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Abstract

Awareness and behavior change campaigns are key tools in efforts to manage
environmental problems, including the unwanted impacts of aquatic invasive species
(AIS). Stop Aquatic Hitchhikers! and Clean Drain Dry are two common, nationally
recognized brands used to target recreational boaters with an AIS-prevention
messages within the United States. Despite how often these AIS awareness brands
are used, though, there is limited evidence that these brands are associated with boaters
performing AIS-prevention behaviors. To investigate the impact of these brands,
we used data from a national survey to determine factors that are related to boaters’
self-reported frequency of performing AIS-prevention behaviors. Of the measured
factors, overall awareness of AIS and awareness of Stop Aquatic Hitchhikers! and
Clean Drain Dry were the most significant variables in predicting performance of
AlS-prevention behaviors. This suggests that awareness of these commonly used
brands is having a desirable impact on recreational boaters performing AIS-
prevention actions and leveraging these brands and associated outreach materials is
an effective method of outreach.

Key words: outreach, evaluation, education, Stop Aquatic Hitchhikers, Clean Drain Dry,
biosecurity

Introduction

An obvious strategy for reducing the unwanted impacts of aquatic invasive
species (AIS, also known as invasive alien species/IAS) is preventing their
spread in the first place. This helps reduce unwanted impacts while also
being more efficient than managing the impacts once an invasive species is
present (Leung et al. 2002; Vander Zanden et al. 2010). A key aspect of this
strategy is managing human behavior so that people perform the necessary
prevention actions.

One primary vector for the spread of AIS consists of boaters and other
recreational watercraft users who move between water bodies carrying
organisms posing risks to new water bodies (Drake 2017; Johnson et al.
2001; Kelly et al. 2013; Rothlisberger et al. 2011). Many AIS-prevention
educational efforts target transient boaters, defined as those who visit

185


https://doi.org/10.3391/mbi.2026.17.1.11
https://www.invasivesnet.org
mailto:Tim@aqua.wisc.edu
https://doi.org/10.3391/mbi.2026.17.1.11
https://creativecommons.org/licenses/by/4.0/

)

&

INVASIVESHET

Brand awareness impact on AIS prevention

multiple water bodies in a short time frame (Witzling et al. 2016) and can
serve as a mechanism for transporting AIS long distances (Rothlisberger et al.
2011), to encourage behaviors that decrease the likelihood of spreading AIS
to other water bodies (Western Regional Panel on Aquatic Nuisance Species
2021). These behaviors include inspecting for and removing aquatic plants,
animals and mud from the watercraft, including motors, trailers and
equipment (Seekamp et al. 2016; Aquatic Nuisance Species Task Force 2011),
draining any water present on the boat, removing the drain plug, and then
power washing or letting the boat dry for five days.

AIS managers and outreach professionals have used multiple communication
channels to reach transient boaters with AIS-prevention messages, including
fishing clubs, signs at landings (Witzling et al. 2015), and social media
(Campbell et al. 2019, 2024; Shaw et al. 2021). Cinema advertisements placed
in recreational areas where higher densities of transient boaters can be
found (Shaw et al. 2014) and working with bait shop owners/managers to
communicate with their customers where they buy live bait (Dalrymple et al.
2013; Howell et al. 2014) have also been successful. In-person outreach at
water access points is also a commonly used communication channel (Bleitz
et al. 2024).

AIS-prevention outreach materials (e.g., print, posters, signs, social media,
giveaway towels) are an integral part of engaging with audiences across
channels and can also support the promotion and marketing strategy for
specific AIS-prevention brands. While these communication activities
ultimately help create guidance for AIS prevention, they also work to
develop and reinforce strong, favorable associations with specific brands that
audiences can recall from memory. For aquatic invasive species prevention
there are two national brands in the United States, Stop Aquatic
Hitchhikers!™ (SAH) and the Clean Drain Dry Initiative™ (CDD). Both of
these outreach brands contain a similar “Clean Drain Dry” prevention message
based on the Aquatic Nuisance Species Task Force’s Voluntary Guidelines to
Prevent the Introduction and Spread of Aquatic Nuisance Species Through
Recreational Activities document. Each message describes a key action or
benefit associated with the brand and can serve as a recall mechanism for
the broader set of AIS-prevention behaviors. While these brands are
adaptable to many recreational water users, their primary use within the
United States has been to target recreational boaters with AIS-prevention
messages.

For the purposes of this project, we consider invasive species prevention
brands and campaigns to be two separate things. Brands are socially
constructed “containers of popular meaning” (O’Guinn et al. 2019). A brand
is what an audience thinks of (both factual and emotional) when they hear
the brand name (Newman and Newman 2018). A brand is long lasting and
focuses on what an effort stands for and why people should care. The
consistent visibility of a brand, which includes the associated messaging
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and visual materials, can create a heuristic that helps the intended audience
recall and perform AIS-prevention actions and can make invasive species
managers more efficient with their outreach dollars. Additionally, when
brand use is consistent, there is a lot of outreach material that exists and
can be used or modified for new purposes. A campaign is a more specific
marketing effort that may leverage an existing brand to promote a specific
product, service, or behavior over a specified period of time and can be
evaluated using standard marketing metrics, such as impressions, cost per
click, and site visits. A recent example of a campaign promoting a brand is
the Great Lakes AIS Landing Blitz Project, which is a short two-week
outreach event that educates boaters across the Laurentian Great Lakes at
water access points. This time-limited campaign leverages both SAH and
CDD brands and messaging (Campbell and Otts 2024).

Evaluating the success of AIS outreach efforts is important yet rarely
done (Haley et al. 2023). If evaluations are done, they are often completed
at a state level as technical reports used by AIS managers and may not be
published in peer-reviewed journals (e.g., Hammond et al. 2019; Jensen
2010). This makes them difficult for researchers and program managers to
discover, and these reports can provide valuable insights but don’t provide
the same reassurance that comes from the rigor of peer-reviewed articles in
an academic journal. Many social science studies focusing on recreational
boaters suggest means of improving communications to boaters. Some
recommend adjustments in messaging (Shaw et al. 2021; Wallen and Kyle
2018) and others investigate the effectiveness of different communication
channels (Witzling et al. 2015). Several studies test theories that try to
explain what situational and psychological factors predict attitudes and
behaviors that prevent the spread of AIS (Golebie et al. 2023; Golebie and
Van Riper 2023; Hutchins et al. 2023; Witzling et al. 2015). As it relates to
research on AIS-prevention brands, one previous study (Seekamp et al.
2016) linked southern Lake Michigan boater awareness of SAH to the
performance of prevention behaviors, finding that boaters who are more
aware of SAH more frequently performed prevention behaviors and had
increased knowledge and feelings of personal responsibility for AIS
prevention. Another study indicated that canoeists in the UK who had
heard of AIS-prevention guidance had lower AIS introduction risk
(Anderson et al. 2014). However, similar studies focused on recreational
anglers found that there were anglers who performed prevention behaviors
that were unaware of prevention messaging, suggesting that there are
multiple factors that influence recreational water user AIS-prevention
behaviors (Smith et al. 2023) and that while prevention campaigns and brands
can work, there still is room for improvement (Smith et al. 2020).

All of the mentioned studies are valuable forms of evaluation or

assessment to inform program improvement. Our study aims to augment
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Figure 1. The two invasive species outreach brands used in this research. Stop Aquatic
Hitchhikers and Clean Drain Dry are both targeted primarily at boaters and anglers and are used
across the United States.

these evaluations by evaluating the two national AIS-prevention campaigns
that have been in use since the mid-2000s using a dataset that is more
representative of recreational watercraft users in the United States to provide a
clearer answer to the common question of many AIS managers who may
be responsible for AIS outreach programs while not having specific training in
optimizing outreach to influence behavioral outcomes. Many simply want
to know, “Are our outreach efforts working?”

While there are a number of ways to answer this question, one way to
think about AIS outreach success is if the targets of AIS outreach are aware
of the different AIS-prevention brands (Figure 1) and if familiarity with
these brands relates to higher likelihood of performing AIS-prevention
behaviors. These AIS outreach brands and associated guidance are the
foundation of many prevention programs. If we can understand how AIS
outreach brands relate to AIS-prevention behaviors, we can be more
confident in our collective investments in branded AIS-prevention efforts.
Therefore, in this study we test the hypothesis that greater awareness of
AIS-prevention outreach brands will be positively related to recreational
boaters performing AIS-prevention actions.

Materials

To achieve a national understanding in the United States of AIS-prevention
behaviors and AIS-prevention brand awareness across recreational water
user groups, the Aquatic Nuisance Species Task Force, which coordinates
AIS work done by federal agencies and regional AIS panels, worked with
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Responsive Management, a survey research firm specializing in natural
resource issues, to develop an online survey. The survey instrument was
developed using questions from similar projects surveying recreational
boaters that were done on state or regional scales (Jensen 2010; Witzling et al.
2015, 2016; Kyle et al. 2022). The questions assessed awareness of AIS issues,
attitudes towards AIS issues, frequency of engaging in AIS-prevention
behaviors, and awareness of AIS-prevention brands and messages. A complete
version of the survey instrument is included as supplemental material.

The survey was sent to an online sample, purchased through Marketing
Systems Group, of United States residents who engaged in at least one of
seven water-based outdoor recreational activities: freshwater fishing, saltwater
fishing, motorboating, non-motorized boating, scuba diving, snorkeling,
and waterfowl hunting. Respondents could select multiple activities. The
survey was framed as a questionnaire on environmental issues and a screener
question ensured that respondents had participated in at least one of the
qualifying recreational activities within the previous 12 months. The sampling
was stratified by the four Association of Fish and Wildlife Agencies regions
to ensure enough respondents in each of the regions for statistical power at
the regional level (at least 1,250 completed surveys in each region). All
respondents were 18 years old or older. Questions unrelated to the survey
content were used as attention checks to help ensure response quality and
respondents who completed the survey were given a small compensation
through Marketing Systems Group.

The online survey was conducted in May and June 2022. After the data
from completed surveys were obtained, Responsive Management’s Survey
Center managers and statisticians checked each completed survey to ensure
clarity and completeness and to remove any invalid respondents. Analysts
also reviewed all individual survey responses to identify other potential red
flags. This entailed a review of survey responses to identify potentially invalid
submittals, such as surveys that were completed in an unrealistically brief
time frame, suggesting that some respondents were clicking through responses
without reading and evaluating the questions, or “straight-lining” of
responses, which is when respondents select (for example) the first or same
response options throughout the survey. Finally, IP addresses of online survey
respondents were reviewed to remove any responses from computers located
outside of the United States. Any completed surveys not meeting quality
checks were removed prior to the data analysis. This resulted in 5,082
completed surveys across all recreational activities.

For this analysis, we limited our sample to people who indicated they had
engaged in recreational boating, including motor and/or non-motorized
boating, in the year prior to the survey (n = 2975). This was done because
recreational boaters are noted as a common vector of invasive species
(Kelly et al. 2013; Johnson et al. 2001) and tens of millions of dollars each
year are spent as part of outreach and prevention campaigns targeted to
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recreational boaters in the United States through federal grants (e.g., Quagga/
Zebra Mussel Action Plan funding) or state programs (e.g., Wisconsin’s
Clean Boats Clean Waters, Montana Watercraft Inspection Program).
Additionally, outreach to these audiences has been delivered in multiple
forms (e.g., watercraft inspection, ads, behavioral prompts like stickers and
towels) for more than twenty years, with SAH founded in 2002 and the
CDD language developed in 2008. For the purpose of this study, we
analyzed recreational boaters as a whole as opposed to splitting the group
into motorized and non-motorized boaters, so we could more holistically
examine the impacts of the brands on AIS-prevention activities.

All data used for these analyses are available on the Great Lakes Aquatic
Nonindigenous Species Information System (GLANSIS) Social Science
Data Hub (https://www.glerl.noaa.gov/glansis/socialScienceData.html).

Variable descriptions

Dependent Variable: Prevention index for motorized and non-motorized
boaters

One dependent variable, an AIS-prevention index, was developed based on
frequency of actions taken to mitigate the spread of AIS during recreational
boating activities. To limit choice bias, activities were presented in a random
order to each respondent. For each activity, respondents were asked, “How
often do you do each of the following when participating in [motorboating/
non-motorized boating]? Please indicate whether you do each of the
following: (1) always, (2) often, (3) sometimes, (4) rarely, (5) never or (6)
don’t know (N/A).” Individuals who answered “don’t know” were removed,
creating a 5-point scale. The “Don’t Know” option was included in all
relevant questions to allow respondents to more precisely reflect their actions
and opinions, in alignment with practice from the Pew Research Center
(2023). “Don’t know” responses were all less than 6.2% of the responses for
any question in the prevention index. A limitation of this approach could
be that we removed individuals that might have otherwise responded to
infrequently performing behaviors if not provided the “don’t know” option.

All items were coded so a higher score indicated greater frequency of
performing the AIS-prevention behaviors. The measured AIS-prevention
actions included (Table 1): “Clean off visible aquatic plants, animals, and
mud from watercraft, motor, trailer, and/or equipment before leaving
water access” (M = 4.1, SD = 1.0); “Scrub hull using a stiff brush” (M = 3.2,
SD = 1.2); “Drain water from watercraft before leaving water access” (M = 4.3,
SD = .95); “Dry all gear and equipment five days or more when moving
between waters or wipe with a towel before reuse” (M = 3.8, SD = 1.2);
“Rinse watercraft, trailer, and equipment yourself (for example, with a garden
hose)” (M = 4.0, SD = 1.0). All items were combined to create an AIS-
prevention index for recreational boating activities (alpha = .84; M = 3.9,
SD = .84).
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Table 1. Descriptive statistics for the prevention index (dependent variable) from most to least
compliant. For each activity, respondents were asked, “How often do you do each of the
following when participating in [motorboating/non-motorized boating]? Please indicate whether
you do each of the following: (5) always, (4) often, (3) sometimes, (2) rarely, (1) never or (0)
don’t know (N/A).” Individuals who answered “don't know” were removed, creating a 5-point
scale.

Recreational boaters

M S.D

Drain water from watercraft before leaving water access 43 .95
Clean off visible aquatic plants, animals, and mud from
watercraft, motor, trailer, and/or equipment before leaving 4.1 1.0
water access
Rinse watercraft, trailer, and equipment yourself (for

. 4.0 1.0
example, with a garden hose)
Dry all gear and equipment five days or more when moving 38 12
between waters or wipe with a towel before reuse ) )
Scrub hull using a stiff brush 3.2 1.2

Independent Variables

Boater education. Boater education was measured by asking respondents,
“Have you ever completed a state boater education course?” Responses
included (1) Yes (29%), (2) No (69%), and (3) Don’t know (2%). Those
who answered “Don’t know” were excluded from the analysis. We included
boater education as many states offer boater education courses that include
information about AIS, and we wanted to know how much boater
education independently contributed to our model relative to awareness of
AlS-prevention brands. Online training has been shown to have positive
effects on AIS knowledge and reported AIS-prevention behaviors (Shannon et
al. 2020), and AIS information is often included in required boater education
courses that focus on safety information.

AIS awareness. AIS awareness was measured by first presenting
respondents with a definition of AIS, and then asking, “In the past few
years, how much have you heard about aquatic invasive species in
[STATE]?” Response choices included: (4) a great deal, (3) a moderate
amount, (2) a little, (1) nothing, and (0) don’t know. Those who answered
“Don’t know” were removed, creating a 4-point scale (M = 2.5, SD = .97).
We included AIS awareness to account for how much respondents had
heard about AIS overall and how this contributed to self-reported AIS-
prevention behaviors independent of hearing about specific AIS-prevention
brands because general awareness has been found to correlate with the
adoption of AIS-prevention behaviors (Dalrymple et al. 2013).

Specific brand awareness. Respondents were asked the following
question regarding awareness of specific branded AIS-prevention campaigns:
“We are interested in your awareness of some specific campaigns related to
aquatic invasive species. Please indicate whether you are (4) very familiar,
(3) somewhat familiar, (2) a little familiar, (1) not at all familiar, or (0)
don’t know with Stop Aquatic Hitchhikers (M = 2.1, SD = 1.1) and (2)
Clean, Drain, Dry (M = 2.2, SD = 1.2). The word “campaign” was used
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since brands are often communicated through campaigns and because
“campaign” is more common language. Those who answered “Don’t
know” were excluded from the analysis, creating a 4-point scale. These two
brands were selected because they are part of national outreach campaigns
that have recreational boaters as an audience. State-level branded
campaigns that were measured in the original survey instrument were not
included in the analysis due to insufficient sample sizes. Other national
outreach brands (e.g., Play.Clean.Go, Don’t Let It Loose) included in the
original survey were also not included in this analysis given their broader
audiences (e.g., terrestrial recreationists, aquarium hobbyists).

Demographics. Gender was measured as a dichotomized variable (1)
Female (62%) and (2) Male (38%). Education was measured by asking
respondents, “What is the highest level of education you have completed?”
(I) Not a high school graduate (2%), (2) High school graduate or
equivalent (17%), (3) Some college or trade school, no degree (25%), (4)
Associate degree or trade school degree (15%), (5) Bachelor’s degree (26%),
(6) Master’s degree (12%), or (7) Professional or doctorate degree (e.g.,
M.D. or Ph.D.) (2%). This item was trichotomized by combining response
choices 1 and 2 (“no college”), 3 and 4 (“some college”), and 5, 6, and 7 (“4-year
degree or more”). A dummy variable was created for “no college” and another
created for “4-year degree or more,” with “some college” serving as the
reference category. Age was measured by respondents entering their numeric
age (M = 42, SD = 14.6). Two dummy variables were created with
individuals 30-49 years (47%) serving as the reference group: < 29 years
(24%) and = 50 (29%). Place of residence was measured by asking
respondents, “Do you consider your place of residence to be (1) Large city
or urban area (19%), (2) Suburban area (36%), (3) Small city or town
(22%), (4) Rural area on a farm (7%), or Rural area not on a farm (17%).”
Those who answered “Don’t Know” (.5%) were removed. Two dummy
variables were created with suburban and small city or town as the
reference category: urban (19%) and rural (23%). Number of children in
the household was measured by asking respondents to enter the number of
children, age 17 or younger, living in their household. This item was
dichotomized as no children (55%) and children (1 child or more) (45%).
These numbers can also all be found in Table 2.

Given that this study is interested in all boaters—primary and secondary
users, motorized and non-motorized—and previous work that has used a
similar population (Golebie et al. 2023), we elected to not use any data
weighting for our analysis and report on the data as is. However, other
studies of recreational boaters have reported different demographics. A 2021
USFWS report on recreational motorized boating demographics reported a
more male sample, as did random samples of registered boaters in
Wisconsin (Hammond et al. 2019; Witzling et al. 2016).
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Table 2. Descriptive statistics for independent variables For the AIS awareness question,
response choices included: (4) a great deal, (3) a moderate amount, (2) a little, (1) nothing, and
(0) don’t know. Those who answered “Don’t know” were removed, creating a 4-point scale. For
the specific campaign awareness question, response choices included: (4) Very familiar,
(3) Somewhat familiar, (2) A little familiar, (1) Not at all familiar, or (0) Don’t know with each
of the following. Those who answered “Don’t know” were excluded from the analysis, creating
a 4-point scale.

Gender

Male 38%
Female 62%
Education

No college 19%
Some college 40%
4-year degree or more 41%
Age M=42,SD=16
Residence

Suburban area or small city or town 58%
Large city or urban area 19%
Rural area or on farm 23%
Has child or children 17 and under Yes —45%

Boater education

Have you ever completed a state boater education course? Yes —29%

AIS awareness'

In the past few years, how much have you heard about aquatic

invasive species in [STATE]? M=25,8.D.=.97

Specific campaign awareness
Stop Aquatic Hitchhikers M=2.1,SD=1.1
Clean, Drain, Dry M=22,SD=1.2

We used hierarchical linear regression to predict frequency of prevention
behaviors for recreational boating. We entered the independent variables
sequentially in the following order: 1) demographics, 2) boater education
and AIS awareness, 3) awareness of SAH and awareness of CDD. Boater
education and AIS awareness were placed in block two given past research
that supports a relationship between these variables and behavior
(Shannon et al. 2020; Darylmple et al. 2013). All data were analyzed using
SPSS v.29. Multiple imputation with SPSS was used to handle missing data
for our dependent variable. Values were predicted using demographics,
boater education, and AIS awareness. All assumption of regression were
met, including normality (indicated by P-P plot), independent errors
(Durbin-Watson value between 1.5 and 2.5), multicollinearity (VIF < .10
for all variables), and linearity (indicated by scatterplot of standardized
residuals).

Data reported are pooled results from five iterations.

We relied on the following guidelines for interpreting R2 values: R2 < .02
indicated a very weak effect; .02 < R2 < .13 indicated a weak effect; .13 < R2 <
0.26 indicated a moderate effect, and values of 0.26 or greater represented
substantial effects (Cohen 1988).
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Table 3. OLS regression predicting AIS-prevention behaviors for motorized and non-motorized recreational watercraft (n = 2692).
Cell entries are unstandardized regression coefficients and standard deviations. *p < .05, **p < .01, ***p < .001.

Model 1 Model 2 Model 3
Block 1
Gender (1 = Male) —.03 (.07) —.14 (.08) —.19 (.07)*
Education (1 = No college) —.09 (.102) —.05 (.10) —.08 (.10)
Education (1 = 4-year degree or more) —.15(.08) —.19 (.08) —.15(.08)
Age (1 =<29 years) —.24 (.08)** =25 (.09)** —.26 (.08)**
Age (1 =>50 years) —.10 (.09) —.13 (.09) —.10 (.09)
Residence (1 = Large city or urban area) 27 (.12) 21 (.12) 14 (.12)
Residence (1 = rural area or farm) .01 (.09) —.03 (.09) —.04 (.09)
Children (1 = Yes) .14 (.08) .12 (.08) .05 (.07)

1.8%
Block 2
Boater education 21 (L06)*** .10 (.06)
AIS awareness 25 (.03) 12 (L04)**
6.0%
Block 3
SAH 13 (L03)***
CDD 20 (L03)***
10.15%

Newman et al. (2026), Management

Results

The regression model for the prevention index was significant (t = 68.90,
p < 0.001) and explained 9-11% of the variation in our dependent variable
(Table 3; Model 3). Looking at the pooled results across the five imputations,
there is a consistent pattern of substantial R* increases across the three-
block hierarchical model. Model 1 (demographic variables) accounts for
approximately 1.4-2.3% of the variance in the outcome (R* range: .012-.023).
Model 2, which adds the predictor variables including having participated
in a boater education course, shows a dramatic improvement, explaining
approximately 4.6-7.4% of the variance (R” range: .046-.074), representing
roughly a 3-5 percentage point increase from Model 1. Model 3, incorporating
the final block of variables, further increases explained variance to
approximately 8.9-11.4% (R* range: .089-.114), adding another 3-4 percentage
points beyond Model 2. This pattern demonstrates that while the demographic
variables provide minimal predictive power, the successive addition of the
predictors in Models 2 and 3 improves the model’s ability to explain
variance in the outcome, with each block contributing to the overall
explained variance.

The more someone heard about AIS (b = .12, SD = .04), p < .010), the
more likely they were to engage in preventative behaviors. In addition,
familiarity with Stop Aquatic Hitchhikers (b = .13, SD=.03), p <.001) and
Clean Drain Dry (b = .20, SD = (.03), p < .001) were also significantly and
positively associated with preventative behaviors. Finally, males (compared
to females) (b = —.19, p < .05) and those younger than 29 years old
(compared to individuals 30-49 years old) (b = —.26, p < .01) were less
likely to engage in preventative behaviors.
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Discussion

The positive relationship between Stop Aquatic Hitchhikers!, Clean Drain
Dry, and self-reported compliance with AIS-prevention behaviors suggests
that these outreach brands are contributing positively to national efforts to
reduce the spread of AIS. Awareness of these brands appears to influence
boaters’ self-reported compliance with AIS-prevention behaviors, controlling
for demographics and other variables. This aligns with previous studies
that found brand awareness was linked to AIS-prevention behaviors (Smith
et al. 2023; Seekamp et al. 2016). Leveraging these brands in communication
materials and outreach can provide value to AIS-prevention outreach
programs. Using them can be an efficient use of time and financial resources,
thereby allowing for more AIS-prevention programming. Results of this
study provide reassurance to AIS managers and outreach professionals that
their use of national AIS-prevention branded materials are linked to
desirable behavioral outcomes.

General awareness of invasive species also significantly influenced self-
reported compliance with AIS-prevention behaviors. This suggests that no
matter the branding used, efforts to educate boaters on AIS prevention
have a positive impact and that these efforts should continue. Using the
“right” branding should not be a barrier to engaging in any boater education
and prevention efforts.

While some of the demographic variables were significant, demographics
explained little variance in boaters’ self-reported actions. Of note, women
were more likely than men to perform AIS-prevention behaviors, which is
in-line with prior research indicating that women tend to report stronger
environmental attitudes and be more likely to perform environmental
behaviors compared to men (Gifford and Nilsson 2014). Younger boaters
were also less likely to report performing AIS-prevention behaviors.

Our model at most explained 10% of the variability in predicting AIS-
prevention actions, with most factors having a weak effect, suggesting that
there are numerous potential factors that were not measured in this research
that could influence boater behavior in regard to AIS-prevention actions.
Previous work has provided insights about how constructs related to the
Theory of Planned Behavior (Ajzen 2011; Gill et al. 2020), such as self-
efficacy and social norms, as well as exposure to communication sources
such as signs and other media are associated with self-reported compliance
with behaviors to prevent the spread of AIS (Witzling et al. 2015). Prior
research has also linked how different value systems (Golebie et al. 2023)
and trust in organizations (Joffe-Nelson et al. 2024) can influence recreational
water users’ intention to perform invasive species prevention actions.
Message framing can also have an impact. For example, one study found
law-focused messages to be effective (Wallen and Kyle 2018) while another
determined that science frames were as effective as other more inflammatory
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nativist or militaristic metaphors (Shaw et al. 2021). Research has also
found that there can be a difference in retained knowledge among boaters
when using narrative storytelling approaches as compared with more
traditional, didactic forms of outreach (Campbell et al. 2024). The use of
brands can be integrated into many of these approaches and would help us
understand more specifically how brands are influential, not just that they are.

Efforts to combine the most meaningful factors together into comprehensive
outreach campaigns are needed to impact boater behavior and to achieve
greater AIS-prevention outcomes. The Great Lakes Sea Grant Network’s
efforts to implement SAH through the Great Lakes Restoration Initiative
(Campbell and Otts 2024) and Wildlife Forever’s coordinated advertising
for the Clean Drain Dry Initiative (Wildlife Forever 2024) are good examples
of this type of approach. Both brands have and do utilize multiple
communication channels and approaches with effective and consistent
messaging. Evaluating the impact of individual interventions that are part
of these larger campaigns, much like Ovenden and Studholme (2021),
would be useful to see how each of these programmatic aspects add to an
overall prevention program and how programs could be tailored for different
target audiences to achieve maximum impact.

As highlighted in the introduction, a brand name can convey substantial
meaning with a slogan like Stop Aquatic Hitchhikers! or Clean Drain Dry.
The name can communicate information beyond what is explicitly conveyed
visually or textually, and include meanings that individuals associate with
the brand. While findings from this study can only demonstrate correlations
between specific AIS brands and self-reported AIS-prevention behaviors, it
is important to unpack how these brands, both individually and collectively,
relate to preventative AIS behaviors. For example, there may be more
meaning attached to these brands beyond a reminder to perform AIS-
prevention behaviors. These messages are often received while people are
out boating, enjoying the company of others, and visiting locations in which
they feel a sense of place. When reinforced through consistent messaging
via trusted channels, this could provide additional motivations for boaters
to perform AIS-prevention actions when they are reminded of these brands.

Both SAH and CDD have an influence on AIS-prevention behaviors,
with each explaining unique variance among boater behavior in our
models. Future research might seek to identify the potential ways different
audiences associate value or benefit (i.e., brand equity) with specific AIS
brands. Given the influence of SAH and CDD, it would be prudent for
other AIS brands to develop strategic alliances, or engage in
communication “co-branding” (Besharat and Langan 2014). This can lead
to enhanced awareness and resource sharing, thereby expanding the
potential reach and credibility of less recognizable AIS-prevention brands.
SAH and CDD are already co-branded to some extent, with the CDD

Newman et al. (2026), Management of Biological Invasions 17(1): 185-200, https://doi.org/10.3391/mbi.2026.17.1.11 196


https://doi.org/10.3391/mbi.2026.17.1.11
https://www.invasivesnet.org

)

&

INVASIVESHET

Brand awareness impact on AIS prevention

guidance being part of the broader SAH brand and communication
materials, which could explain some of their shared influence in our
models.

There were some limitations of our study. The online survey tool used
did not allow for images to be placed alongside text, so the brand
awareness question was asked only using the name of the branded
campaign and did not include the brand mark, which can be the most
recognizable aspect of a brand. While not having the brand mark likely
underestimated how familiar people were with these brands, future work
on investigating AIS-prevention brands should incorporate the brand
marks with the names. We would also be more purposeful with language
regarding brands and campaigns given how we have separated them out in
this analysis.

Another aspect of the larger national survey that this analysis did not
investigate was awareness of state-level AIS brands and campaigns. There
are states that promote their own AIS-prevention brands, including Be A
Hero in Illinois, Protect the Lakes You Love in Texas, and Clean Boats
Clean Waters in Wisconsin. Unfortunately, since this was a national
sample, the number of respondents per state was too low to meaningfully
include data regarding these brands in our analysis. However, the limited
data suggest that people in states with state-specific brands are at least as
aware of them as SAH and CDD (Responsive Management 2022; Campbell
and Carlton 2024), indicating there may be useful insights to learn from
these efforts. Future efforts could investigate the roles of investment,
strategies and consistency in the effectiveness of state brands.

Other areas of future research could include trying to understand if
brand awareness in this context is a proxy for other relevant variables not
measured (e.g., environmental values, norms). However, even if it is, brand
awareness is an easily measurable metric and something for which
outreach programs can manage. Audience segmentation is also another
potential area for research. Boating audiences could be segmented
numerous ways, including by boat type, transience (Witzling et al. 2016),
values (Golebie et al. 2023), activity frequency (Smith et al 2023), or unique
risk factors (Campbell et al. 2016). Various segments of the boating
population may respond differently to certain brands and messages, which
could be a useful future area of research.

Research has found that many boaters do not fully implement best
practices in preventing the spread of AIS, suggesting that AIS outreach
could help them better perform the actions (Angel et al. 2024). Better and
more consistent use of SAH and CDD, AIS outreach brands that have been
linked to boaters performing AIS-prevention actions, may be one such
mechanism for improvement. Similarly, repeated messages are known to
aid in behavior change and may improve AIS communication goals through
AIS-prevention brands. AIS outreach professionals and natural resource

Newman et al. (2026), Management of Biological Invasions 17(1): 185-200, https://doi.org/10.3391/mbi.2026.17.1.11 197


https://doi.org/10.3391/mbi.2026.17.1.11
https://www.invasivesnet.org

)

&

INVASIVESHET

Brand awareness impact on AIS prevention

leaders making decisions on how to invest AIS-prevention funding can feel
secure knowing there is some empirical evidence supporting the effectiveness
of the most commonly used national AIS-prevention brands. Any AIS-
prevention program stands to benefit from the use of these brands, from
the established program trying to reach additional boaters to a newer
program with limited funds attempting to make the most impact with
finite resources. Our results suggest that Stop Aquatic Hitchhikers! and
Clean Drain Dry can be effective at encouraging boaters to perform AIS-
prevention actions.

Authors’ contribution

Todd Newman: research conceptualization, data analysis and interpretation, ethics approval,
roles/writing — original draft, writing — review and editing; Tim Campbell: research
conceptualization, sample design and methodology, investigation and data collection, data
analysis and interpretation, ethics approval, funding provision, roles/writing — original draft,
writing — review and editing; Bret Shaw: research conceptualization, data analysis and
interpretation, ethics approval, roles/writing — original draft, writing — review and editing; Tom
Beppler: sample design and methodology, investigation and data collection, funding provision,
roles/writing — original draft, writing — review and editing; Mark Damian Duda: sample design
and methodology, investigation and data collection, funding provision, roles/writing — original
draft, writing — review and editing.

Acknowledgements

The survey effort that collected the data for the project was funded by the US Fish and Wildlife
Service and the ANS Task Force. Thank you, Susan Pasko and Elizabeth White, for friendly
reviews and editorial suggestions. Thanks to Zack Burnside for additional information on the
Clean Drain Dry Initiative. Additional thanks to the anonymous reviewers whose comments
improved this manuscript. Finally, this work would not have been possible without the efforts
of the ANS Task Force Outreach Subcommittee, whose initial work to design and implement
the survey made this work possible.

Funding declaration

Funding for data collection was provided by the United States Fish and Wildlife Service on
behalf of the Aquatic Nuisance Species Task Force to Responsive Management to collect the
data.

Conflict of interest/Declaration of interests

Author Tim Campbell helps coordinate the national Stop Aquatic Hitchhikers! campaign in
partnership with the USFWS and NOAA Sea Grant as part of his position as his position with
Wisconsin Sea Grant.

Ethics and permits

The data for this project were collected by Responsive Management and outside of the
University IRB process.

References

Ajzen 1 (2011) The theory of planned behaviour: Reactions and reflections. Psychology & Health 26:
1113-1127, https://doi.org/10.1080/08870446.2011.613995

Anderson LG, White PC, Stebbing PD, Stentiford GD, Dunn AM (2014) Biosecurity and vector
behaviour: evaluating the potential threat posed by anglers and canoeists as pathways for the
spread of invasive non-native species and pathogens. PLoS ONE 9: €92788, https://doi.org/10.
1371/journal.pone.0092788

Aquatic Nuisance Species Task Force (2011) Voluntary-Guidelines-to-Prevent-the-Introduction-and-
Spread-of AIS Recreational Activities. 65 Fed. Reg. 19953, updated July 2000. Aquatic Nuisance
Species Task Force Document, 16 pp

Newman et al. (2026), Management of Biological Invasions 17(1): 185-200, https://doi.org/10.3391/mbi.2026.17.1.11 198


https://doi.org/10.3391/mbi.2026.17.1.11
https://www.invasivesnet.org
https://doi.org/10.1080/08870446.2011.613995
https://doi.org/10.1371/journal.pone.0092788
https://doi.org/10.1371/journal.pone.0092788

2

INVASW[SNH Brand awareness impact on AIS prevention

Angell NR, Campbell T, Brady V, Bajcz AW, Kinsley AC, Doll A, Dumke J, Keller RP, Phelps NBD
(2024) Quantifying the effectiveness of three aquatic invasive species prevention methods.
Management of Biological Invasions 15: 371-396, https://doi.org/10.3391/mbi.2024.15.3.04

Besharat A, Langan R (2014) Towards the formation of consensus in the domain of co-branding:
Current findings and future priorities. Journal of Brand Management 21: 112—132, https://doi.org/10.
1057/bm.2013.25

Bleitz M, Walters K, Latimore JA (2024) A comparison of boat cleaning systems: invasive species
removal, boater outreach and engagement, and cost. Lake and Reservoir Management 40: 43-56,
https://doi.org/10.1080/10402381.2023.2297231

Campbell T, Carlton S (2024) Interjurisdictional GLRI Boater Behavior Grant Report. Wisconsin Sea
Grant Technical Report, 20 pp

Campbell T, Otts S (2024) Examples of Sea Grant efforts to improve aquatic invasive species
research, outreach and management. Oceanography 37: 60-67, https://doi.org/10.5670/0oceanog.2024.220

Campbell T, Verboomen T, Montz G, Seilheimer T (2016) Volume and contents of residual water in
recreational watercraft ballast systems. Management of Biological Invasions 7: 281-286,
https://doi.org/10.3391/mbi.2016.7.3.07

Campbell T, Shaw B, Rao A, Klink J (2019) Evaluating promotional efforts for driving traffic to an
Extension outreach website. Journal of Extension 57: 3RIB1, https://doi.org/10.34068/joe.57.03.15

Campbell T, Shaw BR, Rao A, Klink J, Feiran C (2024) Comparing a creative and didactic approach
to an invasive species education video. Journal of Extension 62: 38, https://doi.org/10.
34068/j0e.62.03.38

Cohen J (1988) Statistical Power Analysis for the Behavioral Sciences, 2™ Ed. Routledge, New York,
567 pp

Dalrymple KE, Shaw BR, Brossard D (2013) Following the leader: Using opinion leaders in
environmental strategic communication. Society and Natural Resources 26: 1438-1453,
https://doi.org/10.1080/08941920.2013.820812

Drake A ( 2017) Overland spread of aquatic invasive species among freshwater ecosystems due to
recreational boating in Canada. Fisheries and Oceans Canada, Canadian Science Advisory
Secretariat. Fisheries and Oceans Canada Technical Report, 44 pp

Gifford R, Nilsson A (2014) Personal and social factors that influence pro-environmental concern
and behaviour: A review. International Journal of Psychology 49: 141—157, https://doi.org/10.
1002/ijop.12034

Gill N, McKiernan S, Lewis A, Cherry H, Annunciato D (2020) Biosecurity hygiene in the Australian
high country: footwear cleaning practices, motivations, and barriers among visitors to Kosciuszko
National park. Australasian Journal of Environmental Management. 277: 378-395, https://doi.org/10.
1080/14486563.2020.1838352

Golebie EJ, van Riper CJ (2023) Enhancing aquatic invasive species outreach through values-framed
messages. Environmental Communication 17: 67-86, https://doi.org/10.1080/17524032.2022.2156574

Golebie EJ, van Riper CJ, Hitzroth G, Huegelmann A, Joffe-Nelson N (2023) Barriers to participation in
aquatic invasive species prevention among Illinois, USA recreational water users. Biological
Invasions 25: 2549-2565, https://doi.org/10.1007/s10530-023-03055-x

Haley AL, Lemieux TA, Piczak ML, Karau S, D’Addario A, Irvine RL, Beaudoin C, Bennett JR, Cooke
SJ (2023) On the effectiveness of public awareness campaigns for the management of invasive
species. Environmental Conservation 50: 202-211, https://doi.org/10.1017/S037689292300019X

Hammond E, Campbell TB, Ozedemir AO, Shaw B (2019) Aquatic invasive species prevention:
Wisconsin boaters and anglers survey report. Wisconsin Sea Grant Technical Report, 47 pp

Howell A, Shaw BR, Alvarez G (2014) Bait shop owners as opinion leaders: A test of the theory of
planned behavior to predict pro-environmental outreach behaviors and intentions. Environment
and Behavior 47: 1-20, https://doi.org/10.1177/0013916514539684

Hutchins RA, van Swol LM, Campbell T, Shaw BR (2023) Applying the Extended Parallel Process
Model to aquatic invasive species prevention behaviors in wading anglers. Management of
Biological Invasions 14: 519-540, https://doi.org/10.3391/mbi.2023.14.3.10

Jensen DA (2010) Assessing the effectiveness of aquatic invasive species outreach influencing boater
behavior in five states. Master’s Thesis, University of Minnesota Duluth, Duluth MN, 313 pp

Joffe-Nelson N, van Riper CJ, Stedman RC (2024) Values and pro-environmental behavior: What is
the role of trust? Journal of Outdoor Recreation and Tourism. 1: 46:100745, https://doi.org/10.
1016/j.jort.2024.100745

Johnson LE, Ricciardi A, Carlton JT (2001) Overland dispersal of aquatic invasive species: A risk assessment
of transient recreational boating. Ecological Applications 11: 1789—1799, https://doi.org/10.1890/
1051-0761(2001)011[1789:0DOAIS]2.0.CO;2

Kelly NE, Wantola K, Weisz E, Yan ND (2013) Recreational boats as a vector of secondary spread
for aquatic invasive species and native crustacean zooplankton. Biological Invasions 15: 509519,
https://doi.org/10.1007/s10530-012-0303-0

Kyle G, Linford Q, Pilgree D, Trang L, Woodward R (2022) Evaluation of the effectiveness of
Western States’ aquatic invasive species public awareness campaigns for eliciting desired
prevention behaviors. Western Regional ANS Panel Documents, 56 pp

Leung B, Lodge DM, Finnoff D, Shogren JF, Lewis MA, Lamberti G (2002) An ounce of prevention
or a pound of cure: bioeconomic risk analysis of invasive species. Proceedings of the Royal Society of
London. Series B: Biological Sciences 269: 2407-2413, https://doi.org/10.1098/rspb.2002.2179

Newman BI, Newman T (2018) Brand. Kendall Hunt Publishing Company. Dubuque, Iowa, United
States, 2010 pp

Newman et al. (2026), Management of Biological Invasions 17(1): 185-200, https://doi.org/10.3391/mbi.2026.17.1.11 199


https://doi.org/10.3391/mbi.2026.17.1.11
https://www.invasivesnet.org
https://doi.org/10.3391/mbi.2024.15.3.04
https://doi.org/10.1057/bm.2013.25
https://doi.org/10.1057/bm.2013.25
https://doi.org/10.1080/10402381.2023.2297231
https://doi.org/10.5670/oceanog.2024.220
https://doi.org/10.3391/mbi.2016.7.3.07
https://doi.org/10.34068/joe.57.03.15
https://doi.org/10.34068/joe.62.03.38
https://doi.org/10.34068/joe.62.03.38
https://doi.org/10.1080/08941920.2013.820812
https://doi.org/10.1002/ijop.12034
https://doi.org/10.1002/ijop.12034
https://doi.org/10.1080/14486563.2020.1838352
https://doi.org/10.1080/14486563.2020.1838352
https://doi.org/10.1080/17524032.2022.2156574
https://doi.org/10.1007/s10530-023-03055-x
https://doi.org/10.1017/S037689292300019X
https://doi.org/10.1177/0013916514539684
https://doi.org/10.3391/mbi.2023.14.3.10
https://doi.org/10.1016/j.jort.2024.100745
https://doi.org/10.1016/j.jort.2024.100745
https://doi.org/10.1890/1051-0761(2001)011%5b1789:ODOAIS%5d2.0.CO;2
https://doi.org/10.1890/1051-0761(2001)011%5b1789:ODOAIS%5d2.0.CO;2
https://doi.org/10.1007/s10530-012-0303-0
https://doi.org/10.1098/rspb.2002.2179

2

INVASW[SNH Brand awareness impact on AIS prevention

O’Guinn TC, Muniz AM Jr., Paulson E (2019) A sociological critique and reformulation of brands.
In: Wherry FF, Woodward I (eds), The Oxford Handbook of Consumption. Oxford University Press,
New York, United States, pp 127—149, https://doi.org/10.1093/0xfordhb/9780190695583.013.2

Ovenden K, Studholme B (2021) Enabling check, clean, dry compliance: A freshwater biosecurity
behaviour change case study. Auckland Council technical report, TR2021/18, 63 pp

Responsive Management (2022) National Invasive Species Outreach Campaign Assessment. Aquatic
Nuisance Species Task Force Document, 185 pp

Rothlisberger JD, Chadderton WL, McNulty J, Lodge DM (2011) Aquatic invasive species transport
via trailered boats: What is being moved, who is moving it, and what can be done. Fisheries 35:
121-132, https://doi.org/10.1577/1548-8446-35.3.121

Seekamp E, McCreary A, Mayer J, Zack S, Charlebois P, Pasternak L (2016) Exploring the efficacy
of an aquatic invasive species prevention campaign among water recreationists. Biological
Invasions 18: 1745—1758, https://doi.org/10.1007/s10530-016-1117-2

Shannon C, Stebbing PD, Quin CH, Warren DA, Dunn AM (2020) The effectiveness of e-Learning
on biosecurity practice to slow the spread of invasive alien species. Biological Invasions 22:
2559-2571, https://doi.org/10.1007/s10530-020-02271-z

Shaw BR, Howell A, Genskow K (2014) Evaluation of a movie theater advertisement campaign to
promote behaviors that prevent spread of aquatic invasive species. Society and Natural Resources
27:768-776, https://doi.org/10.1080/08941920.2014.901466

Shaw B, Campbell T, Radler B (2021) Testing message frames and metaphors on social media to
engage boaters to learn about preventing the spread of zebra mussels. Environmental
Management 68: 824834, https://doi.org/10.1007/s00267-021-01506-6

Smith ERC, Bennion H, Sayer CD, Aldridge DC, Owen M (2020) Recreational angling as a pathway
for invasive non-native species spread: awareness of biosecurity and the risk of long distance
movement into Great Britain. Biological Invasions 22: 1135-1159, https://doi.org/10.1007/s10530-
019-02169-5

Smith ERC, Heal R, Wood LE (2023) Understanding and improving biosecurity among recreational
anglers in Great Britain. Journal of Fish Biology 102: 11771190, https://doi.org/10.1111/jfb.15345

U.S. Department of the Interior, U.S. Fish and Wildlife Service (2021) Motorized Boating in the
United States: A Demographic and Economic Analysis. Addendum to the 2022 National Survey
of Fishing, Hunting, and Wildlife Associated Recreation, 24 pp

Vander Zanden JM, Hansen, GJA, Higgins SN, Kornis MS (2010) A pound of prevention, plus a
pound of cure: Early detection and eradication of invasive species in the Laurentian Great Lakes.
Journal of Great Lakes Research 36: 199-205, https://doi.org/10.1016/j.jglr.2009.11.002

Wallen KE, Kyle GT (2018) The efficacy of message frames on recreational boaters’ aquatic invasive
species mitigation behavioral intentions. Human Dimensions of Wildlife 23: 297-312,
https://doi.org/10.1080/10871209.2018.1434705

Western Regional Panel on Aquatic Nuisance Species (2021) Summary of Western States’ Aquatic
Invasive Species Outreach Campaigns: Target Audiences, Messaging, Delivery, and Lessons
Learned. Western Regional ANS Panel Documents, 9 pp

Witzling L, Shaw BR, Amato MS (2015) Incorporating information exposure into a theory of
planned behavior model to enrich understanding of pro-environmental behavior. Science
Communication 37: 551-574, https://doi.org/10.1177/1075547015593085

Witzling L, Shaw B, Seiler D (2016) Segmenting boaters based on level of transience: Outreach and
policy implications for the prevention of aquatic invasive species. Biological Invasions 18: 3635—
3646, https://doi.org/10.1007/s10530-016-1254-7

Web sites, online databases and software

Pew Research Center (2023) How adding a “Don’t Know” response option can affect cross-national
survey results. https://www.pewresearch.org/decoded/2023/09/06/how-adding-a-dont-know-response-
option-can-affect-cross-national-survey-results/ (accessed 4 June 2025)

Wildlife Forever (2024) The Clean Drain Dry Initiative. https://www.cleandraindry.org/ (accessed 26
July 2024)

Newman et al. (2026), Management of Biological Invasions 17(1): 185-200, https://doi.org/10.3391/mbi.2026.17.1.11 200


https://doi.org/10.3391/mbi.2026.17.1.11
https://www.invasivesnet.org
https://doi.org/10.1093/oxfordhb/9780190695583.013.2
https://doi.org/10.1577/1548-8446-35.3.121
https://doi.org/10.1007/s10530-016-1117-2
https://doi.org/10.1007/s10530-020-02271-z
https://doi.org/10.1080/08941920.2014.901466
https://doi.org/10.1007/s00267-021-01506-6
https://doi.org/10.1007/s10530-019-02169-5
https://doi.org/10.1007/s10530-019-02169-5
https://doi.org/10.1111/jfb.15345
https://doi.org/10.1016/j.jglr.2009.11.002
https://doi.org/10.1080/10871209.2018.1434705
https://doi.org/10.1177/1075547015593085
https://doi.org/10.1007/s10530-016-1254-7
https://www.pewresearch.org/decoded/2023/09/06/how-adding-a-dont-know-response-option-can-affect-cross-national-survey-results/
https://www.pewresearch.org/decoded/2023/09/06/how-adding-a-dont-know-response-option-can-affect-cross-national-survey-results/
https://www.cleandraindry.org/


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams true

  /MaxSubsetPct 100

  /Optimize false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 600

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 600

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

    /RUS <>

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



