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Abstract: Public support is crucial to the widespread application of pest control methods both in the 
form of political support and, where people have direct agency in control methods, compliance with 
the demands of the methods. It is commonplace for personal behaviours reflecting political support 
for public policies to be presumed to depend on relevant attitudes, beliefs and values of the person. 
The finite amount of attention and cognitive effort each person possesses implies that attention and 
effort are rationed, indicating that changing behaviour requires that the targeted individual is atten-
tive and willing to invest the required cognitive effort; that is, they are motivated to consider new 
information and, subsequently, to reviewing their attitudes and behaviour. We examine whether 
attitudes and involvement (a measure of motivation) together provide better predictions of public 
support for pest control methods than attitudes alone, using the distribution of baits containing 
sodium fluoroacetate (1080) in New Zealand to control invasive, non-native rats and possums as a 
case study. We found the novel combination of involvement and attitudes did provide significantly 
better predictions of an individual’s support for using 1080 for the purpose of environmental con-
servation, and their pest control behaviour, than did attitudes alone. 
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1. Introduction 
The very notion of conservation implies a need for intervention to moderate human 

behaviour in relation to cultural or environmental assets. Therefore, as Kareiva and 
Marvier (pp. 966–967, [1]) assert, ‘because the success or failure of conservation depends 
heavily on whether human behaviors can be changed, conservationists should pay greater 
attention to human psychology and the impact of their messages on people.’ This is of 
clear importance where individuals are (a) the direct agents of change and (b) potentially 
conflicted by characteristics of the change required. Since the suppression or elimination 
of invasive species is often a key conservation strategy [2–5] then public support for the 
use of pest control methods, particularly on a large scale, is often critical to successful 
conservation [6–8]. The following relates to a real example involving the elimination of 
invasive non-native pests. 

The control of pests and weeds to prevent or reduce harm to people, agriculture, 
fisheries, urban and rural infrastructure and the environment is a global activity [8–11]. 
Invasive species, alone, cause an estimated $1.4 trillion in damage globally each year [12]. 
Many different methods are employed to control or eradicate pests and weeds including 
trapping, shooting, poisoning, and genetic modification, and new methods of control 
based, for example, on advances in genetic research are constantly being developed [8]. 

Public support is a prerequisite for the widespread use of a pest control method 
[2,13–18]. Consequently, there is extensive literature on quantifying public attitudes to-
wards, and consequent support for, pest control methods [11,19–21]. This literature is 
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largely based on models linking beliefs, attitudes and social norms (a social source of val-
ues) to behaviour [22–26].  

An attitude is defined as ‘an organized predisposition to think, feel, perceive, and 
behave toward a referent or cognitive object … an enduring structure of beliefs that pre-
disposes the individual to behave selectively toward attitude referents … [:] physical ob-
jects, events, behaviours, even constructs’ (pp. 495–496, [27]). They relate to things beyond 
the person. Attitudes have cognitive, behavioural and affective (emotional) dimensions. 
They are the most object-specific sources of behavioural intention amongst attitudes, be-
liefs and values and, in that sense, the most clearly related to specific referents evoking 
levels of ‘support’ or ‘compliance’. Having an objective reference, attitudes are the out-
comes of contemplation of the object, the referent in question. 

Models linking attitudes and behaviour share a common, often implicit, assumption: 
that the matter under investigation is, or has been, sufficiently interesting and important 
to an individual to merit them making the cognitive effort needed to formulate an attitude 
[28], although [12] provide an interesting exception in regard to pest management. That 
is, the individual is, or has been, sufficiently involved with a behavioural choice to engage 
in subjectively rational decision-making activity rather than simply ignore the choice as 
irrelevant to them, or make it randomly. 

The behavioural context of the choice determines whether a current measure of in-
volvement can be expected to moderate the role of attitudes in determining choice out-
comes. Where a choice is related to ways of satisfying personal goals related to routine 
needs, such as for food and other consumables, involvement may be persistently low 
(where options are perceived to be effectively identical) or may be low following earlier, 
highly involved choices where the choice outcome has been sufficiently satisfactory for 
the needs in question to prompt routine solutions: the notion marketers refer to as ‘brand 
loyalty’. Involvement is then low unless and until some event perturbs the adequacy of 
the routine response; a change in needs or a change in optional solutions are common 
triggers of this kind. 

Where the context is one where public policy, rather than personal needs, is intended 
to trigger a change in conservation behaviour (e.g., engendering public support for a pest 
control method), the involvement of people will be as critical, as it would be were the 
trigger a truly new product. Involvement is the first hurdle to be overcome for decision-
making efforts to be activated and for salient information to be attended to, attitudes 
formed, and behavioural responses chosen. The relevant information environment is very 
likely to be dynamic for public policy initiatives, as programs are rolled out, attract public 
commentary and are adopted by a community to a greater or lesser extent. Thus, findings 
from cross-sectional analyses of involvement will likely be ephemeral but also pertinent 
information for the evolution of program management. 

In the case of public policy initiatives, models of attitude-behaviour linkages will suf-
fer from the breach of the assumption of rational choice if involvement is low. Interpreting 
behaviour in response to public policy initiatives therefore requires evaluation, at least, of 
the state of involvement among target people. The risk of assuming that behavioural re-
sponses, or lack of them, are deliberate when they are not may lead to serious errors in 
adjustments to a policy designed to enhance acceptance of the policy.  

To our knowledge, in public policy domains the inclusion of involvement in the anal-
ysis of links between attitudes (and underlying beliefs and values) and behaviours, rang-
ing from political or public support to compliance with specific behavioural requests, has 
rarely been undertaken by other researchers. Our work has its origins in Kaine et al. [29] 
who suggested people’s responses to policy measures, such as the use of a particular pest 
control method, can be inferred from their:  
• Involvement with the relevant policy outcome (e.g., reducing pest populations). 
• Involvement with, and attitude towards, the policy measure itself (i.e., pest control 

methods). 
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The framework in Kaine et al. [29] has been employed to predict compliance behav-
iour in agricultural contexts [30–33], predator control [34,35], and public support for pred-
ator control [36]. It has also been used to predict community compliance with measures 
to prevent the spread of COVID-19 [37]. More generally, the concept of involvement has 
been employed to understand people’s responses to biosecurity issues [38], farmers’ ap-
proaches to nutrient budgeting [39] campers’ firewood collection behaviour [40] and pol-
icy design [41]. 

Drawing on well-established behavioural models [25,26,42] in which attitudes are a 
function of beliefs (and relevant social norms), several fundamental propositions concern-
ing the relationship between attitudes, involvement and behaviour arise from Kaine et al. 
[29]. These are that: 
• People’s attitudes towards the policy outcome will be a function of their beliefs about 

the outcome.  
• People’s attitudes towards the policy measures will be a function of their beliefs 

about the policy measure.  
• Involvement with policy measures depends on involvement with the policy out-

come. 
• The strength of attitudes regarding policy measures will be a function of involvement 

with the outcome, involvement with the measures, and active beliefs with respect to 
other subjects that are perceived to be highly relevant (such as social norms, and reg-
ulations and penalties that nominally apply).  

• Responses to the policy outcome will be a function of involvement with the outcome, 
attitudes towards the outcome, and its personal relevance (in the sense that the indi-
vidual perceives personal agency). 

• Responses to the policy measures will be a function of involvement with, and atti-
tudes to, the outcome, and involvement with, and attitudes to, the measures, and 
their personal relevance. 
We will examine these propositions using, as a case study, public support for the 

control of rats and possums, which have long been characterised as introduced, non-na-
tive pests in New Zealand [8], using ground and aerial baiting containing sodium fluoro-
acetate (1080). 

2. Materials and Methods 
New Zealand, as a developed, relatively small island nation, is fertile, has a temper-

ate climate and no significant deserts. It is arguably one of the few developed countries 
that can meaningfully contemplate eradication as a pest or disease strategy. The produc-
tivity of the islands has allowed introduced, non-native animals to thrive, some assuming 
very damaging population sizes. For some decades, central and regional governments in 
New Zealand have funded the ground and aerial distribution of baits containing sodium 
fluoroacetate (1080) to suppress introduced possum (Trichosurus vulpecula) populations 
on public and private land with the purpose of eliminating bovine tuberculosis. In 2015, 
the central government established Predator Free 2050, a collaborative project that aims 
to conserve native flora and fauna by eradicating introduced possums, rats (Rattus norvegi-
cus, Rattus rattus), stoats (Mustela erminea), ferrets (Mustela furo), and weasels (Mustela ni-
valis) from New Zealand by the year 2050 [8,43–45]. In the absence of practical and afford-
able alternatives, community support for continued aerial and ground baiting with 1080 
is critical to achieving the goals of making New Zealand predator free and of eliminating 
bovine tuberculosis. However, the use of 1080 to kill rats, possums and mustelids in New 
Zealand has been, and continues to be, controversial [21,46]. There has been, and contin-
ues to be, substantial public opposition to the use of 1080 based on perceptions that it is a 
danger to human health, harmful to native birds and animals, and cruel [21]. 

OSPRI (Operational Solutions for Primary Industries, formerly the Animal Health 
Board) is the government agency responsible for the elimination of bovine tuberculosis in 
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New Zealand, while the New Zealand Department of Conservation (‘the Department’) is 
responsible for the conservation of the natural environment on Crown land. OSPRI and 
the Department commissioned Manaaki Whenua Landcare Research to investigate public 
support (or otherwise), in both urban and rural areas, for ground and aerial baiting with 
1080 [30]. OSPRI and the Department were particularly interested in the strength of peo-
ple’s support for, or opposition to, the use of aerial baiting with 1080 as this might influ-
ence the design and implementation of their predator control programs. 

In the context of people’s support, or not, for using ground and aerial baiting with 
1080 to reduce rat and possum populations, and their willingness themselves to trap rats 
and possums, the propositions advanced in the Introduction translated into the following 
hypotheses:  
1. People’s attitude towards reducing populations of possums and rats will depend on 

their beliefs about the consequences of the presence of significant populations of 
these pests.  

2. People’s attitudes towards ground baiting with 1080 will depend on their beliefs 
about 1080 and their beliefs about ground baiting. Correspondingly, people’s atti-
tudes towards aerial baiting with 1080 will depend on their beliefs about 1080 and 
their beliefs about aerial baiting. 

3. Involvement with ground baiting will depend on involvement with reducing pos-
sum and rat populations and beliefs about 1080 (in the absence of data on involve-
ment with the personal use of 1080 per se). 

4. Involvement with aerial baiting will depend on involvement with reducing possum 
and rat populations and beliefs about 1080  

5. The strength of people’s attitudes towards ground baiting with 1080 will depend on 
involvement with reducing possum and rat populations, involvement with ground 
baiting, and beliefs about 1080. 

6. The strength of people’s attitudes towards aerial baiting will depend on involvement 
with reducing possum and rat populations, involvement with aerial baiting, and be-
liefs about 1080. 

7. People’s sense of responsibility for achieving the outcome of reducing populations 
of rats and possums will depend on their involvement with, and attitude towards, 
reducing pest populations, and the personal relevance of the outcome (specifically, 
eliminating rats and possums on their properties or in their area). 

8. People’s willingness to take action to achieve the outcome of reducing populations 
of rats and possums will depend on their involvement with, and attitude towards, 
reducing pest populations, and the personal relevance of the outcome. 

9. People’s willingness to make sacrifices to achieve the outcome of reducing popula-
tions of rats and possums will depend on their involvement with, and attitude to-
wards, reducing pest populations, and the personal relevance of the outcome. 

10. People’s willingness to work together to achieve the outcome of reducing popula-
tions of rats and possums will depend on their involvement with, and attitude to-
wards, reducing pest populations, and the personal relevance of the outcome. 
A questionnaire based on the I3 Framework [36] was designed to test these hypothe-

ses (see Supplementary Materials). In the questionnaire, information was sought from the 
public on their beliefs regarding, attitudes towards, and involvement with reducing rat 
and possum populations and the idea of using 1080. The purpose of the survey was to test 
associations between people’s involvement with, and attitudes towards, ground and aer-
ial baiting with 1080, and their attitudes towards using 1080 to reduce rat and possum 
numbers, so as to identify likely support and compliance. As well, relevant beliefs were 
explored to identify their role in explaining attitudes. We also wished to test associations 
between involvement and intentions in terms of people’s feelings of personal responsibil-
ity for reducing possum and rat numbers, and their willingness to act, make sacrifices and 
work with others to reduce rat and possum numbers. Lastly, we wanted to test 
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associations between involvement and people’s behaviour with respect to trapping and 
shooting possums and rats. 

The survey was conducted in six New Zealand regions of particular interest to OSPRI 
and the Department: Auckland, Taranaki, Wellington, Nelson-Tasman-Marlborough, 
Dunedin, and the West Coast. The sample for the survey was not intended to be statisti-
cally representative of New Zealand as a whole.  

The survey was voluntary, and respondents could stop answering the survey at any 
time. All survey questions were optional and could be skipped. The questionnaire was 
reviewed and approved through an internal Manaaki-Whenua Landcare Research social 
ethics process (Application no. 1920/04). 

The questionnaire was administered online and by telephone by a commercial mar-
ket research company in the six regions. The survey was open for four weeks in September 
2019. Online respondents were randomly selected with replacement sampling from a con-
sumer panel database of metropolitan and provincial urban addresses. Telephone re-
spondents were randomly chosen with replacement sampling from a database of rural 
addresses with landline telephones. Sampling proportions were Auckland and Welling-
ton, 100% urban; Nelson-Tasman-Marlborough, 75% urban and 25% rural; Taranaki and 
Dunedin, 50% urban and 50% rural; West Coast, 25% urban and 75% rural. 

Involvement was measured using a condensed version [47] of the Laurent and Kap-
ferer [48] involvement scale. Following [47], respondents evaluated two statements for 
each of the five components of involvement (functional, experiential, identity-based, risk-
based, and consequence-based). Attitudes towards aerial and ground baiting with 1080 
were measured using an evaluative five-point scale and an ipsative scale based on Olsen 
[49]. 

A series of questions was formulated to elicit respondents’ beliefs about the effects of 
reducing possum and rat numbers, their beliefs about 1080, and their beliefs about using 
1080 in bait stations on the ground and about aerial baiting with 1080. The statements, 
which include some beliefs that reflect values individuals own that relate explicitly to an-
imal rights, were formulated based on the literature [13–15,19,46,50,51] and discussions 
with biosecurity researchers and experts from Manaaki-Whenua Landcare Research, OS-
PRI and the Department.  

Respondents were questioned about their preferences regarding different modes of 
aerial baiting (e.g., they could tolerate aerial baiting until a replacement is found; they 
oppose repeated aerial baiting). Furthermore, elicited were respondents’ intentions in 
terms of feelings of personal responsibility for reducing possum and rat numbers, and 
their willingness to act, make sacrifices and work with others to reduce rat and possum 
numbers. The statements in the involvement, belief, attitude, preference and intention 
scales were presented in random order to respondents to avoid introducing bias in re-
sponses.  

Respondents’ agreement with statements in all the involvement, preference, belief, 
attitude, and intention scales was indicated using a five-point rating, ranging from 
strongly disagree (1) to strongly agree (5). They were also asked whether they trapped (or 
shot) rats or possums on their properties (yes/no). 

To limit the length of the questionnaire and to maintain focus on a specific pest, two 
versions were developed, one for possums and one for rats. The questionnaires were al-
most identical except for the statements in the belief scales with respect to rats and pos-
sums. Respondents answered only one version. Versions were randomly allocated among 
respondents while maintaining the representation of each region across each question-
naire. 

Following [47], involvement scores were calculated for each respondent as the aver-
age of their agreement ratings for the ten statements in each involvement scale. Attitude 
scores were calculated as the average of their agreement ratings for the statements in the 
attitude scales. The strength of respondents’ attitudes was calculated as the square of the 
attitude score, less the mid-point value (which indicated an unsure or neutral rating). 
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To begin with, beliefs were analysed to identify their informational role in forming 
attitudes, with a view to identifying the most appropriate focus of campaigns and other 
measures designed to modify attitudes. Cluster analysis was employed to classify re-
spondents into belief segments based on their agreement ratings with the extensive set of 
relevant belief statements. Ward’s method was employed as the clustering algorithm, 
with squared Euclidean distance used as the dissimilarity measure [52]. Respondents 
were classified into belief segments regarding the effects of reducing rat and possum pop-
ulations, their beliefs about 1080, and their beliefs about ground and aerial baiting with 
1080. Cluster solutions were chosen based on the proportional change in fusion coeffi-
cients, ease of interpreting the segments, and a desire to keep the number of segments as 
small as practical [52]. 

The validity of the central proposition, that involvement and attitudes need to be 
analysed independently to assess properly the role of the latter in influencing support for 
a policy and associated policy measure, was investigated using regression analysis to test 
the hypotheses listed above. All analyses were undertaken using SPSS version 27 [53]. 

3. Results 
3.1. The Sample 

We received 918 complete responses, of which 454 responses (49%) were about re-
ducing possum numbers and 464 responses (51%) were about reducing rat numbers. The 
age distribution of the sample was skewed compared to the national population, being 
marginally older, and had a higher level of education (see [36] for details). The reliability 
of the involvement and attitude scales was satisfactory, with Cronbach’s alpha [54] being 
0.69 or higher for all scales [36]. 

3.2. Belief Segments 
3.2.1. Belief Segments for Reducing Rat Populations 

Respondents were grouped into four belief segments with regard to reducing rat 
populations (Table 1). Respondents in segments one and four believed that reducing rat 
numbers would have favourable effects on native plants, trees, birds, and wildlife and 
would reduce damage to orchards and gardens. The main difference between respond-
ents in these segments was that the beliefs of respondents in segment one were not as 
strong as the beliefs of respondents in segment four. 

Respondents in segment two had similar beliefs to those in segment four except the 
respondents in segment four were more certain that rats do not suppress mice numbers 
and that rats do not have just as much a right to life as other animals. Respondents in 
segment three did not believe that reducing rat numbers would have favourable effects 
on native plants, trees, birds, and wildlife nor reduce damage to orchards and gardens. 

3.2.2. Belief Segments for Reducing Possum Populations 
With respect to reducing possum populations, respondents were grouped into four 

belief segments (Table 2). Respondents in segments three and four believed that reducing 
possum numbers would have favourable effects on native plants, trees, birds, and wild-
life, would reduce damage to nurseries, orchards and gardens and would help eradicate 
bovine tuberculosis. 

The main difference between respondents in these segments was that respondents in 
segment four were surer than those in segment three that possums do not compete with 
other pests, do not have just as much of a right to life as other animals, and that possums 
are not needed to keep people employed in the fur industry. 

Respondents in segment two had similar beliefs to those in segment three except that 
the respondents in segment two were much less certain that reducing possum numbers 
would protect native birds and plants, reduce damage to nurseries, orchards and gardens, 
and would help eradicate bovine tuberculosis. Respondents in segment one, like those in 



Conservation 2022, 2 572 
 

 

segments three and four, believed that reducing possum numbers would have favourable 
effects on native plants, trees, birds, and wildlife, would reduce damage to nurseries, or-
chards and gardens and would help eradicate bovine tuberculosis. However, respondents 
in segment one also believed that possums compete with other pests, do have just as much 
of a right to life as other animals, and that possums are needed to keep people employed 
in the fur industry. 

3.2.3. Belief Segments for 1080 
With respect to the advantages and disadvantages of 1080, respondents were classi-

fied into four belief segments (Table 3). Respondents in segment three believed that 1080 
controls possums and rats and this has beneficial effects on native bird populations and 
helps eradicate bovine tuberculosis. They believed 1080 is not a risk to people’s health, 
biodegrades, and rapidly becomes harmless if it enters rivers and lakes. They do not be-
lieve 1080 is an inhumane or cruel way to kill animals such as stoats or rats. 

Respondents in segment one also believed that 1080 controls possums and rats and 
this has beneficial effects on native bird populations and helps to eradicate bovine tuber-
culosis. However, while these respondents believed that 1080 biodegrades and rapidly 
becomes harmless if it enters rivers and lakes, they did believe that 1080 was a risk to 
people’s health and to farm animals and pets. They also believed 1080 is an inhumane or 
cruel way to kill animals such as stoats or rats. 

Respondents in segment two believed that 1080 controls possums and rats but were 
unsure whether it had beneficial effects on native bird populations and helped eradicate 
bovine tuberculosis. They were unsure that 1080 biodegrades and becomes harmless if it 
enters rivers and lakes, and thought it posed a risk to people’s health and to farm animals 
and pets. They were unsure whether 1080 is an inhumane or cruel way to kill animals 
such as stoats or rats. 

Respondents in segment four did not believe that 1080 controls possums and rats nor 
that it has beneficial effects on native bird populations and helps eradicate bovine tuber-
culosis. They believed 1080 is a risk to people’s health, farm animals and pets and that it 
neither biodegrades nor becomes harmless if it enters rivers and lakes. They believe 1080 
is an inhumane or cruel way to kill animals such as stoats or rats. 

3.2.4. Belief Segments for Ground Baiting with 1080 
Respondents were grouped into three belief segments regarding ground baiting with 

1080 (Table 4). Respondents in segment three believed that, while using 1080 in bait sta-
tions was not always practical, it was safer where there were farms and waterways, was 
not a risk to people’s health, wild foods or recreational hunting, and would reduce bovine 
tuberculosis.  

Respondents in segment one shared these beliefs with the exception that they, unlike 
segment three, were unsure whether ground baiting with 1080 was a risk to people’s 
health and wild foods. Respondents in segment two believed that using 1080 in bait sta-
tions was a risk to people’s health, a danger to wild foods, and was not safe where there 
were farms and waterways. They were unsure whether it would reduce bovine tubercu-
losis.  

3.2.5. Belief Segments for Aerial Baiting with 1080 
Respondents were grouped into four belief segments regarding aerial baiting with 

1080 (Table 5). Respondents in segment three believed that aerial baiting with 1080 was 
cost effective and the only practical method in difficult terrain. They believed aerial bait-
ing helped prevent bovine tuberculosis, was not a risk to people’s health, wild foods, farm 
animals and pets, or recreational hunting, that it did not contaminate waterways, and 
would reduce bovine tuberculosis. 
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Table 1. Belief segments for reducing rat numbers. 

Statement 
(n = 464) 

Segment 1 
(39%) 

Segment 2 
(21%) 

Segment 3 
(3%) 

Segment 4 
(37%) 

We need to reduce the number of rats to protect our native birds and wildlife 3.91 4.99 a 1.18 a,b 4.98 a,c 
We need to reduce the number of rats to conserve our native plants and trees 3.81 4.91 a 1.09 a,b 4.85 a,c 

We need rats because they suppress mice numbers 2.83 3.48 a 2.64 b 1.67 a,b,c 
We need to reduce the number of rats because they compete with native wildlife for food sources  3.74 4.96 a 1.09 a,b 4.83 a,c 

We need to reduce the number of rats because in high seed production (‘mast’) years rat numbers can reach 
plague levels in our native forests 

3.76 4.86 a 2.09 a,b 4.83 a,c 

We need to reduce the number of rats to prevent damage to orchards and gardens 3.53 4.79 a 2.00 a,b 4.45 a,b,c 
Rats have just as much of a right to life as other animals  2.95 2.87 a 2.55 a,b 1.47 a,b,c 

Notes: Values are mean agreement ratings. Ratings ranged from a minimum of 1 (strongly disagree) to a maximum of 5 (strongly agree). Differences in mean 
agreement ratings between segments tested using Tukey’s HSD [55]. a Mean rating is statistically significantly different to the mean for segment 1 (p < 0.01). b Mean 
rating is statistically significantly different to the mean for segment 2 (p < 0.01).c Mean rating is statistically significantly different to the mean for segment 3 (p < 
0.01). 

Table 2. Belief segments for reducing possum numbers. 

Statement 
(n = 454) 

Segment 1 
(27%) 

Segment 2  
(26%) 

Segment 3  
(29%) 

Segment 4 
(18%) 

We need to reduce the number of possums to protect our native birds and wildlife 4.26 3.26 a 4.74 a,b 4.86 a,b 
We need to reduce the number of possums to conserve our native plants and forests 4.28 3.22 a 4.69 a,b 4.85 a,b 

We need to reduce the number of possums to eradicate bovine Tb 4.11 2.95 a 4.44 a,b 4.14 b 
We need to reduce the number of possums to prevent damage to plant nurseries 4.29 2.77 a 4.41 b 3.89 a,b,c 

We need to reduce the number of possums because they compete with livestock by eating pasture damage to pasture 3.88 2.41 a 3.95 b 3.22 a,b,c 
We need to reduce the number of possums to prevent damage to orchards and gardens 4.06 2.91 a 4.63 a,b 3.59 a,c 

Possums have just as much of a right to life as other animals 3.60 3.62 2.38 a,b 1.76 a,b,c 
We need possums because they compete with other pests 3.48 2.77 a 2.21 a,b 1.40 a,b,c 

We need to have some possums to keep people employed in the fur industry 3.99 2.84 a 1.99 a,b 1.79 a,b 
Notes: Values are mean agreement ratings. Ratings ranged from a minimum of 1 (strongly disagree) to a maximum of 5 (strongly agree). Differences in mean 
agreement ratings between segments tested using Tukey’s HSD [55]. a Mean rating is statistically significantly different to the mean for segment 1 (p < 0.01). b Mean 
rating is statistically significantly different to the mean for segment 2 (p < 0.01). c Mean rating is statistically significantly different to the mean for segment 3 (p < 
0.01). 
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Table 3. Belief segments about 1080. 

Statement 
(n = 918) 

Segment 1  
(17%) 

Segment 2  
(52%) 

Segment 3  
(23%) 

Segment 4 
(9%) 

1080 helps to control possums, rats and stoats 4.22 3.67 a 4.73 a,b 2.30 a,b,c 
1080 is a cruel and inhumane way to kill animals such as stoats and rats 3.73 3.12 a 1.95 a,b 4.75 a,b,c 
Independent scientific studies have proven that native bird populations  

increase in areas where 1080 poison is used  
4.03 3.13 a 4.44 a,b 1.87 a,b,c 

1080 poison is more effective in saving birdlife than trapping the predators 3.98 2.86 a 4.34 a,b 1.61 a,b,c 
1080 poison is biodegradable and at most takes several months to break down 3.88 3.05 a 3.86 b 2.18 a,b,c 

The benefits to bird populations from increased nesting success following 1080 predator eradication far 
outweigh any side effects 4.21 2.97 a 4.46 a,b 1.63 a,b,c 

1080 kills as many birds, if not more, than it might save 3.59 3.28 a 1.83 a,b 4.66 a,b,c 
The suffering of predators due to 1080 poisoning far outweighs the benefits of increasing nesting success 

and native bird numbers 
4.18 2.98 a 2.43 a,b 3.25 a,b,c 

1080 is a risk to farm animals and pets 4.16 3.75 a 2.95 a,b 4.84 a,b,c 
1080 is a risk to people’s health  4.01 3.53 a 2.17 a,b 4.64 a,b,c 

A benefit of using 1080 to reduce possum numbers is that stoats also can be killed if they feed on poisoned 
possums, rats, and mice  4.22 3.40 a 4.29 b 2.52 a,b,c 

1080 rapidly becomes harmless if it gets into rivers and lakes 3.80 2.75 a 3.85 b 1.39 a,b,c 
Tb can be eradicated from cattle in New Zealand by using 1080 to reduce possum numbers 4.03 3.06 a 3.91 b 1.75 a,b,c 

1080 poison gets into our waterways 4.07 3.62 a 2.82 a,b 4.78 a,b,c 
Notes: Values are mean agreement ratings. Ratings ranged from a minimum of 1 (strongly disagree) to a maximum of 5 (strongly agree). Differences in mean 
agreement ratings between segments tested using Tukey’s HSD [55]. a Mean rating is statistically significantly different to the mean for segment 1 (p < 0.01). b Mean 
rating is statistically significantly different to the mean for segment 2 (p < 0.01). c Mean rating is statistically significantly different to the mean for segment 3 (p < 
0.01). 
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Table 4. Belief segments about ground baiting with 1080. 

Statement 
(n = 918) 

Segment 1  
(50%) 

Segment 2  
(18%) 

Segment 3  
(32%) 

Using bait stations with 1080 to reduce possum numbers is not cost effective 3.09 3.30 a 2.60 a,b 
Using bait stations with 1080 to reduce possum numbers is not practical in some areas 3.69 4.28 a 3.39 a,b 

Using bait stations with 1080 to reduce possum numbers is much safer where there are farms and water ways 3.52 1.95 a 3.86 a,b 
Using bait stations with 1080 to reduce possum numbers is a risk to people’s health  3.25 4.42 a 1.94 a,b 
Using bait stations with 1080 to reduce possum numbers is a danger to wild foods 3.37 4.60 a 2.08 a,b 

Using 1080 in bait stations helps save cattle and farmed deer from Tb 3.50 2.62 a 3.69 a,b 
Using 1080 in bait stations is bad for recreational hunting 3.59 3.28 a 1.83 a,b 

Notes: Values are mean agreement ratings. Ratings ranged from a minimum of 1 (strongly disagree) to a maximum of 5 (strongly agree). Differences in mean 
agreement ratings between segments tested using Tukey’s HSD [55]. a Mean rating is statistically significantly different to the mean for segment 1 (p < 0.01). b Mean 
rating is statistically significantly different to the mean for segment 2 (p < 0.01). 

Table 5. Belief segments about aerial baiting with 1080. 

Statement 
(n = 918) 

Segment 1  
(29%) 

Segment 2  
(36%) 

Segment 3  
(20%) 

Segment 4 
(15%) 

Aerial baiting with 1080 kills as many birds, if not more, than it might save 3.81 2.95 a 1.68 a,b 4.49 a,b,c 
Aerial baiting with 1080 is a risk to farm animals and pets 4.24 3.21 a 2.63 a,b 4.96 a,b,c 

Aerial baiting with 1080 helps save cattle and farmed deer from Tb  3.12 3.22 4.17 a,b 1.98 a,b,c 
Aerial baiting with 1080 is a risk to people’s health  4.16 2.97 a 1.93 a,b 4.89 a,b,c 

Aerial baiting with 1080 is cost effective  3.27 3.17 4.40 a,b 2.43 a,b,c 
Aerial baiting with 1080 is the only practical method of pest control in areas that are rugged and difficult to 

reach  
3.28 3.43 a 4.69 a,b 1.61 a,b,c 

Aerial baiting with 1080 contaminates waterways 4.27 3.16 a 2.32 a,b 4.91 a,b,c 
Aerial baiting with 1080 is bad for recreational hunting 3.96 3.05 a 2.48 a,b 4.78 a,b,c 

Aerial baiting with 1080 is a danger to wild foods 4.20 3.05 a 2.49 a,b 4.88 a,b,c 
Notes: Values are mean agreement ratings. Ratings ranged from a minimum of 1 (strongly disagree) to a maximum of 5 (strongly agree). Differences in mean 
agreement ratings between segments tested using Tukey’s HSD [55]. a Mean rating is statistically significantly different to the mean for segment 1 (p < 0.01). b Mean 
rating is statistically significantly different to the mean for segment 2 (p < 0.01). c Mean rating is statistically significantly different to the mean for segment 3 (p < 
0.01). 
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The beliefs of respondents in segment four were basically the opposite of those in 
segment three. Respondents in segment four did not believe aerial baiting with 1080 was 
cost effective and the only practical method in difficult terrain nor that aerial baiting 
helped prevent bovine tuberculosis. They believed aerial baiting with 1080 was a risk to 
people’s health, wild foods, farm animals and pets, and recreational hunting, and that it 
contaminated waterways. The beliefs of respondents in segment one were similar to those 
in segment four, the difference being that the beliefs of respondents in segment one were 
not as strong as those in segment four. Respondents in segment two were unsure what to 
believe about aerial baiting with 1080. 

3.3. Predicting Support for Using 1080 
The aim in this stage of the analysis was to quantify the effect of respondents’ beliefs, 

attitudes, and involvement on their support for the use of 1080 to control rats and pos-
sums. In other words, we wanted to estimate, separately, the influence of involvement (as 
a measure of motivation) and the influence of beliefs and attitudes on respondents’ sup-
port for using 1080 in the context of eliminating rats and possums from New Zealand. 

3.3.1. Attitudes and Beliefs 
We began by analysing the relationship between attitudes and beliefs. Binary 

dummy variables were used to represent respondents’ membership of belief segments 
with respect to reducing rat (Table 1) and possum (Table 2) populations, the effects of 1080 
(Table 3), ground baiting with 1080 (Table 4) and aerial baiting with 1080 (Table 5). Atti-
tudes towards ground baiting and aerial baiting were measured using the evaluative scale 
described earlier.  

The explanatory power of the regressions, and the resulting parameter estimates, are 
reported in Table 6. The attitudinal regressions were statistically significant and, for cross-
sectional data, a substantial proportion of the variance in respondents’ attitudes was ex-
plained by their beliefs (hypotheses 1 and 2). 

The regression results testing the link between respondents’ involvement with 
ground (or aerial) baiting, their beliefs about 1080 and their involvement with reducing 
rat and possum populations are reported in Table 7. The involvement regressions were 
statistically significant. Respondents’ beliefs about 1080 and their involvement with the 
outcome of reducing rat and possum populations explained a substantial proportion of 
the variance in respondents’ involvement with ground and aerial baiting (hypotheses 3 
and 4). 

The regression results testing the link between the strength of respondents’ attitudes 
towards ground (or aerial) baiting, their involvement with reducing rat and possum pop-
ulations, their involvement with ground (or aerial) baiting and their beliefs about 1080 are 
reported in Table 8. Both attitude strength regressions were statistically significant, with 
a reasonable proportion of the variance in the strength of respondents’ involvement with 
ground and aerial baiting explained by the independent variables (hypotheses 5 and 6). 
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Table 6. Parameter estimates for attitude towards attitude towards reducing pest numbers, aerial 
baiting, and ground baiting. 

Belief Segments Attitude towards Reduc-
ing Pest Numbers 

Attitude towards 
Ground Baiting 

Attitude towards Aerial 
Baiting 

Possum segment one –0.59 ** –0.06 –0.13 
Possum segment two –1.51 ** –0.40 ** –0.28 ** 

Possum segment three –0.21 ** –0.13 0.03 
Rat segment one –0.89 ** –0.29 ** –0.04 
Rat segment two –0.08 –0.08 –0.05 

Rat segment three –2.07 ** –0.20 0.37 
1080 segment one  1.20 ** 1.04 ** 
1080 segment two  0.86 ** 0.38 ** 

1080 segment three  1.44 ** 1.15 ** 
Ground baiting segment one  –0.52 **  
Ground baiting segment two  –1.64 **  
Aerial baiting segment one   0.89 ** 
Aerial baiting segment two   1.60 ** 

Aerial baiting segment three   2.43 ** 
Intercept 4.70 ** 3.11 * 1.07 ** 

R 0.61 0.76 0.81 
Adjusted R2 0.37 0.57 0.65 

F-Test significance <0.01 <0.01 <0.01 
Notes: n = 918 for all equations. * Indicates statistically significant t-test, p < 0.05. ** Indicates statis-
tically significant t-test, p < 0.01. 

Table 7. Parameter estimates for involvement with ground and aerial baiting. 

 Involvement with Ground Baiting Involvement with Aerial Baiting 
Pest (outcome) involvement 0.35 ** 0.36 ** 

1080 segment one 0.67 ** 0.53 ** 
1080 segment two 0.27 ** 0.25 ** 

1080 segment three 0.37 ** 0.54 ** 
Intercept 1.76 ** 1.72 ** 

R 0.58 0.59 
Adjusted R2 0.33 0.34 

F-Test significance <0.01 <0.01 
Notes: n = 918 for both equations. ** Indicates statistically significant t-test, t p < 0.01. 

Table 8. Parameter estimates for strength of attitude towards ground and aerial baiting. 

 Strength of Attitude towards Ground 
Baiting 

Strength of Attitude towards Aerial 
Baiting 

Pest involvement 0.29 ** 0.15 ** 
Ground involvement 0.09  
Aerial involvement  –0.07 
1080 segment one –1.69 ** –0.77 ** 
1080 segment two –1.94 ** –0.95 ** 

1080 segment three –0.82 ** –0.43 ** 
Intercept 1.57 ** 1.45 ** 

R 0.46 0.44 
Adjusted R2 0.21 0.19 

F-Test significance <0.01 <0.01 
Notes: n = 918 for both equations. ** Indicates statistically significant t-test, p < 0.01. 



Conservation 2022, 2 578 
 

 

Respondents’ behavioural intentions were identified by asking, in the questionnaire, 
whether they felt a sense of responsibility for reducing rat and possum numbers, and 
whether they were willing to take action, make sacrifices and work with others to reduce 
rat and possum numbers. Respondents answered these questions using a five-point scale 
ranging from ‘strongly agree’ to ‘strongly disagree’.  

These attitudes were regressed (Table 9) against the explanatory variables: involve-
ment with, attitude towards, and the personal relevance of, reducing rat and possum pop-
ulations. Personal relevance was measured by binary variables indicating whether rats or 
possums were present on respondents’ properties or in their area.  

All regressions were statistically significant with the independent variables explain-
ing a substantial proportion of the variance in the respondents’ sense of responsibility and 
willingness to act, sacrifice, and work with others (hypotheses 7, 8, 9 and 10). The regres-
sions predicting respondents’ willingness to accept different ways of implementing aerial 
baiting with 1080 are reported in Table 10. We expected that willingness to accept alter-
native methods of aerial baiting would depend on their involvement with, and their atti-
tude towards, reducing possum and rat populations, and their involvement with, and at-
titude towards, aerial and ground baiting. The results support this. 

Lastly, we proposed that respondents’ trapping behaviour would depend on their 
involvement with, and attitude towards, reducing rat and possum populations, and the 
personal relevance of the outcome as measured by the presence of rats and possums on 
respondents’ properties or in their area. Regarding trapping behaviour, respondents were 
asked if they knew rats or possums were on their property or in their area, and if they 
trapped rats or possums. Respondents answered these questions with ‘yes’ or ‘no’. 

Both regressions were statistically significant and explained a substantial percentage 
of the variation in the respondents’ trapping behaviour (Table 11). The trapping of rats 
depended on involvement with reducing rat numbers and the presence of rats on proper-
ties or in the area. The shooting or trapping of possums depended on the attitude towards 
reducing possum numbers, and their presence on the property or in the area. 

Table 9. Coefficient estimates for personal responsibility, willingness to act, willingness to sacrifice 
and willingness to work together. 

 Responsibility Willing to Act Willing to  
Sacrifice 

Willing to Work To-
gether 

Pest involvement 0.65 ** 0.55 ** 0.64 ** 0.37 ** 
Pest attitude 0.29 ** 0.44 ** 0.34 ** 0.53 ** 

Pest on property 0.53 ** 0.22 ** 0.28 ** 0.02 
Pest in area 0.10 ** 0.28 ** –0.03 0.07 

Intercept 0.23 –0.21 –0.12 0.44 
R 0.64 0.70 0.63 0.74 

Adjusted R2 0.41 0.49 0.40 0.54 
F-Test significance <0.01 <0.01 <0.01 <0.01 

Notes: n = 918 for all equations. ** Indicates statistically significant t-test, p < 0.01. 
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Table 10. Parameter estimates for different modes of aerial baiting. 

 Tolerate 
Every Few Years 

Tolerate Once-
Off Aerial Bait-

ing 

Tolerate until a 
Replacement Is 

Found 

Oppose Repeated 
Aerial Baiting 

Oppose  
Completely 

Pest involvement 0.02 0.13 * 0.07 –0.02 –0.08 
Pest attitude 0.08 * 0.07 0.11 ** –0.09 * –0.17 ** 

Ground involvement –0.03 0.10 –0.06 0.25 ** 0.37 ** 
Ground attitude 0.13 ** 0.15 ** 0.13 ** –0.14 ** –0.21 ** 

Aerial involvement 0.19 ** 0.12 0.27 ** 0.20 ** 0.08 
Aerial attitude 0.71 ** 0.49 ** 0.66 ** –0.79 ** –0.76 ** 

Intercept –0.36 –0.24 –0.51 4.83 ** 5.29 ** 
R 0.84 0.66 0.81 0.78 0.80 

Adjusted R2 0.70 0.43 0.66 0.60 0.64 
F-Test significance <0.01 <0.01 <0.01 <0.01 <0.01 

Notes: n = 918 for all equations. * Indicates statistically significant t-test, p < 0.05. ** Indicates statis-
tically significant t-test, p < 0.01. 

Table 11. Parameter estimates for trapping and shooting. 

 
Possums 
(n = 454) 

Rats 
(n = 464) 

Pest involvement 0.01 0.09 ** 
Pest attitude 0.06 ** –0.04 

Pest on property 0.46 ** 0.35 ** 
Pest in area 0.11 ** 0.22 ** 

Intercept –0.26 ** –0.02 ** 
R 0.59 0.52 

Adjusted R2 0.34 0.27 
F-Test significance <0.01 <0.01 

Notes: ** Indicates statistically significant t-test, p < 0.01. 

4. Discussion 
Kaine et al. [29] suggested that the willingness of individuals to support a policy 

measure depends on the strength of their involvement with the associated policy outcome 
and with the measure, as well as their attitude towards the measure. We have drawn on 
the reasoning underpinning that proposition to examine the relationships among people’s 
relevant beliefs, attitudes, involvement, and support for a policy measure. 

The results clearly show that support for policy outcomes and policy measures de-
pends on involvement, as well as attitudes. For example, a sense of personal responsibility 
for reducing rat and possum populations depended on respondents’ involvement with 
reducing rat and possum populations as well as their attitude towards these pests. This 
was also the case for their willingness to act, make sacrifices, and work with others, to 
reduce rat and possum populations. Respondents’ support (or otherwise) for aerial bait-
ing with 1080 depended to varying degrees on their involvement with, and attitude to-
wards, reducing rat and possum populations and their involvement with, and attitude 
towards, ground and aerial baiting with 1080. While attitudes towards ground and aerial 
baiting depended on beliefs, the strength of respondents’ attitudes depended, at least 
partly, on their involvement with reducing rat and possum populations.  

These results signal the influential role that involvement plays in people’s support 
for, and responses to, policy outcomes and the measures used to achieve those outcomes. 
This means that knowing the state of people’s involvement with policy outcomes and 
measures, and its source when it is present, is fundamentally important in understanding 
the nature and extent of their support (or opposition) to outcomes and measures, and the 
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degree to which these can be influenced, if at all. In other words, influencing the nature 
and extent of support for outcomes and measures depends on knowing how and to what 
degree the outcomes and measures are judged by people to contribute to, or detract from, 
their personal goals.  

In the context considered here, respondents’ involvement with reducing rat and pos-
sum populations was primarily driven by function, consequence and risk involvement 
[36]. That is, involvement was motivated by concerns for the damage these pests inflict on 
native plants, native birds and wildlife, gardens, and orchards, and (in the case of pos-
sums) a concern to prevent bovine tuberculosis, and the potentially serious consequences 
of not controlling these pests. Their involvement with ground and aerial baiting with 1080, 
on the other hand, was mainly driven by consequences and risk, reflecting their concerns 
about the effectiveness and safety of 1080 with respect to people, pets, livestock, and na-
tive birds. This suggests that one strategy for improving support for the use of 1080 is to 
build functional involvement with, and more favourable attitudes towards, 1080 by pro-
moting its effectiveness in reducing the harms done by rats and possums, and the poten-
tially catastrophic consequences of uncontrolled growth in rat and possum populations. 

This highlights the importance of involvement with the policy measures depending 
on involvement with the relevant policy outcomes: since involvement indicates the likely 
level of attention to promotional activity [24,56], boosting support for policy measures is 
problematic in the absence of involvement with policy outcomes. 

Involvement, attitude and personal relevance contribute to explaining differences 
among respondents’ intentions regarding feelings of personal responsibility and willing-
ness to act, to make sacrifices and work with others. This underscores the importance of 
understanding that attitude alone is insufficient to motivate sustained support (or action) 
for a policy outcome. In the absence of moderate-to-high involvement, favourable atti-
tudes are unlikely to translate into more than cursory support. Similarly, in the absence of 
moderate-to-high involvement, unfavourable attitudes are unlikely to translate into more 
than perfunctory opposition.  

Distinguishing between high and low involvement provides, then, a foundation for 
making judgements about the scale and strength of support for, or opposition to, policy 
outcomes and measures, and formulating response strategies accordingly. Of course, if 
everyone has similar levels of involvement then involvement becomes inconsequential. In 
these circumstances, support is determined by differences in attitudes and behavioural 
constraints. 

Our findings have several important general implications in relation to influencing 
support for, or responding to opposition to, pest control methods. The first is that people 
with low involvement in a policy outcome (suppressing or eliminating pest populations) 
and a policy measure (pest control method) may fail to notice important promotional mes-
sages about pests and pest control measures because they simply do not pay attention. 
When involvement with an outcome is low, sensitivity to promotional messages about the 
outcome is also very likely to be low. This is not to say promotional messages are deliber-
ately ignored; they just fail to catch the attention of those with low involvement (i.e., they 
are not perceived). Popular suggestions in the literature around awareness-raising, edu-
cation, and community participation to increase support for pest control [7,12,16,19,57–
59] are likely of limited relevance for these people. 

In the context of ground and aerial baiting with 1080, people with low-to-mild in-
volvement with reducing rat and possum populations and with the use of 1080 may 
simply not notice, or fail to fully process, promotional messages about 1080. They may be 
entirely unaware of actions that are undertaken to reduce risks such as consulting with 
communities before baiting operations, the use of bait-free buffer corridors along water-
ways, and the development of deer repellent baits [46,60]. This increases the risk that peo-
ple with low involvement may engage in perfunctory opposition, such as signing peti-
tions, despite having little knowledge of, or strong views on, the use of 1080. 
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The second, related implication concerns the intrinsic pliability of the beliefs and at-
titudes that occurs when people have low involvement and so devote little time and effort 
to gathering information and forming beliefs and attitudes. ‘The terms involvement and 
commitment are used almost interchangeably in the literature on attitude change’ (p. 464, 
[61]) and highly involved people ‘have a much narrower range of noncommitment and 
acceptance … [and]…are less susceptible to persuasion’ (p. 458, [61]). This means the be-
liefs and attitudes of those with low involvement may be unstable and easily changed, 
though any change is unlikely to trigger changes in behaviour (see below).  

This creates the potential for the distribution of misinformation to provoke undesir-
able changes in the beliefs and attitudes of people with low involvement with 1080 be-
cause they undermine support for its use, especially if this misinformation is linked to 
emotionally charged (and so potentially highly involving) topics for some people such as 
risks to children’s health or cruelty to animals. However, people with low involvement 
are unlikely to strongly endorse misinformation, and so are unlikely to engage in behav-
iour that requires a significant investment of time and effort (such as attending rallies 
specific to 1080 poisoning), unless the misinformation is placed in a context they find 
highly involving. When it comes to investing resources in combating misinformation 
about pest control methods, authorities must be careful to discriminate between audiences 
on social media in terms of their involvement. Those with low involvement in ground or 
aerial baiting with 1080 may, for example, exhibit a lower engagement with misinfor-
mation on social media (such as less frequent and less extensive visits to relevant internet 
sites) than those with high involvement.  

Another implication concerns the potential to influence the beliefs and attitudes of 
people who have high involvement with a subject. People who have high involvement 
with a subject are more likely to devote time and effort to gathering information about the 
subject, evaluating that information, and forming beliefs about, and attitudes towards, the 
subject. Consequently, their beliefs and attitudes, once formed, are stable and unlikely to 
change rapidly. These people may well resist educational efforts designed to persuade 
them to an alternate viewpoint [62–64]. Furthermore, while these people are the most 
likely to be participants in community group processes, their views and opinions are un-
likely to be helpful in designing communications targeting the less involved [12,65]. 

With respect to 1080, a relatively high proportion of respondents with moderate-to-
high involvement were unsure about the use of 1080 [36]. There is the potential that a 
sustained promotional program (through social and mass media) linking the use of 1080 
to protecting and conserving native plants, birds, and wildlife may engender changes in 
the beliefs and attitudes of these people as they are less likely than people with strong 
attitudes to engage in motivated reasoning [62].  

Another implication concerns the link between attitudes and intended actions for 
people who have low-to-mild (or even moderate) involvement with a subject. Such people 
are unlikely to act regarding the subject when that act requires a substantial commitment 
of time and effort. This means their willingness to express support for (or opposition to) a 
particular method of pest control is unlikely to extend beyond actions (such as signing 
petitions) that are quick, easy and convenient. Consequently, those responsible for pest 
management policies should be careful not to conclude that favourable (or unfavourable) 
attitudes necessarily translate into anything beyond passive support (or opposition): pub-
lic commitment to positions on issues is not expected from people with low involvement 
with the issue. On the other hand, should a belief that the threat of child poisoning from 
1080 is real trigger a public commitment to opposition, this may raise the individual’s 
involvement [61] with the measure. 

A related implication concerns involvement and the ethics of pest control in relation 
to both native and non-native pests [66–69]. Most respondents supported the suppression 
of rat and possum populations to avert economic and environmental damage. However, 
given the involvement of most participants with the suppression of rat and possum pop-
ulations as a policy issue was moderate at best, most participants are likely to have 
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invested limited time and effort in understanding the issue. This suggests that most re-
spondents are unlikely to be aware of the debate over the validity of the distinction be-
tween native and non-native pests, and even less likely to be informed about the ethical 
implications of the validity or otherwise of the distinction. On the other hand, most re-
spondents were ambivalent, at best, about the use of 1080 to suppress or eradicate rat and 
possum populations because they had concerns about its safety, effectiveness, and hu-
maneness. This suggests that, irrespective of the validity of the distinction between native 
and non-native pests, most respondents are concerned about the ethics of using 1080 to 
control pests.  

Our findings are subject to several qualifications including the following. First, the 
data used in this study were not collected for the express purpose of testing the proposi-
tions we derived from Kaine et al. [29]. Consequently, a variety of factors that may influ-
ence attitudes and behaviour (such as social norms, self-efficacy and others) which could 
be correlated with involvement were not included in the analysis where our principal fo-
cus was on the intervening role, between beliefs and attitudes, of involvement.  

Second, there may be some selection bias as the sample was drawn from an internet 
panel and from telephone interviews. While the extent of this bias is unknown, it does 
seem reasonable to suppose, ceteris paribus, that people with low-to-mild involvement 
may be under-represented in the sample. Furthermore, while the results are based on an 
analysis of a relatively large sample of households, generalisations to the wider popula-
tion must be treated with caution. 

Third, the measures of personal rat and possum trapping behaviour were self-re-
ported. There is the possibility that these measures may have been affected by social de-
sirability bias. 

Future research could include investigating associations between involvement and 
propensity to take actions of various kinds regarding support for pest management, as 
well as support for, and use of, different pest management techniques. The association 
between involvement and selective perception and motivated reasoning, and the implica-
tions of any associations for engaging with the public on pest management issues, could 
also be explored. 

5. Conclusions 
A prerequisite for the widespread use of pest control methods to conserve native 

flora and fauna is public support and, consequently, there is extensive literature on quan-
tifying public attitudes towards, and consequent support for, pest control methods. Kaine 
et al. [29] proposed that the propensity of individuals to support policy measures, such as 
the application of particular methods of controlling non-native invasive pests, depends 
on the intensity of their involvement with, as well as their attitude towards, the measure. 
From this, a number of fundamental propositions concerning the relationship between 
beliefs, attitudes, involvement, and behaviour with respect to policy measures follow. We 
examined these using data on people’s support, or otherwise, for using ground and aerial 
baiting with 1080 to reduce non-native rat and possum populations, and their propensity 
to trap rats and possums. Generally, the propositions were well-supported by the results 
and the dangers highlighted for public policy interventions founded on implicit assump-
tions of uniformly high involvement of targeted people.  

These findings have several important implications for the regulation of pest control 
methods, and for the effectiveness of awareness-raising campaigns and educational pro-
grams intended to build support for pest control and pest control methods. These impli-
cations can be expected to apply to public policy initiatives across the conservation spec-
trum that require positive public responses for their effectiveness. 

With respect to promoting the use of 1080 in New Zealand, the results highlight the 
importance of distinguishing between people’s attitudes towards 1080, their involvement 
with reducing rat and possum populations, and with the idea of using 1080, and tailoring 
promotional strategies appropriately. The results also highlight the importance of 
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distinguishing between those with low and high involvement in considering the possible 
effects on the support of the dissemination of misinformation through social media. 
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