners and regulators may not be actively seeking scientific input
into their decision-making process (Ogden 1999), and they may not be aware
of documents such as the MSRP. Even if they are aware of these documents,
the scientific information may not be available in a readily accessible format.
The MSRP is more than two thousand pages, and local planners and regula-
tors often operate with limited time and resources (Mazzotti 1999). To gauge
awareness of the MSRP and gather information about obstacles faced in
accessing and using this information, some preliminary, informal research
was conducted at two conferences attended by land-use planners and regula-
tors. Feedback from the conferences indicated that while there was some
awareness of the MSRP, very few of the decision makers had ever referred to
the document themselves.
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Hypothesis:Attitude toward the behavior, social norms, PBC, and past behavior
will predict land-use decision makers’ intentions to seek information about
threatened and endangered species.

Attitude toward the behavior, social norms, and PBC are the basic vari-
ables of the TOPB, and previous research has found them to be predictive of
environmental behaviors. Social norms were expected to be predictive,
despite mixed results of past environmental research, because the behavior
examined is a workplace behavior, and therefore social norms were expected
to be particularly relevant. Finally, past behavior was expected to correlate
with intention to seek information about threatened and endangered species,
particularly because accessing this information would likely become much
easier with practice.

Method

A survey (N= 59) was administered to employees of the nineteen counties
of south Florida defined as the boundary of the MSRP.1 Specifically, partici-
pants were employed in offices relating to land-use planning or land-use reg-
ulation. The names and structure of these offices are not uniform throughout
the counties, so it was necessary to first identify relevant offices and then
obtain employee names and contact information. County Web sites were
used to identify relevant offices and personnel in these offices, and counties
without Web sites were contacted via telephone to identify the offices and
personnel. All employees of land-use planning and regulation offices were
included in the sample, including both senior-level personnel and staff mem-
bers. This search of the nineteen counties yielded a population of 207.
(Although the goal was to compile a complete list of employees, it is possible
that some counties did not list all employees or that some Web sites were not
completely up-to-date.) The first wave of data collection was conducted
through the mail. Surveys were sent to all employees (207), and 32 were
returned within six weeks (15.5 percent response rate). For the second wave
of data collection, the entire list of 207 employees was called, and the survey
was administered by telephone to those who had not responded previously.
According to Malhotra (2002), survey methods may be combined to
“enhance the quality of the data in a cost-effective manner” (p. 205). Past
studies of personnel in government (Church 2001; Morash and Robinson
2001) and private organizations (Kossek et al. 1998) have combined mail and
phone methods and reported minimal differences in results. Twenty-seven
surveys were completed by phone, and since 32 employees had already
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mailed in the survey, the response rate was 15.4 percent (27 of 175). Fourteen
respondents refused to answer the telephone survey; remaining calls were not
completed because the individual was out of the office, the call was to a dis-
connected number, or the individual did not feel qualified to answer the sur-
vey and referred the caller to another number. Overall response rate for the
survey was 28.5 percent.

The survey was designed to measure basic variables of the TOPB, includ-
ing behavior intention, attitude toward the act, social norms, and internal and
external PBC. In addition, the survey assessed past behavior, self-efficacy,
environmental attitudes, moral responsibility, knowledge of the MSRP,
knowledge of ecosystems, knowledge of threatened and endangered species,
information exposure, and demographic variables.

Measurement

All survey items were measured on five-point scales unless otherwise
indicated. Behavior intention was measured with three items. Two Likert-
type scale items were “I intend to seek out information about threatened and
endangered species in my region,” and “in the future, I will probably seek out
information about threatened and endangered species in my region.” The
third item, “thinking into the future, how likely is it that you might someday
seek out information about threatened and endangered species in your region
for planning purposes” (adapted from Corbett 2002), was measured with a
semantic differential scale ranging fromvery unlikelyto very likely.

Three items assessed attitude toward the act. Participants rated how useful/
useless and wise/foolish working to protect threatened and endangered spe-
cies would be in their professions (adapted from Ajzen 1988; Ajzen and
Madden 1986). The third item was a Likert-type scale: “I believe it is impor-
tant to protect threatened and endangered species” (adapted from Corbett
2002).

Social norms were measured with two Likert-type scale items. Partici-
pants indicated their agreement with the statements “people I know believe
that good stewardship of threatened and endangered species is very impor-
tant” (adapted from Ajzen 1988; Ajzen and Madden 1986), and “my col-
leagues believe that good stewardship of threatened and endangered species
is very important.” The second item was written for this study to apply specif-
ically to a workplace behavior.

Both internal and external PBCs were measured. Two items measured
internal PBC. For the first item, participants indicated whether obtaining
information about threatened and endangered species in their region would
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be easy/difficult (adapted from Ajzen 1988; Ajzen and Madden 1986). For
the second item, they expressed their agreement with the statement “I am able
to obtain the knowledge and resources I need to protect threatened and endan-
gered species in my region” (adapted from Corbett 2002). External PBC was
measured with two Likert-type scale items stating that either landowners or
attorneys representing landowners were “making it more difficult for me to
protect threatened and endangered species in my region” (reverse scored).
Landowners were selected as the focus of external PBC based on previous
research that has examined challenges planners and regulators have faced in
using data about ecosystems in land-use decisions. In some cases, landown-
ers and their attorneys have disputed the legitimacy of this information, and it
has eventually been discarded (Bennett 1999).

Past behavior was measured with a single item, “how much effort would
you say you’ve made in the last twelve months to look for information on
threatened or endangered species in your region,” which was also rated on a
scale fromabsolutely noneto a great deal. Similar questions have been used
in other contexts to assess information seeking (Corbett 2002). In this case,
however, seeking information is the actual behavior of interest.

Self-efficacy was measured with three items. These were “the work I do
doesn’t affect the overall quality of the environment” (adapted from Corbett
2002), “there is very little I can do to protect threatened and endangered spe-
cies in my region,” and “the work I do doesn’t make much difference to the
status of threatened and endangered species” (all items were reverse scored).

Environmental attitudes were measured with four items. Three items were
Likert-type scales. Two of these, “the balance between nature and man is del-
icate” and “economic growth should be given priority, even if the environ-
ment suffers to some extent” (reverse scored), have been used in previous
studies (Corbett 2002; Dunlap and Van Liere 1978; Scott and Willits 1994).
The third item, “ecosystems are delicate,” was written for this study to assess
attitudes toward ecosystems. The fourth item asked whether respondents
thought the amount of money we spend as a nation to protect the environment
is too little/too much (reverse scored) (Corbett 2002; Jones and Dunlap
1992).

Three Likert-type items tapped moral responsibility. These were “it is my
moral responsibility to protect the resources in my region for future genera-
tions,” “it is my moral responsibility to protect animal species in my region,”
and “it is my moral responsibility to protect plant species in my region”
(adapted from Corbett 2002).

Three types of knowledge were assessed: knowledge of the MSRP, knowl-
edge of ecosystems, and knowledge of threatened and endangered species.
Specific knowledge of the MSRP was measured to gauge basic awareness of
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the information contained in this document. Participants were asked if they
were aware the MSRP contains information about (1) ecological communi-
ties of south Florida, (2) threatened and endangered animal species in south
Florida, (3) threatened and endangered plant species in south Florida, (4)
habitat requirements of these species, and (5) restoration goals for these spe-
cies. The response scale for each of these questions ranged fromnot at all
awareto very much aware.

Environmental knowledge has often been assessed in terms of the aspect
of the environment under study. For this survey, general knowledge of eco-
systems was measured with five true/false items, all of which were true.
“Don’t know” was also included as a possible response. Two items were
adapted from Jacobson and Marynowski (1997): “my county is a resting
place for birds that migrate between North America and the tropics,” and
“forests along streams and rivers are necessary for traveling wildlife.” Three
additional items were written for this survey: “the health of my county’s eco-
system depends on free-flowing watersheds,” “an entire ecosystem must be
protected in order to protect a threatened or endangered species,” and “animal
and plant species require connected, or contiguous, habitat.” Finally, specific
knowledge of threatened and endangered species was assessed with a format
used by Jacobson and Marynowski. Threatened and endangered mammals
(two), birds (eight), reptiles (seven), and plants (two) were listed, and respon-
dents were asked whether or not the species was threatened or endangered.
“Don’t know” was also included as a possible response.

Information exposure was measured by asking participants how much
information about threatened and endangered species they had seen or heard
lately from the media, the federal government, state government, nonprofit
organizations, and the U.S. Fish and Wildlife Service. The semantic differen-
tial for each potential source of information ranged fromabsolutely nonetoa
great deal(Corbett 2002). Items dealing with federal versus state govern-
ment, nonprofits, and the U. S. Fish and Wildlife Service were included to
address relevant sources of information for land-use planners and decision
makers.

Findings

Sixty percent of the survey respondents were male, and 40 percent were
female. Their ages ranged from twenty-six to sixty with a mean age of forty-
five. The respondents represented fourteen of the nineteen south Florida
counties.2 Almost half of the respondents (47 percent) reported that they
worked in a department devoted to planning, such as planning and
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environmental resources, planning and environmental protection, planning
and environmental services, natural resource planning, and planning and
zoning. Others worked in departments devoted to development, such as com-
mercial development, economic development, community development, and
development services (14 percent). Additional departments included growth
management, environmental resource management, and biological resources
division as well as solid waste departments. Nearly half (46 percent) of
respondents identified their position as “planner,” with varying levels of
seniority, including planning technician, assistant planner, associate planner,
senior planner, and chief planner. Other positions listed were environmental
specialist or manager, natural resource specialist, community development
specialist, environmental license organizer, and code enforcement officer.
The remaining respondents identified themselves as either administrators or
support staff. The mean number of years respondents had been employed at
their current position was 6.3, with a range from 1 to 23 years.

For all variables except general ecosystem knowledge and knowledge of
threatened and endangered species, items measuring each variable were
averaged to form an index. For these two knowledge variables, the index was
the sum of the number of correct answers. See Table 1 for descriptive statis-
tics. Generally, the variable means were fairly high. Attitude toward the act,
environmental attitudes, and moral responsibility were especially favorable.
Several means, however, did fall below the scale midpoint, including external
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TABLE 1
Descriptive Statistics

Variable M SD Alpha

Behavioral intent 3.88 1.01 .80
Attitude toward the act 4.35 0.72 .73
Social norms 3.86 0.86 .72
Internal perceived behavioral control 3.27 0.84 .65
External perceived behavioral control 2.49 1.16 .85
Past behavior 2.69 1.30 Single item
Self-efficacy 3.88 0.91 .75
Environmental attitudes 4.31 0.67 .65
Moral responsibility 4.40 0.82 .96
Knowledge of MSRP 2.29 1.66 .99
Knowledge of ecosystems 4.02 1.25 .63
Knowledge of threatened and endangered species 10.10 5.01 .68
Information exposure 2.56 0.87 .83

NOTE: MSRP = Multi-species Recovery Plan.



PBC, knowledge of the MSRP, knowledge of threatened and endangered spe-
cies (10.10/19), information exposure, and past behavior.

Correlations among the variables are presented in Table 2. All of the vari-
ables except for three had a significant positive correlation with behavior
intent. Social norms, internal PBC, and external PBC did not correlate signif-
icantly with intent at alpha of .05. Many of the variables were intercorrelated;
however, only five correlations were greater than .50. The only significant
negative correlations involved external PBC. External PBC correlated nega-
tively with attitude toward the act, environmental attitudes, knowledge of
ecosystems, and knowledge of threatened and endangered species. These
negative correlations were the only significant relationships between exter-
nal PBC and the other variables. Perceptions that landowners and their attor-
neys were making it difficult to protect threatened and endangered species
decreased when respondents had greater knowledge, more positive environ-
mental attitudes, and more favorable attitudes toward seeking information
about threatened and endangered species.

Regression analysis was conducted to examine the impact of the variables
on behavior intention. For the first regression, independent variables were the
original variables of the theory of reasoned action: attitude toward the act and
social norms. This model was significant (R2 = .12,p < .01), although only
attitude toward the act had a significant impact on behavior (standardized
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TABLE 2
Pearson Correlation Coefficients for the TOPB Variables

Variable 2 3 4 5 6 7 8 9 10 11 12 13

1. Intent .35 .25 .21 –.18 .38 .35 .38 .42 .29 .38 .27 .46
2. Aact .47 .10 –.31 .36 .52 .52 .02 .16 .01 –.05 –.03
3. Social norms .11 –.04 .17 .35 .31 –.10 –.01 –.11 –.09 –.24
4. Internal PBC –.19 .44 –.09 .03 .25 .01 .09 .44 .13
5. External PBC –.22 –.47 –.24 .02 –.37 –.40 –.07 –.08
6. Self-efficacy .24 .49 .22 .11 .07 .19 .16
7. Environmental attitudes .60 .17 .45 .28 –.08 .28
8. Moral responsibility .11 .37 .16 –.13 .17
9. Knowledge of MSRP .25 .43 .36 .59

10. Knowledge of ecosystem .48 .06 .29
11. Knowledge of threatened

and endangered species .35 .49
12. Information exposure .51
13. Past behavior

NOTE: TOPB = theory of planned behavior; PBC = perceived behavioral control; MSRP =
Multi-species Recovery Plan. Correlations greater than .26 are significant atp < .05. Correla-
tions greater than .34 are significant atp < .01.



beta = .34,p < .02). Next, all variables of the TOPB were included in the
regression analysis. This model explained 36 percent of the variance,
although only three variables, attitude toward the act, social norms, and past
behavior, had a significant effect on behavior intention (see Table 3).

Finally, a stepwise regression was run to identify the model with maxi-
mum predictive power (see Table 4). This model explained 42 percent of the
variance in behavior intention with the three variables of past behavior, atti-
tude toward the act, and social norms. These three variables explained a sig-
nificant proportion of the variance in behavior intent both when the survey
was administered by mail (R2 = .28,p < .007) or telephone (R2 = .51,p <
.0001) and when respondents identified their position as planner (R2 = .31,p<
.01) or some other title (R2 = .48,p < .0001).
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TABLE 3
Regression Model for Prediction of Behavior Intention
with the Variables of the Theory of Planned Behavior

Variable (R2 = .36, p < .002) B SE B β

Attitude toward act .43 .20 .31*
Social norms .35 .16 .32*
Internal PBC –.04 .18 –.03
External PBC –.12 .13 –.14
Self-efficacy .16 .16 .15
Environmental attitudes –.11 .27 –.06
Moral responsibility –.13 .20 –.10
MSRP knowledge .12 .09 .20
Ecosystem knowledge –.004 .12 .005
Threatened and endangered species knowledge .008 .03 .04
Information exposure –.17 .21 –.15
Past behavior .38 .14 .51**

NOTE: PBC = perceived behavioral control; MSRP = Multi-species Recovery Plan.
*p < .05. **p < .01.

TABLE 4
Maximum Predictive Stepwise Regression Model

of Variables Predicting Behavioral Intention

Partial

Model and Variable R2 β Correlation

Past behavior .17 .53 .56
1 + attitude toward act .38 .34 .38
2 + social norms .42 .26 .29



Discussion

It was hypothesized attitude toward behavior, social norms, PBC, and past
behavior would predict land-use decision makers’intentions to seek informa-
tion about threatened and endangered species. Past research using the TOPB
framework has found attitude toward behavior, social norms, and PBC to be
predictive of intention to perform a variety of behaviors, including environ-
mental behavior. Although social norms have not consistently predicted
intention to perform environmental behaviors, this factor was expected to
affect decision makers’ intentions to seek information because this behavior
occurs in the workplace, where social norms may be particularly relevant.
Past behavior was added to the TOPB framework because it was expected
intention to seek information would increase with greater experience in
locating the relevant documents and using them to find desired information.

Survey results supported the hypothesis in part; the original theory of rea-
soned action (attitude toward the behavior and social norms) and past behav-
ior predicted 42 percent of the variance in behavior intention. Neither internal
nor external PBC, however, had a significant effect; neither variable made a
significant contribution to the regression model or correlated significantly
with behavior intention in the analysis of bivariate correlations.

While most research has found PBC improves predictive power, some
studies have also found that these variables were not predictive of environ-
mental behavior (Boldero 1995; Corbett 2002). In this study, internal PBC
was measured in terms of the difficulty respondents felt they would face in
obtaining information about threatened and endangered species in their
region. External PBC was assessed as perceptions that landowners and their
attorneys would make it difficult to protect these species. Perhaps different
measures of PBC would have yielded significant results. The internal mea-
sure was based on the traditional format used in TOPB research (Ajzen 1988;
Ajzen and Madden 1986). Measurement of external PBC, however, depends
on identification of factors that are potential obstacles to perceptions of con-
trol. There may be other factors not examined in this survey that are perceived
as greater obstacles. Another possible reason that PBC did not predict atti-
tudes is that respondents may not have had enough familiarity with the
behavior in question to formulate clearly defined perceptions of control. Both
awareness of the MSRP and past behavior were relatively low. Once land-use
decision makers are better informed about the MSRP and have gained experi-
ence in using it, then issues of PBC may gain greater relevance.

Attitude toward the act and social norms were found to predict behavior
intention, which is consistent with the TOPB as well as the original theory of
reasoned action. Interestingly, some studies have found social norms were
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not predictive of environmental behaviors (Boldero 1995; Corbett 2002; Lam
1999) or even negatively related (Taylor and Todd 1995). Social norms
regarding environmental behavior may be particularly relevant when study-
ing the behavior intention of decision makers. Behavior such as seeking
information for land-use decisions is a workplace behavior and naturally has
a social component, as colleagues, supervisors, and even members of the
public provide feedback on job performance.

Consistent with previous TOPB studies on environmental behavior, past
behavior was found to have a significant positive relationship with behavior
intention (Boldero 1995; Cheung, Chan, and Wong 1999; Corbett 2002). Past
behavior may be an important determinant of intention to perform environ-
mental behavior for both low-involvement behaviors such as recycling and
information-seeking behaviors. In studies examining household recycling
behavior (Boldero 1995; Cheung, Chan, and Wong 1999), researchers have
logically argued that this is a realm of behavior that does not normally involve
a great deal of thought. Once a pattern of behavior is established, it becomes
fairly automatic. It seems seeking information about threatened and endan-
gered species would generally be a more intellectually involving activity than
disposing of garbage. The role of past behavior, however, still seems clear.
Past behavior may not make the information search automatic, but past expe-
rience would be expected to make a future search easier, and land-use plan-
ners and regulators who regularly refer to scientific information may turn to it
in a rather automatic manner.

A potential limitation of this study was that only fourteen of the nineteen
counties in the study area of south Florida were represented. No surveys were
sent to one small county that did not have a land-use planning or regulation
office and instead contracted for these tasks. Only a small number of surveys
were sent to the remaining counties. In each nonrepresented county, four or
fewer employees were identified as working in land-use planning or regula-
tion. In all likelihood, these counties have dedicated relatively little support
to the task of land use, and inclusion of these participants in the survey might
have resulted in lower means for knowledge of the MSRP, intention to seek
threatened and endangered species information, and past information-seeking
behavior. Overworked employees would be less likely to have the time to
consider the potential impact of decisions on threatened and endangered spe-
cies. Although means for these factors might vary, it seems the relationship
between the variables would be expected to remain the same.

This study examined motives of policy makers to seek and use relevant
scientific data. As technology continues to advance, increasingly sophisti-
cated information may be gathered. However, the benefit for society may
depend on decision makers’motivation to access and consider thisinformation.
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Results of this study provide insight for developing effective communica-
tions strategy and tactics. Communications designed to increase land-use
decision makers’ use of scientific information about threatened and endan-
gered species should provide an opportunity to examine and use scientific
documents. Past behavior was a significant predictor of intentions to seek
information about threatened and endangered species in the future. Interac-
tive communications such as Web sites, direct mail pieces that include digital
copies of the relevant documents, or face-to-face workshops would provide
decision makers with the opportunity to actually access the scientific infor-
mation. This initial use could establish a precedent for future information
seeking. Messages should also address the ecological impact of protecting
(or failing to protect) threatened and endangered species. Respondents in this
study reported favorable attitudes toward the behavior and positive social
norms; however, communications could be designed to reinforce these atti-
tudes. While social norms are difficult to change, communications might
address this factor by targeting an entire office. Workshops that involve the
whole office or materials such as posters or brochures that can be displayed in
an office could be tactics that help build social norms.

Notes

1. These are Broward, Charlotte, Collier, DeSoto, Glades, Hardee, Hendry, Highlands, In-
dian River, Lee, Martin, Miami-Dade, Monroe, Okeechobee, Osceola, Palm Beach, Polk,
Sarasota, and St. Lucie.

2. Okeechobee, Glades, Hardee, Polk, and Sarasota Counties were not represented. No sur-
veys were sent to Okeechobee, a small county in which no offices relating to land-use planning
or regulation were identified (these tasks are contracted out). Glades and Hardee have the small-
est populations among the south Florida counties (one survey was sent to Glades and four to
Hardee). Although Polk and Sarasota are relatively large counties, only two and three employ-
ees, respectively, were identified as working in land-use planning and regulation.

References

Ajzen, I. 1988.Attitudes, personality, and behavior. Chicago: Dorsey.
———. 1991. The theory of planned behavior.Organizational Behavior and Human Decision

Processes50:179-211.
Ajzen, I., and T. J. Madden. 1986. Prediction of goal-directed behavior: Attitudes, intentions,

and perceived behavioral control.Journal of Experimental Social Psychology22:453-74.
Armitage, C. J., and M. Conner. 1999. Distinguishing perceptions of control from self-efficacy:

Predicting consumption of a low-fat diet using the theory of planned behavior.Journal of
Applied Social Psychology29:72-90.

Sinclair et al. / LAND-USE DECISIONS 53



Bator, R. J., and R. B. Cialdini. 2000. The application of persuasion theory to the development of
effective proenvironmental public service announcements.Journal of Social Issues56:527-
41.

Bellah, R. N., R. Madsen, W. M. Sullivan, A. Swidler, and S. Tipton. 1985.Habits of the heart:
Individualism and commitment in American life. New York: Harper and Row.

Bennett, K. J. 1999. The efficacy of using statewide GIS data to make regional natural resource
planning decisions. Master’s thesis, University of Florida, Gainesville.

Boldero, J. 1995. The prediction of household recycling of newspapers: The role of attitudes,
intentions, and situational factors.Journal of Applied Social Psychology25:440-62.

Cheung, S. F., D. K.-S. Chan, and Z. S.-Y. Wong. 1999. Reexamining the theory of planned
behavior in understanding wastepaper recycling.Environment and Behavior31:587-612.

Church, A. J. 2001. Is there a method to our madness? The impact of data collection methodol-
ogy on organizational survey results.Personnel Psychology54:937-69.

Corbett, J. B. 2002. Motivations to participate in riparian improvement programs: Applying the
theory of planned behavior.Science Communication23:243-63.

Dunlap, R. E., and K. D. Van Liere. 1978. The “new environmental paradigm.”Journal of Envi-
ronmental Education9:10-19.

Fishbein, M. 1967. Attitude and the prediction of behavior. InReadings in attitude theory and
measurement, edited by M. Fishbein, 477-92. New York: John Wiley.

Fishbein, M., and I. Ajzen. 1975.Belief, attitude, intention, and behavior: An introduction to
theory and research. Reading, MA: Addison-Wesley.

Harland, P., H. Staats, and H. A. M. Wilke. 1999. Explaining pro-environmental intention and
behavior by personal norms and the theory of planned behavior.Journal of Applied Social
Psychology29:2505-28.

Hines, J. M., H. R. Hungerford, and A. N. Tomera. 1986. Analysis and synthesis of research on
responsible environmental behavior: A meta-analysis.Journal of Environmental Education
18:1-8.

Jacobson, S. K., and S. B. Marynowski. 1997. Public attitudes and knowledge about ecosystem
management on Department of Defense land in Florida.Conservation Biology11:770-81.

Jones, R. E., and R. E. Dunlap. 1992. The social bases of environmental concern: Have they
changed over time?Rural Sociology57:28-47.

Kaiser, F. G., S. Wolfing, and U. Fuhrer. 1999. Environmental attitude and ecological behavior.
Journal of Environmental Psychology19:1-19.

Kossek, E. E., K. Roberts, S. Fisher, and B. Demarr. 1998. Career self-management: A quasi-
experimental assessment of the effects of a training intervention.Personnel Psychology
51:935-62.

Lam, S. P. 1999. Predicting intentions to conserve water from the theory of planned behavior,
perceived moral obligation, and perceived water right.Journal of Applied Social Psychology
29:581-98.

Lynne, G. D., C. F. Casey, A. Hodges, and M. Rahmani. 1995. Conservation technology adop-
tion decisions and the theory of planned behavior.Journal of Economic Psychology16:581-
98.

Malhotra, N. K. 2002.Basic marketing research. Upper Saddle River, NJ: Prentice Hall.
Mazzotti, F. J. 1999. Everglades–south Florida assessments: Science review. InBioregional

assessments: Science at the crossroads of management and policy, edited by K. N. Johnson,
F. Swanson, M. Herring, and S. Greene. Washington, DC: Island Press.

Morash, M., and A. L. Robinson. 2001. Correctional administrators’ perspectives on gender
arrangements and family-related programming for women offenders.Marriage and Family
Review32:83-109.

54 SCIENCE COMMUNICATION



Ogden, J. C. 1999. Everglades–south Florida assessments: Case study. InBioregional assess-
ments: Science at the crossroads of management and policy, edited by K. N. Johnson, F.
Swanson, M. Herring, and S. Greene. Washington, DC: Island Press.

Pooley, J. A., and M. O’Connor. 2000. Environmental education and attitudes: Emotions and
beliefs are what is needed.Environment and Behavior32:711-23.

Scott, D., and F. K. Willits. 1994. Environmental attitudes and behaviors: A Pennsylvania sur-
vey.Environment and Behavior26:239-60.

Spence, J. T. 1985. Achievement American style: The rewards and costs of individualism.Amer-
ican Psychologist40:1285-95.

Taylor, S., and P. Todd. 1995. An integrated model of waste management recycling and compost-
ing intentions.Environment and Behavior27:603-30.

Triandis, H. C., R. Bontempo, M. J. Villareal, M. Asia, and N. Lucca. 1988. Individualism and
collectivism: Cross-cultural perspectives on self-ingroup relationships.Journal of Personal-
ity and Social Psychology54:323-38.

Trumbo, C., and G. O’Keefe. 2000. Understanding environmentalism and information effects in
conservation behavior: A comparison of three communities sharing a watershed. Paper pre-
sented at the annual meeting of the Association for Education in Journalism and Mass Com-
munication, August, Phoenix, Arizona.

U.S. Army Corps of Engineers. 1999.Central and southern Florida project comprehensive
review study final integrated feasibility report and programmatic impact statement. Jackson-
ville, FL: Jacksonville District.

U.S. Fish and Wildlife Service. 1998.Multi-species recovery plan for the threatened and endan-
gered species of south Florida. Vols. 1-2: Technical/agency draft. Vero Beach, FL: U.S. Fish
and Wildlife Service.

JANAS SINCLAIR is an assistant professor in the Department of Advertising and Public
Relations at Florida International University. Her research focuses on developing strat-
egies for effective communications concerning the environment and new technologies.

FRANK MAZZOTTI is an associate professor of wildlife ecology and conservation at the
University of Florida. His current research focuses on providing science support for res-
toration of Greater Everglades ecosystems.

JOCIE GRAHAM is a biological scientist at the University of Florida. Her current re-
search involves endangered species education.

Sinclair et al. / LAND-USE DECISIONS 55


