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Abstract: Predicting the willingness of people to engage in passive surveillance is crucial to the
success of community-based efforts to manage invasive species and conserve native biodiversity. We
draw on the marketing concept of involvement, which reflects the personal importance of an issue or
behaviour, to understand and measure the motivation of members of the public to engage in passive
surveillance. The usefulness of this concept was tested by analysing the responses of householders to
surveys about their willingness to engage in passive surveillance for a purely environmental pest,
Red-eared Slider Turtles (Trachemys scripta elegans), and their willingness to engage in passive
surveillance for an economic and environmental pest, Argentine Ants (Linepithema humile), in New
Zealand. We found that involvement influenced intentions, attitudes and surveillance behaviour
for both invasive pests. We discussed the implications of these findings for (i) choosing between
a surveillance strategy based on recruiting and training highly motivated members of the public
and a strategy based on passive surveillance by any member of the public; (ii) growing the potential
for passive surveillance by either increasing involvement with preventing the spread of a pest or
increasing involvement with surveillance activities themselves; and (iii) determining the importance
of convenient reporting mechanisms in promoting consistent reporting.
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1. Introduction

Invasions by non-native pest species cause immense harm globally through their
effects on human health, the environment and the economy and considerable public, and
private funds are spent managing invasions. Invasive species cause an estimated USD
1.4 trillion in damage globally each year [1]. Community support and surveillance is an
essential component of programs to monitor native plants and wildlife and to monitor
invasive species that threaten native biodiversity [2–6]. Hester and Cacho [7] observed that
the extensive literature on surveillance has focused on decision making in relation to active
surveillance, where targeted searches are conducted by trained personnel. Consequently,
although the community reporting of invasive pests is recognised as being useful in
conservation efforts [8,9], this literature offers few insights into the factors that influence
the passive surveillance of invasive pests by members of the public [10–13].

The usefulness of passive surveillance in the management of invasive pests depends
on the detectability of the invasive pest and the search effort, which is a function of the area
searched relative to the area of invasion [14]. The area searched depends on the time spent
searching, the effective sweep width of searchers and the speed of searching [15,16], all of
which are, presumably, influenced by the number and diligence of the searchers.

The number of community members who are willing to be searchers, and their dili-
gence, will depend on how strongly they are motivated to find (and report) the invasive
pest. Consequently, knowing the factors that motivate members of the community to
search is crucial to evaluating the potential for passive surveillance to contribute to the
management of an invasive pest. This paper contributes to the literature on passive surveil-
lance by using ‘involvement’, a concept from the fields of social psychology and marketing

Conservation 2024, 4, 288–306. https://doi.org/10.3390/conservation4020019 https://www.mdpi.com/journal/conservation

https://doi.org/10.3390/conservation4020019
https://doi.org/10.3390/conservation4020019
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/conservation
https://www.mdpi.com
https://orcid.org/0000-0001-6747-7434
https://orcid.org/0000-0002-8284-3567
https://doi.org/10.3390/conservation4020019
https://www.mdpi.com/journal/conservation
https://www.mdpi.com/article/10.3390/conservation4020019?type=check_update&version=1


Conservation 2024, 4 289

theory [17–19], to describe and measure the strength of people’s motivation to engage in
passive surveillance. The usefulness of the concept is tested by analysing the responses
of householders to surveys about their willingness to engage in passive surveillance for
Red-eared Slider Turtles (Trachemys scripta elegans), an environmental pest, and Argentine
Ants (Linepithema humile), an economic and environmental pest, in New Zealand (see
Figure 1).
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2. Theory

This paper is based on theories drawn from social psychology and marketing, which
have been described in detail previously [20–23]. Briefly, the theory employed in this study
differentiates between limited decision processes and extended decision processes [24,25].
Broadly speaking, limited decision processes regulate routine behaviours, while extended
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decision-making processes are triggered for non-routine behaviours. For example, when
individuals experience novel situations that require them to consider adopting a new be-
haviour or reconsider routine behaviours [23], the implication here is that the consequences
arising from the novel situation are sufficiently important to the individual to justify ex-
pending time and effort on deciding whether to adopt a new behaviour or modify their
current behaviour.

2.1. Judging Importance

Importance will be judged on the perceived likelihood and magnitude of consequences
for achieving functional, experiential and self-expressive needs [19,24,26–28] that stem from
the novel situation. Hence, the greater the potential consequences flowing from the novel
situation, the more personally important, or more personally involving, the situation.
The more involving the situation, the greater the motivation to respond appropriately
to the situation, and so the greater the likelihood that extensive decision making will
be triggered. Greater involvement means that more cognitive effort will be invested in
the decision, which may include searching for new information, thereby increasing the
potential influence of third parties [29,30].

A core assumption here is that the behaviour we seek to explain or predict has a
purpose, and that it is not random [31,32]. Another is that the behaviour is the product
of several sets of factors, including perceptions of relevant reality, behavioural predispo-
sitions related to the behaviour of interest, beliefs about the relevant predispositions of
relevant others, and perceptions of the value of allocating scarce cognitive effort to related
decisions [23].

These inputs will be correlated when involvement is high, because inconsistency
among them is psychologically discomforting, which leads to cognitive dissonance [33,34].
This is because beliefs are foundational to perceived reality, and deliberate, purposive
behaviour must conform with beliefs to avoid creating dissonance [33,34]. Behavioural
predispositions can be evaluated by investigating attitudes, values and opinions [33,34].
This means beliefs, attitudes and opinions should generally coincide and, therefore, changes
must occur in beliefs, or less readily, values for behavioural predispositions or actions to
change [23].

Behaviour may appear random when involvement is low, and insensitive to changes
in a reality that others perceive is relevant [23]. Cognitive dissonance does not arise
when involvement is low because the behaviour has such little personal consequence
that inconsistencies across values, beliefs and opinions may not be perceived at all [23].
Furthermore, the possibility arises that the main referent for attitudes will be beliefs about
the predispositions of relevant others regarding the behaviour(s) of interest.

Involvement, then, describes the relative importance of a decision and so reflects the
strength of motivation to change relevant behaviours [35]. Since, in this framing, importance
is judged on the likely consequences [36] for achieving functional, experiential and self-
expressive needs that stem from the novel situation, involvement has five components
(or sources). These are functional involvement arising from needs in relation to security
and comfort; experiential involvement arising from experiences such as enjoyment and
excitement; self-expressive involvement arising from the need to signal self-identity; risk
involvement arising from the risk of making a mistake; and consequence involvement
arising from the consequences flowing from making a mistake [36].

2.2. Extended Decision Making

There are two phases to the extended decision-making process: decision and imple-
mentation [32]. The logical point that separates these phases is ‘action intention’, which
surfaces once a decision is made (see Figure 2); this point is referred to as ‘behavioural
intention’ [31,32,37,38]. Behavioural intention is the action or actions, such as engaging in
surveillance, that a person intends to undertake to meet their triggered, personal aspiration,
such as detecting an invasive pest.
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Once a behavioural intention is formed, the second stage of the process, decision-
implementation, comes into force [23]. With respect to routine practices, decision imple-
mentation is familiar, tending to automatic [39]. With respect to novel practices, decision
implementation assumes greater importance because it involves new choices for the actor
and, in aggregate across a relevant population, it defines the rate of adoption of the novel
practice. Behaviours such as engaging in surveillance and reporting to prevent the spread
of a new invasive pest fit into this novel category.

Bagozzi [32] observes that different sets of factors can affect the formation and im-
plementation of behavioural intentions and goes on to suggest that the creation of an
intention may be influenced by one set of factors. the implementation of the intention may
be influenced by a different, perhaps overlapping, set [23,32]. If barriers to implementing
intentions are absent, then the most likely reason for not acting will be the lack of a per-
ceived need to act [39]. Consequently, given that barriers to surveillance, such as problems
with identifying an invasive pest, are absent, perceived need will most likely be motivated
by the perceived imminent threat of infestation.

People’s perception of the threat of infestation will be subjective and cue-driven [23].
The kinds of cues people might employ could include reports of infestations in an area,
trends in reports of infestations, social discussion about such reports, and the prevalence of
surveillance by others.

2.3. Hypotheses

Several hypotheses regarding people’s motivations, attitudes, intentions and be-
haviours regarding the surveillance and reporting of invasive pests flow from this discus-
sion (see Figure 1). These are as follows:

1. Involvement with preventing the spread of the pest should influence involvement
with surveillance.

2. Involvement with preventing spread and involvement with surveillance should moti-
vate involvement with reporting.

3. Since the degree of involvement depends on perceptions about how the subject of
interest affects the achievement of experiential, functional and self-expressive needs,
involvement with spread, surveillance and reporting will depend, at least partly, on
beliefs about how the invasive pest might affect the achievement of needs.
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4. Similarly, attitudes towards spread, surveillance and reporting will depend, at least
partly, on beliefs about how the invasive pest might affect the achievement of needs.

5. The strength of attitudes towards preventing spread, surveillance and reporting will
be influenced by the degree of involvement with each, as higher involvement is
believed to promote greater search efforts, resulting in stronger, more stable attitudes.

6. Involvement with preventing spread will influence behavioural intentions such as
willingness to take responsibility, take some action, make sacrifices and work with
others to prevent spread.

7. Involvement with surveillance will influence surveillance and reporting behaviour,
together with perceptions about the likely presence of the pest.

3. Materials and Methods

We tested these hypotheses using Red-eared Slider Turtles and Argentine Ants as case
studies. Red-eared Slider Turtles (turtles) are present on the North and South Islands of
New Zealand. These turtles are highly invasive environmental pests as they take over
the nesting sites of water birds [40,41]. Wild populations may be supplemented from
the captive pet population because pet owners are known to dump unwanted adults.
Argentine Ants (ants) are present in numerous locations on the North Island and South
Islands, including Tauranga and Nelson, and are environmental and economic pests as they
have damaging impacts on householders, agriculture and biodiversity [42]. Both Red-eared
Slider Turtles and Argentine Ants are among the top 100 invasive species worldwide [40].

3.1. Questionnaire Design and Sampling Strategy

A structured questionnaire based on Kaine et al. [20] was designed seeking information
from respondents on the following:

• Their beliefs about the invasive pest;
• Their sense of personal responsibility with respect to preventing the spread of the pest;
• Their involvement with preventing the spread of the pest;
• Their involvement with, and attitudes towards, monitoring the pest.

The questionnaire also sought information from respondents in relation to involvement
with, and attitudes towards, watching for turtles and ants, reporting sightings of turtles
and using baits to control ants. The questionnaire for turtles and ants is reproduced in
Supplement A.

Involvement was measured using a condensed version of the Laurent and Kapferer [43]
involvement scale, with respondents rating two statements on each of the five components
of involvement (functional, experiential, identity-based, risk-based and consequence-based).
Respondents indicated their agreement with belief statements and statements in the involve-
ment scales using a five-point rating, ranging from strongly disagree (1) to strongly agree (5).
Attitudes were measured using an ipsative (forced choice) scale based on Olsen [44]. The
ordering of the statements for the belief, involvement and attitude scales were randomised
to avoid bias in responses. The questionnaire was piloted with biosecurity consultants and
a small sample of the public (n = 30) before being finalised.

The questionnaire was administered online by a commercial market-research company.
Participation in the survey was voluntary, respondents could leave the survey at any time
and all survey questions were optional and could be skipped. The research approach was
reviewed and approved by Manaaki Whenua—Landcare Research’s social ethics process
(application no. 2021/40), which is based on the New Zealand Association of Social Science
Research code of ethics.

The surveys were completed by respondents in areas where Red-eared Slider Tur-
tles and Argentine Ants are present. The survey was conducted in August 2020, with
200 residents in the Waikato region and 200 residents in Tauranga and Nelson completing
the questionnaires for Red-eared Slider Turtles and Argentine Ants, respectively. The sam-
ple was not intended to be fully representative of residents in the regions of interest, as the
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primary purpose of the study was to investigate the usefulness of involvement in providing
insights into the motivation of members of the public to engage in passive surveillance.

3.2. Statistical Analyses

The reliability of the involvement scales was tested using Cronbach’s alpha [45]. The
relationships between involvement with preventing spread, involvement with surveillance
and involvement with reporting (hypotheses 1 and 2) were estimated using linear regression
analysis. The influence of beliefs on involvement and attitudes (hypotheses 3 and 4) was
estimated using stepwise backward regression to find the smallest set of beliefs that best
explained attitudes, given the absence of compelling reasons for choosing a set of beliefs,
and the relatively small number of belief variables [46]. The effect of involvement on the
strength of attitudes (hypothesis 5) was estimated using multinomial logistic regression,
as the dependent variable was categorical. The influence of involvement on behavioural
intentions (hypothesis 6) was estimated using linear regression, while the influence of
involvement on surveillance behaviour (hypothesis 7) was estimated using binomial logistic
regression because the dependent variable was binary. The influence of involvement on
reporting behaviour in relation to turtles and baiting behaviour in relation to ants was not
investigated, as too few respondents had engaged in either of these behaviours.

4. Results

Statistical testing indicated that all of the involvement scales were reliable, that is,
internally consistent in the sense that scores on related statements were highly correlated
with each other. The Cronbach’s alpha values [45] for involvement with preventing spread,
surveillance and reporting were 0.959, 0.960 and 0.962, respectively, for turtles. The esti-
mated alpha coefficients for involvement with preventing spread, surveillance and baiting
were 0.950, 0.954 and 0.930, respectively, for ants.

4.1. Red-Eared Slider Turtles

The estimated relationships between involvement with preventing spread, involve-
ment with surveillance and involvement with reporting (hypothesis 1 and 2) are presented
in Table 1. The results were as expected, namely that involvement with preventing the
spread of the pest strongly influenced involvement with surveillance. Involvement with
reporting was strongly influenced by involvement with surveillance and, to a lesser degree,
involvement with preventing spread.

The estimated influence of beliefs on involvement and attitudes (hypotheses 3 and 4)
is also reported in Table 1. Involvement with pest spread was influenced by believing that
turtles can spread very quickly, that small infestations of turtles can rapidly grow into
a serious problem and that preventing the spread of turtles is costly. The same beliefs
influenced involvement with surveillance. However, involvement with reporting was
influenced by believing that turtles can spread very quickly, that preventing the spread
of turtles is easy and that turtles can seriously harm native species. The differences here
suggest that surveillance is motivated by a desire to identify new infestations as early as
possible to minimise damage and control costs, while reporting is motivated by a desire to
minimise harm and the apparent inference that if preventing spread is easy, then reporting
is likely to result in suppression or eradication.

Attitudes towards surveillance were influenced by believing that turtles can seriously
harm native species and that small infestations of turtles can grow rapidly into a serious
problem. Attitudes towards reporting were influenced by believing that turtles are easy to
identify, that small infestations of turtles can rapidly grow into a serious problem and that
they are easy to eradicate. Hence, attitudes towards surveillance depend on beliefs about
the threat to the environment, while attitudes towards reporting depend on beliefs about
accuracy and effectiveness.
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Table 1. Regression estimates for involvement, attitudes and beliefs (Red-eared Slider Turtles).

Involvement with
Surveillance

Involvement with
Reporting

Involvement with
Preventing Spread

Involvement with
Surveillance

Involvement with
Reporting

Attitude towards
Surveillance

Attitude towards
Reporting

Involvement with preventing spread 0.901
(p < 0.001)

0.213
(p < 0.001)

Involvement with surveillance 0.737
(p < 0.001)

Turtles can spread very quickly 0.203
(p = 0.008)

0.236
(p = 0.003)

0.246
(p < 0.001)

Turtles can seriously harm native species 0.255
(p < 0.001)

0.320
(p < 0.001)

Small infestations can rapidly grow into a
serious problem

0.294
(p < 0.001)

0.234
(p = 0.002)

0.263
(p < 0.001)

0.208
(p = 0.006)

Preventing spread is costly 0.161
(p = 0.028)

0.157
(p = 0.036)

Spread is easy to prevent 0.158
(p = 0.016)

Turtles are easy to eradicate −0.175
(p = 0.017)

Turtles are easy to identify 0.214
(p = 0.008)

Adjusted R2 0.81 0.87 0.29 0.26 0.25 0.27 0.10
F-Test significance <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Note: Values are standardised beta coefficients. Values in parentheses are t-test probabilities that the true coefficient is zero. n = 200 for all regressions.
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Table 2. Surveillance involvement and strength of attitudes about surveillance a and reporting b (turtles).

Strength Of Surveillance Attitude Indifferent
(It Doesn’t Really Matter to Me)

Ambiguous
(I Am Not Really Sure It’s

the Best Way to Go)

Irrelevant
(I haven’t Put Much

thought into It)
Nagelkerke R2 −2 Log Likelihood Likelihood Ratio

Significance

Involvement with surveillance 0.378
(p = 0.003)

0.488
(p = 0.013)

0.236
(p < 0.001) 0.24 188.99 <0.001

Strength of Reporting Attitude Indifferent
(It Doesn’t Really Matter to Me)

Ambiguous
(I Am Not Really Sure It’s

the Best Way to Go)

Irrelevant
(I Haven’t Put Much

thought into It)
Nagelkerke R2 −2 Log Likelihood Likelihood Ratio

Significance

Involvement with reporting 0.440
(p = 0.023)

0.456
(p = 0.003)

0.272
(p < 0.001) 0.23 174.47 <0.001

Notes: Coefficients are likelihood ratios. Values in parentheses are Wald test probabilities that the true coefficient is zero. n = 200 for both regressions. a Reference group has a definite
attitude: ‘I really think watching out for Red-eared Slider Turtles is the right (or wrong) thing to do’. b Reference group has a definite attitude: ‘I really think reporting sightings of
Red-eared Slider Turtles is the right (or wrong) thing to do’.
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Table 3. The influence of involvement, attitudes and subjective norms on behavioural desire and behaviour (Red-eared Slider Turtles).

Prepared to Take Some
Responsibility Prepared to Act Prepared to Make Sacrifices Important to Work Together Surveillance Behaviour

Involvement with preventing spread 0.145
(p = 0.016)

0.246
(p < 0.001)

0.172
(p = 0.005)

0.250
(p < 0.001)

Attitude towards preventing spread 0.365
(p < 0.001)

0.498
(p < 0.001)

0.413
(p < 0.001)

0.517
(p < 0.001)

Involvement with surveillance 3.499
(p = 0.008)

Attitude towards surveillance 10.516
(p < 0.001)

Subjective norm about taking
responsibility for preventing spread

0.428
(p < 0.001)

Subjective norm about taking action to
prevent spread

0.128
(p = 0.016)

Subjective norm about making
sacrifices to prevent spread

0.392
(p < 0.001)

Subjective norm about working
together to prevent spread

0.153
(p = 0.003)

Turtles present in the neighbourhood 3.576
(p = 0.010)

Intercept - - - - 0.004
(p = 0.003)

Adjusted R2 0.53 0.50 0.55 0.56 0.58
F-Test significance <0.001 <0.001 <0.001 <0.001 <0.001

Notes: Values for intention regressions are standardised beta coefficients. Values in parentheses are t-test probabilities that the true coefficient is zero. For surveillance behaviour, values
are likelihood ratios, values in parentheses are Wald test probabilities that the true coefficient is zero and R-squared value is Nagelkerke R-Squared. n = 200 for all regressions.
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The effect of involvement on the strength of attitudes (hypothesis 5) is reported in
Table 2. The results are consistent with the theory in that greater involvement reduces the
likelihood of being indifferent to, or ambiguous about, surveillance and reporting. Further-
more, greater involvement substantially reduces the likelihood of regarding surveillance
and reporting as irrelevant. Put another way, the greater the involvement with surveillance
and reporting, the stronger the (favourable) attitude towards surveillance and reporting.

The estimates of the effect of involvement, attitudes and subjective norms on be-
havioural desire (as expressed by willingness to take action, make sacrifices and take
responsibility for preventing the spread of turtles and willingness to work with others to
prevent their spread (hypothesis 6)) are reported in Table 3. In each case, involvement
made a statistically significant and substantial contribution to explaining desire.

Surveillance behaviour (hypothesis 7) was influenced by involvement with surveil-
lance, attitudes towards surveillance and perceptions about the risk that turtles were present
in the immediate environment (see Table 3). The predicted probabilities that respondents
would engage in surveillance for turtles are graphed in Figure 3. Most respondents are
not at all likely to engage in surveillance regarding turtles, as the predicted probability of
engaging in surveillance was less than 0.10 for around 80% of respondents (160 out of 200).
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4.2. Argentine Ants

The estimated relationships between involvement with preventing spread, involve-
ment with surveillance and involvement with baiting (hypothesis 1 and 2) are presented
in Table 4. The results were as expected, namely that involvement with preventing the
spread of the pest strongly influenced involvement with surveillance and involvement
with baiting.
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Table 4. Regression estimates for involvement, attitudes and beliefs (ants).

Involvement
with Surveillance

Involvement
with Baiting

Involvement with
Preventing Spread

Involvement with
Surveillance

Involvement
with Baiting

Attitude towards
Surveillance

Attitude towards
Baiting

Involvement with preventing spread 0.929
(p < 0.001)

0.365
(p < 0.001)

Ants can spread quickly 0.219
(p = 0.004)

0.250
(p < 0.001)

0.202
(p = 0.012)

Ants can seriously harm native species 0.199
(p = 0.003)

0.302
(p < 0.001)

0.295
(p < 0.001)

0.214
(p = 0.007)

Ants are a real nuisance around the house 0.186
(p = 0.009)

0.196
(p = 0.008)

Ants are costly to control 0.216
(p = 0.001)

0.232
(p < 0.001)

0.162
(p = 0.021)

0.285
(p < 0.001)

Ants can inflict severe financial losses on
agricultural businesses

0.211
(p = 0.022)

0.230
(p = 0.004)

Ants can severely damage crops

Ants only spread slowly −0.133
(p = 0.036)

Ants are easy to identify 0.164
(p = 0.012)

Adjusted R2 0.86 0.78 0.41 0.39 0.34 0.29 0.19
F-Test significance <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Note: Values are standardised beta coefficients. Values in parentheses are t-test probabilities that the true coefficient is zero. n = 200 for all regressions.
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The estimated influence of beliefs on involvement and attitudes (hypotheses 3 and 4)
is also reported in Table 4. Involvement with pest spread was influenced by believing that
ants can spread very quickly, can seriously harm native species, are a real nuisance around
the house and are costly to control. The same beliefs, apart from ants being a real nuisance
around the house, influenced involvement with surveillance. These results suggest that
surveillance is motivated by a desire to identify infestations as early as possible because
ants are damaging, can spread quickly and are costly to control. Involvement with baiting
is associated with similar beliefs, suggesting that baiting is also motivated by a desire to
eliminate infestations as early as possible after they are detected to prevent further damage
and minimise control costs.

Attitudes towards surveillance are influenced by believing that ants can seriously
damage farm businesses and harm native species, and that they spread quickly and are
costly to control. Attitudes towards baiting are influenced by believing that ants can
seriously damage farm businesses and harm native species, and that they are easy to
identify. Hence, attitudes towards surveillance and baiting are influenced by beliefs about
the threat ants pose to businesses and the environment. Beliefs about the cost of control
influence attitudes towards surveillance while beliefs about accurate identification influence
attitudes towards baiting.

The effect of involvement on the strength of attitudes (hypothesis 5) is reported in
Table 5. The results are consistent with the theory that increasing involvement reduces the
likelihood of being indifferent to, or ambiguous about, surveillance and baiting. Further-
more, greater involvement substantially reduces the likelihood of regarding surveillance
and baiting as irrelevant. Put another way, the greater the involvement with surveillance
and baiting, the stronger the (favourable) attitude towards surveillance and baiting.

The estimates of the effect of involvement, attitudes and subjective norms on be-
havioural desire (as expressed by willingness to make sacrifices, take action and take
responsibility for preventing the spread of ants and to work with others to prevent their
spread (hypothesis 6)) are reported in Table 6. Involvement made a statistically significant
and substantial contribution to explaining desire, except with respect to taking some respon-
sibility for preventing the spread of ants. However, involvement with preventing spread
does have an indirect effect on this desire via its influence on the strength of attitudes
towards preventing spread.

As was the case with turtles, surveillance behaviour with respect to ants (hypothesis 7)
was influenced by involvement with surveillance, attitudes towards surveillance and
perceptions about the risk that ants were present in the immediate environment (see
Table 6).

The predicted probabilities that respondents would engage in surveillance for ants
are graphed in Figure 4. Inspection of the figure reveals that respondents were much more
likely to engage in surveillance for ants than turtles, with around 40% of respondents
(80 out of 200) having a predicted probability of engaging in surveillance of 0.5 or greater.
The lower willingness of respondents to engage in surveillance for Red-eared Slider Turtles
compared to Argentine Ants is explained by respondents’ greater involvement with, and
more favourable attitudes towards, the surveillance of ants, which are an economic and
environmental pest, relative to turtles, which are a purely environmental pest. With
respect to turtles and ants, the mean values obtained for respondents’ involvement with
surveillance were 2.92 and 2.33, respectively, and for their attitudes towards surveillance
were 2.33 and 2.17, respectively.
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Table 5. Surveillance involvement and strength of attitudes towards surveillance a and reporting b (ants).

Strength of Surveillance Attitude Indifferent
(It Doesn’t Really Matter to Me)

Ambiguous
(I Am Not Really Sure It’s

the Best Way to Go)

Irrelevant
(I Haven’t Put Much

thought into It)
Nagelkerke R2 −2 Log Likelihood Likelihood Ratio

Significance

Involvement with surveillance 0.101
(p < 0.001)

0.089
(p < 0.001)

0.047
(p < 0.001) 0.47 140.68 <0.001

Strength of Reporting Attitude Indifferent
(It Doesn’t Really Matter to Me)

Ambiguous
(I Am Not Really Sure It’s

the Best Way to Go)

Irrelevant
(I Haven’t Put Much

thought into It)
Nagelkerke R2 −2 Log Likelihood Likelihood Ratio

Significance

Involvement with reporting 0.191
(p < 0.001)

0.310
(p < 0.001)

0.298
(p < 0.001) 0.26 186.62 <0.001

Notes: Coefficients are likelihood ratios. Values in parentheses are Wald test probabilities that the true coefficient is zero. n = 200 for both regressions. a Reference group has a definite
attitude: ‘I really think watching out for Argentine Ants is the right (or wrong) thing to do’. b Reference group has a definite attitude: ‘I really think reporting sightings of Argentine Ants
is the right (or wrong) thing to do’.
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Table 6. The influence of involvement, attitudes and subjective norms on behavioural desire and behaviour (ants).

Prepared to Take Some
Responsibility Prepared to Act Prepared to Make Sacrifices Important to Work Together Surveillance

Behaviour

Involvement with preventing spread 0.116
(p = 0.156)

0.194
(p = 0.010)

0.164
(p = 0.032)

0.236
(p < 0.001)

Attitude towards preventing spread 0.322
(p < 0.001)

0.465
(p < 0.001)

0.349
(p < 0.001)

0.499
(p < 0.001)

Involvement with surveillance 2.685
(p = 0.002)

Attitude towards surveillance 5.275
(p < 0.001)

Subjective norm about taking
responsibility for preventing spread

0.291
(p < 0.001)

Subjective norm about taking action to
prevent spread

0.078
(p = 0.184)

Subjective norm about making
sacrifices to prevent spread

0.286
(p < 0.001)

Subjective norm about working
together to prevent spread

0.102
(p = 0.054)

Ants present in the neighbourhood 3.302
(p < 0.001)

Intercept - - - - 0.000
(p < 0.001)

Adjusted R2 0.31 0.40 0.38 0.51 0.55
F-Test significance <0.001 <0.001 <0.001 <0.001 <0.001

Notes: Values for intention regressions are standardised beta coefficients. Values in parentheses are t-test probabilities that the true coefficient is zero. For surveillance behaviour, values
are likelihood ratios, values in parentheses are Wald test probabilities that the true coefficient is zero and R-squared value is Nagelkerke R-Squared. n = 200 for all regressions.
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Our main results were as follows:

• Respondents’ involvement with preventing pest spread had a direct influence on their
intentions regarding preventing the spread of turtles and ants, as indicated by their
willingness to act, take responsibility, make sacrifices and work with others to prevent
the spread of these pests. Respondents’ involvement with surveillance also had a
direct influence on their surveillance behaviour regarding turtles and ants.

• Respondents’ involvement with preventing pest spread had an indirect influence
on their intentions regarding preventing the spread of turtles and ants, due to the
influence of their involvement on the strength of their attitudes towards preventing the
spread of turtles and ants. Respondents’ involvement with surveillance also had an
indirect influence on their surveillance behaviour regarding turtles and ants, due to the
influence of their involvement on the strength of their attitudes towards surveillance.

• Respondents’ level of involvement with reporting sightings of turtles influenced the
strength of their attitudes towards reporting turtles, and their level of involvement
with baiting influenced the strength of their attitudes towards baiting ants.

• Respondents’ surveillance behaviour was also influenced by their perception of the
likely presence of turtles and ants in their immediate environment.

These results are consistent with the hypotheses that involvement, as well as atti-
tudes and subjective norms, influence intentions relating to pest spread and surveillance
behaviour. They are also consistent with the hypothesis that involvement influences the
strength of attitudes [33,47].
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5. Discussion

Together, involvement, attitudes and subjective norms explained much of the variation
in respondents’ surveillance behaviour. This suggests that useful predictions about the
likelihood that members of the public would engage in surveillance can be made using
measurements of involvement, attitudes and subjective norms. Put another way, relevant
measurements of involvement, attitudes and subjective norms can be used to estimate the
proportion of the public that is likely to engage in passive surveillance. Knowledge of
these proportions is useful in designing strategies to promote passive surveillance. Cacho
et al. [13] observed that random search is the least efficient search method. Consequently, a
surveillance strategy based on recruiting and training highly motivated members of the
public may be preferable to relying on a random search strategy when involvement with
preventing the spread of a pest is mostly low-to-mild, as was the case here with turtles.
A random search strategy might be effective when a substantial proportion of the public
has moderate-to-high involvement with preventing the spread of a pest, as is the case here
with ants.

We found a strong relationship between respondents’ involvement with surveillance
and the strength of their attitudes towards surveillance. This suggests that involvement
with surveillance may also provide an indication of the diligence with which members
of the public undertake surveillance. It seems reasonable to suppose that those who are
more highly motivated (involved) to prevent the spread of a pest, and to monitor for it, will
monitor more diligently than those who are less motivated (less involved). Furthermore,
those who are more highly motivated to engage in pest surveillance are likely to be more
sensitive to signs of the pest.

An implication of our results is that the potential for passive surveillance by the public
can be improved by either increasing involvement with preventing the spread of a pest or
increasing involvement with surveillance. The former requires persuading target audiences
that pest infestations will have unfavourable consequences for the achievement of their
functional, experiential or self-expressive needs [7,48], for example, by persuading people
that an invasive pest may pose a direct threat to their health, lifestyle, income or culture now
or in the near term. This may partly explain, for example, why there was public support
for aerial spraying near urban areas in Napier, New Zealand, to eradicate the southern
saltmarsh mosquito (Aedes camptorhynchus) but public opposition to aerial spraying near
suburbs in Auckland, New Zealand, to eradicate Painted Apple Moths (Orgyia anartoides),
a horticultural pest, and in suburbs in Hamilton, New Zealand, following the discovery of
an Asian Gypsy Moth (Lymantria dispar asiatica), another horticultural pest [49,50].

Increasing involvement with surveillance requires persuading target audiences that
surveillance activities can have favourable consequences for the achievement of their
functional, experiential or self-expressive needs. This may help explain, for example, the
success of a community surveillance and voluntary reporting campaign to eradicate the
Great White Butterfly (Pieris brassicae) from Nelson, New Zealand, that relied partly on
offering bounties for dead butterflies netted by children during school holidays [51].

Similarly, the potential for passive surveillance of native plants and wildlife by the
public can be improved by either increasing their involvement with native biodiversity or
increasing their involvement with surveillance. The former requires persuading target audi-
ences that conserving biodiversity will have favourable consequences for the achievement
of their functional, experiential or self-expressive needs. The latter requires persuading
target audiences that surveillance activities can have favourable consequences for the
achievement of these needs.

Another implication of our results concerns the effect of how easily sightings of pests
by passive surveillance can be reported. If reporting is a cumbersome or time-consuming
process, then if the involvement with reporting is moderate, at best, among members
of the public, reporting is likely to be fragmentary. The lower the level of involvement
with reporting, the lower the commitment to reporting, and the greater the sensitivity
to any hurdles to reporting. For example, the low-to-mild involvement of respondents



Conservation 2024, 4 304

with reporting turtle sightings means that convenience is paramount if sightings are to be
reported consistently.

As a final point, the success of campaigns to raise awareness of invasive pests and
encourage surveillance depends, fundamentally, on the level of people’s involvement with
preventing the spread of pests. If involvement is mild at best, awareness-raising campaigns
and interventions [3,52–54] are likely to fail, unless they touch on some immediate specific
need, because they will be ignored.

6. Conclusions

Community support and surveillance is an essential component of programs to moni-
tor native biodiversity and manage invasive species. Knowing the factors that motivate
members of the community to search is crucial to evaluating the potential for passive
surveillance to contribute to the management of an invasive pest.

This paper contributes to the literature on passive surveillance by using ‘involvement’,
a concept from the fields of social psychology and marketing theory to describe and mea-
sure the strength of people’s motivation to engage in passive surveillance. The usefulness
of the concept was tested by analysing the responses of householders to surveys about their
willingness to engage in passive surveillance for a purely environmental pest, Red-eared
Slider Turtles (Trachemys scripta elegans), and their willingness to engage in passive surveil-
lance for an economic and environmental pest, Argentine Ants (Linepithema humile), in
New Zealand. We found that involvement influenced intentions, attitudes and surveillance
behaviour for both invasive pests.

We discussed the implications of these findings for (i) choosing between a surveillance
strategy based on recruiting and training highly motivated members of the public and
a strategy based on passive surveillance by any member of the public; (ii) growing the
potential for passive surveillance by either increasing involvement with preventing the
spread of a pest or increasing involvement with surveillance activities themselves; and
(iii) determining the importance of convenient reporting mechanisms in promoting consis-
tent reporting.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/conservation4020019/s1, Supplement A: Red-eared Slider Turtle
Questionnaire.
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