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When Science Isn’t Enough: The Importance of a New Social Contract for
Conservation Communication

By: Deborah Kornblut

Invasive species are increasingly harming Alaska’s natural resources and communication efforts
have been identified as a cost-effective method of preventing their spread. However, current
communications are limited in Alaska and communication efforts have not been assessed. Using
the theory of a social contract, this study raises the question: “Why have communication efforts
not been successful in preventing the spread of invasive species?” This project primarily
assesses opinions about invasive species from conference attendees at the Alaska Annual
Invasive Species Workshop and local businesses in Alaska. Using semi-structured interviews,
insights are gathered into shared value systems, level of knowledge, and degree of concern about
invasive species. Answers from the two response groups are compared. Results are discussed.
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Introduction

Alaska is home to a variety of natural features which fuel its economy. Whether along the
6,640 miles of coastline, across 3,000 rivers, or in 3 million lakes throughout the state, Alaska’s
natural environment provides integral goods and services to both the state’s residents and visitors
(State of Alaska, 2019). For example, according to the Alaska Outdoor Recreation Economy
Report, Alaska’s outdoor recreation opportunities accrue about $7.3 billion and employ 72,000
people (Outdoor Industry Association 2017). In particular, many residents and visitors depend on
the state’s salmon industry with the 2017 commercial salmon fisheries harvest totaling 224.6
million wild salmon which were priced at $678.8 million (Bowers 2017). The seeming infinite
abundance of the state’s natural resources fuels residents confidence in their state’s economy.
According to a household survey conducted by the University of Alaska (UA) in 2018, about
84% of respondents stated that on a scale of 1-10 with 10 equating to “thriving,” their economic
household is either a 5 or above (McDowell Group 2018).

The state’s natural resources also promote a strong emphasis on a subsistence lifestyle
which in turn influences the Alaskan culture. Overall, about 36.9 million pounds of wild foods
are harvested by rural subsistence users while residents of urban areas gather about 13.4 million
pounds of wild food (Alaska Department of Fish and Game 2019). Whether gathering or
processing wild foods, the experience of gathering one’s own foods creates a rich plethora of
traditions among state residents and indigenous groups in particular. Once again, salmon is a
particularly important species in Alaska’s subsistence lifestyle and hence culture. Not only are

salmon a crucial element of Alaska’s ecosystems, but also about 20% of salmon harvested from



Alaskan salmon runs is used for subsistence purposes (Bowers 2017).! Culturally, salmon images
evoke powerful memories imbued with unique traditions for many state residents (Birdsong
2019). Additionally, king salmon is the official state fish of Alaska and the importance of salmon
research permeates Alaska’s education system which offers courses such as a “Salmon Culture
Semester” through the University of Alaska Southeast.?

However, Alaska’s resources, economy, and culture are all under threat due to invasive
species. Executive Order 13112 defines invasive species as “introduced species likely to cause
harm to the environment, human health, or the economy” (USFWS 2012).3 Invasive species cost
about $1.4 trillion annually worldwide and are the second leading cause of biodiversity loss
(Pimentel et al. 2001). Within the U.S., invasive species cause over $120 billion in damages,
leading to the loss/alteration of goods/services, habitat change, nutrient cycling and even fire
frequency (Bonanno 2016, USFWS 2012). Until recently, Alaska has remained spared of the
burden of invasive species, but due to climate change, changing habitat suitability, and
increasing industrial development, Alaska’s natural resources are increasingly vulnerable to the
spread of invasive species. The presence of invasive species in vulnerable habitats, like rats on
Alaska’s island communities, threatens the quality and biodiversity of the natural resources

(Alaska Department of Fish and Game 2019).* But invasive species are also capable of damaging

' As an anadromous fish, salmon travel from freshwater ecosystems to the ocean which in turn transfers
nutrients between the otherwise separate ecosystems. Salmon will travel inland to spawn. After
spawning, salmon travel upstream during which time their bodies degrade and leave nutrients in the
water. The nutrients are then absorbed by surrounding foliage and continue fueling the remaining
ecosystem.

2 To see more about the program: http://salmonculturesemester.alaska.edu/

3 E.O. 13112 was signed by President Clinton in 1999.

* Rats are especially dangerous to native species. In one case, an accidental shipwreck deposited
several rats onto an Aleutian island which then experienced a significant decline in seabirds and increase
in rats, earning the island the title of “Rat Island” (Alaska Department of Fish and Game “Rats”, 2019).



less vulnerable ecosystems in the state as well. For example, the spread of Elodea® in Alaska is
estimated to lead to salmon habitat degradation, which in turn can cause between $100 and $500
million annually in damages to the state’s commercial sockeye industries (Schoewer 2017).
Elodea is also a hazard for boaters and floatplane pilots because it catches on rudders and
propellers (USFWS 2019). Regardless of how the impact of invasive species manifests, invasive
species are a danger to both ecosystems and people.

Recognizing the threats of invasive species, various actors created frameworks for
addressing the introduction and spread of invasives. At the international scale, invasive species
are identified as a priority in the Arctic Invasive Alien Species (ARIAS) Strategy and Action
Plan (Arctic Council 2017). Invasive species are also listed as a concern at the federal level in the
U.S. Fish and Wildlife Service’s (Service) Fisheries and Aquatic Conservation (FAC) Program.
Within the state, individuals from agencies and organizations formed the Alaska Invasive
Species Partnership in 2000 in order to collaboratively “work for the statewide management of
noxious and invasive pests in Alaska” (UAF 2019). Policies within the state, such as a ban on
fibrous materials like felt waders, and later, the state Governor’s declaration of an Alaska
Invasive Species Awareness Week furthered the state’s efforts to combat the spread of invasive
species (Alaska Department of Fish and Game 2012, CRWP 2016). Throughout many of the
initiatives to address the spread of invasive species, conservation managers are often scientists
who focus on eradication and prevention efforts. Little attention is directed to assessing the

receptiveness of the Alaskan public to invasive species management priorities (Santo et al.

® Elodea is Alaska’s first submerged aquatic plant (Schoewer 2017). It is suspected that Elodea was
released into the ecosystem as part of a fish tank that was dumped into various water bodies and was
later transported throughout the state via water recreational equipment, such as boats and floatplanes.



2015). Yet, opinion leaders are becoming increasingly concerned about the ability of the Alaskan
public to participate in prevention efforts (Nisbet and Scheufele 2009, Santo et al. 2015).

Working within the context of the growing concern about invasive species and the
limitations of social understanding, I assess invasive species communication efforts in Alaska. I
find that invasive manager-oriented opinion leaders and public-oriented opinion leaders are
aligned in their valuation of the state’s natural resources at both an individual and an
organizational level. However, I also show that current communication efforts have been
unsuccessful. While both groups of opinion leaders are biased towards managing invasive plants,
the type of invasive species with which they are concerned with is different. Additionally, I show
that previous messaging strategies are insufficient in the Alaskan context and many invasive
species opinion leaders, while supportive of communication efforts, are unsure of how to best
approach communicating with the Alaskan public. Furthermore, I show that invasive species
managers inaccurately assume that the Alaskan public simply needs to be educated about the
presence of invasive species in the state. I conclude with a framework for how future
communication efforts should be revised to address complicated conservation issues like
invasive species management.

Section one covers the literature on environmental communication and presents the social
contract of science as a guiding theory for this study. In section two, I give an overview of my
methodology which is a series of semi structured interviews with panelists at the Annual Alaska
Invasive Species Workshop and local bait and tackle shops throughout the state. Section three
presents my analysis of responses to the semi structured interviews through graphical

representations of responses to the interviews and quotations from respondents. Section five



concludes the paper with a discussion of the findings and a call for the need of a new social

contract for science.

Valuing Communication Efforts

Regardless of the method, preventing the spread of invasive species cannot be achieved
without public support. An engaged public is identified as potentially the most cost effective and
practical method of data collection and implementation of conservation objectives (Dickinson et
al. 2011). Additionally, whether the public is positively or negatively engaged with an issue
ultimately affects the success of a project or a policy (Melero 2017, Cronin 2015). In the case of
invasive species, an engaged public can assist conservation managers by reporting new locations
of invasive species manifestations. Unlike in other conservation issues, the public is also at the
frontline for containing the spread of invasive species since it only takes one person to spread an
invasive specie. Furthermore, invasive species management requires intensive coordination since
managers must be able to access private lands in order to eradicate invasive species (Santo et al.
2015). By incorporating human centered designs into invasive species management, conservation
managers can build widespread support and encourage coordination among sectors of the public
(Santo et al. 2015).

Within the Alaskan context, the engagement of the public is especially crucial for
preventing the spread of invasive species. Many invasive species studies are conducted on
islands where due to new technologies area size is rarely a hindrance (Santo et al. 2015).° At

663,300 sq. mi. or nearly 2.5 times larger than Texas, Alaska is the largest state in the U.S. and

® An abundance of invasive species studies are conducted in tropical regions or on small island nations. A
significantly smaller portion of studies address invasive species management in northern latitudes and in
large landmasses. This study helps contribute to this scarcer literature.



about 52% of the state is considered wilderness (Wilderness Connect 2019) Additionally, Alaska
1s unique because it is a mixture of islands and a large land mass. Both the vast size and
abundance of wilderness in Alaska make traditional management of the state’s resources
challenging, even with advanced technologies. Furthermore, the remoteness of many areas in
Alaska causes normal law enforcement to be both daunting and difficult since officials are
unable to efficiently monitor most areas in the state. Instead of relying on the limited resources
of conservation managers, engaging the Alaskan public ensures that remote areas are monitored
for invasive species. The Alaskan public must be engaged in invasive species prevention efforts
in order to ensure successful program implementation.

Yet, social challenges inhibit the involvement of the public and hence effective invasive
species prevention efforts. Various belief barriers hinder invasive species prevention efforts by
limiting the permeation of knowledge and concern about invasive species throughout the public
(Prinbeck, Lach, and Chan 2009).” A case study which surveyed Florida residents provides a
clear example of the impacts of such belief barriers on public engagement. Although Florida is
overrun with invasives, 63% of survey respondents reported being slightly or not knowledgeable
about invasive species (Huang and Lamm 2016). When respondents were asked about their
knowledge of prevention strategies, 66% of respondents reported they were either slightly or not
knowledgeable about how to prevent the spread of invasive species (Huang and Lamm 2016).
The presence of belief barriers in Florida contributed to limited public engagement in combating

the spread of invasive species, despite the plethora of tangible examples of the negative impacts

" Prinbech, Lach and Chan identify 6 social barriers: invasives species prevention strategies are perceived as worse
than the presence of the invasive species, fighting invasive species is in itself a losing battle, invasive species are a
low managerial priority, the general public does not know nor care about the presence of invasive species or
effective preventative efforts, and lastly, recommended preventative behaviors are perceived as demanding of the
public.



of invasive species. Furthermore, invasive species denialism has increased over the last three
decades (Ricciardi and Ryan 2018). Invasive species denialism is a variation of science
denialism which is defined as “the use of rhetorical arguments to give the appearance of
legitimate debate where there is none, with the ultimate goal of casting doubt on scientific
consensus’ (Ricciardi and Ryan 2018). When coupled with the belief barriers against invasive
species, invasive species denialism not only damages public engagement, but also detracts from
effective management overall.

Communication efforts are a strategy to overcome social challenges affecting invasive
species management. Such efforts establish a framework through which the public learns how to
appropriately respond to situations with which they have little experience (Gamson and
Modigliani 1989, Melero 2017). On the other hand, when information is improperly
communicated, the public can be discouraged from acting on an issue and denialists or other
groups in society are able to step in and shift the public’s perception of the management effort
(Warner and Kinslow 2011). Through targeted communication messaging, the public can be
empowered to take action regarding the spread of invasive species. However, how
communication efforts are structured is an ongoing debate in conservation management.

Traditionally, the scientific community pushed for the need to promote scientific literacy
among the public. Scientific literacy is defined as the ability of the public to understand basic
scientific concepts and critically evaluate scientific evidence (Laugksch 1999). Rather than
focusing on a particular topic, authors argued that the general public should be taught to think
analytically (Diethelm and McKee 2009). The foundation for this argument stems from research
discussing the public's exposure to fake news, with individuals who consume false news being

more susceptible to inaccurate claims (Balmas 2012). This line of argument asserts that by using



critical thinking the public can be taught to discern between un-trustworthy and reputable
scientific claims. Although scientific literacy can help develop a toolkit to overcome invasive
species denialism, scientific literacy can also result in the reinforcement of false beliefs as the
same strategies which can be used to debunk a false finding are utilized to criticize rigorous
science as well. Furthermore, in the case of invasive species, the scientific literacy argument is
insufficient because it does not account for the existing belief barriers about invasive species. For
example, some invasive species prevention efforts are perceived as too complex to even
undertake and in other cases certain invasive species are considered desirable (Clavero 2014,
Prinbeck, Lach, and Chan 2009). The presence of belief barriers along with the continued rise in
invasive species denialism, despite efforts at promoting scientific literacy, indicate that the
public’s lack of action regarding invasive species management is not due to a lack of critical
thinking.

An alternative argument for raising awareness about invasive species incorporates a
deficit model. Within the deficit model, the public’s rejection of scientific information is driven
by a lack of knowledge or understanding of the issue at hand (Wald et al. 2018). Unlike the
scientific literacy argument, the deficit model necessitates that conservation managers explain
the reasoning behind conservation strategies (Selge, Fischer, and van der Wal 2011, Bremmer
and Park 2007, Wald et al. 2018). By explaining the reasoning behind conservation management,
conservation managers are able to counteract some of the belief barriers like the perceptions that
invasive species are a low management priority or the negative perception of invasive species
preventative strategies. Including public input in conservation management also helps
individuals with less certainty about management develop more favorable outlooks towards the

management approach (Herlan et al. 2012). With better outlooks on invasive species



management, the public becomes inherently less susceptible to invasive species denialist claims
since the public is taught to appreciate the need for invasive species prevention.

Another significant difference between the scientific literacy model and the deficit model
is the incorporation of personal values into communication messages in the deficit model. Selge,
Fischer, and van der Wal argue for conservation managers to understand the drivers behind the
public’s perceptions or actions (2011). Understanding the public’s perceptions and actions
further counteracts belief barriers that the public may be harboring, such as the level of existing
knowledge and concern among the public about invasive species. Individuals can feel
empowered through communication strategies by using “driver models” which directly connect a
person's actions with their impact on environment (Hart and Larson 2014). Additionally,
communicating through personal values helps contextualize conservation within a community
context (Bowen-Jones and Entwistle 2002). For many, empathy, self and community benefits,
and a sense of personal responsibility about biodiversity loss are cited as important drivers for
action (Melero 2017). Therefore, by contextualizing information about invasive species
prevention within a personal context, conservation managers can increase the lay persons level of
support for invasive species prevention efforts or attitudes towards prevention efforts.
Understanding the value systems of the public therefore becomes an important first step when

designing the message for the deficit model.



The Social Contract

Table 1: Diagram of the Social Contract
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Using the deficit model to reach every individual in the public is extremely challenging
due to cost and time constraints, necessitating the delineation of opinion leaders (Abroms and
Maibach 2008, Seekamp et al. 2016). Some information sources and venues are trusted by both
the public and conservation managers. These sources and venues are also known as opinion
leaders and they are necessary to disseminate information to an audience (Seekamp et al. 2016).
Opinion leaders have the potential to influence both their local and transient communities by
disseminating information and impacting normative social pressures (Howell, Shaw, and Alvarez
2014). With invasive species, both conservation managers and the public must have opinion
leaders to guide the discussion about preventing the spread of invasive species.

Both groups of opinion leaders receive information from conservation managers.
Manager-oriented opinion leaders are either groups of individuals or organizations who

participate in collaborative efforts to prevent the spread of invasive species. Manager-oriented




opinion leaders do not have to be conservation managers themselves, but are actively involved in
processing information to present to the public through research, outreach, policy work, etc. On
the other hand, public-oriented opinion leaders are trusted members in local communities who
are willing to share messages with their local community. Public-oriented opinion leaders engage
in a dialogue with the manager-oriented opinion leaders to provide feedback about the
information the manager oriented leaders wish to share with the public. Either group of opinion
leaders, manager- or public-oriented, can distribute information to the public. Nonetheless, the
presence of opinion leaders to moderate the spread of information creates a social contract for
science between the conservation managers and the public.

The social contract for science builds off of the political theories of 18th century
philosophers. In the 18th century social contract, people give up rights to a governing body in
exchange for protection. The social contract for science operates in similar terms with the public
giving something up in exchange for something else from managers, but rather than trading
protection for rights, the social contract for science is an exchange of information. In the social
contract for science, science makes discoveries and passes them to the public through a principal
agent model (Gibbons 1999, Guston 2000). The principals are the conservation managers who
create delegation for the agent while the agent is the public which performs the delegated task
(Guston 2000). Other authors, such as Lubchenco, called for the social contract for science to be
expanded to be ecologically sound, economically feasible and socially just in order to
accomodate for environmental and social change (Lubchenco 1998). Lubchenco also calls on
scientists to lead the dialogue of scientific priorities, new institutional arrangements, and
improved mechanisms (1998). Within this conceptualization of this social contract, society

expects science to produce both useful and best science (Lubchenco 1998).



According to the social contract for science, social authority breaks down when the
linkages between various groups are inadequately established (Gibbons 1999).2 Oftentimes,
opinion leaders must balance the conflictual objectives of conservation managers and the public
in order to create a successful chain of information to prevent the spread of invasive species
(Marris et al. 2006). For example, recreational fisheries worry about control measures for
invasive species, but conservation managers tend to express greater interest in the early detection
of invasive species in addition to the cost of managing the invasive species (N’Guyen 2015).
Furthermore, the presence of belief barriers against managing invasive species contributes to the
different perceptions among conservation managers and the public, resulting in a general distrust
of managers by the public (Wald et al. 2018). Opinion leaders can combat the disconnect
between conservation managers and the public through tailored communication efforts which
can help create a shared research foundation (N’Guyen et al. 2015).” Therefore, the theory is as
follows:

Conservation managers have a social contract with the public which is moderated by

opinion leaders. The linkages between conservation managers, opinion leaders, and the

public allows conservation communication initiatives to be executed efficiently.

However, if coordination points in social networks are disregarded, the social contract for

science is no longer effective.

8 Additional calls for updates to improve the effectiveness of policy have included changing how science
is discussed and valued in society in general (Guston 2000).

® Communication is the process of science speaking to the public and the public speaking back (Gibbons
1999).



Hypotheses:

1) The social contract for science is ineffective when opinion leaders are misaligned in their
value systems.

2) Manager-oriented and public-oriented opinion leaders for invasive species will differ
based on their level of knowledge and comfort regarding invasive species management
due to failed communication efforts.

3) The social contract for science is ineffective when managers present information to the

public without establishing a social connection.

Methodology

The study consists of a two-part approach. In part one, I assess data gathered at the
Annual Invasive Species Workshop. The Annual Invasive Species Workshop is a focal point for
various manager-oriented opinion leaders to meet and discuss ongoing developments in invasive
species management throughout the state of Alaska. During the weeklong conference, between
100-150 attendees listen to various presentations from conservation managers and fellow opinion
leaders on current and emerging invasive species issues facing the state (UAF 2019). External
speakers are also invited to present their findings from invasive species preventative efforts in
the contiguous U.S.

I create a sample pool for the conference by stratifying the list of 34 presenters at the
conference into the following groupings: university, official, federal agency, corporation, tribal
organization, state agency, and nongovernmental organization. Using a random number
generator, | rank the presenters to determine the order in which I plan to interview them. I follow

the list from left to right, ordering the speakers based on the random number and rotating through



the organizations. However, it is important to note that the ranking is a guideline and not a
concrete list. Actual interviews are conducted in an approximate manner of the randomized order
because each grouping has a different number of presenters and many of the speakers arrive and
leave at various points in the conference. Interviews are conducted between panels and
before/after events of the week-long the conference.

Part two of the study supplemented the manager-oriented opinion leader data from the
conference with public-oriented opinion leader data from bait and tackle shops throughout the
state. In the case of Alaska, bait and tackle shops are public-oriented opinion leaders because
outdoor recreation vendors in general are identified as opinion leaders (Howell, Shaw, and
Alvarez 2014). The bait and tackle shops are particularly effective in disseminating information,
and their engagement in conservation practices impacts normative social pressures on the general
public (Howell, Shaw, and Alvarez 2014). The shops are able to disseminate information to
resource users who are vectors for the spread of invasive species. For example, aquarists, water
gardners, outdoor pond owners are vectors for the spread of invasives (Seekamp et al. 2016). The
focus is then further narrowed to local vendors because local vendors in Alaska are often well
established, helping to account for the transience of temporary pop-up shops. Furthermore, local
vendors are likely to be members of the communities where they own their shops, entailing that
they are aware of community issues outside of a store setting.

In order to generate a sample pool of the bait and tackle shops, I begin by creating a
comprehensive contact list of various vendors that provide equipment or tours for outdoor
recreationists living or visiting Alaska. With assistance from the Fisheries and Ecological
Services staff of the U.S. Fish and Wildlife Service, I select a sample of 31 local outdoor

recreation vendors was selected. The selected areas focus on major hubs in Interior and



Southcentral Alaska where most of the state’s population is located.'® Surveys are conducted
within the following cities/towns: Anchorage; Fairbanks; Seward; Soldotna; Wasilla; and
Kodiak. At each location, store managers or owners are interviewed, acting as representatives for
the given location.!' Some locations require multiple visits in order to meet with the point of
contact.

Similar questionnaires are developed for both parts of the study. For part one, a nine-
question interview is utilized to collect manager-oriented opinions on personal and
organizational values, management decisions, and prevention efforts. The survey undergoes
several revisions and is approved by the College of William & Mary’s Student IRB. For part
two, a ten-question interview is used to assess vendors’ values, knowledge, and level of concern
about invasive species. The questions are reviewed by a U.S. Fish and Wildlife Service
Information Collection Clearance Officer as well as the agency’s Human Dimensions Branch.
The second interview is ultimately approved by the U.S. Office of Management and Budget. In
both cases, many of the questions allow for multiple responses. Not all participants answer all of
the questions and respondents could report multiple answers. Each participant is asked the
following series of questions in the order shown in Appendix 2, Figure 1 and Figure 2. In both
questionnaires, respondents are asked to think about their personal values and on behalf of their
business/organization in order to control for the differences between the two.

Once all of the interviews are conducted, the responses are transcribed and then coded

into categories to allow for the emergence of broader themes within both datasets.

1% See Appendix 1 in order to view a distribution of population data in the state.
" The terms owners, locations, or businesses are used interchangeably throughout the remainder of the
paper.



Results

In part one of the study, interviews were conducted with 28/34 selected presenters. From
the “University” category 5/7 presenters were interviewed. From the “Officials” category 1/2
presenters were interviewed. From the “Federal Agencies” category 6/9 people were
interviewed.'? From the “Nongovernmental Organization” category, 3/4 presenters were
interviewed. All selected presenters from the “LLC” (2/2), “State Agencies” (6/6), and “Tribal
Group” (4/4) were interviewed.!3 An additional 3 conference attendees were also interviewed
because several of the presenters recommended them as reputable manager-oriented opinion
leaders regarding invasive species management efforts in the state. Two of the additional
interviews were with federal employees and one was with a representative from a
nongovernmental organization. Commonalities arose within and across the interviews.
Nonetheless, responses from opinion leaders varied by organization. Both quantitative and
qualitative results are discussed below.!'* For more information about responses to the following

questions, see Appendix 3.13

12 Agencies which were represented at the conference included: the US Fish and Wildlife Service,
National Oceanic and Atmospheric Administration, US Forest Service, and the US Department of
Agriculture.

13 Respondents are described interchangeably as respondents, representatives, or opinion leaders with a
certain background.

' Quotes from respondents are not verbatim. Due to time constraints as well as IRB restrictions, only
notes were jotted from interviews.

1% Not all questions are discussed in the results section.



Results from the Annual Invasive Species Workshop
Conference Survey Question 1: Why do you think invasive species are a concern to Alaska?

Personal Reasons for Concern About Alaska
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Theme of Responses

Opinion leaders in invasive species efforts were primarily concerned with the state’s
ecosystem and its services. Whether as a threat to Alaska’s ecosystem services (21 respondents),
a threat to Alaska’s ecosystem (20 respondents), or as contributing factors to Alaska’s pristine
habitat (15 respondents), many of the manager-oriented leaders were invested in maintaining the
integrity of Alaska’s natural resources. The category “Ecosystem Services” differentiated from
the category “Harm Ecosystems” because whereas “Ecosystem Services” incorporated responses
such as recreation and how the ecosystem can be used, “Harm Ecosystems” encompassesed
responses which addressed preserving the ecological integrity of the Alaskan ecosystems. Many
of the respondents also emphasized that Alaska is one of the few pristine ecosystems that has
remained “untouched” and has “too much to lose” if invasive species are allowed to degrade its
lands and waters. Although “Loss of Pristine Habitat” may be incorporated into both “Ecosystem

Services” and “Ecosystem,” these responses received their own category because they captured



sentiments of the intangible benefits of Alaska’s wilderness. Unlike the “Ecosystem Services”
and “Ecosystems” categories, “Loss of Pristine Habitat” was a phrase imbued with human
values. One state respondent captured all three of these sentiments when he noted: “I live in
Alaska because of the wildlife, fisheries, and overall undisturbed ecosystems. Invasives threaten
all of this. With invasive species in the state, there is only a negative impact and if nothing is
done to address their presence then it’s only going to get worse.”

Another category worth noting was the importance of culture in many of the responses.
Overall, 13 respondents expressed concern with invasive species because they “Impact Culture.”
A university respondent noted that “Alaska depends both literally and emotionally on it’s natural
resources.” Several respondents acknowledged that invasive species damage this linkage
between culture and natural resources by degrading existing resources and threatening cultural
symbols like salmon. Tribal representative were especially concerned about the threat of invasive
species to the cultural values of their respective indigenous communities. One tribal
representative discussed the impending reality of invasive species impact on the tribes when she
stated that “Invasive species risk recreational activities, wildlife and wilderness, but for the
tribes, they are a risk to subsistence resources. Without the resources, the tribe can’t continue

cultural traditions.”



Conference Survey Question 2: Why is your organization concerned with invasive species in
Alaska?
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Although presenters and their organizations shared similar concerns, the terminology
used to describe the concerns differed. Once again, “Harm Ecosystem Services” comprised
several responses, but to a lesser extent with only 10 respondents citing it as a concern for their
organization. Other categories varied from the first series of responses in the language used to
describe them. Rather than stating that invasive species “Harm Ecosystems,” presenters stated
that their organizations were concerned with “Ecosystem Health.” Instead of talking about how
invasive species “Impact Culture”, respondents stated that their organization is concerned with
“Impacted Communities.” Once again, tribal representatives noted the importance of culture in
the context of invasive species management. For example, a tribal representative noted that
“Subsistence and culture are first and foremost intertwined. The fish are the most important to
the tribe and if you compromise the fish, that is problematic. This summer, the runs were bad and

by adding stressors like invasive species these aspects add up.”



Another distinction between individuals and their organizations was in the categories of
state and federal respondents. All federal representatives and most state agency representatives
stated that their organization’s interest in invasive species management was because they are
required to deal with invasive species through mandates and policies. A federal respondent
stated: “As part of my agency, our job is to manage forests. We strive to achieve the greatest
good for the greatest number of people and we can’t do that if the ecosystem is degraded. By
policy, executive orders, and mandates, it’s our job to manage invasive species.” Between
federal and state respondents, state level respondents expressed that their organization had a
greater distribution of concerns with some respondents listing concern over ecosystem services
and the cost-effectiveness of prevention as justifications for involvement in invasive species
management. In contrast to the federal representative, a state representative explained that
“Every state is concerned with invasive species because their presence becomes more expensive
and we can’t predict their impacts. We’ve also seen what happens when their presence isn’t
addressed.” Federal and state respondents inflated the “Required To” category, which is
composed of 20 respondents, but nongovernmental groups also attributed some of their work to

their mission statements and other forms of commitments to combating invasive species.



Conference Survey Question 3: Is there a particular invasive species with which you or your organization
is concerned with?
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Management-oriented opinion leaders listed a plethora of invasive species with which

they were concerned with. Responses to this answer could be mentioned in other questions, but

were only coded as once per conversation. Listed species range from Siberian Silk Moths, to

European Green Crabs, to Bird Vetch. Nonetheless, plant species dominated conversations with

44 different plant species mentioned during interviews. Among the plant species listed, Elodea

was mentioned by 12 respondents. Elodea was also the most commonly cited invasive species of

concern overall. The interviewed official stated that “Elodea is our number one priority because

we’ve seen how fast it grows and its impacts in Anchorage.” Northern Pike was the second most

listed invasive species, having been mentioned by 7 respondents. Hawkweed and Bird Vetch tied

for third from among specific invasive species listed, having been mentioned by 6 respondents.

Discussion of other invasive species taxa was more dispersed with many species being listed



only once or twice. Different groups at the conference also differed in the number of invasive
species they listed as part of their responses. Tribal representatives tended to focus on single
invasive species with which they had management experiences whereas university respondents
tended to list a variety of species of concern.

The category “Depends on Priorities” was mentioned 30 times when asked about invasive
species of concern. Priorities were based on circumstances and regions, as well as ranking
systems like the Alaska Center for Conservation Science and internal priority lists for
organizations. A university representative explained that “Prioritizing which invasive species to
address is tricky because in some cases we’ve lost the war. We use priority lists to eradicate and
contain invasive species. Which invasive species you’re managing also depends on where you
are in the state.” A state representative also discussed their organizations use of a ranking system
in addressing invasive species invasions. He stated: “We use a top 50 list at the Council. We’re
looking at dreissenid mussels, feral swine, northern pike, diseases such as whirling, and so on.
The top fifty are chosen from a matrix and expert panels assess the invasive species level of risk

and their manageability.”



Conference Survey Question 4: Do you think sectors of the public know about invasive species?

Whether Manager-Oriented Opinion Leaders Think the
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Conference Survey Question 5: Do you think sectors of the public care about invasive species?
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Questions 4 and 5 had similar responses, with a majority of conference presenters
thinking that sectors of the public both know and care about invasive species. Only two
responses were “No” for both questions and both were from federal employees. Within the
“Undetermined” category, the respondents exhibited concern over the level of knowledge
available to sectors of the public as well as the public's familiarity with the impacts of invasive
species. Many seemed to think that if the knowledge is presented to the public then the public
will respond accordingly. As an LLC representative described the predicament: “Very little of
the public knows about invasive species. There’s a lack of common knowledge...They don’t care
because they don’t know, but if they had the education then they would.” A respondent from one
of the tribes also commented that “The public is clueless about invasive species. They know the
basic concept of weeds. Besides us, the biologists, the public is not well informed.” Another
respondent later added that “If everyone knew about the impact of invasive species, then they
would likely care. These actions aren’t done maliciously, but out of ignorance.” University
respondents were the most optimistic about sectors of the public knowing and caring about
invasive species. Only four respondents were unsure about whether sectors of the public know or
care about invasive species.

For both questions, respondents also noted that their responses were species and area
dependent. Species-wise, terrestrial invasive species were assumed to be less well known by the
public than aquatic invasive species. Other cases demonstrated that level of knowledge also
varied by area with representatives from island communities explaining that invasive species
prevention efforts in their communities are distinct from the broader state of Alaska. A tribal
representative from an island community described that “Yes we know a lot about crayfish in

Kodiak because we’re eating them and orange hawkweed too, but even then many don’t know



that hawkweed is invasive because it’s pretty. The general public probably knows less, especially
in bigger areas like Anchorage. We’re a small town so we read signs.” A second tribal
representative also illustrated the distinction between the general Alaskan public and her island
community: “On the island community people definitely know about invasive species. In the
broader state of Alaska, they don’t, but even being here at the conference, I’m here to learn and I
feel like I know nothing now.”

Several other trends should also be noted in responses to both of these questions. A
common trend throughout several of the opinion leaders are comments of “hope so.” Similarly,
some respondents noted that some sectors know about invasive species, but the number of people
who know is trivial. A federal respondent captured this sentiment when he said “Yes, some
sectors know, but the’re a small percentage of sectors and an even smaller percentage within
them.” Additionally, some respondents wavered in their confidence of whether the public both
knows and cares about invasive species. The federal respondent directly stated that no the public
does not know, but yes some sectors care. Other respondents fluctuated more in their responses.
For example, one state representative answered “Yes” that the public knows about invasives
species, but when asked about whether sectors of the public care about invasive species, the
same respondent answered “Some”. The media attention given to invasive species in the lower
48, with Florida in particular, was also cited as the antithesis of the pristineness of Alaska’s
resources and therefore an informative example for Alaska’s public about the dangers of invasive
species. A respondent from a nongovernmental organization stated: “We’re seeing more and
more people know about invasive species as snowbirds come from areas riddled with invasive
species, like Florida.” Another recurring trend among responses for these questions was

mentions of the lack of funding to engage in research to assess public opinion.



Conference Survey Question 6: In your opinion, who is the most important audience to target when
communicating about invasive species?

Important Audiences to Target for Communication Efforts
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Response Theme

When asked about who is the most important audience to target regarding invasive
species, “Outdoor Users” compromised the largest portion of responses (19 respondents), but
otherwise the responses were relatively mixed. “Outdoor Users” included hikers, fishermen,
hunters, subsistence communities etc. Before being condensed into broader themes, the category
“Outdoor Recreationists” compromised the largest identified target group with 9 respondents
stating that outdoor recreationists are an important audience to target. While many respondents
within the “Everyone” category (compromised of 6 respondents) simply stated everyone should
be targeted for communication efforts, one respondent also described the need to target everyone
but delineate sectors within the broader mass. The state representative described how “We need

to communicate to everyone. We have to identify those who can move invasive species, those



who are impacted by invasive species, those who care about invasive species, and the negative
impact of invasive species. Then we need to split them apart and target specific groups.”

The “Vectors” category was differentiated from other categories because although most
of the other groups can be identified as vectors for the spread of invasive species, the “Vectors”
category specifically concerned individuals and organizations spreading invasive species such as
recreationists in infested areas. A university respondent explained that “We need to target rural
Alaskan communities and off the road systems. Youth are important too. Also, we should focus

on people bringing people.”

Conference Survey Question 7: In your opinion, what’s the most effective method of preventing the
spread of invasive species?
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Species

N
(S

22

=N
o

Number of Respondents
[
o O wn
H-
- S
o
- r
. v

Response Theme

Although many respondents stated that effective strategies vary by sector and vector,
“Increasing Awareness” (22 respondents) was listed as the most effective method of preventing
the spread of invasive species. Aspects of awareness included inreach and outreach. Although

recognizing that inreach and outreach are important mediums, a state representative noted: “I’m



a biologist. I don’t know how to communicate information in the best ways.” An NGO
representative who was interviewed at the same time agreed. The second most popular approach
to preventing the spread of invasive species, mentioned by 15 respondents, was identified as
“Management.” For the “Education” category, several respondents listed only education as an

effective method of preventing the spread of invasive species.

Conference Survey Question 9: Do you think that the slogan “Clean, Drain, Dry” is effective?

Perceived Effectiveness of "Clean, Drain, Dry" By Manager-
Oriented Opion Leaders
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Opinion leaders were asked to provide their opinion on the effectiveness of the “Stop
Aquatic Hitchhikers Campaign!”'¢ For this question, only one response was coded for each
respondent to minimize the conflation between the “Yes” and “Undetermined” categories. Many

of the responses, 13 of the respondents, expressed support for the effectiveness of “Clean, Drain,

16 “Stop Aquatic Hitchhikers” is one of the most well recognized messaging campaigns for limiting the spread of
aquatic invasive species. It’s byline is “Clean, Drain, Dry.” Since Alaska is dependent on its water bodies, I chose to
focus on this campaign rather than other well known invasive species prevention slogans (eg: the “Don’t Move
Firewood” campaign).



Dry.” Some of the respondents briefly elaborated on why they believed “Clean, Drain, Dry” to
be effective, describing the slogan with phrases such as “direct and obvious”, “saturated”, and
“action oriented.” The interviewed official stated that “I do think it’s effective. It’s like when you
hear something seven times. We have to mimic the level of the campaign by saturating it at every
opportunity.” However, many of the “yes’s” were hesitant or conditional. For example, one
respondent from a state agency noted that “We love to have it, but I don’t know the studies. The
slogan seems to be effective but we don’t have the resources. We’ve done a study with “Don’t
Move Firewood.” We hope so, yeah.” Some of the respondents who said “Yes” also admitted
that although they like to think that it is an effective slogan, they recognized the bias of their
response as people working in the field of invasive prevention. Every respondent from a state
agency said “Yes,” whereas respondents who were federal employees were split with about half
saying “Yes Clean, Drain, Dry is effective” and others stating that its effectiveness is
undetermined.

The “Undetermined” category (11 respondents) included features such as the need for
fines for “Clean, Drain, Dry” to be effective or the condition that the slogan has to be sufficiently
disseminated throughout the state. Additionally, several respondents noted the presence of a “gut
feeling” when discussing the effectiveness of “Clean, Drain, Dry”. Yet, others and sometimes the
same respondents, noted that the slogan may be effective in the “lower 48,” but was not practical
in the state of Alaska. Cordova was a commonly cited place in Alaska where the effectiveness of
the slogan comes under question. Due to abundant rainfall, the “Dry” aspect of “Clean, Drain,
Dry” becomes impractical.!” When asked about the “Clean, Drain, Dry”, a respondent from the

university discussed his hesitancy about the effectiveness of the slogan, citing his personal

7 According to U.S. Climate Data, Cordova experiences an average annual precipitation in rainfall of
148.37 inches.



experiences as evidence. He said “As a boater without a garage, I try to do these steps, but when
it isn’t dry, it’s not always possible. The slogan can be effective if it hits everyone, but we need

to make it practical and make it hit home. It’s not that bad, but it’s not long enough.”

Results from the Bait and Tackle Shops

In part two of the study, interviews were conducted with 24/31 selected locations. As the
largest city in the state, there were nine stores selected from Anchorage and all were interviewed.
In Fairbanks, 5/7 locations were interviewed. In Seward, only one location was selected, but the
owners declined to participate. In Soldotna, 2/5 locations were interviewed and although one
location declined to participate, the owner did contribute insights. In Wasilla, 3/3 locations were
interviewed. Lastly, in Kodiak, 5/6 locations were interviewed. Commonalities arose within and
across the interviews. Nonetheless, responses from businesses tended to vary by geographic
locations. Both quantitative and qualitative results are discussed below.!® For more information,

see Appendix 4.

'8 Similarly to the opinion leader surveys, quotes from respondents are not verbatim. Due to time
constraints as well as IRB restrictions, only notes were jotted from interviews.



Bait and Tackle Shop Survey Question 1: What do you value most about Alaska?

Business Owner Personal Values about Alaska

30

25

24
23
20
12
10
6
5
0 .

Alaskan Lifestyle Nature Recreational Other Everything
Opportunities

Response Theme

Number of Respondents
(]

v

Rather than begin with conversations about invasive species, bait and tackle shops were
first asked about their value systems. When asked about their personal values, shop managers or
owners were often surprised and made comments similar to “Phew, there’s a lot.” Of the
locations surveyed, 6 explicitly said they valued “Everything” about the state. When asked to
narrow those values, many tended to focus on aspects of the state which fell in the “Alaska
Lifestyle” category which was comprised of 24 respondents. Within the “Alaska Lifestyle”
category, many respondents pointed to the lack of people in the state, the opportunity to live a
subsistence lifestyle, and the greater degree of privacy they felt by living in the state. A store in
Fairbanks stated “There’s a difference between here and there in the sense that you can go 10
minutes in a direction and there might be civilization at some points but in another spot it’s the

wilderness.” Another store in Wasilla expressed similar sentiments “I value everything about the



state, but especially the laid back lifestyle. It’s not like the lower 48.” The “Alaska Lifestyle”
category was also commonly tied to the “Nature” category, which was composed of 23
respondents. Throughout the state, the importance of the Alaskan lifestyle and its connection to
nature was represented consistently, regardless of the area’s population size. A respondent from
a bait and tackle shop in Anchorage stated: “I value the lifestyle the most. It affords people to
have a connection with the outdoors so that people are able to cohabitate the landscape with
nature.” A respondent from a bait and tackle shop in Kodiak echoed the sentiment, stating that
“Alaska’s sustainable resources allow us to live off the land.”

Although the bait and tackle shop busines