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Abstract

Environmental managers struggle with communicating accurate and relevant informa-
tion and with gaining trust from the communities they serve, problems that are especially
pronounced in minority and colonized communities. An important step in developing suc-
cessful management strategies is partnering directly with the communities involved, but
community perceptions are rarely surveyed thoroughly when developing these strategies.
We held discussions with 73 people across 22 small groups about their perceptions of
environmental issues, with a focus on invasive species, on the island of Guåhan (Guam),
a US island territory with a long and continued history of colonization by Western coun-
tries. We conducted these small group discussions with long-time residents to learn about
their environmental concerns and perceptions of invasive species and management efforts.
Using grounded theory, we identified themes concerning apathy, proenvironmental behav-
iors, frustrations with efficacy, and disconnectedness from environmental decision-making
among residents of Guåhan. Residents expressed feeling disconnected from management
decisions, which they critiqued as ineffective, but largely felt helpless to affect. Still, resi-
dents related to us their proenvironmental behaviors (e.g., picking up litter and controlling
invasive species) and expressed a desire to learn more about management efforts. Our
results highlight a clear need for improvement and expansion of engagement with Guåhan
residents about environmental management, as well as opportunities to engage with a
concerned and potentially proactive community.
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INTRODUCTION

Understanding community perceptions of environmental issues
is a critical step in planning successful conservation strategies.
However, many conservation practitioners and researchers still
struggle to align their priorities with those of the communities
that they work in. This disconnect can be even more pro-
nounced when the communities that they are working in are
historically disenfranchised. For example, historically marginal-
ized communities that often suffer environmental injustices
disproportionately may not have the power and resources to
address issues related to conservation and invasive species
management (Brown, 1995; Schell et al., 2020). Indigenous
communities’ perspectives on and responses to invasive species
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and other conservation challenges have received little attention
in the published literature (Barbour & Schlesinger, 2012; Wehi
et al., 2023). More recently, environmental managers have been
shifting to codevelopment of conservation strategies with com-
munities that have long been excluded from these processes
(Kamelamela et al., 2022; Ticktin et al., 2006; Wehi et al., 2009),
but many places have yet to adopt these practices and much
more is left to be understand about how to best undertake this
codevelopment.

The number of studies focusing on perceptions of inva-
sive species and invasive species management has increased
over the past few decades (Estévez et al., 2015; Fraser, 2006;
Lewis et al., 2019; Shackleton et al., 2019; Wald et al., 2019).
These studies highlight some of the barriers to invasive species
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management, which can arise even when the risk associated
with an invasive species is urgent and well understood by bio-
logical experts. Communities may oppose control of species
perceived as charismatic, culturally important, or useful (Estévez
et al., 2015). The lethal control of cats in the United States,
although supported by avian conservation groups, such as the
Audubon Society, is vehemently opposed by animal welfare
groups, who prefer nonlethal strategies, such as trap neuter and
release (Wald et al., 2013). The damage done by feral pigs in
Hawaiian ecosystems is well documented (Nogueira-Filho et al.,
2009), but management has been met with opposition by local
hunters who value pigs culturally and who want to continue to
hunt them (Maguire, 2004). Even if perceptions of a non-native
species are largely negative, control methods might be opposed
if they are perceived as risky, cruel, ineffective, or culturally
insensitive. For example, the Karuk Tribe and other community
members in California opposed control for the highly inva-
sive spotted knapweed because the aerial herbicide treatments
were perceived as a threat to human health and water resources
(Norgaard, 2007). As these examples illustrate, invasive species
management projects can be thwarted due to a lack of pub-
lic involvement and support, even if the control methods are
supported by natural resource managers.

The histories of certain communities may also disempower
and discourage action. For example, historically marginalized
communities who often suffer environmental injustices dispro-
portionately may not have the power and resources to address
issues related to conservation and invasive species management
(Brown, 1995; Schell et al., 2020). In particular, Indigenous peo-
ple’s perspectives on and responses to invasive species have
received little attention in the literature (Wehi et al., 2023). With
all this considered, perceptions of environmental threats are
varied and contextual—a better understanding of communi-
ties’ perceptions of an environmental threat is often a necessary
precursor to addressing the threat. Further, understanding the
history and culture of a particular community is important, as
these contexts may affect both perceptions and motivations.
Our research considers these cultural and historical contexts,
and we explain some of the history, environmental issues, and
relevant political and governmental background for our study
area below.

As is the case with many other oceanic islands subject to the
harms from invasive species (Russell et al., 2017), the island of
Guåhan (Indigenous name for Guam) is in need of conserva-
tion action due to the presence of multiple harmful invasive
species (Fritts & Rodda, 1998; Rodda et al., 2008). Feral pigs
(Sus scrofa) and Philippine deer (Rusa marianna) have been on the
island for centuries and damage native habitats as well as peo-
ple’s properties (Conry, 1989; Wiles et al., 1999). Invasive vines,
especially the chain-of-love (Antigonon leptopus), and the inva-
sive tree Vitex parviflora smother or outcompete native plants
(Bevacqua & Miller, 2020; Marler, 2020). A number of damag-
ing insect species have been introduced as well. The coconut
rhinoceros beetle (Oryctes rhinoceros) (hereafter rhino beetle) has
damaged many of the island’s palm trees, namely coconut trees
(Cocos nucifera) and betel palms (Areca catechu), both of which
are culturally important. In addition, little fire ants (LFAs) (Was-

mannia auropunctata) present a threat to native wildlife, domestic

animals, and people (Moore et al., 2015; Raymundo & Miller,
2012). The brown treesnake (Boiga irregularis) is responsible for
the near-complete disappearance of Guåhan’s native forest birds
(Fritts & Rodda, 1998; Savidge, 1987) and subsequent societal
and ecological impacts (Fritts et al., 1990; Rodda & Savidge,
2007; Rogers et al., 2017).

The prevalence of invasive species is intertwined with
Guåhan’s colonial history. Pigs were introduced by Spanish
colonists (Conry, 1989), and brown treesnakes were introduced
in military cargo at the end of World War II (Savidge, 1987).
The management of these species has also been intertwined
with colonialism because of Guåhan’s political status as an
incorporated territory of the United States. The Department
of Defense (DOD) owns almost one third of the island, and
federal agencies play a large role in conservation. Therefore,
many invasive species management actions are conducted to
comply with federal mandates, such as the Endangered Species
Act (1973) and Sikes Act (1960), rather than community con-
cerns. Actions by DOD are perceived by the local population as
“behind the fence,” that is, largely inaccessible and disengaged
from the rest of the island (Alexander, 2016). Government of
Guam natural resource agencies prioritize US federal mandates
because federal counterparts fund a large portion of their work
(Joint Region Marianas, 2020; US Department of the Interior,
2017, 2021). For example, the local wildlife agency, Division
of Aquatic and Wildlife Resources, funds much of their work
through federal grants from agencies, such as the US Fish and
Wildlife Service and the Office of Insular Affairs. Therefore,
even if the local community and lawmakers were to push for
their own priorities, federal priorities tend to take precedence
because local agencies are funded to prioritize them.

Guåhan’s political status, colonial history, and cultural make-
up likely influence residents’ perceptions of both the envi-
ronmental issues and the entities attempting to address these
issues. In other colonized islands, there is a disconnect between
Indigenous or local populations and colonial governments in
speaking about the environment and in how environmental
issues are managed. Even what to consider native or non-native
in Hawai‘i illustrates a disconnect between government biolo-
gists and Indigenous Hawaiians (Helmreich, 2005). In Puerto
Rico, local communities have negative perceptions of the US
Fish and Wildlife Refuge in the militarized island of Vieques
(Guzman et al., 2020). Because Guåhan is a territory with a sim-
ilar relationship to the United States as Puerto Rico, there could
also be a similar disconnect between residents and current envi-
ronmental management strategies, including addressing invasive
species.

We focused on invasive species and their management
because of the severity of their impacts in Guåhan and the
dearth of relevant socioecological studies in this region. Despite
the severe impacts of invasive species in Pacific Islands (Hays &
Conant, 2007; Rodda & Savidge, 2007), very few studies on pub-
lic perceptions have been conducted outside of New Zealand or
Hawaii (Black et al., 2021; Wald et al., 2019; Warner & Kinslow,
2013). Just as in these other colonized places, we anticipate that
variables, such as colonization and militarization of the island
(Alexander, 2016; Demeulenaere, 2021; Guzman et al., 2020),
may play a role in how residents perceive invasive species and
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their management. We sought to explore Guamanians’ concerns
about invasive species and other environmental issues and their
perceptions of environmental management strategies.

METHODS

Study area

Indigenous CHamorus settled the Mariana Islands, an
archipelago in the Western Pacific, over 3000 years ago, making
them the oldest remote Pacific Island culture (Hung et al., 2011).
However, Guåhan, the largest island in the Mariana archipelago,
has one of the longest colonial histories in the world, starting
with Spanish claims in the 16th century and transitioning to
US rule in 1898. It was briefly occupied by the Japanese dur-
ing World War II (Rogers, 2011). Since World War II, Guåhan
has been an unincorporated island territory of the United States.
This means the island is ultimately under the jurisdiction of the
United States and is subject to US federal laws and regulations.
Residents of Guåhan have US citizenship by birth, but, much
like residents of other island territories such as Puerto Rico and
the US Virgin Islands, they do not share the same political sta-
tus as residents of the 50 states. They do not pay federal income
tax, can elect one nonvoting member to the US Congress, and
do not have voting rights in presidential elections. The popu-
lation size is approximately 170,000, and residents are a mix of
ethnicities and cultures. Indigenous CHamoru people comprise
the largest group. The next largest groups are Filipino (approx-
imately 37%), White, and those from other Pacific Islands, in
decreasing order (US Department of Health & Human Services,
2021).

Small group discussions

We conducted semistructured small discussion groups with
adults from across a range of ages, professions, and back-
grounds on the island of Guåhan. This allowed us to speak
with more people at a given time versus one-on-one inter-
views. We employed convenience sampling by reaching out to
colleagues, friends, and family on the island, some of whom
then recruited their own acquaintances to participate with them.
We also recruited participants through social media, through
personal connections, and by arranging to speak with groups
of interest, such as a hunting club, traditional healers at their
clinic, the local community college, and environmental profes-
sionals and educators. All participants were long-time residents
of Guåhan (residents for at least 10 years). Discussion groups
consisted of 2–8 persons and were conducted either in per-
son or over video conference between July 2017 and January
2021. One moderator followed a structured script (Supporting
Information Appendix) that began by asking participants about
their general experiences in nature and then proceeded to ask
more specifically about environmental threats, invasive species,
and management of these threats and species. All questions
and responses were in English because that is the most preva-
lent and one of the official languages of Guåhan. Audio from

conversations was recorded and then transcribed by an anony-
mous online paid transcription service (rev.com). We proofread
the transcripts before analysis. Participants also voluntarily pro-
vided demographic information including age, gender, income,
and ethnicity. Our script and research plan were approved by
the Iowa State Office for Responsible Research Internal Review
Board (IRB ID 17–266).

Analyses

We used grounded theory for our research. This is a qualita-
tive approach that allows researchers to detect themes (Makri
& Neely, 2021) based on responses from participants rather
than based on established hypotheses. This allowed us to iden-
tify important themes in the data without a priori assumptions
about what we would find. This approach was particularly valu-
able in this context because very little research on these topics
has been done in Guåhan. We had all audio recordings of our
discussion groups transcribed and proofread before responses
were coded using NVivo software (version 12 Pro; QSR Inter-
national). We conducted group discussions until we approached
a point of saturation for the themes, that is, until quotes from
participants addressed the same or similar issues, themes were
being heard repeatedly, and no new major themes emerged
(Hennink & Kaiser, 2022; Saunders et al., 2018).

Our coding approach included an open review of the tran-
scripts to identify broad themes, followed by a secondary round
of coding to refine these themes and identify subthemes. Coding
with the established themes was redone 2 months after the orig-
inal coding to assure consistency. A single coder conducted all
rounds of coding and identified the following themes. Theme 1
was apathy, and its subthemes were public apathy as an envi-
ronmental threat (1a) and lack of concern from local leaders
(1b). Theme 2 was individual proenvironmental behaviors, and
its subthemes were countering litter (2a) and managing inva-
sive species (2b). Theme 3 was inefficacy against environmental
threats, and its subthemes were inefficacy of individual proenvi-
ronmental behaviors (3a), lack of response from environmental
agencies (3b), and inefficacy of environmental managers (3c).
Theme 4 was disconnect from environmental decision-making,
and its subthemes were helplessness about military environ-
mental impacts (4a) and disconnectedness from information on
invasive species management (4b). The same coder also coded
for evidence contradicting these themes to assure the themes
still held and were not actively sought out while ignoring parts
of the discussions that contradicted these themes. In Tables 1
through 4, we provide a selection of direct quotes from the
transcripts that support our themes and, after each, provide
contradictory quotes if there were any.

Participant descriptions

We conducted 22 small group discussions, ranging in size from
2 to 8 individuals, for a total of 73 participants. They ranged
in age from 19 to 82 years old, with 39 identifying as female
and 34 identifying as male. Some participants chose not to
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TABLE 1 A selection of quotes from group discussion participants that support and contradict the subthemes under Theme 1, apathy.

Quotes supporting theme Quotes contradicting theme

1a. Public apathy as an environmental threat

P16.1: “There’s places that are really vigilant like Hawaii. …there was some plant that
was invasive and there were (volunteer) crews that went around into people’s yards and
were digging them up, and I don’t think we have that kind of mentality on the island.”

P11.3: “I think the younger kids are getting better because the
educational system is helping with recycling, and I see (name redacted)’s
Green Army all over the place. But I think the young kids are better
than the older generation when it comes to not trashing the place.”

P3.2: “I was gonna say like public awareness or knowledge,… Folks mishandling, even
their own land that they find very sacred, in an environmentally damaging way.”

P3.4: “I was trying to think of what makes me most, just angry, and that’s the apathy I

think, is one of the things that really really upsets me, that people really just don’t care because they
don’t appreciate the fact that Guam is so beautiful.”

1b. Lack of concern from local leaders

P7.1: “I mean you can look at it locally too, a lot of the leaders don’t care and the ones that
do care don’t have the political power to stay, so then they would just be set off to the
side.”

P10.4: “A lot of the people that are being elected are not environmentalists. They’re not
thinking of the environment. They’re mostly like business people. So, with business
people, of course, business comes first.”

P22.2: “…Guam EPA, (referring to the local Environmental Protection Agency) when
it was a brand new agency back in the ’70s, the local government, the legislature here,
would appropriate maybe a million dollars for operations and budget for the EPA. And
the federal government would come up with maybe $2 million, a bigger amount. Over
the years, that’s all eroded, and (now) there’s zero from the local legislature.”

identify themselves by ethnicity in survey forms. Therefore,
although we do not have exact proportions, we know over
half of our participants identified as either CHamoru or Fil-
ipino, and the remainder identified as White, as from other
Pacific Islands, or did not share this information. Many of the
residents we connected with either were involved with envi-
ronmental organizations (research, management, or educational
institutions) or were active resource users, such as hunters, fish-
ers, or traditional healers. This former group consisted primarily
of teachers, members of local management agencies, outreach
specialists, students in an environmental science college course,
and researchers working on environmental topics. A third group
included residents with little to no environmental connection,
such as firefighters, seniors at community senior centers, and
college students not majoring in an environmental field. We
considered all respondents together for our analysis.

RESULTS

We describe the themes and responses from participants
below and present a selection of quotes from participants that
provided good examples of each theme (Tables 1–4).

Apathy

A theme that emerged throughout many of our groups was apa-
thy. Participants viewed apathy as a major threat to Guåhan’s
environment. Participants rarely implicated themselves but

spoke instead about the need for more education and the lack
of motivation from other members of the public, local leaders,
and environmental management agencies.

Participants voiced complaints about other residents in
Guåhan, or the general public in Guåhan, claiming that most
were apathetic or ignorant to environmental issues (Subtheme
1a). One participant compared the residents of Guåhan with
those in Hawai‘i who were volunteering to remove invasive
plants, stating that residents in Guåhan did not have the same
proactive mentality about combating invasive species. Oth-
ers expressed frustrations about Guåhan residents not being
informed or not caring in general about environmental issues
(Table 1).

This frustration among participants about apathy and a gen-
eral lack of concern about environmental issues extended to
local leaders (Subtheme 1b). One participant with knowledge
of the agency shared the fact that local legislators used to allo-
cate funds for the Environmental Protection Agency, but now
they do not allocate anything, instead forcing the agency to seek
US federal grants.

Very few people expressed opinions indicating that other res-
idents or local leaders cared a lot or were passionate about
conservation or environmental causes. However, we did find
a few quotes expressing positive perceptions of management
results, including quotes about successfully containing inva-
sive species (with the exception of vines) and controlling
feral pigs (Table 1). These were outnumbered by sentiments
expressing frustrations about apathy and lack of aware-
ness of environmental issues, especially concerning invasive
species.
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TABLE 2 A selection of quotes from group discussion participants supporting subthemes under Theme 2, self-reported proenvironmental behaviors (no
contradictory quotes were coded).

Quotes supporting theme

2a. Counteracting litter

P17.1: “So every time we go, we try to leave the beach a little bit cleaner than we found it, with any cans or bottles that people leave around.”

P18.1: (referring to a public beach that the participant often visited) “… I made a sign that had plywood and we wrote ‘Have a…’ and then a big heart… ‘do not
dump animals, garbage, or anything here."

2b. Managing invasive species

P11.3: “I see African snails, which I have no problem stepping on. The bufo toads, I see lots of bufo toads (cane toads). In fact, I used to go out in my yard every
night and kill at least 13 a night…”

P12.1: “I’ve seen a lot of my family members that have the traps for the brown tree snakes. If they find them, they just cut their heads off. So, that’s how they
manage it.”

P2.3: “Kill snakes when you see them… But certainly, we’ve had to change habits of keeping doors open or windows open or things like that, because you don’t
want a snake getting into an area. So, we’ve already done some of those adaptations.”

TABLE 3 A selection of quotes from group discussion participants that support and contradict the subthemes under Theme 3, inefficacy.

Quotes supporting theme Quotes contradicting theme

3a. Inefficacy of individual pro-environmental behaviors

P16.1: “I mean I hear lip service about the rhino beetle. But I think … I mean,
I’ve gone to the briefing and I’ve bought the tekken nets. There was a time when
I wrapped tekken nets up to all the little high leaves… That didn’t work.”

Moderator: “Would you be supportive of more of those buckets up around to
catch more beetles?”
P13.1: “Yes. I think we solved the problem, it’s not as bad as it used to be, so I
think we found the effective way.”

P4.3: “Oh, and I have a rhino beetle in a bucket next to my front door that
hasn’t died after four days.”

3b. Lack of response from agencies

P9.1: “I spotted a yellow banded hornet… out of the four times that I’ve called
I’ve never had a live person pick up the phone, and I’ve never had anybody call
me back with any type of a concern, even though on the website they say, “If
you see this guy (a certain type of invasive species of concern), call this number.”

P7.1: “I think we (agencies) are doing a pretty good job containing things… Not
the vines, good luck with that!”

P16.1: “I’ve seen the ads around the island that says, call 475-PEST or whatever
the number is… But then you report it and then …” (participant shrugs)

P15.2: (referring to a public pig-hunting derby) “I think the pigs are smaller. I
think they’re not as many big ones around because they’re hunting them, and
they’re shooting them.”

3c. Inefficacy of environmental managers

P15.2: “And we’re seeing more of these (invasive species) all over. So, whatever
they’re doing is not working because it’s spreading. It’s getting worse. It’s not
getting better.”

P18.2: (referring to developing a virus to control the rhino beetle) “Now I have a
bit of an understanding about it because when they presented what they have to
do to grind up beetles and make the virus, I mean, it’s so complicated… I think
that would be hard as a scientist to keep trying, keep trying, but it seems like
success is eluding you. I was amazed at the resiliency of these people.”

P4.3: “Yeah, I think they’ve put aspirin in little mice and then they kill them
(snakes) with that because they drop.”
Interviewer: “What do you think about those management strategies?”
P4.3: “Didn’t work, we didn’t really follow through.”

P20.1: “(speaking about DAWR) I think what they can’t tackle, they try to bring
awareness to at least. You’ll see a lot of flyers and sometimes commercials
saying…telling us these are invasive species… Even if they can’t immediately
tackle them, at least they try and help bring awareness and try to inform the
community at least.”

P10.5: “…I think they’re working, they’re trying, … but the resources is not
there.”

Individual proenvironmental behaviors

Although participants remarked about apathy on the part
of others, many participants reported personally conduct-
ing proenvironmental activities. Anecdotes of this were often
volunteered before we asked participants to share whether they
did anything to manage environmental threats (Table 2).

Many anecdotes from participants regarded trash clean-
ups or illegal dumping, which was often cited as a major
threat by participants in our groups (Subtheme 2a). Partici-
pants also described their individual actions to manage multiple
invasive species, but especially brown treesnakes and rhino bee-
tles (Subtheme 2b). Many of these actions were on a small
scale, around their houses or properties, and usually involved
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TABLE 4 A selection of quotes from group discussion participants that support and contradict the subthemes under Theme 4, disconnect from environmental
decision-making.

Quote supporting theme Quote contradicting theme

4a. Inability to counter military’s environmental impacts

P9.2: “That’s part of it. I mean, the footprint of the military is evolving here… It
was mentioned earlier Marines is going to cause more lands being taken, and we
see the effects already here.”

P23.1: (Asked about which areas were pristine) “Probably the military protected
areas.”

P10.1: “We have these badlands in the south so what we’re doing is we’re
working on reforestation project, which we’re planting trees on the ridge-lands.
And I find it sad and ironic that on the other end of the island, the military is
getting ready to bulldoze acres and acres of old-growth limestone forest. It just
seems like a contradiction.”

P7.1: “In Northwest Field of Andersen (a military base), I would classify it as
primary limestone forest. There is very little invasive species, most of it is just
native and there is barely any human traffic in there.”
P7.2 “That is probably because it is extremely blocked off to the public
community.”

P10.4: “Because for me, growing up,…you just comprehend that whatever the
military does despite our voice locally, it doesn’t go anywhere… They still have
that final say to build despite our concern about what we have, you know.”

P9.1: “That’s pristine, yeah. It’s very controlled too in the restricted area. You
can’t go down there any time you feel like it. Every time the range is up it’s
closed, so I guess that helps it to stay pristine, yeah.”

P9.1: “I think the military and the government didn’t really understand the
impact when they decided to spray the whole freaking island…”

4b. Disconnect from information on invasive species management

P15.1: “Yeah, but the LFAs, other than some little YouTube thing out of UOG
(University of Guam), I wouldn’t think anything was happening. Yeah. I assume
there is, but I don’t know.”

P15.2: (referring to snake-control efforts using helicopters) “I think the
helicopter program, it is effective, but we don’t really see many statistics, so it’s
really hard to tell.”

P16.1: (speaking about snake traps around airports) “Well, it must be effective,
but they’re not giving positive feedback. So we don’t really know what’s going
on. We just see it there. And we assumed the reason it’s surrounding the airport,
you know is cause it works, right?”

killing the species. However, some participants also adapted
their lifestyles or infrastructure on their properties to avoid
impacts from these invasive species, for example, assuring doors
and windows are well sealed to avoid incursion from brown
treesnakes.

There were no quotes contradicting this theme. In other
words, participants did not make any statements suggesting that
they were opposed to performing proenvironmental activities.

Inefficacy against environmental threats

Many participants shared concerns about whether or not dif-
ferent environmental management strategies were effective
(Table 3). Participants shared concern about the inefficacy of
control techniques that had been promoted through outreach
campaign (Subtheme 3a). For example, an outreach campaign
about protecting palm trees from rhino beetles had promoted
using traditional fishing nets (tekken), which were placed in
palm trees to deter damage. However, we spoke to multiple
participants who tried this technique, but were disappointed
by the results. Another subtheme (3b) was a perceived lack of
response from environmental agencies. Local outreach cam-
paigns about invasive species provided Guåhan residents with
a number to call to report sightings and other issues, but partic-
ipants shared their frustrations about getting no response when

reaching out to environmental agencies. Not only were partic-
ipants frustrated with a lack of response when they wanted to
address invasive species, they seemed frustrated with the results
of invasive species management actions carried out by envi-
ronmental agencies (Subtheme 3c). The quote about aspirin
and mice in Table 3 refers to a project to control brown
treesnakes at a landscape level by dropping dead mice laced with
acetaminophen—which is toxic to snakes—out of helicopters
in order to reach more remote forested areas. Although par-
ticipants did not have very specific criticisms of management
efforts, they did express dissatisfaction and even despair at the
apparent lack of results. One participant pointed out the many
invasive species that have arrived recently and the fact that none
have been eradicated.

Despite an obvious frustration with environmental man-
agement agencies, some participants also expressed sympathy,
commenting on how overwhelming the problems are, how
these professionals are limited by a lack of resources or support,
and how they are at least trying.

Participants also expressed support for some management
strategies that they were aware of, such as plastic buckets with
beetle pheromone used to capture rhino beetles, strategies that
address the LFA problem, invasive plant control, and increased
hunting to eradicate feral pigs, with one participant noting the
annual pig-hunting derby and how they believed it was helping
to control the size of pigs (Table 3).

 15231739, 2024, 6, D
ow

nloaded from
 https://conbio.onlinelibrary.w

iley.com
/doi/10.1111/cobi.14394, W

iley O
nline L

ibrary on [18/09/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



7 of 11 GAWEL ET AL.

Disconnect from environmental
decision-making

Even among participants who were closely affiliated with agen-
cies, a large number of participants in our groups expressed
that they felt disconnected or uninformed about environmen-
tal management, especially the management of invasive species.
Not only did they report that they felt uninformed, they also
perceived themselves as powerless in the face of some major
environmental impacts and decisions concerning these impacts
(Table 4).

Almost every group we spoke to mentioned the US military
and their presence in Guåhan. All quotes shared here (Table 4)
were spoken in the context of different major environmental
impacts, such as ongoing development to support the increase
in presence of US Marines in Guåhan or past events such as
spraying insecticides after transferring Vietnamese war refugees
throughout the island in the 1970s. One participant spoke about
losing more land to the US military and their expanding foot-
print on the island, whereas another shared their frustration
with how military development seems to be counteracting any
positive effects that local agencies and volunteers may be having
with reforestation efforts.

When we asked participants about invasive species in
Guåhan, many stated that they felt uninformed about inva-
sive species management, so we report on quotes expressing
a disconnect from information on invasive species manage-
ment (Subtheme 4b). One species that participants wanted to
learn more about was the LFA, a relatively new introduction
to Guåhan. Another participant referred to the program to
control brown treesnakes with acetaminophen-laden mice, and
another spoke about traps that are visible around airports and
seaports to remove brown treesnakes, preventing them from
invading other locations. Many participants named specific inva-
sive species and specific strategies to manage them (e.g., snake
traps); however, they expressed unfamiliarity with some aspects,
such as whether other techniques were tried or the extent or
success rates of certain management tools.

Despite the military’s negative environmental impacts arising
again and again in these discussions, participants also pointed
out some positive conservation aspects of their presence in
Guåhan. These examples usually concerned how military lands
remained more pristine than lands outside of the bases because
they were hard to access by people and therefore remained more
intact (Table 4).

DISCUSSION

We explored Guamanians’ perceptions of invasive species, other
environmental issues, and environmental management strate-
gies. We detected some consistent themes among participants,
including judgments of other residents and leaders and per-
ceptions of their own influence with regard to environmental
outcomes. Participants keyed in on apathy among the general
public and decision-makers as a major challenge for conserva-
tion in Guåhan. They also expressed frustrations with efficacy

of conservation strategies at multiple levels, including their own
actions and those of environmental agencies and managers.
Many groups spoke about how disconnected and powerless
they were in the face of environmental impacts because they
were not informed of management efforts and their concerns
were ignored by, for example, the US military. These themes
will likely raise alarms with conservation managers who are fac-
ing a potentially disaffected and frustrated island community.
However, the prevalence of self-reported positive conservation
actions (e.g., picking up litter and controlling invasive animals)
and a desire for more information and involvement, especially
with invasive species management, highlight opportunities for
a more informed community engaged in local conservation
efforts.

Apathy, along with a lack of awareness, is commonly cited as a
roadblock to progress by environmental activists in many com-
munities, but actual prevalence of apathy about environmental
challenges is overblown (Frantz, 2022; Lertzman, 2009). Simi-
larly, lack of awareness is also overstated as a barrier to positive
environmental change, and efforts to improve “environmental
awareness” have limited effects on behavioral or policy changes
(Landry et al., 2018; Sturgis & Allum, 2004). Our results sug-
gest that residents of Guåhan are similar to many residents in
the United States in that they underestimate the support their
fellow residents have for environmental actions. In addition,
the misconception that minority or non-White populations are
especially apathetic to environmental causes is still prevalent
in the United States (Pearson et al., 2018). This misconcep-
tion could be exacerbating the underestimation of residents in
Guåhan because the population is majority non-White.

Despite lamenting about apathy, many participants spoke
about proenvironmental individual actions they have under-
taken. Although this type of self-assessment predictably came
from participants affiliated with environmental groups, it was
at least as common in discussions involving participants with
no environmental connections; therefore, this was not likely
a product of a self-selecting group of participants. Our par-
ticipants may have been inflating assessments of their own
proenvironmental actions, a behavior found by other scholars
(Gamba & Oskamp, 1994; Lesic et al., 2018). This disso-
nance of themes—the asymmetry among participants between
self-reported proenvironmental behaviors and apathy among
others—is consistent with existing theory regarding judgment
of behaviors. People often assess themselves differently from
the way that they assess others and unconsciously judge oth-
ers by different criteria than they would apply to themselves
(Pronin et al., 2004). Our results align with studies pointing
to this disparity in a multitude of different judgments, includ-
ing people’s own biases, their tendency to make hypocritical
statements, and even the disparity between assessing their own
and others’ driving abilities (Delhomme, 1991; Hale & Pillow,
2015; Pronin, 2008). Because our participants were exhibit-
ing this dissonance, local conservation managers may want
to highlight more opportunities for community involvement.
This would not only capitalize on the proclivity for proenvi-
ronmental actions by residents, but also provide avenues for
residents to see each other performing these actions, perhaps
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improving their perceptions of their fellow residents. In addi-
tion, this approach would challenge the still prevalent narrative
of apathy by providing a positive example of community-
engaged conservation actions.

Residents’ perceptions that management strategies are inef-
fective in generating the desired results could lead to future
unwillingness to engage or adopt recommended management
actions (Kollmuss & Agyeman, 2010; Maguire, 2004). Multi-
ple participants expressed frustrations with getting no response
from agencies when they were prompted by educational mate-
rials to contact agencies and with individual actions being
ineffective. This is a concerning finding and one that could
lead to decreased perceptions of self-efficacy or even learned
helplessness if efforts are not made to include residents in
managing Guåhan’s pressing environmental issues. “Learned
helplessness” is a psychological term referring to an unwilling-
ness to act to avoid adverse impacts because of a previous lack
of control over those impacts (Abramson et al., 1978). It has
been linked to despair about large-scale environmental issues,
such as the overwhelming speed and impact of climate change,
even when concern was high among study subjects (Landry
et al., 2018). We raise it in this context because of the possi-
bility that repeated lack of response to residents’ efforts could
amplify perceptions of exclusion from environmental activities
and dampen public enthusiasm for engagement in management
efforts that are perceived as federally controlled. For Guåhan
residents, we saw some evidence of despair when talking about
invasive species management, but despair was even more pro-
nounced when talking about the US military’s impacts on the
local environment.

There may be a need to address and promote self-efficacy
if, as our findings suggest, some participants feel helplessness
around invasive species management. Perceptions of self-
efficacy can heavily influence an individual’s behavior (Ajzen,
2002). These perceptions can enhance motivation to continue a
behavior if positive change is perceived, as has been demon-
strated in many examples regarding human health, such as
dietary changes or smoking habits (Gwaltney et al., 2009; Prest-
wich et al., 2013). Perceptions of self-efficacy have also been
explored as an influence on proenvironmental behavior. Belief
of self-efficacy can have a positive effect, as in an example
from farmers in Minnesota practicing natural resource stew-
ardship because they were encouraged by their past successes
and abilities (Perry & Davenport, 2020). Diminished environ-
mental self-efficacy can have a negative effect, leading to loss of
motivation or abandonment of proenvironmental behaviors, as
demonstrated by studies on personal action to combat climate
change (Salomon et al., 2017).

Current governmental structures for conservation in
Guåhan, especially with regard to invasive species, demonstrate
barriers to public engagement. This approach also emphasizes
the need to adopt a framework for invasive species management
(such as the one developed by Shackleton et al. [2019]) that
includes sociocultural factors, such as distrust, power dynamics,
and apathy toward regulatory institutions and policies. We saw
federal influence over management actions sometimes left par-
ticipants in the dark, as when participants expressed confusion

or misstated what was happening with the aerial mouse drops
for brown treesnakes. Even more conspicuous in our discussion
groups was participants’ perceived helplessness in the face of
any actions by the military. The US military is a major player
in conservation issues, but they report to leaders who are not
on island and who have little impetus to seriously consider
local concerns (Na’Puti & Bevacqua, 2015). Further, they have
an extensive history of environmental damage through the
development and continued expansion of bases that occupy
almost one third of the island’s land mass (US Fish & Wildlife
Service, 2017). Even outside of the military, established models
of conservation in the United States still ignore the knowledge
of Indigenous populations (Domínguez & Luoma, 2020; Hes-
sami et al., 2021), and conservation in Guåhan is no exception.
This is mirrored in other colonized places where Indigenous
peoples are faced with Western styles of conservation that
do not necessarily take into account the learned history and
extensive relationships that these populations have with the
natural world (Adams et al., 2014; Cámara-Leret et al., 2019).
Although we provide some insights into local perceptions in
Guåhan, we strongly encourage future studies into how best to
move forward with conservation developed in partnership with
residents, especially Indigenous leaders.

Although we have confidence in our themes, our study
had some limitations. We employed convenience sampling by
reaching out to our colleagues at the university, community
college, and local agencies who work in conservation and to
personal contacts because a few of us have lived and worked
in Guåhan for many years. Perhaps because of the nature of
the topics being advertised for discussion or because of our
connections to the conservation community in Guåhan, this
sample included residents with stronger connections to nature.
However, themes that emerged in the more environmentally
connected group were consistent with the groups that did not
have such a connection. In addition, our work was interrupted
by the COVID pandemic, which meant conducting some dis-
cussions over Zoom, which may have excluded residents with
limited access to internet. Further, new post-COVID conditions
may have contributed to amplified emphasis on environmental
action and public engagement. Of note, before the last 4 dis-
cussion groups at the end of 2020 and beginning of 2021, the
community was alerted to the discovery of brown treesnakes on
Dåno, an islet off the coast of Guåhan that was managed as a
refuge for native birds, including endangered ko’ko’ (endemic
rail) (Hypotaenidia owstoni). These birds were introduced just over
a decade before and had received international media attention
as one of only 2 birds to recover from extinction in the wild
(Lazarus, 2019). A volunteer effort sprung up to remove brown
treesnakes from the island (University of Guam, 2021) as the
community awaited plans for larger scale control from govern-
ment agencies. It is possible that this example of community
engagement contributed to increased salience of this theme for
our participants.

Despite the numerous challenges outlined above, we see
bright spots in the potential for developing effective pub-
lic engagement with invasive species management in Guåhan.
This is particularly important because plans for island-wide
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control of any invasive species will require public buy-in for
access to private lands and for support of local agencies using
public resources for these efforts. Beyond those practical-
ities, we see comanagement with local residents, especially
Indigenous CHamoru communities, in Guåhan as an ethical
imperative. Instead of viewing communities as potential barriers
to conservation action, they should be the leaders in enact-
ing positive conservation change. We hope our study provides
some insights into how to best begin that process. We see hope
from our participants’ eagerness to perform proenvironmen-
tal behaviors and from the fact that environmental volunteer
opportunities, such as the annual fanihi (fruit bat) count and
the recent program to catch brown treesnakes on Dåno, have
no trouble garnering volunteers (Pacific News Center, 2014;
O. Terrel, personal communication) Kastner & Terral 2023.
Guåhan’s residents still appear to show concern and willingness
to act on environmental issues, meaning, if given the necessary
information and tools to succeed, as with the fanihi count and
the snake-catching activities described above, there is promising
potential for community-driven conservation successes.
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