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Abstract
Outreach programs are interventions that have the potential to influence the
unique context of human–wildlife conflict as well as the political, economic,
and social systems within which human–wildlife conflict occurs. However,
evaluation of these programs is limited. The purpose of this research was to
determine a human–wildlife conflict outreach intervention’s effect on environmentally responsible behavior using the case of human–black bear conflict in New York, The New York NeighBEARhood Watch Program, and the
Elaboration Likelihood Model. We found no short-term evidence of environmentally responsible behavior change after the program was implemented. We
discuss inhibitors of desired program impact and the utility of our evaluation
framework to measure program effect. Given the staying power of outreach interventions and their unknown effects on mitigating human–wildlife conflict,
it is imperative that evaluation of programs be a required part of their implementation. Results presented herein can advance discussion about the role of
outreach interventions by highlighting assumptions, realistic expectations, and
outcome measures.

Introduction
A solid base of knowledge exists about wildlife attitudes
(Decker et al. 2001), best practices for environmental education and communication (Jacobson 1999; Gardner &
Stern 2002), and program evaluation techniques (Leach
et al. 2002). Even with the large body of empirical literature on how to effect attitude–behavior change, such
as Ajzen’s (1985) Theory of Planned Behavior, evaluations linking theory and practice are limited. Evaluating outreach interventions (for example, education
and communication-based actions taken to foster conservation) is important for rating them relative to other
approaches (Zint et al. 2002). Confounding the lack of
evaluation is that when outreach does occur, existing
measures of effect may not be wholly appropriate for
wildlife conservation or may use inconsistent methods;
the usefulness of such information is limited. Ferraro &
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Pattanayak (2006:482) summarized the current state of
affairs in wildlife conservation program evaluation when
they asked: “Does the intervention work better than no
intervention at all?”
This question is relevant to human–wildlife conflict. It
is undisputed that human–wildlife conflict poses conservation challenges; it can threaten populations of species
and people that interact with them (Gore et al. 2005;
Johnson et al. 2006; Parker & Osborn 2006). As human and wildlife populations increasingly overlap, so too
can risks to and from wildlife (Berchielli et al. 2003).
There is a pressing need to minimize human–wildlife conflict. Many stakeholders rely on outreach interventions
to prevent or reduce human–wildlife conflict (Schusler
& Siemer 2004). Interventions can be appealing because
they are not constrained by culture or ecosystem; they
transcend the context of human–wildlife conflict, as well
as the political, economic, and social systems within
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which human–wildlife conflict occurs. The lack of rigorous evaluation about these programs’ efficacy however,
is problematic for achieving conservation goals.
Our research evaluates a wildlife-related outreach
intervention to determine the degree to which it
may improve environmentally responsible behavior (see
Disinger 1983) and reduce conflict. We set the following objectives for this research focusing on the case of
human–black bear (Ursus americanus) conflict in Southeastern New York, USA: (1) evaluate the efficacy of an
outreach intervention program to promote environmentally responsible behavior; and (2) identify factors potentially contributing to or inhibiting desired outcomes.

Conceptual background
Existing measures that evaluate conservation programs
narrowly focus on variables that can predict environmentally responsible behavior such as knowledge (that is,
understanding), attitudes (that is, position), motivation
(that is, reason for acting), and experience (that is, background) (Hungerford & Volk 1990; Kleiman et al. 2000;
Zint et al. 2002). Our literature review failed to uncover
evaluation studies in the wildlife conservation arena offering direct measures of effect (that is, attitude or behavior change) from an outreach intervention. We used the
Elaboration Likelihood Model (Petty & Cacioppo 1981)
for our research because it measures predictors of environmentally responsible attitude, behavior, and direct effects of outreach interventions (Webb & Sheeran 2006).
We briefly describe the psychology-based model below
and direct the interested conservationist to Manfredo
(1992) for more information about this framework in a
natural resource context.
Elaboration refers to an individual’s reflection process regarding a risk such as human–wildlife conflict.
Elaboration likelihood, the extent to which an individual thinks about arguments within a message about
the risk, is a continuum that can be summarized by
two main paths (Igartua et al. 2003). Elaboration likelihood is influenced in large part by knowledge, motivation, and experience. At the low end of the continuum, peripheral processes guide information processing;
central processes dominate the high end of the continuum (Larson 2001). In low-elaboration likelihood situations, little deliberative thought regarding a risk message
occurs; rather, the characteristics of the argument (for
example, packaging, layout) promote information processing. In high-elaboration likelihood scenarios, critical
deliberation about arguments in a message occurs; the details, content, and logic of the message foster information
processing. Both central and peripheral processing may

occur; however, the predominant route reveals the consequence (for example, attitude and behavior change).
The Elaboration Likelihood Model helps us understand
“how” and “why” people may be persuaded to take more
environmentally responsible behavior to reduce human–
wildlife conflict.
Given the risks associated with human–wildlife conflict, outreach interventions can focus risk messages on
assessed and perceived risks from conflict. Risk perception is an intuitive judgment made by a citizen as opposed to a technical assessment made by an expert (Slovic
1987). Risk perception is salient to human–wildlife conflict (Gore et al. 2006b) and may influence support for
wildlife management, behavior toward wildlife, and receptivity to wildlife messages (Knuth et al. 1992). Increased risk perception has been linked to increased
risk-reducing behavior (Cho 2003). Factors influencing
wildlife-related risk perception (see Gore et al. 2007) can
be used to inform the messages used in an outreach intervention, and risk perception can serve as the attitude
of interest for the Elaboration Likelihood Model. We integrated these frameworks to achieve research objectives
and interpret results.

Methods and analysis
Study design
We adapted a quasi-experimental nonequivalent control group design with pre- and postprogram samples
(Campbell & Stanley 1968; Zint et al. 2002) to identify
the extent to which a program generated intended outcomes. This study design is applicable when a researcher
believes pretest measurements could affect posttest responses, and is strong at reducing threats to causality
(Cook and Campbell 1979). Four towns in Southeastern New York were purposefully selected for this research
to serve as nonequivalent groups: Warwick, Woodstock,
Deerpark, and Saugerties. Woodstock and Warwick were
selected as treatment towns to provide data on effect.
Saugerties and Deerpark were selected as reference towns
to provide counterfactual evidence. Each town had similar frequencies and types of human–wildlife conflict (for
example, human–black bear conflict) yet varied in demographics (Table 1). The methods for this research were
approved for the duration of the project by the Cornell
University Committee on Human Subjects, protocol ID #
04-06-008.

Outreach intervention
The New York NeighBEARhood Watch Program
(NYNWP) was implemented in treatment towns
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Table 1 Key characteristics of nonequivalent Southeastern New York treatment (Woodstock and Warwick) and reference (Saugerties and Deerpark)
towns

Town

Human
population (2000)

Population density
(people/km2 )

6,241
30,764
7,858
19,868

241
264
306
798

Woodstock
Warwick
Deerpark
Saugerties
a

Area (km2)

Black bears
harvested in 2003

Percent respondents
reporting bear
damage in 2004a

Percent respondents
reporting bear
damage in 2005a

174
785
171
168

10
21
15
9

38 (n = 104)
18 (n = 45)
18 (n = 42)
17 (n = 59)

27 (n = 65)
13 (n = 28)
14 (n = 33)
15 (n = 36)

Respondents self-reported property damage (for example, birdfeeder, garbage can); reports may or may not have been veriﬁed by state wildlife biologists.

May–October 2005 in Southeastern New York. Similar
to other human–wildlife conflict outreach interventions
(Gore et al. 2006a), the NYNWP was designed to promote
environmentally responsible behavior and result in: (1)
reduced number of complaints filed to authorities; (2)
reduced magnitude and frequency of negative human–
black bear interactions; and (3) helping communities
cope with living with black bears. The genesis for the
program arose in large part from: (1) increasing complaints to biologists; (2) increasing human and bear
population density and overlap; (3) stakeholder input
group requests; and (4) New York’s first bear-related
human fatality in August 2002. The program involved a
set of 8 materials whose content focused on residential
behaviors that could be changed to reduce the risks of
human–black bear conflict; materials were categorized
by the authors as being either central or peripheral based
on the Elaboration Likelihood Model (Appendix 1).
Additional details about program materials, distribution
protocol, and recommendations for future materials and
interventions can be found in Gore and Knuth (2006).
Six risk-reducing environmentally responsible behaviors
were emphasized in the NYNWP: (1) refraining from
hanging birdfeeders during warm-weather months; (2)
feeding pets indoors; (3) storing BBQ grills indoors when
not in use; (4) putting out garbage the morning of
pick-up; (5) not keeping a compost pile; and (6) picking
up fruit dropped from fruit trees and harvesting fruit from
trees when ripe. Beyond simply providing information,
NYNWP materials aimed to promote behavior change by
targeting perceptions of risk, previously quantified with
exploratory research (for example, Gore et al. 2006b).

in Southeastern New York (for example, Siemer and
Decker 2003) suggested a low (< 60%) response rate for
the mail survey; we anticipated a 40% response rate in
each community and increased our sample size to ensure adequate statistical power, established using an online sample size calculator. We pooled respondents from
both treatment and reference communities into a single treatment and reference group to further increase
statistical power and chose not to weight variables because it would have artificially decreased the importance
of a particular subgroup of respondents that responded
at a higher rate (Babbie 2004). Demographic questions
queried age, gender, years living in county of residence,
and highest completed level of education. Questionnaire
items focused on pre- and postprogram risk perceptions
and bear-related environmentally responsible behaviors.
We queried three antecedents to bear-related risk perception: cognitive knowledge about black bears; willingness to change behavior; and experience with residential
human–black bear conflict. We posed a minimum of 3
5-point Likert-type survey questions for each antecedent,
determined Chronbach’s α (Hair et al. 1998) to test internal reliability (that is, measure consistency in coding),
and summed responses to create an index. Because our
model included direct measures of effect, we also created indexes for risk perception and behavior change. Respondents were categorized as being central or peripheral processors, based on methods detailed in Gore and
Knuth (2006). Chi-square tests were used to determine
goodness-of-fit and a general linear model multivariate
procedure produced an analysis of variance used to determine effect.

Mail survey

Results

We implemented similar preprogram (2004) (N = 2,800)
and postprogram (2005) (N = 2,800) questionnaires using Salant and Dillman’s (1994) standard 4-wave survey protocol. Previous survey work about black bears

The total preprogram survey response rate was 46.6%
(n = 1,211) (Woodstock = 61.5%, Warwick = 41.7%,
Saugerties = 53.6%, Deerpark = 42.3%); the total postprogram survey response rate was 41.1% (n = 950)
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Table 2 Demographic characteristics of pre- (2004) (N = 1,211) and post- (2005) (N = 950) program survey respondents in Southeastern New York
treatment (Warwick and Woodstock) and reference (Saugerties and Deerpark) towns

Variable
Age (years)
Gender (female)
Time living in County (years)

a

Town

Preprogram
(2004) respondents

Postprogram
(2005) respondents

58 (SD = 13.3)
56 (SD = 14.0)
48 %
37%
28 (SD = 19.2)
23 (SD = 17.0)

58 (SD = 12.8)
56 (SD = 13.2)
55%
41%
29 (SD = 18.8)
22 (SD = 17.1)

Treatment
Reference
Treatment
Reference
Treatment
Reference

χ2
74.391a
5.037b
8.356c

P = 0.250; b P = 0.025; c P = 0.039.

(Woodstock = 50.5%, Warwick = 39.1%, Saugerties =
37.7%, Deerpark = 39.3%). The average age of treatment
respondents (x = 58 years) and reference respondents
(x = 56 years) did not differ between study years, or significantly between groups. Although females comprised
larger percentages of respondents than males in treatment towns during both years, the proportion of female
respondents from treatment towns increased from 2004
to 2005. On average, treatment respondents had resided
in their county for a longer period of time (x = 29 years)
than did reference respondents (x = 22 years) (Table 2).
All survey respondents were slightly older than and more
educated than the general population (www.census.gov
accessed August 2006). The majority (57%) of all postprogram respondents recalled ≤ 1 NYNWP material (μ =
1.61, SD = 1.77); 74% recalled ≤ 2 materials, and 85%
recalled ≤ 3 materials.
In 2004, reference and treatment respondents did not
differ in their knowledge of how to keep black bears away
from their home (4.2% change, χ 2 = 11.302, P = 0.256);
1 year later, neither group demonstrated a change in this
knowledge (6.0% change, χ 2 = 12.955, P = 0.165). Neither treatment (4.2% change, χ 2 = 2.668, P = 0.263)
nor reference (2.3% change, χ 2 = 1.216, P = 0.544)
respondents indicated a change in their willingness to
adopt environmentally responsible behaviors after the
NYNWP. The proportion of respondents reporting experiences with black bears at or near homes or property (for example, birdfeeder damage) decreased for both
treatment (41.2% change, χ 2 = 43.434, P < 0.01) and
reference (44.2% change, χ 2 = 10.285, P = 0.036) respondents in 2005; there was no difference in experience between groups (4.0% change, χ 2 = 6.437, P =
0.169).
Risk perception increased after the NYNWP. Respondents in both groups were less likely to strongly agree
that the risks associated with black bears were acceptably low after the NYNWP; the increase in risk percep-

tion was greater among treatment respondents than reference respondents (Table 3). A variety of bear-related
experiences were influential on risk perception (Table 4).
Of the six bear-related environmentally responsible behaviors targeted by the NYNWP, only composting decreased between years (χ 2 = 86.613, P < 0.01); however, the percent change was greater among reference
respondents (5.3%) than treatment respondents (0.8%).
Some individuals did change behavior. Overall, the mostto-least adopted environmentally responsible behaviors
were a decrease in composting, storing BBQ grills indoors
when not in use, hanging birdfeeders only during coldweather months, securely storing garbage and keeping it
indoors, harvesting ripe fruit from trees, and not feeding pets outdoors (Table 5). Among the respondents who
identified changing their bear-related behavior in 2005,
the most commonly reported reason all respondents gave
for changing five of the six behaviors was problems experienced with bears. Only 3% of all respondents who
reported changing their garbage-storage behavior stated
they did so due to the outreach intervention (Table 6).
Residential (vs. agricultural) complaints filed to the state
wildlife agency decreased in 2005 from 2004; however,
both years were below the 10-year average of complaints
for the region (M. Merchant, New York State Department of Environmental Conservation, personal communication, 2004). Years lived (F = 5.744, P = 0.017, partial
eta-squared = 0.017) in the county of residence positively
influenced treatment respondents’ environmentally responsible behavior change.

Discussion
We found no short-term evidence of environmentally
responsible behavior change after the NYNWP was implemented; however, we successfully applied an evaluation framework that examined direct program effects. To

c
Conservation Letters 1 (2008) 136–145 Copyright and Photocopying: 2008
Wiley Periodicals, Inc.

139

Evaluating conservation investment

M. L. Gore et al.

Table 3 Southeastern New York treatment (Warwick and Woodstock) and reference town (Saugerties and Deerpark) respondents’ changes in risk
perception associated with human–black bear conﬂict

Question
The risk I will experience
property damage
from a black bear
is acceptably low.

The risk I will have
pets/livestock
threatened by a Black
bear is acceptably low.

The risk I or a family
member will be
threatened by a Black
bear is acceptably low.

a–f

Town

Year

T

2004
2005
Change
2004
2005
Change
2004
2005
Change
2004
2005
Change
2004
2005
Change
2004
2005
Change

R

T

R

T

R

% SA
58.0
37.7
−20.3
60.2
45.7
−14.5
59.9
35.2
−24.7
64.8
46.9
−17.9
57.8
34.3
−23.5
61.1
45.3
−15.8

%A

% Neither
A nor D

%D

% SD

χ2

21.4
37.2
15.8
24.0
33.3
9.3
19.9
35.9
16
18.3
30.6
12.3
20.9
39.8
18.9
20.3
30.8
10.5

7.2
11.0
3.8
6.8
9.6
2.8
11
13.3
2.3
7.6
9.6
2
9.7
10.2
0.5
8.4
11
2.6

8.8
10.3
1.5
5.2
7.1
1.9
5.7
10.5
4.8
5.9
6.5
0.6
7.5
10.2
2.7
7
8.1
1.1

4.5
3.9
−0.6
3.8
4.4
0.6
3.5
5
1.5
3.3
6.5
3.2
4.1
5.5
1.4
2.7
4.8
2.1

46.76a

23.21b

62.94c

39.75d

61.57e

31.15f

P < 0.05; T = treatment towns; R = reference towns; SA = strongly agree; SD = strongly disagree.

evaluate the degree to which the NYNWP promoted environmentally responsible behavior, we measured change
in the antecedents to attitude change, attitude change,
and behavior change in treatment and reference towns.
Given increased risk perception has been linked to increased compliance with risk behavior (Cho 2003), one
might expect that the increase in risk perception detected in treatment towns would manifest in detectable
behavior change. Indeed, this attitude–behavior relationship effect seems to be a consummate assumption
with many human–wildlife conflict outreach interventions and speaks to the systemic need to include measures
of direct effect in program evaluation. We learned that
most respondents in both groups were peripheral processors and ranked peripheral materials as being more
effective at helping them cope with living with black
bears. Given that peripheral information processing dominated, our results indicating limited behavior change
are not surprising; attitude and behavior change initiated

via the peripheral route is typically ephemeral or weak
(Petty et al. 1997). Future research is needed on longterm effects.
The question central to human–wildlife conflict management is what changed attitude but not behavior? Social and environmental variability external to the evaluation are obvious considerations. A review of secondary
data revealed a good mast crop in 2005. This may have
contributed to the observed outcomes; in years of bountiful natural food, black bears are less likely to use humancoincident food stores (Beckmann & Berger 2003). Also,
media coverage of the NYNWP occurred throughout the
program’s implementation. A content analysis is underway on NWNWP media coverage to understand the nature and valence (if any) of a media effect on risk perception. Accounting for external influences such as these in
summative evaluation is important because they may ultimately affect the magnitude and frequency of human–
wildlife conflict (Gore et al. 2006a), and thus conclusions

Table 4 Types of black bear-related experiences inﬂuencing risk perception among both reference and treatment respondents in 2005
Type of black bear-related experience
Self or family personally threatened
Had belongings damaged
Have known a person with belongings damaged
Pets attacked or threatened

140

Type III sum of squares

R2

df

F

P-value

1.348
14.095
8.17
2.975

0.044
0.111
0.044
0.074

12
12
12
12

3.361
9.197
3.377
5.908

<0.01
<0.01
<0.01
<0.01
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Table 5 Percentage and counts of preprogram (2004) and postprogram
(2005) survey respondents who had the opportunity to but did not engage in desirable bear-related human behaviors targeted by the New York
NeighBEARhood Watch Program (for example, residents who had pets,
BBQ grills, compost piles)
Undesirable
behavior
Keeping garbage
unsecured

Town

2004
(N = 1211)

2005
(N = 950)

43.3%
(n = 520)
54.0%
(n = 653)
3.6%
(n = 43)
8.8%
(n = 106)
68.5%
(n = 823)
72.5%
(n = 871)
17.7%
(n = 214)
82.5%
(n = 999)
56.5%
(n = 684)
42.4%
(n = 513)
40.3%
(n = 488)
41.0%
(n = 496)

42.0%
(n = 399)
48.8%
(n = 463)
4.0%
(n = 38)
8.0%
(n = 76)
70.8%
(n = 672)
73.8%
(n = 701)
16.9%a
(n = 161)
77.2 %b
(n = 733)
56.5%
(n = 536)
42.9%
(n = 407)
40.2%
(n = 381)
40.7%
(n = 386)

Treatment
Reference

Feeding pets
outdoors

Treatment
Reference

Storing BBQ outdoors
when not in Use

Treatment
Reference

Keeping a
compost pile

Treatment
Reference

Hanging birdfeeders
in warm weather

Treatment
Reference

Not harvesting
fruit from trees

Treatment
Reference

a,b

P < 0.05.

about program impacts. Having a reference group can
help reduce false assumptions; had there been a change
in environmentally responsible behavior that warranted
statistical analysis of the attitude–behavior change re-

lationship, including confounding variables in analysis
would be paramount.
It is possible that desired outcomes were inhibited by
a lack of change in antecedents to elaboration likelihood (for example, knowledge, willingness to change,
and experience). Another possibility is that the lack of antecedent change was based on a lack of program salience
or inaccurate measurement of risk perception related to
the specific environmentally responsible behavior change
targeted by the NYNWP. We are skeptical of this because
the content and format of the NYNWP was based on preprogram survey data, exploratory bear-related risk perception research, and extensive review. Public interest in
bear-related outreach was quantified as being generally
high in Siemer & Decker (2003) black bear public opinions survey in 2002.
This study reveals methodological and theoretical insights for human–wildlife conflict management and evaluation. First, the environmentally responsible behavior
literature (Hungerford & Volk 1990; Zint et al. 2002)
denotes characteristics (that is, knowledge, motivation,
experience) that serve as proxies for improved environmentally responsible behavior. This proxy approach appears relevant yet inadequate for comprehensive human–
wildlife conflict-related evaluation. Indeed, even though
many respondents reported having experiences with
bears, and reported experience with bears as being the
primary reason for changing their bear-related behavior,
we found no statistical relationship between experience
and behavior change in treatment communities. Additional predictive measures are likely needed to reliably
inform the attitude-behavior relationship. Future evaluations may replicate the study design found herein, but
should explore additional, alternative antecedents to attitude change.
Second, using an isomorphic framework such
as the Elaboration Likelihood Model provides for

Table 6 Post-program (2005) respondents’ behavior change and rationale for change

Desirable
behavior
Garbage indoors
Feed pets indoors
Store BBQ grill indoors
Not hang birdfeeder
Not compost
Harvest trees before fruit falls

Percent of
respondents
reporting change
in behavior
after intervention

Percent of
respondents who
reported behavior
change due to
outreach intervention

Percent of
respondents who
reported
behavior change
due to other reason

13
8
3

3
0
0

47
42
50

3
8
1

0
0
0

36
54
25
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Most commonly reported
reason for behavior change
Experienced problems with bears
Experienced problems with animals
Experienced problems with bears
and other animals
Experienced problems with bears
Experienced problems with bears
Tree just developing
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comprehensive evaluation because it measures behavior
and attitude change to produce a direct estimate of
program effect. Even though the antecedents to risk
perception did not change in valence, risk perception
did change as a result of the NYNWP. It is possible that
without a measure of behavior, if instead we only looked
at proxies for (or actual) attitude change, we might
have concluded the NYNWP was effective at improving
environmentally responsible behavior (for example, Type
1 error). Given the global ubiquity of human–wildlife
conflict and the potential devastating and irreversible
impacts from not mitigating human–wildlife conflict,
“false positives” in evaluation should be avoided. The
evaluation framework presented herein offers one
method for doing so.
Outreach interventions are highly appropriate for the
diversity of challenges associated with human–wildlife
conflict; we do not suggest conservationists abandon their
use. Value-added benefits from interventions, such as
capacity building, partnership formation, and livelihood
preservation are relevant to conservation. We believe
wildlife-related outreach interventions are likely to retain their role as key conservation investments for reducing human–wildlife conflict in the future. For example,
findings presented herein were immediately used by New
York State Department of Environmental Conservation
(NYSDEC) black bear managers to adapt statewide black
bear outreach efforts and have informed ongoing, strategic black bear management planning at both a state and
regional level. Researchers collaborating with biologists
on a systems dynamics model of black bear management
used findings to calibrate the model now used for black
bear “issue education” (Siemer et al. 2007). Residents of
one treatment town consulted with the lead author to determine the transferability of process and findings to reduce risks from human–coyote conflict. However, given
the persistence of wildlife-related outreach interventions
and their unknown effects in mitigating human–wildlife
conflict, evaluation of such programs should be a required part of their implementation.
The results presented herein can advance discussion
about outreach interventions, and their evaluation, by
highlighting important assumptions about realistic expectations for outcomes and their measures. We cannot assume that using proxies for attitude or behavior change
will be accurate in determining effect, or that external social or environmental forces will not act in a way that
could influence program effect. While proxies for environmentally responsible behavior have value in certain circumstances, they may not always be sufficient
or wholly accurate in human–wildlife conflict scenarios.
The literature is devoid of evidence supporting resolution of human–wildlife conflict vis-à-vis a single inter-
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vention. Multipronged approaches to reducing risks from
human–wildlife conflict should be explored and systematically evaluated.
We recommend conservationists clearly articulate their
outreach intervention goals, and tie these goals to a realistic timeframe over which outcomes can be achieved.
Researchers evaluating outreach programs should explore additional, alternative measures of direct program
effects and theoretical models that accommodate these
measures; methods used in this research may serve as a
baseline upon which to build additional benchmarks. Future research should focus on improving our understanding of the relationship between knowledge, attitudes, and
behaviors possible to achieve through outreach intervention programs.

Acknowledgments
Funding for this work was provided by the New
York State Department of Environmental Conservation
(NYSDEC), Pittman–Robertson Program, through Project
WE-173-G (Subgrant 146-G) and the Cornell University
Agricultural Experiment Station NYC No. 131420, with
funds received from Cooperative State Research, Education, and Extension Service, United States Department
of Agriculture under Agreement No. 0183473. We are
grateful to residents of the communities and agency staff
who participated in this study and to the anonymous peer
reviewers for their helpful and thoughtful comments.

Supplementary material
The following supplementary material is available for this
article:
Appendix 1: New York NeighBEARhood Watch Program materials.
This material is available as part of the online article from: http://www.blackwell-synergy.com/doi/full/
10.1111/j.1755-263X.2008.00017.x (This link will take
you to the article abstract).
Please note: Blackwell Publishing are not responsible
for the content or functionality of any supplementary
materials supplied by the authors. Any queries (other
than missing material) should be directed to the corresponding author for the article.

References
Ajzen, I. (1985). From intentions to actions: a theory of
planned behavior. Pages 11–39 inJ. Kuhl, J. Beckmann,
editors. Action control: from cognition to behavior.
Spinger–Verlag, New York.

Conservation Letters 1 (2008) 136–145

c
Copyright and Photocopying: 2008
Wiley Periodicals, Inc.

Evaluating conservation investment

M. L. Gore et al.

Babbie, E. (2004). The practice of social research. Wadsworth,
Belmont, California.
Beckmann, J.P., Berger J. (2003). Rapid ecological and
behavioral changes in carnivores: the responses of black
bears (Ursus americanus) to altered food. J Zool 261,
202–212.
Berchielli, L.T., Dente C., Renar E. (2003). New York Status
Report. 17th Eastern Black Bear Workshop, Mt. Olive, New
Jersey.
Campbell, D.T., Stanley J.C. (1968). Experimental and
quasi-experimental designs for research. Rand McNally and
Co., Chicago.
Cho, H. (2003). Communicating risk without creating
unintended effects. Am J Health Stud 18, 104.
Cook, T.D., Campbell D.T. (1979). Quasi-experimentation: design
and analysis issues for field settings. Rand McNally, Chicago,
Illinois.
Decker, D.J., Brown T.L., Siemer W.F. (2001). Human
dimensions of wildlife management in North America. The
Wildlife Society, Bethesda, Maryland.
Disinger, J.F. (1983). Environmental education’s definitional
problem. Educational resources information
center/clearinghouse for science, mathematics, and
environmental education, Columbus, Ohio.
Ferraro, P., Pattanayak S. (2006). Money for nothing? A call
for empirical evaluation in biodiversity conservation
investments. PLoS Biol 4, e105.
Gardner, G.T., Stern, P.C. (2002). Environmental problems and
human behavior. Pearson Custom Publishing, Boston,
Massachusetts.
Gore, M.L., Knuth B.A. (2006). Attitude and behavior change
associated with the New York NeighBEARhood Watch Program.
HDRU Series Report 06-14. Department of Natural
Resources. N.Y.S. College of Agriculture and Life Sciences,
Ithaca, New York.
Gore, M.L., Knuth B.A., Curtis P.D., Shanahan J.E. (2006a).
Education programs for reducing American black
bear–human conflict: indicators of success? Ursus 17,
75–80.
Gore, M.L., Knuth B.A., Curtis P.D., Shanahan J.E. (2006b).
Stakeholder perceptions of risk associated with
human–black bear conflict in New York’s Adirondack Park
campgrounds: implications for theory and practice. Wildl
Soc Bull 34, 36–43.
Gore, M.L., Knuth B.A., Curtis P.D., Shanahan J.E. (2007).
Factors influencing risk perception associated with
human–black bear conflict. Human Dimens Wildl 12(2),
133–136.
Gore, M.L., Siemer W.F., Shanahan J.E., Schuefele D., Decker
D.J. (2005). Effects on risk perception of media coverage of
a black bear-related human fatality. Wildl Soc Bull 33(2),
507–516.
Hair, J.F., Anderson R.E., Tatham R.L., Black W.C. (1998).
Multivariate data analysis. 5th edition. Prentice Hall College
Division, New Jersey.

Hungerford, H.R., Volk T.L. (1990). Changing learner
behavior through environmental education. J Environ Educ
21, 8–21.
Igartua, J.J., Cheng L., Lopes O. (2003). To think or not to
think: two pathways towards persuasion by short films on
AIDS prevention. J Health Commun 8, 513–528.
Jacobson, S. (1999). Communication skills for conservation
professionals. Island Press, Washington D.C.
Johnson, A., Vongkhamleng C., Hedemark M., Saithongdan
T. (2006). Effects of human–carnivore conflict on tiger
(Panthera tigris) and prey populations in Lao PDR. Anim
Conserv 9, 421–430.
Kleiman, D.G., Reading R.P., Miller B.J., Clark T.W., Scott
J.M., Robinson J., Wallace R.L., Cabin R.J., Fellerman F.
(2000). Improving the evaluation of conservation
programs. Conserv Biol 14, 356–365.
Knuth, B.A., Stout R.J., Decker D.J., Stedman R.C. (1992).
Management concepts for improving wildlife population decisions
and public communication strategies. Pages 63–74.
Transactions of the 57th North American Wildlife and
Natural Resources Conference, Charlotte, North Carolina.
Larson, C.U. (2001). Persuasion: reception and responsibility.
Wadsworth, Belmont, California.
Leach, W.D., Pelkey N.W., Sabatier P.A. (2002). Stakeholder
partnerships as collaborative policymaking: evaluation
criteria applied to watershed management in California
and Washington. J Policy Anal Manage 21, 645–670.
Manfredo, M.J. (1992). Influencing human behavior. Sagamore
Press, Champaign, Illinois.
Merchant, M. (2004). Personal communication with M. Gore.
Ithaca, New York.
Parker, G.E., Osborn F.V. (2006). Investigating the potential
for chilli Capsicum spp. to reduce human–wildlife conflict
in Zimbabwe. Oryx 40, 343–436.
Petty, R.E., Cacioppo J.T. (1981). Attitudes and persuasion:
classic and contemporary approaches. William C. Brown,
Dubuque, Iowa.
Petty, R.E., Heesacker M., Hughes J.N. (1997). The
elaboration likelihood model: implications for the practice
of social psychology. J Sch Psychol 35, 107–136.
Salant, P., Dillman D.A. (1994). How to conduct your own survey.
John Wiley and Sons, Inc., New York, New York.
Schusler, T.M., Siemer W.F. (2004). Report on stakeholder input
groups for black bear impact management in the Lower Catskills,
Upper Catskills, and Western New York. Cornell Cooperative
Extension of Tompkins County, Ithaca, New York.
Siemer, W.F., Decker D.J. (2003). Stakeholder Input for the
Black Bear Management Plan: insights from the 2002 mail
survey. Human Dimensions Research Unit Series
Publication 03–6. Department of Natural Resources,
Cornell University, Ithaca, New York.
Siemer, W.F., Decker D.J., Otto P., Gore M.L. (2007). Working
through black bear management issues: a practitioners’ guide.
Northeast Wildlife Damage Management Research and
Outreach Cooperative. Ithaca, New York. 48 p.

c
Conservation Letters 1 (2008) 136–145 Copyright and Photocopying: 2008
Wiley Periodicals, Inc.

143

Evaluating conservation investment

M. L. Gore et al.

Slovic, P. (1987). Perceptions of risk. Science, 236, 280–285.
Webb, T.L., Sheeran P. (2006). Does changing behavioral
intention engender behavior change? A meta-analysis
of the experimental evidence. Psycholl Bull 13,
249–268.

Zint, M., Kraemer A., Northway H., Lim M. (2002).
Evaluation of the Chesapeake Bay Foundation’s
conservation education programs. Conserv Biol 16(3),
641–649.
Editor: Sandra Jonke

Appendix 1. New York NeighBEARhood Watch Program materials.
Outreach material
and quantity

Format and primary
message/content details

Peripheral or central
material and justiﬁcation

Billboard (n = 2)

Standard-size, located along main roads,
color; garbage, and birdfeeder

Peripheral: negative affect, singular
argument, attractive

Magnet (n = 4805)

Approximately 7.5 cm by 13 cm, bear-shaped,
3 colors; birdfeeder and garbage

Peripheral: positive affect, expert source,
attractive

Fact sheet (n = 247)

Four pages, black and white, available online
in PDF and in hard copy; general biology,
relevant laws, avoiding residential
problems

Central: neutral affect, diverse sources,
multiple arguments, detailed

Bear-o-meter (n = 6)

Two meter-high, weatherproof, adjustable
arrow; pet feeding, birdfeeders, garbage

Peripheral: expert source, attractive,
repetitive

Magazine article reprint (n = 714)

Four page, multicolored reprint from
“Conservationist magazine;” general
biology, management history, living with
bears

Central: neutral affect, diverse sources,
multiple arguments, detailed

Continued
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Appendix 1. Continued.
Outreach material
and quantity

Format and primary
message/content details

Peripheral or central
material and justiﬁcation

Lawn sign (n = 321)

Three color, weatherproof, one-sided; do not
feed bears

Peripheral: positive affect, expert source,
attractive

Brochure (n = 5006)

Tri-fold, multicolored; living with bears in
residential areas

Central: detailed, multiple arguments

Poster (n = 76)

Letter-sized, multicolored; you live in bear
country; birdfeeders, garbage, pet food

Central: detailed, multiple arguments, neutral
affect
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