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Abstract
In many conservation decisions, there is disagreement over which animals should be managed
through lethal control. These disagreements seemingly stem from different justifications for
killing invasive animals. This study examines those justifications through the discipline of
ethics, which provides a systematic way to analyse normative arguments. In this thesis, I
introduce three ethical theories along with one philosopher’s set of ‘natural values,’ through
which different justifications for killing invasive animals can be understood. I demonstrate that
cultural input plays an important role in these justifications for killing invasive animals, and I
conduct a case study to understand cultural input in one scenario. The case study research
question I address is, “What is invasive predator eradication on Stewart Island for?” In the case
study, I use Q methodology to analyse the viewpoints of stakeholders involved in the proposed
eradication of invasive predators from Stewart Island, New Zealand. Through this analysis, I
find four key viewpoints regarding the justification for eradicating invasive predators from the
island. The Environmentalism Viewpoint values biodiversity and ecosystem health most
highly; the Local Community Viewpoint places the most emphasis on the local community and
its resources; the Restoration Viewpoint focuses on the duty to restore ecosystems; and the
Scepticism Viewpoint is sceptical of the necessity to eradicate invasive predators. While
analysing these viewpoints in the context of the ethical theories presented in this thesis, I
demonstrate that none of these viewpoints align neatly with any one of the ethical theories –
all of the viewpoints borrow components from multiple theories. In addition, I show that all
four viewpoints found in this study agree that biodiversity and service are the most important
considerations in invasive predator eradication. Ultimately, when answering, “What is invasive
predator eradication on Stewart Island for?”, biodiversity and service provide an answer to my
research question.
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Introduction
The moral quandary that arises when deciding how to value the lives of invasive animals is
what originally drew my interest to this topic. I thought it strange that brushtail possums
(Trichosurus vulpecula) in Australia are adored and preserved while the same species in New
Zealand is demonized and killed in the thousands. I wondered why a possum’s value seemingly
depends on which side of the Tasman Sea it happens to reside. Even within New Zealand, there
is wide disagreement over which species are considered a problem and how those animals
should be dealt with. It seemed to me that these disagreements likely stem from different
justifications for killing invasive animals. Ethics provides a systematic way to examine these
justifications – to determine whether or not they are good justifications based on factual
assumptions and sound arguments. Thus, this thesis will examine ethical theories as they
pertain to killing invasive animals, and it will examine justifications put forward by
stakeholders in a New Zealand case study. Ultimately, since I do not think it reasonable to kill
animals without a good justification, in this thesis, I will answer the question, “what is this
killing for?”
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1. Philosophical Justifications for
Killing Invasive Animals
The main topic that I will explore in this chapter are the philosophical justifications for killing
invasive animals when, at first glance, such killing seems arbitrary and ethically questionable.
I will start by arguing that such killing is seemingly arbitrary because key words, such as
‘native’ and ‘invasive’, are poorly defined and/or culturally determined.
Then I will discuss three types of ethical justifications for killing invasive animals. I will
demonstrate that Peter Singer’s animal liberation, which seemingly forbids the killing of nearly
all animals, including invasive animals, is reconcilable with Aldo Leopold’s land ethic, which
almost certainly permits the killing of invasive animals. In addition, I will also discuss a third
type of ethical theory, Onora O’Neill’s deontological ethic, which provides an explicitly
anthropocentric approach to ethics. Overall, I will demonstrate that all three ethical theories
presented in this section may actually condone the killing of invasive animals.
Next, I will explore the topic of ecological restoration as a possible justification for killing
invasive animals. I will start by elucidating Eric Higgs’s key components of ecological
restoration: historical fidelity, ecological integrity, focal practice, and wild design. I will
conclude this section with two examples of ecological restoration in New Zealand, both of
which involve killing invasive animals, in order to illustrate the varying importance of Higgs’s
key components of ecological restoration.
I will then consider justifications for (and against) the implementation of ecological restoration.
I will start by considering arguments from Robert Elliot and Eric Katz against ecological
restoration, but I will show that these arguments overlook the actual practice of ecological
restoration. Next, I will consider normative justifications for promoting Higgs’s two keystone
concepts of ecological restoration – historical fidelity and ecological integrity – but I will show
that these two concepts are sufficiently unclear that they ultimately boil down to little more
than cultural choices. Lastly, I will propose that Sahotra Sarkar’s natural values are a better
way to understand the promotion of ecological restoration, and I will discuss the normative
justification for these values using the three ethical theories presented at the beginning of this
chapter. Ultimately, I will argue that, with cultural choices playing such a large role in which
values to promote and how those values are interpreted, there is a need to understand the values
that people actually hold when it comes to ecological restoration.
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The fifth and final section of this chapter will examine the current understanding of New
Zealanders’ environmental values and their views on invasive animals. I will show that views
relating to invasive animals vary widely depending on both the species and the ideology of the
person. After demonstrating that differences in values account for most of the conflict
surrounding invasive animal management and that there has been insufficient research on the
environmental values of New Zealanders, I will conclude this chapter by arguing that research
regarding people’s environmental values is crucial to understanding the ethical issues
associated with killing invasive animals.

1.1. Defining Native and Invasive
The New Zealand Department of Conservation (DOC) considers many species in the country
to be invasive, including argentine ants, deer, feral goats, ferrets, great white butterflies,
hedgehogs, wild horses, possums, rabbits, rainbow lorikeets, rats, stoats, tahr, wasps, and
weasels (Department of Conservation, n.d.-a). This section will use some of these invasive
species as examples to explore the meaning of the words ‘native’ and ‘invasive.’

1.1.1. A Possum Here, A Possum There
To continue with the example from the introduction with the two possums on opposite sides of
the Tasman Sea, it may be clear to some why the possum in Australia is adored while the
possum in New Zealand is demonized: the possum in Australia is native, and the possum in
New Zealand is invasive; therefore, it is ok to preserve the possum in Australia and kill the
possum in New Zealand. However, such a reply deserves further scrutiny because the value of
an animal depends on the meaning of the words ‘native’ and ‘invasive.’ Numerous terms,
including alien, exotic, invasive, nonindigenous, imported, weedy, introduced, non-native,
immigrant, colonizer, native, naturalized, endemic, and indigenous, are used in academic
literature, but many of these terms are poorly defined (Davis & Thompson, 2000, p. 227).
Needless to say, the value of a possum’s life should not be determined by the dubious
assignment of a poorly defined word. Thus, I will now define the words ‘native’ and ‘invasive.’
I will start with the word ‘native,’ which many texts do not bother to define at all (Clewell &
Aronson, 2007; Higgs, 2003). In this thesis, I will take ‘native’ to refer to organisms that are
within their natural range of distribution (“Native,” 2015). However, this definition tells us
very little without a clear definition of ‘natural.’ Here, I will take ‘natural’ to refer to a lack of
human intervention (“Natural,” 2015), so a species is native to a place if it got there without
the aid of humans.
4

In a study devoted specifically to the meaning of the word ‘invasive’, the authors note that five
different definitions have been used in the literature (Colautti & MacIsaac, 2004, p. 136).
However, I will use the most common of those definitions: an invasive species is a non-native
species that has a large impact on the new environment (Davis & Thompson, 2000, p. 228).
Davis and Thompson go further, stating that the impact of invasive species usually consists of
ecological and/or economic consequences that humans consider to be negative (2000, p. 229).
That being said, there are still problematic elements of this definition. For instance, the term
‘large impact’ is rather ambiguous, and it is likely culturally determined on a case-by-case
basis. This point will be illustrated in the following examples, which will discuss two nonnative animals in New Zealand.

1.1.2. Examples: Deer and Kiore
Deer and kiore are two groups of animals that have been introduced by humans to New
Zealand. I will demonstrate that the statuses of both of these non-native animals are largely
determined by cultural considerations.
Kiore, or the pacific rat (Rattus exulans), first arrived in New Zealand in the 13th century with
the Polynesian ancestors of Māori (Haami, 2015, p. 1). These rats were used by Māori as a
food source and possessed a great deal of cultural significance (Haami, 2015, p. 3). Many
groups of Māori still view the kiore as having cultural value – one tribe even considers
themselves kaitiaki, or guardians, of the kiore (Haami, 2015, p. 1). However, kiore have had a
significant impact on New Zealand’s ecosystems through their omnivorous diet, which
includes seeds, fruits, insects, lizards, eggs and chicks (Department of Conservation, n.d.-f).
Because of the threat this species poses towards New Zealand’s native species, the Department
of Conservation (DOC) has classified kiore as a pest and eradicated the species from many
DOC-controlled islands (Department of Conservation, n.d.-f). While it is clear that kiore are a
non-native species in New Zealand, it is much less clear whether they are invasive. One can
infer that DOC views kiore as an invasive species because of the damage they cause to native
ecosystems. But it is unlikely that many Māori view kiore as an invasive species because kiore
possess significant cultural and historical value. Thus, the status of this species, and the
question of whether or not it is invasive, is determined by cultural considerations.
Deer have a similar story to kiore. Deer were introduced by European settlers in the 19th century
as part of the acclimatization movement (Drew, 2013, p. 1). However, attitudes towards deer
changed in the early 20th century when people began to worry that deer were overgrazing native
5

forests, and hunting restrictions on the animal were lifted (Drew, 2013, p. 1). As it turns out,
deer change the composition of the forest understory by selectively grazing certain plants
(Department of Conservation, n.d.-c). With seven species of deer living in New Zealand, the
Department of Conservation (DOC) has been eradicating deer in certain areas and controlling
them in others (Department of Conservation, n.d.-c). At the same time, wild deer are still
hunted recreationally, and deer are also farmed on a commercial scale (Drew, 2013, p. 11). As
was the case with kiore, deer are certainly non-native, but it much less clear whether they are
invasive. While one can infer that DOC views deer as an invasive species because of the
damage they cause to native ecosystems, many recreational hunters very likely have a different
view of the animal. Because of the economic and cultural value that recreational hunters place
on deer, hunters are less likely to view deer as an invasive species. Thus, the status of deer, and
whether or not they are invasive, is also determined by cultural considerations.
Finally, having illustrated the words ‘native’ and ‘invasive’ with the examples of deer and kiore
in New Zealand, I have shown that whether or not an animal is considered invasive is culturally
determined. In addition, with a basic understanding of these two terms, a possible justification
for killing invasive animals becomes apparent – perhaps the answer is in the definition of the
terms. With the word ‘native’ referring to the origin of a species, and the word ‘invasive’
referring to the impact of a non-native species on its new environment, perhaps killing invasive
animals is permissible because of the negative ecological and/or economic impact that they
have. I will return to this point later on after a more detailed analysis of the ethical issues
surrounding killing invasive animals.

1.2. Three Ethical Theories
In this section, I will present three ethical theories that I will use to evaluate the ethics of killing
invasive animals. These three theories are all representatives of broader movements which have
large followings. Peter Singer’s animal liberation is an example of the animal welfare
movement, which seeks to better the lives of sentient animals with which humans interact. Aldo
Leopold’s land ethic is an example of the ecocentrism movement, which extends value to both
living (e.g. animals and plants) and non-living (e.g. soil and water) aspects of the environment.
Onora O’Neill’s anthropocentric environmental ethic is derived from Kant’s deontological
ethic, which conceives of ethics as a set of rules that humans must follow. These three theories
will provide distinct ways of understanding the ethical issues associated with killing invasive
animals.
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1.2.1. Animal Liberation
In Peter Singer’s argument for animal liberation (Singer, 2009), he asserts that ‘equality’ is
really about the equal consideration of interests. He argues that the rejection of speciesism, or
unjustified bias towards members of one’s own species, requires that this principle of equal
consideration of interests be extended to all species with interests, or those species that can
suffer (Singer, 2003, p. 57). The argument is as follows:
1) Suffering is sufficient for having interests – if an animal can suffer, it has interests;
2) Since ‘equality’ is really about the equal consideration of interests, then we should
consider all interests when deciding how to act;
3) It does not matter whether interests belong to a human being or a possum – privileging
the interests of one species over another is a form of unjustified bias, which Singer calls
speciesism.
4) Singer concludes that, “Where our actions are likely to make animals suffer, that
suffering must count in our deliberations, and it should count equally with a like amount
of suffering by human beings, insofar as rough comparisons can be made” (2003, p.
59). Animal suffering is just as important as human suffering, and the two should be
taken equally seriously while making decisions.
Singer’s ethical theory is ultimately based on consequentialism, or the idea that the morality of
an action is determined by its consequences. So Singer is essentially arguing that animal
suffering should be taken seriously when contemplating the consequences of an action.
With Singer’s arguments for animal liberation, it is worth returning to the two-country possum
scenario to see what Singer’s theory tells us. The key here is that Singer’s theory does not
differentiate between the two possums at all – their interests are equally important regardless
of location. The possum in Australia is not automatically any more important because it is
native, and the possum in New Zealand is not automatically any less important because it is
invasive. In both cases, we must consider the interests of the individual possums in any
decision-making, including decisions about killing invasive animals. Addressing this topic
directly, Singer says,
Granting, for the sake of argument, the necessity for pest control - though
this has rightly been questioned - the fact remains that no serious attempts
have been made to introduce alternative means of control and thereby reduce
the incalculable amount of suffering caused by present methods… Such
[alternative] methods might be more expensive, but can anyone doubt that if
7

a similar amount of human suffering were at stake, the expense would be
borne? (2003, p. 59)
Singer argues that, even if one concludes that killing invasive animals is necessary, one must
still consider the interests of those animals and avoid the large amounts of suffering caused by
current methods of control.
All in all, one can infer from Singer’s theory that it is still permissible to kill invasive animals
if there are other interests (e.g. the interests of native birds that invasive animals would kill)
that outweigh the interests of the invasive animals. Nonetheless, Singer thinks that there are
many instances where the interests of invasive animals are not outweighed by the interests of
others, rendering the killing of invasive animals unjustifiable.

1.2.2. The Land Ethic
Aldo Leopold’s land ethic provides an entirely different view on the issue of killing invasive
animals. Leopold expands traditional ethical thinking beyond humans by arguing that, in
addition to obligations to humans, we also have obligations to the land and all that is a part of
it (1949, p. 203). It is important to note that Leopold uses the word ‘land’ to refer to not just
terrestrial ecosystems, but also to aquatic ones. In addition, ‘land’ refers to not just living parts
of ecosystems, such as plants and animals, but also to non-living components of ecosystems,
such as soil and water. In this way, the ‘land’ is an all-encompassing concept which includes
terrestrial, aquatic, living, and non-living parts of ecosystems.
Leopold argues that obligations to the land arise from a proper understanding of the value of
land. Leopold says, “It is inconceivable to me that an ethical relation to land can exist without…
a high regard for its value. By value, I of course mean something far broader than mere
economic value; I mean value in the philosophical sense” (1949, p. 223). Leopold argues that
the value of land is not merely economic, it is intrinsic, and our obligations to the land arise
out of regard for its intrinsic value. Here, intrinsic value refers to value that something
possesses “in its own right,” or without reference to anything else (Zimmerman, 2014).
Leopold would argue that the value of land is not derived from its usefulness to humans;
instead, land is simply valuable in itself. However, it is worth noting that Leopold’s claim that
land has intrinsic value is contentious given that the question of what has intrinsic value has
been the subject of philosophical debate for millennia (Zimmerman, 2014).
Ultimately, Leopold’s land ethic boils down to this simple rule: “A thing is right when it tends
to preserve the integrity, stability, and beauty of the biotic community. It is wrong when it tends
8

otherwise” (1949, pp. 224–5). This is Leopold’s method for determining whether one’s actions
are right or wrong – one just needs to determine how that action will affect various aspects of
the biotic community.
With regard to the two-country possum example presented earlier, it becomes clear why the
native possum in Australia is protected while the invasive possum in New Zealand is killed.
Though the land ethic is somewhat vague in practice, Leopold would likely argue that the
presence of the possum in its native Australian range contributes to the preservation of
“integrity, stability, and beauty of the biotic community” because possums evolved within
those ecosystems and they do not drastically alter the landscape. On the other hand, the
presence of the invasive possum in New Zealand negatively affects the biotic community
because possums eat certain plants and animals, drastically altering the landscape as a result.
Thus, one might argue that killing possums in New Zealand is the right thing to do because it
helps to preserve the “integrity, stability, and beauty of the biotic community” in that country.

1.2.3. The Land Ethic vs. Animal Liberation
Singer’s and Leopold’s ethical theories diverge on many practical issues, especially killing
invasive animals. Many critics have picked up on the disagreement, arguing that the
fundamental difference between animal liberation and the land ethic is that animal liberation
places value only on sentient individuals, whereas Leopold’s land ethic places value in the
biotic community, which consists of nonsentient entities in addition to sentient individuals
(Callicott, 1980, p. 337; Katz, 1983, p. 84). Mark Sagoff made this point most forcefully,
arguing,
Environmentalists cannot be animal liberationists. Animal liberationists
cannot be environmentalists. The environmentalist would sacrifice the lives
of individual creatures to preserve the authenticity, integrity and complexity
of ecological systems. The liberationist - if the reduction of animal misery is
taken seriously as a goal - must be willing, in principle, to sacrifice the
authenticity, integrity and complexity of ecosystems to protect the rights, or
guard the lives, of animals. (1984, p. 304)
The essential point here is that these ethical theories place value on very different things. While
the animal liberationist would be rather reluctant to sacrifice the life of a possum in New
Zealand in order to preserve ecosystems, the environmentalist, or land ethicist, would not
hesitate to kill a possum in New Zealand if doing so helped maintain the authenticity, integrity,
and complexity of New Zealand’s ecosystems.
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These two ethical theories now seem irreconcilable on certain topics, but some philosophers
have argued that a more thorough examination reveals agreement on practical issues. For
instance, although it remains true that the animal liberationist only values the lives of individual
sentient animals, and the land ethicist values nonsentient entities in addition to sentient animals,
Gary Varner argues that,
...A more critical understanding of animal rights philosophies shows how an
animal rights activist could recognize each of these prima facie duties [to
remove invasive animals and reintroduce native ones] on one or the other of
two closely related grounds: duties to future generations of animals and/or
duties to future generations of human beings. (2003, p. 109)
Varner argues that killing invasive animals is often morally permissible under Singer’s theory
of animal liberation. However, in order for this argument to work, two assumptions must be
true: 1) the most important interests of future generations can only be fulfilled if we maintain
relatively intact ecosystems, and 2) killing invasive animals is necessary for maintaining
relatively intact ecosystems (Varner, 2003, p. 110). For Varner, biodiversity, a concept I will
discuss later in this chapter, is a crucial component of intact ecosystems. If the biodiversity of
an ecosystem is threatened, the integrity of the ecosystem is also threatened (Varner, 2003, p.
110). In the case of New Zealand, invasive animals can significantly diminish biodiversity
(Holdaway, 2012), so killing invasive animals does seem necessary for maintaining relatively
intact ecosystems. Thus, Varner’s second assumption appears to hold. However, when it comes
to Varner’s first assumption, the extent to which the most important interests of future
generations depend on biodiversity, or relatively intact ecosystems, is open for debate. While
humans certainly do rely on other species to sustain their livelihoods, it is unclear how
important overall biodiversity is for fulfilling the most important interests of humans. A world
in which many species and ecosystems have disappeared, but where the most important
interests of humans are met certainly seems plausible. Thus Varner’s first assumption may or
may not be true.
Finally, what Varner has demonstrated is that one need not expand the moral sphere very far
in order to reach the conclusions for which many environmentalists advocate. Varner shows
that, by including the interests of future generations in deliberations, Singer’s ethical theory
can agree with Leopold’s land ethic when it comes to managing invasive animals. Despite the
fact that Singer’s theory places value only on the interests of sentient animals, Singer’s theory
may be used to reach the same conclusion as Leopold’s, which places intrinsic value not only
on sentient animals, but also on nonsentient entities, such as plants and ecosystems. What
10

Varner has demonstrated is that we need not place intrinsic value on nonsentient entities (as
Leopold does) in order to treat the environment in a way that environmentalists approve of.
This is significant because Leopold’s controversial attribution of intrinsic value to all aspects
of the ‘land’ is much more difficult to justify than Singer’s attribution of value to the interest
of sentient animals.

1.2.4. Deontological Environmental Ethics
Unlike Singer and Leopold, Onora O’Neill does not expand the moral sphere beyond human
beings at all. In O’Neill’s deontological, or rule-based, ethical theory, humans are the primary
subjects. “...A plausible anthropocentric approach may provide a very great proportion of what
many people hope to find in a realist and ecocentric approach, without making the same
exacting metaphysical demands” (O’Neill, 1997, p. 128). O’Neill argues that, just as Varner
argued in Section 1.2.3, one need not expand the moral sphere beyond humans in order to reach
many of the conclusions promoted by environmentalists. The advantage, O’Neill says, to not
expanding the moral sphere is that one does not need to advance contentious arguments
attributing intrinsic value or rights to non-human entities, such as animals, plants, and
ecosystems (1997, p. 134). Justifying the attribution of value to those entities is an unnecessary
step in the process of reaching environmentally-minded conclusions.
The first point to note is that O’Neill advocates for a deontological ethic that is action-based
(entailing obligations) rather than rights-based. This is O’Neill’s preferred way of thinking
because it clarifies where responsibilities lie – for example, if one has a right to food, it is
unclear who is obligated to obtain food for that person if that person is unable to do so herself;
but if one has an obligation to help hungry people in her community, then it is much more clear
who is responsible for preventing hunger. With this in mind, humans are the only ones who
can have obligations, and these obligations can be obligations to non-human, and even
collective or non-living, entities (O’Neill, 1997, p. 133). The second point to note is that under
O’Neill’s deontological, or rule-based, ethics, one has an obligation not to inflict “systematic
or gratuitous injury” upon other people; importantly, O’Neill argues that treating the
environment in certain ways can result in such injury (1997, pp. 136–7). For instance, referring
back to Varner’s first assumption in Section 1.2.3, it may be that the interests of humans can
be fulfilled only with intact, or relatively biodiverse, ecosystems. If this is true, then
diminishing biodiversity could result in systematic or gratuitous injury upon people who can
no longer fulfil their most basic interests.
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Putting this all together in the context of the two-country possum example, the important factor
for O’Neill is what effects the possums have on people. In Australia, it makes sense to preserve
the native possum because having them around does not inflict systematic or gratuitous injury
on people. However, one may have an obligation to kill invasive possums in New Zealand
because, for example, they diminish biodiversity, which could result in systematic or gratuitous
injury upon people who make their living in New Zealand’s ecotourism industry.

1.2.5. Ethics of Killing Invasive Animals
Having examined three distinct ethical theories, it starts to become clear how one might go
about justifying the killing of invasive animals. Under Singer’s animal liberation ethic, one
must weigh the pain and suffering associated with killing invasive animals against all other
interests, and if the other interests (including those of future generations, as Varner suggests)
outweigh those of the invasive animals, it would be permissible to kill invasive animals. Under
Leopold’s land ethic, killing invasive animals is permissible as long as it enhances the
“integrity, stability, and beauty of the biotic community.” Finally, under O’Neill’s
deontological ethic, one would have an obligation to kill invasive animals if not doing so would
inflict systematic or gratuitous injury upon people.
While these theories give a foundation for assessing the ethics of killing invasive animals, they
are much harder to apply in practice. For instance, how does one know when the interests of
others outweigh the interests of invasive animals? How does one know when killing invasive
animals enhances the “integrity, stability, and beauty of the biotic community?” How does one
know when not killing invasive animals will inflict systematic or gratuitous injury upon other
people? With a great deal of ambiguity in the application of these theories, it is unclear whether
people actually utilize these theories and, if so, how they apply them to killing invasive animals.
Ultimately, since choosing one of these theories is so difficult, and applying one of these
theories to conservation practice does not provide adequate guidance in environmental
decision-making, I will now turn towards the topic of ecological restoration, which is one
possible justification for killing invasive animals.

1.3. Ecological Restoration: What It Is
While this chapter has thus far focused on ethical theories as they pertain to killing invasive
animals, developing an understanding of ecological restoration as an alternative justification
for killing invasive animals will aid in the analysis of the ethical issues raised by such killing.
Since killing invasive animals can be an important component of ecological restoration,
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studying the ethical justifications for ecological restoration will further enhance this discussion
of the ethics of killing invasive animals. Thus, I will begin this section by explaining what
ecological restoration consists of and by demonstrating that killing invasive animals is
sometimes a part of ecological restoration efforts.

1.3.1. Aspects of Ecological Restoration
The Society for Ecological Restoration defines ecological restoration as, “the process of
assisting the recovery of an ecosystem that has been degraded, damaged, or destroyed” (Society
for Ecological Restoration, 2004, p. 3). Restoration can range from removing a specific
disturbance, such as a dam, to the eradication of invasive species and reintroduction of native
ones (Society for Ecological Restoration, 2004, p. 1). However, ecological restoration is a
complex concept, with many different principles guiding its practice. Perhaps the most difficult
question that ecological restorationists must grapple with is, “what exactly should be restored
in ecological restoration?” To help answer this question, I will discuss three guiding principles
that have been proposed in the literature: historical fidelity, ecological integrity, and focal
practice.
Historical fidelity is, perhaps, the most important guiding principle of ecological restoration.
However, the precise definition of this concept has been controversial. Sahotra Sarkar argues
that historical fidelity is not the exact replication of historical ecosystems because such a goal
would be impossible; instead, historical fidelity has to do with the approximate replication of
past ecosystems (2012, p. 139). In a primer published by the Society for Ecological Restoration,
the authors argue that historical fidelity is about returning an ecosystem to its ‘historical
trajectory’ (2004, p. 1). Another text expands upon this notion, arguing that an ecosystem
should be restored to a projected future state had its development not been impaired by humans
(Clewell & Aronson, 2007, pp. 8–9). All of these definitions make use of the idea of a reference
state, which is a snapshot in time of a particular ecosystem. For instance, Sarkar’s definition of
ecological restoration involves restoring to a reference state that is a past state of an ecosystem,
while the Society of Ecological Restoration definition involves restoring to a reference state
that is a hypothetical future state of an ecosystem. While choosing the precise reference state
is no easy matter, for the purposes of this thesis, I will take historical fidelity simply to mean
similarity to some defined reference state.
In addition to historical fidelity, Eric Higgs argues that ecological restoration has a second key
component: ecological integrity, or the quality of the ecosystem resulting from restoration
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(2003, p. 95). Expanding on this idea, Sarkar explains, “What distinguishes ecological
restoration… is the use of historical fidelity to choose the reference state and ecological
integrity to choose the reference dynamic” (2012, p. 138). In other words, historical fidelity is
the principle used to determine the conditions (e.g. composition and structure of the ecosystem)
to restore, while ecological integrity is the principle used to determine the processes (e.g.
hydrology and nutrient cycling of the ecosystem) to restore. These two essential principles
combine to form the foundation of ecological restoration. Interestingly, these two principles
occasionally compete with each other. For example, there may be instances where maintaining
certain ecological processes (ecological integrity) requires veering away from the reference
state (historical fidelity).
Lastly, many practitioners acknowledge a third element important to ecological restoration.
Higgs argues that focal practice, which involves social participation, is often critical to
ecological restoration (2003, p. 95). Focal practice includes cultural considerations in
restoration and consists of participation in all stages of restoration, from planning, to the
physical act of restoring, to maintenance of restored ecosystems. As Higgs puts it, focal
practices “create a stronger relationship between people and natural process, a bond reinforced
by communal experience” (2003, p. 242). Thus, when the ecosystem to be restored is a cultural
landscape, one with which humans have had a relationship, focal practices become an essential
aspect of ecological restoration.
All in all, the three principles of ecological restoration discussed in this section help to answer
the question of what should be restored during ecological restoration. Historical fidelity
requires the restoration of a reference state; ecological integrity requires the restoration of a
reference dynamic; and focal practice requires the restoration of cultural practices. However,
as was demonstrated earlier, these principles can contradict, forcing one to be prioritized over
another. Next, I will present examples of ecological restoration, but I will return to this topic
and critically evaluate these principles of ecological restoration in Section 1.4.

1.3.2. Examples: Campbell Island and Orokonui
In this subsection, I will present two examples of ecological restoration that have been carried
out in New Zealand. Though both of these examples involve killing invasive animals, I will
demonstrate that the principles of ecological restoration that are most important in these two
restoration efforts actually differ. The two groups that have carried out the restoration efforts
to be discussed are the Department of Conservation (DOC) and a community-led group. I will
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focus first on the DOC-led restoration of the Campbell Islands and argue that historical fidelity
and ecological integrity are the two most important principles of ecological restoration in this
instance. Then I will discuss the community-led restoration effort to create the Orokonui
Ecosanctuary, which I will argue places focal practices at the forefront of this restoration effort.
Over the past few decades, the Department of Conservation has made a tremendous effort
towards eradicating invasive animals from many of New Zealand’s offshore islands,
eradicating “pest mammals” from over 100 offshore islands (Department of Conservation, n.d.d). Campbell Island is one such place. Having eradicated cattle in 1987, sheep in 1991, and rats
in 2001, the island is now entirely free of invasive mammals (Department of Conservation,
n.d.-b). The rat eradication operation was, at the time, the largest ever carried out in the world,
spreading 120 tons of cereal bait containing the anti-coagulant poison brodifacoum over the
entire island using four helicopters (Department of Conservation, n.d.-e). After rats were
eradicated, seabirds returned to the island and a few native bird species were reintroduced
(Department of Conservation, n.d.-b). Since Campbell island is 700km south of the mainland
with no permanent residents and access to the island is restricted (Department of Conservation,
n.d.-g), one starts to get an idea about which of Higgs’s tenets of ecological restoration are
most important here. Since people (with the exception of a handful of scientists) have no
interaction with the island at all, focal practice is certainly not an important part of this
ecological restoration effort. However, ecological integrity and historical fidelity play a central
role in this project. Ultimately, the ecosystem was restored to approximately the same state it
was in before Europeans arrived and introduced a wide variety of non-native animals.
On the other hand, the Orokonui Ecosanctuary project near Dunedin, New Zealand has a rather
different focus than the Campbell Island eradication programme. Instead of focusing solely on
ecological integrity and historical fidelity, the Orokonui Ecosanctuary primarily embraces
focal practices. The ecosanctuary is protected by an 8.7km fence that encloses the area,
excluding possums, rats, stoats, ferrets, and cats (Orokonui Ecosanctuary, n.d.). Having
eradicated all pest mammals from within the ecosanctuary, trap lines are maintained throughout
the ecosanctuary, and both the trap lines and pest-proof fence are monitored by volunteers
(Orokonui Ecosanctuary, n.d.). Thus, the goals of the ecosanctuary are many. They include
historical fidelity, ecological integrity, as well as focal practice, with volunteers participating
in the maintenance of the ecosanctuary. Interestingly, historical fidelity is somewhat
compromised by certain features of the ecosanctuary: bird feeders to attract birds for people to
watch, enclosures to keep animals in an area where people can see them, and an assemblage of
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species (tuatara, kiwi, kaka, takahe, etc.) that may not have ever occupied the site. Thus,
historical fidelity is not the highest goal in this instance since these features of the ecosanctuary
were certainly not there before humans arrived. Instead, historical fidelity is balanced against
other goals, such as focal practice.
The most important point in this subsection is that, in practice, different ecological restoration
efforts can have vastly different priorities. While both the Campbell Island eradication and
Orokonui Ecosanctuary project involved the eradication of invasive mammals and the
reintroduction of native animals, these projects have very different goals. The Campbell Island
project is purely about promoting historical fidelity and ecological integrity – recreating an
intact ecosystem reminiscent of the past. In contrast, the Orokonui Ecosanctuary puts focal
practice at the forefront, compromising historical fidelity to some degree. In this instance,
historical fidelity is weighed against other goals, and the interests of people diminish the degree
to which historical fidelity is pursued.

1.4. Ecological Restoration: Why We Do It
Ecological restoration may seem to be a benign practice, but in its history it has been
controversial. Some critics (Ellliot, 2003; Katz, 2003) have argued that ecological restoration
should not be done at all; others (Higgs, 2003; Hobbs, Higgs, & Harris, 2009; Jackson &
Hobbs, 2009) have argued that ecological restoration should be carried out for particular
reasons, but these arguments are difficult to justify. In this section, I will first examine some of
the objections to ecological restoration, then I will propose Sarkar’s natural values as a useful
way to understand the justifications behind ecological restoration. I will conclude the section
by emphasizing the importance of cultural choices in the practice of ecological restoration.

1.4.1. Objections to Ecological Restoration
Two philosophers have levelled criticism directly at the practice of ecological restoration. First,
Robert Elliot has raised concerns about the authenticity of the practice. Elliot argues that a
restored ecosystem is akin to a fake work of art: just as a duplicated Mona Lisa is not as
valuable as the original, a duplicated ecosystem is not as valuable as the original (2003). Elliot
claims that some of the value of wilderness comes from its “causal continuity with the past”
(2003, p. 385). Since a duplicated ecosystem (like a duplicated piece of artwork) lacks causal
continuity with the past, a restored ecosystem is not as valuable as the original. Another critic,
Eric Katz, sees ecological restoration in an even less favourable light. Katz likens restored
ecosystems not to faked works of art, but rather to human artefacts, created for our own use
16

(2003, p. 392). Creating such artefacts is inherently anthropocentric, perpetuating the notion of
human domination over nature (Katz, 2003, p. 396). Essentially, Katz argues that ecological
restoration is unjustifiable because its premise is entirely false – one cannot restore nature
because nature exists separately from humans. Any ‘restoration’ efforts are actually just
humans imposing their “anthropocentric purposes on areas that exist outside of human society”
(Katz, 2003, p. 392).
Overall, the main problem with these two arguments is that they seem to ignore the realities of
the practice of ecological restoration (Higgs, 2003, p. 220). To start with Elliot’s criticism of
restoration, his argument is actually not as detrimental to restoration as it initially seems. While
Elliot condemns certain practices, such as purposefully destroying a landscape with the
intention of ‘restoring’ it to make things right, he is not actually opposed to all forms of
ecological restoration. “Elliot does not intend to denigrate all restoration efforts. If a natural
system has been degraded, particularly if it has been degraded through human action, then we
may even have an obligation to try to restore it” (Sarkar, 2012, p. 153). Elliot makes the same
point in his own words, “Artificially transforming an utterly barren, ecologically bankrupt
landscape into something richer and more subtle may be a good thing” (2003, p. 384). Thus,
many practitioners of ecological restoration need not worry much about Elliot’s criticism since
many efforts fall into the latter category. Elliot’s criticism really only applies to scenarios where
the promise of restoration is used as a justification for destroying an ecosystem in the first
place. However, if an ecosystem has already been destroyed, then it may be a good thing to
restore it.
Katz’s argument is much less forgiving of the practice of ecological restoration. While Elliot
permits certain kinds of ecological restoration, Katz forbids all types because they are all a
form of human domination over nature. The issue with Katz’s argument, as Higgs points out,
is that it rests upon a controversial distinction between humans and nature (2003, p. 219). If
one accepts Katz’s assumption that humans are distinct from nature, and that nature is “selfregulating and autonomous,” then Katz’s argument may indeed be correct (Higgs, 2003, p.
219). Accepting the human/nature dichotomy would mean that humans can only inflict damage
upon nature. However, most restorationists do not accept this dichotomy, but instead hold an
integrated view which maintains that humans can interact with nature in ways that are positive
for both (Higgs, 2003, p. 219). Indeed, an integrated view seems the most plausible. For
thousands of years, humans have been altering ecosystems with practices ranging from
cultivating land to controlled burning, but there is no good reason to automatically demarcate
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these activities as ‘unnatural’ or ‘damaging.’ After all, other species are also capable of
drastically altering ecosystems; for example, beavers create dams which radically alter
waterways, and these dams are not automatically considered ‘unnatural’ or ‘damaging.’ That
being said, there may be other reasons to consider cultivating land or a beaver dam as
damaging, perhaps in the case where such a practice reduces biodiversity, but the important
point here is that automatically considering all human activities as ‘unnatural’ or ‘damaging’
is arbitrary when other species also alter ecosystems drastically. Thus, with Katz’s criticism of
ecological restoration resting on the controversial human/nature dichotomy, this argument
against ecological restoration is unlikely to succeed.
To summarize, both Elliot and Katz seem to produce strong arguments against the practice of
ecological restoration, but these arguments ultimately fail to convincingly condemn the
practice. Elliot’s argument was not actually constructed to criticize most instances of ecological
restoration. Instead, Elliot’s argument applies only to a small portion of restoration efforts,
where the intent to carry out ecological restoration is used as the justification to destroy an
ecosystem in the first place. Katz’s criticism of ecological restoration, that it is just another
form of human domination over nature, rests upon the controversial human/nature dichotomy.
If one accepts this dichotomy, then Katz’s argument may succeed. But if one rejects this
dichotomy, as many ecological restorationists do and as I have argued one should, then humans
can interact with nature in ways that are positive for both.

1.4.2. Difficulty Justifying Ecological Restoration
In Section 1.4.1, I demonstrated that the moral arguments against the practice of ecological
restoration likely fail to condemn the practice. However, arguments in favour of ecological
restoration are also difficult to establish. I will now turn towards an attempt to justify the
promotion of historical fidelity and ecological integrity, the two concepts that Higgs identifies
as foundational to ecological restoration (2003, p. 95).
While historical fidelity is essential to ecological restoration, it is unclear why historical fidelity
should be valued. Why should restorationists stick to the historical record? Why not choose
something else to aspire to, like a nearby ecosystem? Higgs’s strongest argument in favour of
historical fidelity comes in the form of Higgs’s argument against caprice. Higgs argues that
requiring historical fidelity in ecological restoration defends against arbitrary decisions and
changing opinions – if one must stick to the historical record, then “the capricious nature of
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contemporary judgement” will be avoided (Higgs, 2003, p. 131). However, as Sarkar points
out, adhering to the historical record still leaves plenty of room for whimsical decisions:
The first [problem with historical fidelity] is with respect to the choice of the
historical ecosystem to be emulated. Ultimately this is a cultural choice, not
one dictated by an ecological fact. The second is that we must choose which
aspects of a historical ecosystem to emulate. Ideally, we should emulate the
entire ecosystem, but this is impossible in almost any context. Presumably
we should choose representative aspects, but what is deemed representative
is also a matter of choice. Both choices leave ample room for caprice. (2012,
p. 141)
Sarkar argues that two choices, the historical ecosystem to be emulated and the parts of that
ecosystem to emulate, are both cultural choices, which leaves the door wide open for caprice.
Adhering to historical fidelity restricts the available choices to a certain degree, but Sarkar
argues that it still leaves plenty of room for fickleness.
On a similar point, other authors have argued that “the definitions of ‘natural’, ‘historic’ and
‘altered’ are rarely clear and are often determined in relation to cultural, national, religious or
personal experiences and values” (Hobbs et al., 2009, p. 601). With this in mind, historical
fidelity does not provide as much guidance as one might expect; instead, it leaves plenty of
room for cultural considerations to enter the decision-making process. In addition, some
restorationists have argued that novel ecosystems, or ecosystems that resemble neither past nor
present ecosystems, could be worth embracing in order to maintain other features of the
environment, such as ecosystem services (Hobbs et al., 2009, p. 603). Hobbs et al. argue that
novel ecosystems should be considered especially in cases where historical ecological
restoration would be impractical or exceedingly costly (2009, p. 603). In other words, it may
be in our best interests to ignore the historical record and create entirely new ecosystems, with
novel assemblages of species, in order to preserve other things of interest. This discussion of
novel ecosystems can be understood more clearly in terms of a conflict between two of Higgs’s
tenets of ecological restoration: one may wish to restore focal practices, but doing so would
require straying from the historical record (historical fidelity). Thus, historical fidelity does not
provide as much guidance as one might think because, 1) it still leaves plenty of room for
caprice, and 2) it must still be weighed against other tenets of ecological restoration, leaving
even more room for caprice.
Next, Higgs’s second tenet of ecological restoration, ecological integrity, is also difficult to
justify. While Higgs defines ecological integrity simply as the quality of the ecosystem (2003,
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p. 95), Sarkar notes that definitions of ecological integrity are often vague and difficult to put
into practice (2012, pp. 151–2). When Sarkar examines this term more closely, he says, “A
theme that runs through most discussions of integrity is the self-sustainability of reconstructed
habitats” (2012, p. 152). Sarkar argues that self-sustainability, or the ability of an ecosystem to
continue to thrive as it is without human intervention, may be a more appropriate tenet for
ecological restoration than the vague term ‘ecological integrity’ (2012, p. 152).

Self-

sustainability is desirable for practical reasons – the less that humans need to do to maintain
the restored ecosystem, the better – and this may be reason enough to promote such a tenet.
“However, the extent of human intervention permissible in a successful reconstruction remains
a matter of cultural choice” (Sarkar, 2012, p. 152). Even if one accepts self-sustainability as a
tenet worth promoting, the extent to which it should be pursued is unclear and could vary from
project to project. For instance, some ecological restoration projects may require annual
prescribed burning of specific areas, while others may only require action in response to
specific events, such as reinvasion by an invasive species. As Sarkar points out, the acceptable
amount of ongoing intervention is a matter of cultural choice. With all that being said, there
may be other components of ecological integrity in addition to self-sustainability – for example,
biodiversity may be a component of ecological integrity – but the fact remains that the concept
of ecological integrity is far too vague to be operationalized objectively.
Ultimately, there are three take-away points from this discussion of historical fidelity and
ecological integrity. First, it is difficult to justify that historical fidelity and ecological integrity
are valuable in their own right. Second, both historical fidelity and ecological integrity do not
provide the guidance in ecological restoration that one might think – both leave ample room
for cultural choices. Third, there are other important considerations in ecological restoration
that may override adherence to the historical record and/or ecological integrity – focal practice
is one such consideration. With this last point in mind, I will now move towards a better
understanding of the many values involved in ecological restoration efforts.

1.4.3. Sarkar’s Natural Values
Theorists have proposed many different ways to justify ecological restoration. As has already
been discussed, Higgs attempted to justify ecological restoration by arguing that historical
fidelity and ecological integrity, the two cornerstones of ecological restoration, should be
promoted (2003, p. 95). In a book published by the Society for Ecological Restoration, the
authors propose four different types of values that might be promoted in any given ecological
restoration project: personal values, cultural values, socio-economic values, and ecological
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values (Clewell & Aronson, 2007, pp. 104–11). However, for the purposes of this thesis,
Sarkar’s natural values will be the most useful in justifying ecological restoration.
In his book, Sarkar proposes an understanding of environmental ethics through natural values.
By ‘natural values,’ Sarkar means values “that promote the persistence and increase of nonhuman biota or enhance non-anthropogenic aspects of the physical environment” (2012, p. 21).
Sarkar discusses five natural values, but Sarkar’s list is not meant to be exhaustive (2012, p.
21). Next, I will define and briefly explain each of the five natural values:
1. Fidelity is the similarity to some other reference habitat (Sarkar, 2012, p. 25).
Importantly, fidelity by itself need not be historical. While the ‘reference habitat’ could
be a historical state of the same ecosystem, it is not necessary; for example, the
‘reference habitat’ could simply be an existing ecosystem in a different location.
2. Biodiversity is, very roughly, the number of taxa and ecological communities (Sarkar,
2012, p. 21). Since biodiversity is a complex concept with many components
(Maclaurin & Sterelny, 2008), a more thorough discussion will not be possible here.
3. Welfare is the “persistence and reproduction” of non-human individual living things
(Sarkar, 2012, p. 24). When it comes to sentient animals, one may wish to add the
maximization of pleasure and the minimization of pain as part of welfare (Sarkar, 2012,
p. 25).
4. Service is the production of goods and services which help secure the well-being of
humans (Sarkar, 2012, p. 27). This includes not only ecosystem services (e.g. wetlands
removing pollutants from water), but also environmental security (e.g. wetlands
reducing flood severity), and productivity (e.g. cultivation of corn).
5. Wild Nature can be conceived of in two ways: a) Wild nature is unpredictable, or
outside of human control (wildness), or b) Wild nature is nature that is relatively
unaffected by humans (wilderness) (Sarkar, 2012, pp. 29–30). The difference between
these two definitions is important, but the second definition will be the primary
interpretation used in this thesis.
It is worth noting that a natural value need not be entirely concerned with enhancing “nonanthropogenic aspects of the physical environment,” just tangentially concerned. For example,
the ultimate goal of promoting ecosystem services is to secure those services for human beings,
but in the process of doing so, “non-anthropogenic aspects of the physical environment” are
enhanced, making ecosystem services a type of natural value. In addition, it is also important
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to note that these natural values often conflict. For instance, maintaining certain ecosystem
services may necessitate the control or removal of individual animals (thus diminishing their
welfare) that threaten those services. Lastly, these values are not just meant to be merely
descriptive, they are meant to be normative values, or values for which there are good reasons
to promote them (Sarkar, 2012, p. 21).
Expanding upon this last point, I will now demonstrate how the three ethical theories presented
in Section 1.2 emphasize the promotion of certain natural values more than others. To start
with, Peter Singer’s animal liberation ethic places the utmost importance on welfare and
service. Since welfare encompasses the interests of sentient animals, and service helps to
promote the well-being of humans, these two values are the most important under this ethical
theory. Fidelity, biodiversity, and wild nature are only important if they also help to secure the
well-being of sentient animals (including humans) in some way or another. Turning towards
Leopold’s land ethic, an entirely different set of natural values would be privileged above the
others. Since Leopold’s theory focuses on the “integrity, stability, and beauty of the biotic
community” as a whole, fidelity, biodiversity, and wild nature would all be of special
importance for Leopold. On the other hand, welfare and service would fall to the side as the
good of the biotic community as a whole overrides the interests of individual plants, animals,
and human beings. Lastly, O’Neill’s deontological environmental ethic is the simplest, as
service is privileged above all other values. The ultimate goal of O’Neill’s ethic is to secure
the well-being of humans, which service helps to achieve. For O’Neill, the five other natural
values are important only in so far as they contribute to the well-being of humans. Thus, the
ethical theory that one subscribes to has practical consequences for which of Sarkar’s natural
values are most highly valued. These consequences are summarized in the table below:
Animal Liberation
More Important
Values

Welfare
Service

Less Important
Values

Fidelity
Biodiversity
Wild Nature

Land Ethic
Fidelity
Biodiversity
Wild Nature
Service
Welfare

Deontological Ethic
Service
Welfare
Fidelity
Biodiversity
Wild Nature

Table 1: Ethical theories and natural values

Finally, while I have chosen to use Sarkar’s natural values, a Western philosophical idea, to
discuss the ethics of ecological restoration, it should be noted that there are other value systems
(Chan, Balvanera, Benessaiah, Chapman, & Díaz, 2016), particularly those of indigenous
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peoples, that could have been used in this thesis. For instance, examining this topic through
Māori values would have provided a very different approach to the subject than the Western
philosophical approach taken here (Roberts, Norman, Minhinnick, Wihongi, & Kirkwood,
1995; Selby, Moore, & Mulholland, 2010; Stephenson, Berkes, Turner, & Dick, 2014).

1.4.4. Ecological Restoration and Cultural Choices
A crucial point that has been raised repeatedly in this chapter is that there is no theory of
ecological restoration that rules out cultural input into the practice of ecological restoration. As
was demonstrated earlier, historical fidelity can be used as a guide in ecological restoration,
but cultural choices still determine which historical ecosystems to emulate and which parts of
those ecosystems to emulate. In addition, self-sustainability of ecosystems is an important part
of ecological integrity, but the degree to which human interference/maintenance is acceptable
is also a cultural choice. With so many aspects of ecological restoration ultimately boiling down
to cultural choices, the values that people hold become extremely important. Many authors
have made this point explicitly: “Although ecological restoration is overtly directed at
ecosystem improvement, it is ultimately conducted to fulfill people's values” (Clewell &
Aronson, 2007, p. 170). Though, on the surface, it may seem that ecological restoration is about
ecosystems, Clewell and Aronson argue that it is actually about fulfilling people’s values.
Having elucidated Sarkar’s natural values in Section 1.4.3, Sarkar says, “which goals [of the
five natural values] are the most important in a particular context depends on cultural choices.
As we have already seen so many times… environmental choices are cultural choices" (2012,
p. 146).
Finally, this brings me to a point that is absolutely essential to this thesis: if the justifications
for ecological restoration, and thus for killing invasive animals, depends on cultural choices
and/or people’s values, then understanding these values is crucial to assessing the ethics of
killing invasive animals. In addition, understanding people’s values will also help to determine
which ethical theories people implicitly subscribe to, as certain ethical theories privilege
particular natural values over others (see Section 1.4.3). Thus, the rest of this thesis will be
dedicated to understanding people’s values as they pertain to killing invasive animals, and
examining how these values relate to the ethical theories discussed at the beginning of this
chapter.
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1.5. People’s Environmental Values
With cultural choices and personal values vital to the practice of ecological restoration, this
section will explore what we currently know about people’s values and attitudes towards
invasive animals, focusing on New Zealand. Though there has been some research into
people’s attitudes regarding specific invasive animals, this research only tangentially informs
us of the values people hold. Thus, my research will ultimately fill this gap in the literature by
uncovering people’s values and how those values are prioritized.
My investigation into people’s values is important for two reasons. First, some researchers have
found that different value systems are the largest source of conflict in invasive species
management (Estévez, Anderson, Pizarro, & Burgman, 2014, pp. 25–7), so understanding
people’s values is essential to solving conflicts surrounding invasive species management.
Second, there is an overall lack of research into the values people hold surrounding invasive
species. In the same study, researchers “found 15,915 peer-reviewed publications on biological
invasions, 124 of which included social dimensions of the phenomenon. Of these 124, twenty
eight studies described specific contentious situations” (Estévez et al., 2014, p. 19). The values
that people hold regarding invasive species have been studied a great deal less than invasive
species themselves. With this in mind, the need to understand people’s values, specifically
those of New Zealanders, becomes clear.

1.5.1. View of Invasive Animals in New Zealand
New Zealand has many invasive animals living in the country, including argentine ants, deer,
feral goats, ferrets, great white butterflies, hedgehogs, wild horses, possums, rabbits, rainbow
lorikeets, rats, stoats, tahr, wasps, and weasels (Department of Conservation, n.d.-a). With such
a wide array of animals, it should be no surprise that views on invasive animals vary widely
depending on the species being discussed (Russell, 2014). Through a survey, one researcher
found that,
New Zealanders generally accept that large mammals are both a resource and
a pest requiring management and control. Attitudes to small herbivores such
as possums and rabbits, and predators such as mustelids and rodents, are
negative and focused on control or extermination using multiple methods.
(Russell, 2014, p. 136)
Russell found that large mammals – e.g. deer, feral goats, wild horses, and tahr – are largely
thought of as both resources and as pests. As such, New Zealanders think that these animals
should be managed but not eradicated, because they provide value to humans. However, small
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herbivores – e.g. possums and rabbits – and predators – e.g. ferrets, rats, stoats, and weasels –
are simply viewed by New Zealanders as having a negative impact, so many New Zealanders
support the control and/or eradication of these animals (Russell, 2014, p. 136). Russell
summarizes this neatly by explaining that New Zealanders seem to have a utilitarian, rather
than protectionist, attitude towards invasive animals (2014, p. 148). To make this point clearer,
it is acceptable for invasive animals to remain if they have utility, or provide value to humans,
but if the animal only has negative effects, then the public is more likely to support eradication.
However, the situation is not so simple. Unsurprisingly, New Zealand public opinion is not
unified – certain groups of people are more likely to consider some animals as pests than others
(Farnworth, Watson, & Adams, 2014). In a study that examined the views of conservationists,
animal protectionists, and the general public, researchers found that “without exception, the
conservationists rated all eight animal groups [brushtail possums, cats, rabbits, deer, horses,
rats, stoats, and dogs] with a higher median pest score than the general public who in turn rated
all animal groups with a higher median pest score than the protectionists” (Farnworth et al.,
2014, p. 6). While the degree to which one considers an animal a pest does not necessarily
reveal that much about a person’s values, the researchers went further, finding that “particularly
for the general public group, the greater the degree to which an animal was considered a pest
the lower the importance placed upon the animal’s welfare” (Farnworth et al., 2014, p. 8). With
this piece of information, one starts to get an idea of how attitudes factor into people’s values
surrounding invasive animals. In this case, certain groups of people consider particular animals
to be more of a pest than do other groups of people; for the groups that consider particular
animals as more of a pest, they are less likely to value that animal’s welfare, which is one of
Sarkar’s natural values discussed in Section 1.4.3.
These studies start to explain how values are relevant to invasive animal management, but they
only provide a brief glimpse. The preceding study illustrates how welfare comes into the
picture, but what of the four additional natural values discussed in Section 1.4.3? How do
people prioritize those values? As I argued earlier, understanding the prioritization of values
will help to navigate the ethical issues surrounding killing invasive animals. In the next chapter,
I will explain the method I used to elucidate the prioritization of values in a real-life scenario
here in New Zealand.
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2. Stewart Island Case Study
Using Q Methodology
Given the need to understand how people prioritize different values, I chose to conduct a Qmethodological study, which included a short survey and interview, focusing on Stewart Island
as a case study. Since little research has been conducted on people’s values regarding killing
invasive animals, Q methodology provides a good approach to understanding people’s
viewpoints in depth (as opposed to a survey), and it also allows for comparison of these
viewpoints. In addition, focusing on Stewart Island in particular ensures the inclusion of a
broad range of values, including human interests (as opposed to the more limited set of values
associated with an uninhabited area). With a broad range of values relevant to the Stewart
Island case study, and a great deal of disagreement amongst stakeholders over crucial issues, it
is a prime example for studying the prioritization of values with the aid of Q methodology.
Thus, in this chapter, I will discuss both Q methodology and the Stewart Island case study in
depth.
I will begin the chapter with a discussion of Stewart Island, familiarizing the reader with the
general context surrounding the recent proposals to eradicate invasive predators from Stewart
Island. Next, I will briefly discuss what these plans entail, and how the community has
responded to these proposed plans. Then, I will argue that Stewart Island is an appropriate
candidate for a study of viewpoints pertaining to killing invasive animals, and I will present
my case study research question: “What is invasive predator eradication on Stewart Island for?”
In the next section, I will argue that Q methodology is a useful tool for answering my case
study research question. I will explain, a) what Q methodology is, b) what sort of information
Q methodology can provide, and c) why Q methodology is a good choice for this study.
Lastly, I will thoroughly explain the details of my Q study. I will start by describing the design
of the study, including, a) the definition of the concourse, b) the selection of statements (Q set),
and c) the selection of participants (P set). Next I will explain the data collection process,
detailing the three types of data collected from participants. Finally, I will elucidate the data
analysis process, including factor extraction and factor rotation.

27

2.1. Stewart Island Case Study
Stewart Island/Rakiura is the third largest island in New Zealand, located just south of the
South Island. While the island has an area of 1680 km2 and a permanent population of
approximately 380 people, the island receives around 30,000 tourists each year, making
tourism one of the island’s main industries (Walrond, 2015, p. 4). Much of this tourism is to
see the wildlife on Stewart Island. Because there are very few introduced predators (the island
has no mustelids, pigs, goats, rabbits, or mice) bird life is relatively abundant (Walrond, 2015,
p. 2). However, possums, rats, feral cats, and hedgehogs are present on the island, and these
animals pose a threat to native flora and fauna (Department of Conservation, n.d.-a).
With these invasive animals threatening Stewart Island’s native ecosystems, some people have
started to take action. In 2012, philanthropist Gareth Morgan asked the Department of
Conservation to investigate the feasibility of eradicating invasive predators from Stewart
Island. A Governance Group, with representation from many different parts of the community,
was formed to examine the feasibility of eradicating invasive predators and to develop a
proposal for their removal (“Predator Free Stewart Island,” n.d., sec. FAQ). Realizing that
eradicating invasive predators from the entirety of Stewart Island all at once is currently
unfeasible, the Governance Group has been developing a proposal to erect a predator fence
across the peninsula on which Oban (the main town on the island) is located and to eradicate
invasive predators only on that peninsula. Though they had not been published when I
conducted the fieldwork for this project, a series of reports has since been released detailing
potential methods for predator removal (Ewans, 2014), the options for placement of the
predator fence (Bell, 2014), and biosecurity options (Clayton & Ecology, 2015). Interestingly,
the community response to the idea of eradicating invasive predators from Stewart Island has
been mixed. One survey suggested that, while a majority of community members support the
idea of a “pest free Rakiura,” the majority is against both the erection of a predator fence and
the aerial poisoning of predators (Coats, n.d.).
With this background in mind, understanding the viewpoints of Stewart Island community
members on killing invasive animals is crucial. This proposed eradication project is unlike any
other in New Zealand. In Section 1.3.2, I discussed predator eradication from Campbell Island,
which cleared invasive animals from a remote, sub-Antarctic island. I also discussed the
Orokonui Ecosanctuary project near Dunedin, which involved erecting a predator fence around
an uninhabited area and killing the invasive mammals within. However, the Stewart Island
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project would go one step further, because the predator free zone would encompass an entire
community – including homes and businesses. Thus, the Stewart Island case study will provide
great insight into the balance between conservation and other interests; particularly how people
prioritize different values in an ecological restoration effort involving the eradication of
invasive predators. Ultimately, in this case study, I will be asking the question, what is invasive
predator eradication on Stewart Island for?

2.2. Q Methodology
In this section, I will introduce the methodology used in my research, Q methodology. I will
address two major questions in this section: 1) what is Q methodology? and 2) why use Q
methodology?

2.2.1. What is Q Methodology?
At its core, Q methodology is a “research technique… which focuses on the subjective or firstperson viewpoints of its participants” (Watts & Stenner, 2012, pp. 3–4). While Q methodology
is similar to the more commonly used R methodology (also known as regression analysis) in
that they both are forms of factor analysis, Q methodology tests for correlation between
participants instead of correlation between variables (Watts & Stenner, 2012, p. 12). To make
this distinction more clear, I will introduce two examples.
First, one may use an R methodological study to investigate the relationship between age and
height. In such a study, one might distribute a survey to participants, asking them to record
their age and height. Then, factor analysis could be carried out to find the correlation between
age and height. In this example, the variables age and height are under investigation, with
participants making up the study sample.
Second, one may use a Q methodological study to investigate the viewpoints of participants
regarding the best way to parent a child. In such a study, one might ask participants to organize
pre-made statements (Q set) according to how much they agree or disagree with each statement.
Then, factor analysis could be carried out to find the correlation between participants. In this
example, participant viewpoints are under investigation, with Q statements making up the study
sample.
The major differences between these two methodologies are summarized in the table below:
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Methodology
R
Q

Correlation Between…
Variables (e.g. age and
height)
Participants (e.g. their
viewpoints)

Sample of…
Participants
Variables (e.g. Q set)

Table 2: Comparison between Q and R methodologies

2.2.2. Why use Q Methodology?
By finding the correlation between participant viewpoints, a Q study “reveals the key
viewpoints extant among a group of participants and allows those viewpoints to be understood
holistically and to a high level of qualitative detail” (Watts & Stenner, 2012, p. 4). Importantly,
Q methodology finds the key viewpoints that exist amongst participants, and it facilitates the
understanding and comparison of those viewpoints. Of course, understanding the viewpoints
of participants is only useful if their viewpoints actually matter (Watts & Stenner, 2012, p. 53),
and in this case, they certainly do. As I demonstrated in Chapter 1, there is no theory of
ecological restoration that rules out cultural input, so people’s viewpoints on ecological
restoration, or in this case, invasive predator eradication, really do matter. Thus, the question
that I aim to answer with Q methodology, “what is invasive predator eradication on Stewart
Island for?” can be answered much more thoroughly with cultural input in the form of people’s
viewpoints.

2.3. The Q Study
Q methodological studies have three major steps, so this section will be devoted to an
explanation of the three steps in Q methodology. First, I will discuss study design, including
definition of the concourse, selection of statements (Q set), and selection of participants (P set).
Next, I will discuss the data collection process, which includes a short survey and interview.
Finally, I will explain how data is analysed through factor extraction, factor rotation, and the
creation of factor estimates. This study was approved by the University of Otago Human Ethics
Committee (UOHEC) and I also underwent consultation with the Ngāi Tahu Research
Consultation Committee (NTRCC). The UOHEC ethics application and NTRCC feedback can
be found in Appendix E.
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2.3.1. Study Design
2.3.1.1 Definition of the concourse

Every Q methodological study begins with the definition of the concourse. The concourse is
the set of all possible statements that one could make about a subject (van Exel & de Graaf,
2005, p. 4). In this study, the concourse is all possible statements that one could make about
the purpose of invasive predator eradication on Stewart Island. In order to draw a representative
sample of statements from the concourse, one should obtain ideas from a wide variety of
sources, such as, “interviewing people; participant observation; popular literature, like media
reports, newspapers, magazines, novels; and scientific literature, like papers, essays, and
books” (van Exel & de Graaf, 2005, p. 4). For this study, I used informal interviews, newspaper
articles, academic papers, books, and interest group websites to obtain a representative sample
of statements from the concourse.
2.3.1.2 Selection of the Q set (statements)

The next step in the study design is to develop the Q set, or a set of statements about the research
topic, that is drawn from the representative sample of statements from the concourse. The Q
set should have two characteristics: coverage and balance. Coverage means that statements
must be broadly representative of the concourse, and balance means that statements must cover
the concourse seamlessly – all ideas should be represented and equally present (Watts &
Stenner, 2012, pp. 58–9). Another characteristic of the Q set is that it is either structured or
unstructured. A structured Q set is organized around specific themes, with each statement
falling under one of the themes, helping to guarantee coverage and balance in the Q set. On the
other hand, an unstructured Q set has no themes, and the researcher must be especially diligent
to provide adequate coverage and balance in the Q set (Watts & Stenner, 2012, pp. 59–60).
Lastly, the number of statements in the Q set is an important consideration. While 40-80
statements seems to be the standard, Q studies with as few as twenty five statements can be
successful (Watts & Stenner, 2012, p. 61). With this guidance, I developed an unstructured Q
set with thirty one statements from the representative sample of the concourse, which had
nearly fifty statements. I chose to have fewer statements (which were necessarily broader to
ensure adequate coverage) in order to simplify the sorting procedure, which will be discussed
in Section 2.3.2.1. I also imposed one additional requirement during statement selection:
statements needed to be clearly related to the philosophical literature on this topic. To ensure
adequate coverage, the statements were vetted by my three advisors and at least five colleagues.
The statements used in my Q study are listed below, and are also displayed in Appendix A.
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1.
2.

3.

4.
5.

6.

7.
8.
9.
10.
11.

12.

13.

14.

15.

Nature is best left alone.
Invasive predators should be
eradicated to increase economic
opportunities.
Possums should not be eradicated if
doing so would put fur trappers out of
work.
Invasive predator eradication would
bring back long lost beauty in nature.
The main reason to eradicate invasive
predators is so that people can go out
in the bush to see and hear the birds.
Kiore, or the pacific rat, should not be
eradicated because of its cultural
value.
The local community knows what is
best for the land around them.
Humans have the right to modify the
environment to satisfy their desires.
Humans are part of nature, not
separate from it.
Invasive predator eradication is for the
sake of the birds, not humans.
Invasive predator eradication would
help to revitalize part of New
Zealand’s cultural identity.
Eradicating invasive predators is
important for maintaining the overall
health of ecosystems.
We have a responsibility to future
generations to eradicate invasive
predators.
Genealogical relationships to the
environment, or whakapapa, oblige us
to take care of the environment.
Invasive predator eradication should
proceed only if we can do so without
inflicting any pain or suffering on any
animals.

16. Humans are no more important than
other plants and animals.
17. Deer should be eradicated along with
the invasive predators.
18. Invasive predator eradication should
be carried out to preserve wilderness
areas.
19. Invasive predator eradication should
be carried out because it will enhance
traditional food-gathering activities.
20. Ecosystems should be restored to the
way they were before humans arrived.
21. Humans are an invasive species in
New Zealand.
22. Invasive predators have as much right
as humans to exist.
23. As guardians, or kaitiaki, of the
environment, we have a responsibility
to eradicate invasive predators.
24. Humans are meant to rule over nature.
25. Invasive predator eradication should
be carried out to help maintain
biodiversity.
26. We should eradicate invasive
predators only if the benefits outweigh
the costs.
27. Humans have a religious duty to care
for the environment.
28. Invasive predators should be
eradicated even if most people do not
think they should be.
29. Deer are a valuable resource.
30. Humans have a duty to eradicate all
invasive predators that we introduce
no matter what the cost.
31. The balance of nature will cope with
the impacts of humans and invasive
species.
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2.3.1.3 Selection of the P set (participants)

The final stage of the study design is the selection of the participants, or P set. Unlike in R
methodology, the participants in a Q study should not be a random sample. In Q methodology,
“we want to discover relevant viewpoints… and that means finding participants who have a
defined viewpoint to express and, even more importantly, participants whose viewpoint
matters in relation to the subject at hand” (Watts & Stenner, 2012, pp. 70–1). Thus, participants
needed to fulfil two criteria to be selected. I sought a) people likely to express a distinct
viewpoint and b) people whose viewpoints matter. Regarding the first criterion, a participant
can be selected if that person is “likely to express a particularly interesting or pivotal point of
view” (Watts & Stenner, 2012, p. 71), so I sought participants from a wide variety of
backgrounds to discover as many distinct viewpoints as possible. For the second criterion, I
included only people who are involved in the Stewart Island community and/or predator
eradication decision-making process, because those are the most relevant viewpoints in this
case study. Thus, for this study, I sought Stewart Island residents (both full-time and part-time),
business owners, commercial fishermen, members of the muttonbirding community (mutton
birds are a migratory sea bird that is harvested as a food resource), representatives of the
Rakiura Maori Land Trust, recreationalists (e.g. trampers, hunters, fishermen, and tourists),
Department of Conservation employees, members of Environment Southland, and potential
funders of predator eradication. To find these participants, I sent out email messages to
members of the Governance Group, contacts of my colleagues, and other Stewart Island
community members with contact information available online. I also utilized a snowball
sampling method, asking participants to suggest people who would have a different viewpoint
from themselves. Finally, in Q methodological studies, there are no hard and fast rules
regarding how many participants to include (Brown, 1980, p. 192). With this in mind, I entered
data as the study progressed, and I stopped recruiting participants when additional participant
responses made no major changes to the results of the Q analysis. By the end, twenty two
participants had participated in the study. All of the fieldwork for this study took place in
August, 2015.

2.3.2. Data Collection
There were three types of data collected during this study: 1) Q sorts, 2) interview recordings,
and 3) surveys. This subsection will review the process of collecting each of these pieces of
information.
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2.3.2.1 Q sorts

Completion of the Q sort is a multi-step process. Participants were first asked to read through
all 31 statements, which can be found in Appendix A. At the start of the study, participants
were asked to consider each statement in the context of Stewart Island, with “invasive
predators” referring to possums, rats, and feral cats. Participants were initially asked to sort the
statements into three piles according to their initial reaction: agree, neutral/not sure, and
disagree. After this preliminary sorting was completed, participants were then asked to sort all
31 statements into the distribution displayed in Figure 1. I suggested that participants start with
the “agree” pile, finding the two they agree with most, and placing those two in the 4 (most
agree) column. Then participants find the three they agree with next most strongly, putting
those into the 3 column. Participants were asked to continue in this fashion until they placed
all the statements in the “agree” pile. Next, I suggested that participants move to the “disagree”
pile, and repeat the same procedure, finding the two they disagree with most strongly, and
placing those in the -4 (most disagree) column. Then participants find the three they disagree
with next most strongly, putting those into the -3 column, working in this way until all the
statements in the “disagree: pile have been placed. To complete the Q sorting process,
participants then placed the “neutral” statements in the remaining slots. Finally, before taking
a picture of the chart to record the Q sort, participants were asked to take one final look and
make any switches they deemed necessary.

Figure 1: Q distribution
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There were two important considerations involved in the creation of the Q distribution: the
range and the shape of the distribution. Both of these are important because participants are
asked to sort the Q statements into the slots on the distribution, and participants should not feel
excessively restricted by the distribution. Regarding the range, with fewer than fourty
statements, one text suggests using a range from -4 to +4 (Brown, 1980, p. 200). Thus, with
thirty one statements in this study, I chose to use this range. Next, regarding the shape of the
distribution, it is best practice to use a relatively flattened distribution (in relation to a normal
distribution) for highly controversial issues so that more statements can be placed towards the
extremes of the distribution (Brown, 1980, p. 200). Since the topic of invasive predator
eradication is a fairly controversial issue, I chose to use a flattened distribution (in relation to
the normal curve) so that participants had a better opportunity to express their opinions.
2.3.2.2 Interviews

After completion of the Q sort, participants were asked a series of questions related to the Q
sort. Participants were asked:
To say more about the statements they agreed with most (+3 and +4) and the
statements they disagreed with most (-3 and -4)
If there were any statements that were particularly hard to place
If there were any statements that they would like to clarify or qualify
If I was missing any important ideas
If participants consented, their responses were audio taped; if not, then I only took notes on the
conversation. This interview data was used to support interpretations of the Q methodology
results, which are presented in the next chapter. Since participants “impose their own meanings
onto the items” (Watts & Stenner, 2012, p. 64) and statements may be interpreted differently,
the interviews were an important tool for fully understanding the meaning of each Q sort and
the content of a participant’s viewpoint.
2.3.2.3 Survey

Finally, the third form of data collected was the survey, administered after the Q sort and
subsequent interview. The main point of the survey was to ensure that participants with a wide
variety of backgrounds and interests were included in the study with the intention of capturing
a wide variety of viewpoints. The survey had two sections, the first gathered basic demographic
information about the participant, and the second was a replication of a survey administered by
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a Stewart Island local (Coats, n.d.) meant to reveal the participant’s general stance on invasive
predator eradication. The survey can be found in Appendix B.

2.3.3. Data Analysis
There are three main steps in the data analysis process: 1) factor extraction, 2) factor rotation,
and 3) factor estimation. This section will discuss each of these three steps. To conduct the data
analysis for this project, I used the computer program PQMethod 2.35.
2.3.3.1 Factor Extraction

After collecting Q sort data from participants, I conducted factor analysis on the data. The
purpose of factor analysis is to systematically condense participant viewpoints “…through the
identification of, and by reference to, any sizeable portions of common or shared meaning that
are present in the data” (Watts & Stenner, 2012, p. 98). In this context, a factor is a portion of
common or shared meaning. Thus, factor analysis in Q methodology is a way to condense the
many distinct viewpoints of participants by finding portions of shared meaning (factors). These
factors, or portions of shared meaning, are viewpoints in and of themselves. In this study, the
viewpoints of twenty two participants are analysed to find four factors which, all together,
explain 67% of the variance in participant responses.
In this study, factor extraction was carried out with the centroid method as recommended by
Watts & Stenner (2012, pp. 99–100). This method of factor extraction is explained in great
detail in Brown (1980, Chapter 4). However, the main challenge with factor extraction is
determining how many factors to extract. Since it is standard to begin by extracting seven
factors (Watts & Stenner, 2012, p. 106), I started with seven, but I kept only four. In deciding
to keep four factors, I followed a variation on the rule that the eigenvalue (which is
measurement of the amount of study variance explained) for a factor should be greater than
one; instead, I kept factors with an eigenvalue greater than 0.95 since the first rule frequently
results in “leaving behind sizable residuals and significant factors” (Brown, 1980, p. 222). By
using a less strict version of this rule, I went from having two factors (with eigenvalues > 1) to
four factors (with eigenvalues > 0.95). Since the purpose of this case study is primarily
exploratory, I was interested in keeping as many factors as could be reasonably distinguished
and interpreted. Thus, I settled on four factors. While there were a number of rules guiding my
decision to extract four factors, the number of factors extracted is ultimately a judgement call
made by the researcher. If a different number of factors were extracted, the results of this study
would have been different – this is simply one way of examining the data I collected.
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After factor extraction, PQMethod calculates the factor loadings. Mathematically, a factor
loading is the correlation between each participant’s Q sort and each factor; in other words, a
factor loading is the degree to which each participant agrees with each factor. These factor
loadings are utilized in the next step of data analysis, factor rotation. The un-rotated factor
loadings can be found in Appendix C.
2.3.3.2 Factor Rotation

Factor rotation is the process used to examine the extracted factors. Factor rotation does not
change the data, it simply changes the way that one looks at the data. There is no right or wrong
way to rotate factors – there are just different ways of looking at the same data. With this in
mind, factor rotation is most useful when it positions “each factor so that its viewpoint closely
approximates the viewpoint of a particular group of Q sorts” (Watts & Stenner, 2012, p. 127).
The process of aligning factors with particular groups of Q sorts is a spatial, or geometric
process. In my study, each Q sort can be understood as a point in 4-dimensional space, with
the axes being the four factors, and the coordinates for each Q sort being the factor loadings.
While the points (Q sort factor loadings) are all fixed relative to each other, factor rotation
refers to the rotation of the axes. The axes, which correspond to the four factors, are
repositioned relative to the position of the Q sorts so that they all closely approximate the
viewpoints of particular groups of Q sorts. However, since 4-dimensional space is not very
easy to understand, factor rotation is best visualized through 2-dimensional cross sections of
the 4-dimensional factor space.
Consider the rotation shown below in Figure 2 and Figure 3. Figure 2 has axes which represent
two of the factors initially extracted in this study, Factor 1a and Factor 2a. The points on this
plot are determined by the factor loading of each Q sort on Factor 1a and Factor 2a. For
example, Q sort 17, which is in the upper left corner, has a factor loading of -0.7 on Factor 2a
and 0.6 on Factor 1a, making its coordinate (-0.7, 0.6). Factor rotation refers to the
repositioning of the axes so that each factor aligns with a group of Q sorts. Thus, Figure 3 has
axes corresponding to Factor 1b and Factor 2b which result from a 25° counter-clockwise
rotation of the data. This rotation helps to bring both of these new factors into focus by aligning
them with a particular group of Q sorts. For example, Q sort 17, which before had a high factor
loading on both Factor 1a and Factor 2a, has a new coordinate of (-0.9, 0.2), which means it
loads much more strongly on Factor 2b than Factor 1b, providing a clearer picture of Factor
2b. While the example in Figure 2 and Figure 3 shows only Factor 1 and Factor 2, this process
can be repeated with any combination of the four factors extracted in this study.
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Factor rotation can be carried out in one of two ways: by-hand or varimax. By-hand factor
rotation means that the researcher does the factor rotation manually, as was done in Figure 3.
This type of rotation is especially useful if the researcher has particular hypotheses that she
wishes to test or if the researcher would like to align the factors with particular Q sorts, or
viewpoints. However, since the intentions of this study are exploratory, varimax rotation
provides an alternative to by-hand rotation. Varimax rotation rotates “the factors for you,
positioning them according to statistical criteria and so that, taken together, the factors account
for the maximum amount of study variance” (Watts & Stenner, 2012, p. 122). Thus, in this
exploratory study, my primary interest was to explain as much variation as possible with the
four factors, so I chose to use varimax rotation, which PQMethod performs automatically. If I
had chosen to rotate the factors by hand, the results of the study would have been different
because the same data would be examined from a different perspective. Thus, this is simply
one way of looking at the factors I extracted in this study.

Figure 2: Example of un-rotated factors
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Figure 3: Example of rotated factors
2.3.3.3 Factor Estimates

Having extracted four factors and rotated them using the varimax principle, the final stage of
the data analysis process is to create factor estimates. Since factor rotation aligns each factor
with a particular group of Q sorts, “…these respective groups of Q sorts can now be used to
derive a sound and representative estimate of each factor’s viewpoint” (Watts & Stenner, 2012,
p. 127). That is, having rotated all four factors, one can use the Q sorts that align with each
factor most closely in order to understand what viewpoint that factor represents. However,
there is an important caveat – Q sorts that load significantly on to multiple factors are
considered confounded, and they are not usually used in the creation of factor estimates because
they do not give an accurate picture of any single factor (Watts & Stenner, 2012, p. 129). For
example, Q sort 17 in Figure 2 would be considered confounded because it has a factor loading
of -0.7 on Factor 2a and 0.6 on Factor 1a, meaning this Q sort loads significantly on to both
factors. (In this study, a factor loading is significant if it is greater than 0.46 in magnitude – see
Appendix F for more information.) However, after the rotation shown in Figure 3, Q sort 17
has a factor loading of -0.9 on Factor 2b and 0.2 on Factor 1b. Thus, after the rotation, Q sort
17 could be used to create the factor estimate for Factor 2b. Finally, to decide which Q sorts to
use in the creation of the factor estimates, I used PQMethod automatic flagging, which is
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designed to pick out Q sorts that exemplify the viewpoint of only one particular factor
(Schmolck, 2014). The Q sorts used in the creation of the factor estimates can be found in
Appendix C.
At this point, what I have done is highlight four crucial factors, or viewpoints, contained within
the viewpoints of the twenty two participants. Together, these factors explain 67% of the
variance in participant responses. Each of the four factors correspond to a particular way of
sorting the thirty one Q statements used in this study, with each factor determined by the
calculation of the factor estimates. Having described the process for finding these factors, the
next chapter will be devoted to understanding the content of the factors.
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3. Q Methodology Results
This chapter will present the results of the fieldwork carried out on the Stewart Island invasive
predator eradication case study. In the first section of this chapter, I will introduce two types
of information about the participants. I will start by reviewing demographic information about
the participants, arguing that it is likely I have revealed many of the existing viewpoints on this
topic based on the diverse backgrounds of participants. Next, I will present responses to an
opinion survey that sought to understand participants’ general stance on invasive predator
eradication. With these survey results, I will demonstrate that the participants in this study are
well suited to answer my case study research question, “What is invasive predator eradication
on Stewart Island for?”
In the second section, I will discuss the results of the Q analysis process described in Section
2.3. I will present each of the four factors, or viewpoints, extracted in the analysis process, and
I will discuss the statements/ideas that are most crucial to each viewpoint. These viewpoint
descriptions will be accompanied by bar graphs which show the importance of certain
statements to each viewpoint.
Next, having introduced each of the four viewpoints discovered in this case study, I will
compare and contrast these viewpoints. I will begin this section by reviewing distinguishing
statements, or statements which set aside a viewpoint from all the other viewpoints. Next, I
will present group distinguishing statements, which set aside groups of two viewpoints. Finally,
I will discuss the consensus statements, or statements about which all viewpoints agreed.
I will conclude this chapter with a big-picture comparison of the viewpoints. First, I will discuss
the viewpoint correlations, or the extent to which the viewpoints agree with each other. Then,
I will present a summary graphic which shows the differences and similarities between the four
viewpoints.

3.1. The Participants
In this section, I will first present demographic information regarding the participants in this
case study, then I will present the results of an opinion survey taken by participants.

3.1.1. Participant Demographics
Since the purpose of this case study is to find the key viewpoints that exist regarding invasive
predator eradication on Stewart Island, one element that is crucial to the success of this study
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is gathering a diverse group of participants so that all the key viewpoints are represented. To
ensure that the participant group is diverse, a demographic survey was administered, and the
results of that survey are presented below. Of the twenty two participants, thirteen identify as
male, while nine identify as female. In addition, fourteen identify as Pākehā, seven as Māori,
and six as ‘other.’ As for age, three are 30-44, ten are 45-59, eight are 60-74, and one is 75 or
over. Fourteen of the participants are full-time Stewart Island residents, while three are parttime residents. Lastly, participants take part in a wide variety of activities and participate in
many different types of groups. Four participants identify as hunters, four as fisherman, four
as trampers, and six as muttonbirders. Ten participants report belonging to some conservation
group, and five are members of the Rakiura Māori Land Trust. All of this data is summarized
in the tables below. (These activities are not exclusive categories – for instance, a single
participant could be a tramper, muttonbirder, and a member of a conservation group.)
Gender
Male

Female

13

9
Ethnicity

Pākehā

Māori

Other

14

7

6

Age
30-44

45-59

60-74

75 & over

3

10

8

1

Stewart Island Residency
Full-time

Part-time

Non-resident

14

3

5

Activities
Hunting

Fishing

Tramping

Muttonbirding

4

4

4

6

Membership
Conservation Group Members

Rakiura Māori Land Trust Members

10

5

Table 3: Participant demographic survey results

42

Thus, there is good representation of people from many different backgrounds in this study.
While males, females, pākehā, Māori, and full-time residents are all well-represented, one
potential short-fall is that a vast majority of participants were between the ages of 45 and 74.
This leaves open the possibility that there is a key viewpoint found amongst young people that
is not represented here. Nevertheless, participants are involved in a variety of activities/groups,
making it likely that any key viewpoints found only amongst hunters, for example, would be
represented in this study. Ultimately, this demographic data demonstrates that a wide variety
of participants have been included in this study, making it likely that this study has revealed
the key viewpoints pertaining to invasive predator eradication on Stewart Island.

3.1.2. Participant Opinions
The second half of the survey administered to participants is a replication of a survey that was
administered across Stewart Island in 2014 in order to understand resident opinions of invasive
predator eradication (Coats, n.d.). Administering this survey to participants in this study serves
two purposes. First, the opinion survey results provide a starting point for understanding and
interpreting the viewpoint of participants. Second, the results of the opinion survey can be used
to ensure that a wide range of participants, with many different viewpoints, have been included
in this study. The questions posed to participants, along with the summary results, are displayed
in Figure 4 below.
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Figure 4: Participant opinion survey results

Importantly, these results indicate that participants with a range of views on predator fences
and aerial poisoning have been included in this study. As those two topics were the most
controversial in the original survey (Coats, n.d.), the inclusion of participants on both sides of
these issues is further evidence that the key viewpoints have been captured in this study.

3.1.3. Participant Interviews
While data from participant interviews is not presented in this chapter, it will be used in the
next chapter to further understand participant viewpoints and to raise philosophically-relevant
arguments.

3.2. The Viewpoints
As described in Section 2.3.3.1, I chose to extract four factors, or viewpoints, from the Q sort
data collected in this study. This section of the chapter will be devoted to describing each of
the viewpoints extracted in this research. I have assigned a name to each viewpoint based on
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my interpretation of the data, but it is worth noting that these names are subjective and do not
correspond with any existing categorizations. The viewpoint descriptions are also supported by
the Q sort data. The references throughout the descriptions refer to, first, a statement number,
and second, the Q-sort value assigned to that statement by that particular viewpoint. For
example, (#31, +2) means that statement #31 is assigned a Q score of +2 by that particular
viewpoint. The strength of agreement with statements referenced in each description then
appear in graphical form on the page following each description. In these graphs, shaded bars
and bold text represent statistically significantly different Q-scores from all the other
viewpoints. (See Appendix F for explanation of determining statistical significance.)
To determine which statements to include in each viewpoint description, crib sheets were
constructed as described by Watts & Stenner (Watts & Stenner, 2012, Chapter 7), and these
sheets can be found in Appendix D. In accordance with the crib sheets, most of the statements
used in the descriptions are either statements ranked very highly by that viewpoint (Q-score of
±3 or ±4) or statements with which that viewpoint agrees/disagrees more than any other
viewpoint.
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3.2.1. Viewpoint 1 – Environmentalism
Viewpoint 1 explains 30% of the study variance. Thirteen participants are significantly
associated with this viewpoint. (See Appendix F for determining significant association.)
The Role of Humans
Humans are part of nature (#9: +4). We are both guardians (#23: +2) and caretakers (#14: +2)
of nature, but not rulers (#24: -4). Our role as caretakers arises not from religious duties
(#27: -3), but from genealogical relationships to the environment (#14: +2). Because nature
will not be able to cope with the impacts of invasive predators (#31: -4), we should eradicate
invasive predators. The responsibility to eradicate invasive predators is not just a responsibility
to the environment, but it is also a responsibility to future generations (#13: +3).
Invasive Predator Eradication
Invasive predator eradication is primarily for the environmental benefits – eradication would
help maintain ecosystem health (#12: +4), maintain biodiversity (#25: +3), and preserve
wilderness areas (#18: +3). Invasive predator eradication would also have other benefits, such
as increased economic opportunities (#2: +2) and the revitalization of New Zealand’s cultural
identity (#11: +2). However, benefits to cultural practices, such as traditional food gathering
(#19: 0), are not as important.
Status of Specific Animals
Achieving these environmental goals takes precedent over certain issues. For instance: kiore
should be eradicated regardless of their cultural value (#6: -3), and invasive predator
eradication should proceed regardless of animal pain and suffering (#15: -3). In addition, the
status of deer is unspecified: deer are not an especially valuable resource (#29: 0), so
eradicating deer would possibly be acceptable (#17: 0) if it helped to advance environmental
objectives.
Decision-Making Process
Because invasive predator eradication is primarily for environmental goals, and because the
local community does not always know what is best for the land around them (#7: -2), dominant
public opinion should not necessarily determine whether we eradicate invasive predators (#28:
+1).
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Figure 5: Environmentalism Viewpoint description statements
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3.2.2. Viewpoint 2 – Local Community
Viewpoint 2 explains 17% of the study variance. Six participants are significantly associated
with this viewpoint. (See Appendix F for determining significant association.) All six of the
participants associated with this viewpoint identify as full-time Stewart Island residents.
The Role of Humans
We have a responsibility to eradicate invasive predators because we are both guardians (#23:
+3) and caretakers (#14: +2) of the environment. We also have a responsibility to future
generations to eradicate invasive predators (#13: +3). Humans are not meant to rule over nature
(#24: -2) and humans do not have the right to modify the environment to satisfy their desires
(#8: -3), but beyond this, the relationship between humans and the environment is
indeterminate. It is undecided whether humans are an invasive species in New Zealand
(#21: -1) and whether humans are more important than other plants and animals (#16: 0).
Invasive Predator Eradication
We do not have a duty to eradicate invasive predators no matter what the cost (#30: -3), but
rather, we should think about the issue in terms of a cost-benefit analysis (#26: +2). Eradication
should be about preserving wilderness areas (#18: +3), not about restoring ecosystems to a prehuman state (#20: -4).
Status of Specific Animals
A very important issue associated with invasive predator eradication is the value of particular
animals. For example, deer are indubitably a valuable resource (#29: +4), and they should
certainly not be eradicated along with the invasive predators (#17: -4). Kiore, on the other hand,
should be eradicated regardless of their cultural value (#6: -3).
Decision-Making Process
The local community knows what is best for the land around them (#7: +4), so any eradication
should occur under the terms of the local community, taking the dominant public opinion into
consideration (#28: -1).
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Figure 6: Local Community Viewpoint description statements
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3.2.3. Viewpoint 3 – Restoration
Viewpoint 3 explains 14% of the study variance. Five participants are significantly associated
with this viewpoint. (See Appendix F for determining significant association.) Four of the five
participants associated with this viewpoint identify as Māori.
The Role of Humans
As guardians of the environment, we have a responsibility to eradicate invasive predators (#23:
+4). Our role as guardians means that we play an active role in managing nature (#1: -3).
However, humans are not meant to rule over nature (#24: -4), and we do not have the right to
modify the environment to satisfy our desires (#8: -4). Thus, it is difficult to say whether
humans are part of nature (#9: +1) and whether humans are more important than other plants
and animals (#16: 0), because our special role as guardians comes with important
responsibilities, but not absolute authority over nature.
Invasive Predator Eradication
Whether we should eradicate invasive predators is not a decision for which a cost-benefit
analysis is appropriate (#26: -3) because we have a duty to eradicate invasive predators no
matter what the cost (#30: +4). Humans are an invasive species in New Zealand (#21: +3) that
have changed the natural environment, so ecosystems should be restored to the way they were
before humans arrived (#20: +2) through invasive predator eradication. While eradication
would help to maintain ecosystem health (#12: +3), it would also bring back long lost beauty
in nature (#4: +3), help revitalize New Zealand’s cultural identity (#11: +2), and enhance
traditional food-gathering activities (#19: +2). Thus, invasive predator eradication is for
promoting both environmental health and cultural considerations. Maintaining biodiversity
(#25: 0) and preserving wilderness areas (#18: +1) are relatively unimportant motivations for
invasive predator eradication.
Status of Specific Animals
The status of deer is also relatively unimportant: deer are not an especially valuable resource
(#29: -1), so eradicating deer would possibly be acceptable (#17: 0) if it helped to promote
environmental health and cultural practices. In addition, the status of kiore is indeterminate –
eradication of kiore may be acceptable in this instance (#6: 0). Lastly, possums should certainly
be eradicated regardless of their value as a fur resource (#3: -3).
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Figure 7: Restoration Viewpoint description statements

51

3.2.4. Viewpoint 4 – Scepticism
Viewpoint 4 explains 6% of the study variance. Two participants are significantly associated
with this viewpoint. (See Appendix F for determining significant association.)
The Role of Humans
Humans are no more important than other plants and animals (#16: +3), and we are certainly
not meant to rule over nature (#24: -4). Humans are an invasive species in New Zealand (#21:
+4), and we do not have the right to modify the environment to satisfy our desires (#8: -3).
Because of the damage that humans continuously inflict upon nature, nature is best left alone
(#1: +3). Despite our impacts, humans are part of nature (#9: +3), thus we should not aim to
restore ecosystems to their pre-human state (#20: -4) because such a goal is unrealistic.
Invasive Predator Eradication
Because of our propensity to cause more harm than good to ecosystems, we should eradicate
invasive predators only if the benefits outweigh the costs (#26: +4). If invasive predator
eradication does proceed, we should do so for environmental reasons, for the sake of the birds,
not for humans (#10: +2). Since the balance of nature may be able to cope with the impacts of
humans and invasive species (#31: +1), it is undecided whether invasive predator eradication
is necessary to maintain ecosystem health (#12: -1) and biodiversity (#25: 0). It is also
undecided whether we have a responsibility to future generations to eradicate invasive
predators (#13: 0) and whether our role as guardians of the environment obliges us to eradicate
invasive predators (#23: -1).
If invasive predator eradication were to proceed, it should be done for environmental reasons,
not to increase economic opportunities (#2: -3), revitalize cultural identity (#11: -2), restore
beauty in nature (#4: -2), nor to preserve wilderness areas (#18: -2). In addition, eradication
should only proceed if we can do so without inflicting any pain or suffering on any animals
(#15: +2).
Status of Specific Animals
Since it is undecided whether invasive predator eradication is necessary, the status of some
animals is indeterminate. We should not be so hasty to eradicate animals, such as possums (#3:
0) and kiore (#6: +1), because they may have value to humans. On the other hand, deer certainly
do have value to humans – they are a valuable resource (#29: +2), and they should not be
eradicated (#17: -3).
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Figure 8: Scepticism Viewpoint description statements

53

3.3. Viewpoint Comparison
Having provided a thorough description of each viewpoint, I will now compare and contrast
the four viewpoints in order to bring forth the most important differences. I will begin this
section with a discussion of each viewpoint’s distinguishing statements, or the statements with
which that viewpoint agrees/disagrees more than any other viewpoint (these are the statements
with shaded bars found on the graphs above). Then I will present statements that distinguish
groups of viewpoints from each other. Next, I will discuss the consensus statements, or the
statements that all viewpoints agreed upon. All of the results presented in this section are
statistically significant, which, in this context, means that I am 95% confident that there is
agreement/disagreement over each of the statements discussed in this section. (See Appendix
F for explanation of determining statistical significance.)
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3.3.1. Distinguishing Statements
The Environmentalism Viewpoint distinguishes itself from the other viewpoints through its
stance on three closely-related issues. To start with, the Environmentalism Viewpoint disagrees
very strongly with the idea that nature will cope with the impacts of humans and invasive
species (#31: -4). This viewpoint also contends that eradicating invasive predators is important
for maintaining ecosystem health (#12: +4) and biodiversity (#25: +3).
Since the Environmentalism Viewpoint agrees more strongly with these three issues than any
other viewpoint, I have named this viewpoint “Environmentalism” because of its emphasis on
the environmental benefits of invasive predator eradication. All in all, the thing that
distinguishes this viewpoint from the others is the argument that, because nature will not cope
with the impacts of invasive species, we should eradicate invasive predators to maintain
ecosystem health and biodiversity.

Environmentalism

Local
Community

Restoration

Figure 9: Environmentalism Viewpoint distinguishing statements
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Scepticism

The Local Community Viewpoint distinguishes itself from the other viewpoints through its
stance on three distinct issues. First, this viewpoint asserts that the local community knows
what is best for the land around them (#7: +4). Second, the Local Community Viewpoint
maintains that deer are a valuable resource (#29: +4). Third, this viewpoint disagrees strongly
with the idea that humans have a duty to eradicate invasive predators no matter what the cost
(#30: -3).
Because the Local Community Viewpoint emphasizes local knowledge regarding the land and
the value of deer as a resource (to the local community), I have named this viewpoint “Local
Community.” Overall, since this viewpoint places a great deal of importance on the local
community and its resources, a duty to eradicate invasive predators no matter what the cost
could potentially harm the local community, rendering such a duty unacceptable.

Environmentalism

Local
Community

Restoration

Figure 10: Local Community Viewpoint distinguishing statements
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Scepticism

The Restoration Viewpoint distinguishes itself from the other viewpoints in many different
ways. To start with, this viewpoint strongly agrees with the idea that humans have a duty to
eradicate invasive predators no matter the cost (#30: +4); thus, it is unsurprising that the
Restoration Viewpoint also strongly disagrees with the notion that invasive predators should
only be eradicated if the benefits outweigh the costs (#26: -3). Given this duty to eradicate
invasive predators plus this viewpoint’s notion that ecosystems should be restored to the way
they were before humans arrived (#20: +2), nature is not best left alone (#1: -3) because we
have a duty to play an active role in nature’s restoration. In addition, the Restoration Viewpoint
agrees that one of the goals of invasive predator eradication is to bring back long lost beauty in
nature (#4: +3).
Due to the Restoration Viewpoint’s emphasis on the active role that humans should play in
restoring nature, I have named this viewpoint “Restoration.” Thus, this viewpoint distinguishes
itself from the others through two main ideas: that humans have a duty to eradicate invasive
predators regardless of the costs and that humans must play an active role in nature’s
restoration.
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Figure 11: Restoration Viewpoint distinguishing statements
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Scepticism

The Scepticism Viewpoint distinguishes itself from the other viewpoints through its scepticism
regarding the necessity of eradicating invasive predators, earning this viewpoint its name,
“Scepticism.” Overall, this viewpoint asserts that invasive predator eradication is not necessary
to maintain ecosystem health (#12: -1), bring back long lost beauty in nature (#4: -2), or to
preserve wilderness areas (#18: -2). Because of this scepticism, it is also unclear whether we
have a responsibility to future generations to eradicate invasive predators (#13: 0) and whether,
as guardians of the environment, we have a responsibility to eradicate invasive predators
(#23: -1). In addition, since the Scepticism Viewpoint agrees that humans are no more
important than other plants and animals (#16: +3) and since humans have a tendency to damage
the environment, this viewpoint agrees that nature is best left alone (#1: +3). Finally, the
Scepticism Viewpoint distinguishes itself through the idea that humans are a destructive force,
so nature is best left alone and invasive predator eradication should likely not be carried out
because it may just cause further damage.

59

Environmentalism

Local
Community

Restoration

Figure 12: Scepticism Viewpoint distinguishing statements
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Scepticism

Overall, these four viewpoints distinguish themselves from each other over fundamental issues
involved in invasive predator eradication. The Environmentalism Viewpoint differs from the
others through its emphasis on ecosystem health and biodiversity; The Local Community
Viewpoint places a great deal of importance on the local community and its resources; The
Restoration Viewpoint stresses that we have a duty to play an active role in the restoration of
nature; and the Scepticism Viewpoint expresses scepticism over the necessity of eradicating
invasive predators in the first place.
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3.3.2. Group Distinguishing Statements
While Section 3.3.1 highlighted the ideas that distinguish individual viewpoints from each
other, this subsection will present ideas that are shared by two viewpoints, but not the others.
Interestingly, there were topics where the Environmentalism and the Local Community
Viewpoints disagreed with the Restoration and the Scepticism Viewpoints; and topics where
the Environmentalism and the Restoration Viewpoints disagreed with the Local Community
and the Scepticism Viewpoints; but there were no topics where the Environmentalism and the
Scepticism Viewpoints disagreed with the Local Community and the Restoration Viewpoints.
Thus, with two groups of statements to discuss, I will start with statements where the
Environmentalism and the Local Community Viewpoints disagreed with the Restoration and
the Scepticism Viewpoints.
3.3.2.1 Environmentalism and Local Community vs Restoration and Scepticism

There are only two statements that fall into this category, but they both provide further insight
into the ideas contained within the four viewpoints. To start with, the Environmentalism and
the Local Community Viewpoints are uncertain whether humans are an invasive species in
New Zealand (#21: 0 and -1, respectively), while the Restoration and the Scepticism
Viewpoints agree rather strongly that humans are an invasive species (#21: +3 and +4,
respectively). Since the Restoration Viewpoint is concerned with restoring ecosystems to their
pre-human state, considering humans an invasive species is consistent with this viewpoint. On
the other hand, the Scepticism Viewpoint considers humans as a destructive force, so it is also
consistent to consider humans an invasive species.
The other issue that brings out this divide is the status of kiore, or the pacific rat. While the
Environmentalism and the Local Community Viewpoints strongly disagree that kiore should
not be eradicated due to its cultural value (#6: -3 and -3, respectively), the Restoration and the
Scepticism Viewpoints are uncertain on the matter (#6: 0 and +1, respectively). Since the
Environmentalism Viewpoint is primarily concerned with ecosystem health and biodiversity,
and the kiore threaten those goals, this viewpoint is against keeping kiore. The Local
Community Viewpoint, on the other hand, places a high value on the local community and its
resources, and kiore are not of value to locals. Though the Restoration Viewpoint is primarily
concerned with ecosystem restoration, this viewpoint also places an emphasis on cultural
considerations, so this viewpoint is uncertain about eradicating kiore since they may still be of
value to some people. Lastly, the Scepticism Viewpoint, being sceptical of the necessity of
eradication, is also sympathetic towards keeping the kiore from being eradicated.
62

Environmentalism

Local
Community

Restoration

Scepticism

Figure 13: Group Distinguishing Statements:
Environmentalism and Local Community vs Restoration and Scepticism

3.3.2.2 Environmentalism and Restoration vs Local Community and Scepticism

While the previous grouping of viewpoints only have two topics in common, this grouping of
viewpoints reveals much more commonality. To begin with, I will first examine disagreement
over reasons to eradicate invasive predators. While the Environmentalism and the Restoration
Viewpoints both agree that invasive predator eradication should be carried out to revitalize
cultural identity and to increase economic opportunities, the Local Community and the
Scepticism Viewpoints are either neutral or disagree with those justifications. Since the
Environmentalism Viewpoint focuses primarily on biodiversity and ecosystem health,
revitalizing cultural identity (#11: +2) and increasing economic opportunities (#2: +2) are
reasons to eradicate invasive predators, but they are not the primary reasons. Similarly with the
Restoration Viewpoint, which focuses on the duty to restore ecosystems, revitalizing cultural
identity (#11: +2) and increasing economic opportunities (#2: +1) are reasons to eradicate
invasive predators, but they are not the primary reasons. On the other hand, the Local
Community Viewpoint, which emphasizes the local community and its resources, is unsure of
revitalizing cultural identity (#11: 0) and increasing economic opportunities (#2: -1) as
justifications for eradicating invasive predators. Finally, given that the Scepticism Viewpoint
is sceptical of the necessity to eradicate invasive animals in the first place, justifying eradication
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with the revitalization of cultural identity (#11: -2) and increased economic opportunities
(#2: -3) are not very good reasons to eradicate invasive predators. Thus, while a revitalization
of cultural identity and increased economic opportunities are not the primary focus of any
viewpoint, the Environmentalism and the Restoration Viewpoints see those as extra reasons to
eradicate invasive predators, while the Local Community and the Scepticism Viewpoints are
much less certain.
Next, there is also disagreement over the acceptability of animal pain and suffering during
invasive predator eradication. While the Environmentalism and the Restoration Viewpoints
both view some animal pain and suffering as acceptable (#15: -3 and -2, respectively), the
Local Community and the Scepticism Viewpoints are less tolerant of animal pain and suffering
(#15: 0 and +2 respectively).
An issue that produces sharp disagreement between these two groups is the topic of deer
eradication. The Environmentalism and the Restoration Viewpoints are decidedly neutral on
the topic (#17: 0 and 0, respectively), while the Local Community and the Scepticism
Viewpoints are very strongly against deer eradication (#17: -4 and -3 respectively). Since the
Environmentalism Viewpoint focuses on ecosystem health and biodiversity, and the
Restoration Viewpoint focuses on ecosystem restoration, deer eradication could help to achieve
those goals. However, both of these viewpoints are neutral on the topic because they are aware
of the strong feelings that some people have regarding deer. The Local Community Viewpoint,
which focuses on the local community and its resources, is most strongly opposed to deer
eradication because it would take away a resource utilized by many local people. The
Scepticism Viewpoint, being sceptical of eradication in general, is also opposed to deer
eradication.
Finally, the last two statements to be discussed in this section are, perhaps, the most
controversial. These statements are both defining statements for the Restoration Viewpoint, but
they are also statements for which the Local Community and the Scepticism Viewpoints have
very strong opposing views. First, because the Restoration Viewpoint agrees that humans have
a duty to eradicate invasive animals regardless of the costs, this viewpoint strongly disagrees
with the idea that invasive predators should only be eradicated if the benefits outweigh the
costs (#26: -3). However, the Local Community and the Scepticism Viewpoints hold the
opposite view, that invasive predators should only be eradicated if the benefits outweigh the
costs (#26: +2 and +4, respectively). As the Local Community Viewpoint is concerned about
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their livelihoods, eradicating invasive predators only if the benefits outweigh the costs would
help to make sure the local community is not harmed by such a plan. On the other hand, the
essence of the Scepticism viewpoint is revealed in its very strong agreement with the idea that
invasive predators should only be eradicated if the benefits outweigh the costs. This viewpoint
is sceptical of the necessity of eradicating invasive predators, and a thorough cost-benefit
analysis is precisely what this viewpoint believes we should conduct before proceeding with
any eradication.
The next especially controversial statement has to do with ecosystem restoration. While the
Restoration Viewpoint places a much higher emphasis on ecosystem restoration than any other
viewpoint (#20: +2), the Local Community and the Scepticism Viewpoints disagree with the
notion of ecosystem restoration very strongly (#20: -4 and -4 respectively). The Local
Community Viewpoint is opposed to restoring ecosystems to their pre-human state because the
community has many interests (such as their livelihoods) that run counter to the goals of prehuman restoration. The Scepticism Viewpoint is also strongly opposed to the idea of pre-human
restoration simply because such a goal is unrealistic.
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Figure 14: Group Distinguishing Statements:
Environmentalism and Restoration vs Local Community and Scepticism
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Thus, having elucidated the topics upon which certain groups of viewpoints agree/disagree, the
details of each viewpoint start to emerge. With distinguishing statements setting individual
viewpoints apart from each other, and group distinguishing statements setting groups of
viewpoints apart from each other, the next subsection in this chapter will review consensus
statements, or topics about which all viewpoints agree.

3.3.3. Consensus Statements
Given that the four viewpoints found in this study have very different priorities when it comes
to invasive predator eradication, there were relatively few issues upon which all viewpoints
agreed – only three statements. To start with, all four viewpoints agreed that genealogical
relationships to the environment, or whakapapa, oblige us to take care of the environment.
Next, there were two statements with which all four viewpoints disagreed. None of the
viewpoints thought that the main reason to eradicate invasive predators is so that people can
go out in the bush to see and hear the birds, and none of the viewpoints thought that invasive
predators have as much right as humans to exist.
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Figure 15: Consensus Statements
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Scepticism

3.4. Viewpoint Summary
In the last section of this chapter, I will present two additional pieces of information. First, I
will display a viewpoint correlation chart, which shows the quantitative relationships between
each of the four viewpoints. Second, I will present a summary graphic which shows the
relationship between the four viewpoints using the distinguishing statements, group
distinguishing statements, and consensus statements.

3.4.1. Viewpoint Correlations
Finally, having reviewed distinguishing statements for each viewpoint, distinguishing
statements for groups of viewpoints, and consensus statements, this subsection will provide
quantitative information about the overall relationship between each of the viewpoints. Just as
one can determine the correlation, or the extent of agreement, between a participant and a
particular viewpoint, one can also determine the correlation between viewpoints, or the extent
to which viewpoints agree with each other. A table of viewpoint correlations is displayed
below, and an explanation of the relationships follows.
Viewpoint Correlations
Local
Environmentalism
Community
Environmentalism
1.00
0.55
Local Community
1.00
Restoration
Scepticism

Restoration

Scepticism

0.54
0.16
1.00

0.09
0.44
-0.08
1.00

Table 4: Viewpoint correlation values

To start with, it is important to note that the values in this table can range from -1.00 (perfect
disagreement) to 1.00 (perfect agreement). Thus, the diagonal across the table is filled with the
value 1.00 since each viewpoint agrees with itself perfectly. However, the important
information in this table is contained in cross-viewpoint comparisons.
First, the Environmentalism Viewpoint has a correlation of 0.55 with the Local Community
Viewpoint and 0.54 with the Restoration Viewpoint. This is a rather high correlation, and it
likely arises from the fact that all three viewpoints are largely in favour of invasive predator
eradication. In addition, both the Local Community and the Restoration Viewpoints share many
of the same environmental goals as the Environmentalism Viewpoint. For instance, the
Environmentalism, the Local Community, and the Restoration Viewpoints all agree that
invasive predators should be eradicated to promote ecosystem health (#12: +4, +2, and +3,
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respectively) and to preserve wilderness areas (#18: +3, +3, and +1, respectively). Furthermore,
there is also agreement regarding the obligation to eradicate invasive predators. These three
viewpoints also agree that we have an obligation to future generations to eradicate invasive
predators (#13: +3, +3, and +2, respectively) and that our role as guardians, or kaitiaki, obliges
us to eradicate invasive predators (#23: +2, +3, and +4, respectively). On the other hand, the
Environmentalism Viewpoint has a correlation of 0.09 with the Scepticism Viewpoint, which
demonstrates that those two viewpoints have very little in common. This level of correlation is
to be expected between the Environmentalism Viewpoint, which is in favour of invasive
predator eradication for environmental reasons, and the Scepticism Viewpoint, which is
sceptical of the necessity of invasive predator eradication.
Second, the Local Community Viewpoint has a correlation of 0.16 with the Restoration
Viewpoint, indicating that these two viewpoints do not have much in common either. Despite
the fact that both of these viewpoints are in favour of invasive predator eradication, they have
very different priorities – the Local Community Viewpoint values the local community and its
resources, while the Restoration Viewpoint argues that we have a duty to play an active role in
the restoration of nature. On the other hand, the Local Community Viewpoint has a correlation
of 0.44 with the Scepticism Viewpoint, indicating a fair amount of commonality. Even though
the Local Community Viewpoint is largely in favour of invasive predator eradication and the
Scepticism Viewpoint opposes it, these two viewpoints share many ideas, as was demonstrated
in Section 3.3.2.2.
Third, the Restoration Viewpoint has a correlation of -0.08 with the Scepticism Viewpoint,
indicating very slight disagreement between these two viewpoints. Since the Restoration
Viewpoint is in favour of eradicating invasive animals to fulfil our duty to restore ecosystems,
and the Scepticism Viewpoint does not view invasive predator eradication as a necessity, one
can see why these two viewpoints share very few ideas.
Thus, the correlation between each of the viewpoints provides additional insight into the overall
relationship between these viewpoints. Overall, the Environmentalism Viewpoint has a lot in
common with the Local Community and the Restoration Viewpoints, and the Local
Community Viewpoint has a lot in common with the Scepticism Viewpoint.
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3.4.2. Viewpoint Summary Graphic
I will conclude this chapter with a summary graphic which displays the statistically significant
relationships between the viewpoints. The chart below can essentially be interpreted as a Venn
diagram. On the four corners of the graphic are the four viewpoints along with the ideas that
distinguish each of those viewpoints (distinguishing statements) from all the others. On the
middle edges of the graphic are the ideas that distinguish groups of viewpoints (group
distinguishing statements) from each other. Finally, in the centre of the page are the ideas that
are common (consensus statements) to all four viewpoints.
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Figure 16: Four viewpoints summary graphic
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Thus, with the nature of these four viewpoints having been elucidated, it becomes clear that
there are many distinct viewpoints pertaining to invasive predator eradication on Stewart
Island. With my case-study research question being, “What is invasive predator eradication on
Stewart Island for?” these four viewpoints present distinct answers to that question. With a
comprehensive understanding of each viewpoint, the next chapter in this thesis will explore the
philosophical implications of these viewpoints.
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4. Analysis of Viewpoints
In this chapter, I will examine the results of my Q methodology study within the context of the
philosophical ideas presented in Chapter 1. Overall, the purpose of this chapter is threefold.
First, I will examine the internal consistency of each viewpoint, pointing out instances where
a viewpoint agrees with two conflicting ideas. Second, I will examine the importance that each
viewpoint places on Sarkar’s natural values, which will provide a preliminary answer to my
research question, “What is invasive predator eradication on Stewart Island for?” Third, I will
analyse the emphasis that each viewpoint places on Sarkar’s natural values to determine which
ethical theories (of the three presented in Section 1.2) are most similar to the viewpoints found
in this study.
To achieve these three aims, I will begin by comparing responses to particular statements,
grouped according to themes. The themes that will be discussed are the relationship between
humans and the environment, the decision-making process, the status of specific animals, and
obligations and responsibilities. Discussion of these themes will shed light on the internal
consistency of the viewpoints in this study, it will enhance the discussion of Sarkar’s natural
values later in this chapter, and it will also provide preliminary insight into the similarities
between viewpoints and the ethical theories from Chapter 1. For each theme, I will first present
viewpoint Q scores for relevant statements, then I will discuss contentious statements and the
philosophical issues with which they are associated. I will also utilize my final source of data,
participant quotations, to inform the discussion in this chapter. Participant quotation citations
consist of the participant’s letter, followed by the viewpoint(s) with which that participant is
significantly associated. For example, (Participant A, Scepticism) refers to Participant A, who
is significantly associated with the Scepticism Viewpoint.
Next, I will discuss the importance that the four viewpoints – Environmentalism, Local
Community, Restoration, and Scepticism – place upon Sarkar’s five natural values –
biodiversity, wild nature, fidelity, welfare, and service. I will start by presenting relative
rankings (supported by Q score data) of Sarkar’s natural values for each viewpoint. Then I will
discuss each value individually, focusing on how participant responses relate to philosophical
ideas about each value. Examining Sarkar’s natural values in this way will provide an answer
to my research question.
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Finally, through the rankings of Sarkar’s natural values, I will demonstrate the similarities
between the four viewpoints and the three ethical theories presented in Section 1.2 – Singer’s
Animal Liberation, Aldo Leopold’s Land Ethic, and Onora O’Neill’s deontological ethic. I will
argue that all four viewpoints are most similar to Leopold’s land ethic, but with components of
Singer’s and O’Neill’s ethical theories also included in these viewpoints.
Thus, at this point, I will have fulfilled the three purposes of this chapter – I will have pointed
out internal inconsistencies in the viewpoints, I will have discussed which of Sarkar’s natural
values are most important to each viewpoint, and I will have demonstrated the relationship
between the four viewpoints found in this study, and the ethical theories presented in Section
1.2. With these aims achieved, I will have answered my research question, “What is invasive
predator eradication on Stewart Island for?”
To conclude this chapter, I will discuss directions for future research. I will explain the ways
in which my research project could have been improved in light of the results. Then I will
present possibilities for further research on this topic.

4.1. Themes
This section will present four themes which will provide insight into the philosophical issues
surrounding invasive predator eradication. The discussion of each theme will be aided by
viewpoint Q scores and participant quotations. In this section, I will comment on some issues
of internal consistency within viewpoints, I will begin to show the importance that each
viewpoint places on Sarkar’s natural values, and I will provide preliminary insight into the
similarities between viewpoints and the ethical theories from Section 1.2.

4.1.1. Relationship to the Environment
Understanding participant views of the relationship between humans and the environment will
aid in the discussion of Sarkar’s natural values, since certain values, such as service and wild
nature, are intertwined with the relationship between humans and the environment. I will begin
this subsection by presenting Q scores for all four viewpoints on seven statements pertaining
to the human-environment relationship, shown below in Figure 17.
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Figure 17: Relationship to the environment theme statements and Q scores
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As can be seen in Figure 17, there is broad consensus across viewpoints regarding the
relationship between humans and the environment. All four viewpoints agree that humans are
part of nature and that genealogical relationships to the environment oblige us to protect it, and
all four viewpoints disagree with the ideas that humans are meant to rule over nature and that
humans can modify the environment to satisfy their desires. However, there are two statements
that are particularly controversial: #21 – Humans are an invasive species in New Zealand; and
#1 – Nature is best left alone.
4.1.1.1 Invasive Humans

The four viewpoints in this study differed in their positions regarding whether humans are an
invasive species in New Zealand. While the Restoration and Scepticism Viewpoints agree with
the idea that humans are invasive, the Environmentalism and Local Community Viewpoints
are unsure. One participant said, “Humans are invasive. They’re the ones that can make harm
happen – the only animal on the planet that can actually do things - like burning fossil fuels
and bringing predators in” (Participant G, Restoration). Recalling the definition of invasive I
presented in Section 1.1, an invasive species is a non-native species that has a large impact on
the new environment, and these impacts usually consist of ecological and/or economic
consequences that humans think are negative (Davis & Thompson, 2000, pp. 228–9). With this
in mind, Participant G’s remarks fit neatly with the definition presented in this thesis – humans
engage in activities, such as burning fossil fuels and introducing predators, which result in
ecological and/or economic damage. This idea, in combination with the fact that humans
arrived in New Zealand within the last thousand years and may be considered non-native,
supports the conclusion that humans are invasive in New Zealand. However, as another
participant said, “I suppose I agree humans are an invasive species in New Zealand, but we’re
not going to eradicate us, we’re here to stay, so get over it… We’re an invasive species
everywhere” (Participant X, Environmentalism). Strictly speaking, this participant
acknowledges that humans are an invasive species but thinks that humans are different from
other invasive species in that, while other invasive species can be eradicated, humans cannot
be. Thus, perhaps the real disagreement on this topic has to do with the definition of ‘invasive.’
While Participant G thinks of ‘invasive’ in terms that are compatible with the definition used
in this thesis, Participant X seems to think that the term ‘invasive’ also implies that such
animals can or should be eradicated. Thus, for Participant X, it does not make sense to think of
humans as invasive since humans cannot be eradicated.
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4.1.1.2 Leaving Nature Alone

Participants had many views pertaining to the idea that nature is best left alone. While the
Environmentalism and Local Community Viewpoints are neutral on the matter, the Restoration
Viewpoint disagrees, and the Scepticism Viewpoint agrees. To start with the neutral position,
one participant said,
When you head down that road, this is the road where you should just kill
yourself and your family. You should just get rid of humans. The idea of
humans as sort of a cancer on the planet… I kind of agree and disagree. I feel
like if I really honestly agreed with that, I [would ask myself], ‘what am I
doing here? Why did I have kids?’ It’s that idea of… we’re just so yucky.
And I know we are, but… (Participant B, Local Community).
Essentially, this shows Participant B’s conflicting ideas on the relationship between humans
and the environment. While, on the one hand, Participant B acknowledges that humans could
be considered “cancer on the planet,” this sort of thinking is incompatible with human existence
– if one seriously thinks this way, getting rid of humans would be the best thing to do for the
planet. Interestingly, this sentiment is reminiscent of Participant X’s ideas about humans being
an invasive species. Just as Participant X thinks that humans are technically an invasive species
even though this participant thinks that that is not a very sensible way to think about humans,
Participant B thinks that nature is best left alone, even though holding fast to such a position
would eventually lead to extreme outcomes. In both cases, the participants partially agree with
the statement, but acknowledge that there are practical issues with thinking in such a way.
On opposite sides of the spectrum on this topic are the Restoration and Scepticism Viewpoints.
The Scepticism Viewpoint agrees that nature is best left alone, an idea that is demonstrated by
this participant’s discussion of invasive predator eradication: “If it’s not clear that it’s
ecologically beneficial, then nothing should happen. We’re better to do nothing. It’s a wee bit
like doctors: first do no harm” (Participant P, Scepticism). Since the Scepticism Viewpoint
embraces the idea that humans do a great deal of damage to the environment, Participant P
thinks that in almost all cases it is best to leave nature alone since, more often than not, humans
inflict harm on nature. This scepticism rests on deep mistrust of New Zealand conservation
organizations and the scientific claims they make (Participant P, Scepticism). On the other side
of the spectrum, the Restoration viewpoint disagrees with the idea of leaving nature alone. As
one participant put it, “We can’t entirely leave nature alone to exist. You can’t actually do
anything without having some effect... But we should try and minimize effects” (Participant G,
Restoration). Thus, Participant G argues that leaving nature alone is actually impossible, so the
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idea of leaving nature alone should not be endorsed. This disagreement over whether nature is
best left alone will play an important role later on in this chapter during the discussion of one
of Sarkar’s natural values, wild nature, in Section 4.2.3.
For the Environmentalism, Local Community, and Scepticism viewpoints, there seems to be a
problem with internal consistency when it comes to the relationship between humans and the
environment. These three viewpoints agree that “humans are part of nature, not separate from
it” and that “genealogical relationships… oblige us to take care of the environment”, but at the
same time, these viewpoints either agree with or are neutral regarding whether nature is best
left alone. It does not make sense to think that nature is best left alone if humans are part of
nature, and the idea that humans should take care of the environment also runs counter to
leaving nature alone. While the Restoration Viewpoint does not have this issue with internal
consistency, the other three viewpoints hold conflicting ideas about the relationship between
humans and the environment.
Overall, there is disagreement over two topics regarding the relationships between humans and
the environment. First, there is disagreement over whether humans are an invasive species,
which may ultimately come from disagreement over how to define of the word ‘invasive.’ (I
will return to the topic of defining ‘invasive’ in Section 4.1.4.) Second, there is disagreement
over the idea that nature is best left alone, which leads to three of the viewpoints holding
incompatible ideas. This disagreement over whether nature is best left alone will play an
important role later on in this chapter.

4.1.2. Obligations and Responsibilities
The next theme I will discuss is the obligations and responsibilities that humans have pertaining
to the environment. In Figure 18, I present the Q scores from all four viewpoints on five
statements regarding obligations and responsibilities.
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Figure 18: Obligations and responsibilities theme statements and Q scores

Based on Figure 18, there is mostly consensus regarding the types of obligations and
responsibilities that humans have. All four viewpoints agree (or, in the case of the Scepticism
Viewpoint, are neutral) that we have a responsibility to future generations to eradicate invasive
predators, that we have a responsibility as guardians of the environment to eradicate invasive
predators, and that genealogical relationships to the environment oblige us to take care of the
environment. However the most controversial issue of the five presented here is that humans
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have a duty to eradicate all invasive predators that we introduce no matter what the cost. This
issue will be the main topic of discussion in this subsection.
4.1.2.1 Duty to Eradicate

From Figure 18, one can see that the Environmental and the Scepticism Viewpoint are neutral
regarding the duty to eradicate, the Local Community Viewpoint disagrees with this duty, and
the Restoration Viewpoint agrees very strongly. There are essentially two reasons for the
Restoration Viewpoint’s very strong agreement. As one participant says,
Biodiversity drives the planet, right down to the bugs and everything. And
we’re only borrowing from future generations. That’s why we have a duty to
be looking after, and eradicating invasive predators where they don’t belong,
because it always upsets the balance of nature when something is introduced
where it doesn’t belong… So as kaitiaki, we have that responsibility. It’s up
to us (Participant G, Restoration).
This statement connects many different ideas discussed in this thesis, but upon careful
examination, Participant G seems to be making the following argument:
1. Biodiversity is important for the planet and for future generations;
2. Invasive predators upset the balance of nature (by diminishing biodiversity);
3. As kaitiaki, or guardians, of the environment, we have a responsibility to look after
the environment.
4. Therefore, we have a duty as kaitiaki to eradicate invasive predators in order to
preserve biodiversity. This duty is ultimately an obligation to both the environment
and to future generations.
Thus, Participant G connects the role of humans as kaitiaki, or guardians, to the duty to
eradicate invasive predators. For this participant, it is the role as kaitiaki which obliges humans
to eradicate all invasive predators regardless of the costs. This link helps to explain the
relationship between the two statements (#23 and #30) which the Restoration Viewpoint ranked
most highly (at +4).
In addition, there is a second reason, which was not captured directly by this Q study, why the
Restoration Viewpoint agreed so strongly with the duty to eradicate. As Participant G put it,
“The promise of the Treaty… implied that these things would be looked after, the values
protected” (Participant G, Restoration). With that in mind, there is also an idea amongst
participants who identified with the Restoration Viewpoint that the Treaty of Waitangi
establishes the duty to eradicate invasive predators, since, in the Treaty, Māori were guaranteed
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“undisturbed possession” of the land (Wilson, 2012). Thus, for the Restoration Viewpoint, the
duty to eradicate all invasive predators that we introduce no matter what the cost is not just a
duty that arises from the role as kaitiaki, but it also arises from a legal duty based on the Treaty
of Waitangi.
4.1.2.2 Whakapapa & Kaitiaki

An interesting result from this study is the wide-spread agreement with distinctly Māori ideas
regarding the human/environment relationship. All four viewpoints agree (or are at least neutral
in the case of the Scepticism Viewpoint) with the ideas that whakapapa, or genealogical
relationships to the environment, oblige us to care for the environment and that, as kaitiaki of
the environment, we have a responsibility to eradicate invasive predators. Since these ideas are
distinctly Māori, one might have expected less agreement on these statements. As one
participant put it, “The whole kaitiaki thing – that has a cultural element to it. I’m not the
kaitiaki for the island, so it’s always difficult to speak for, you know, the tangata whenua when
you’re not the tangata whenua” (Participant I, Environmentalism). Participant I is neutral on
this topic since this participant does not consider themselves kaitiaki or tangata whenua (people
of the land) for Stewart Island – thus, this participant did not think it is their place to make that
claim. However, not all participants felt this way. “I’d use the word guardian in relationship to
the environment because I’m not Māori, but I don’t think you have to be Māori to have that
sense of guardianship” (Participant X, Environmentalism). In this case, Participant X agrees
with the idea that humans are guardians of the environment even though this participant is not
Māori. One does not need to be Māori, this participant argues, in order to feel a sense of
guardianship over the environment. This participant’s sentiment is certainly shared with many
other participants, since there was overall agreement across viewpoints on these Māori ideas.
Thus, having acknowledged in Section 1.4.3 that there are value systems other than Sarkar’s,
such as indigenous value systems, through which this topic could be examined, the wide-spread
acceptance of these distinctly Māori ideas suggests that examining this topic through a Māori
value system may be a fruitful way to understand the viewpoints of all participants, including
those who are non-Māori.
Thus, I have illustrated two important points in this subsection. First, I showed how, for the
Restoration Viewpoint, the duty to eradicate invasive animals is tied to responsibilities as
kaitiaki and to duties arising from the Treaty of Waitangi. Second, I demonstrated the widespread acceptance across nearly all participants of Māori ideas regarding the
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human/environment relationship, suggesting the suitability of using Māori values to understand
participant viewpoints.

4.1.3. Decision-Making Process
The process of how and who should make decisions regarding invasive predator eradication is
a theme that is closely tied to Section 4.1.2 – obligations and responsibilities. While the idea
of a duty to eradicate invasive predators has already been discussed, three additional statements
having to do with the decision-making process, along with Q scores from all four viewpoints,
are presented in Figure 19.
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Figure 19: Decision-making theme statements and Q scores

Interestingly, there is a large amount of disagreement over nearly all of the statements having
to do with the decision-making process. While two of these statements (#7 and #28) have to do
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with who makes the decision, the other two statements (#26 and #30) have to do with how the
decision is made. I will start with a discussion of the latter.
4.1.3.1 How to Decide

The two statements to be discussed here offer insight into the relationship between participant
responses and the ethical theories discussed in Section 1.2. Statement #30 contains the idea that
humans have a duty to eradicate invasive predators, an idea which is reminiscent of Onora
O’Neill’s deontological, or duty-based, ethic. On the other hand, Statement #26 refers to the
idea of a cost-benefit analysis, which is the type of analysis one would conduct under Peter
Singer’s consequentialist ethic. In Section 4.1.2, I demonstrated that the Restoration Viewpoint
agrees much more strongly than any other viewpoint with the duty to eradicate invasive
predators, and I also showed that, for some participants, this duty is grounded in the role of
humans as kaitiaki and in legal obligations arising from the Treaty of Waitangi. On the other
hand, the Environmentalism, Local Community, and Scepticism Viewpoints are all much more
supportive of using a cost-benefit analysis to guide the decision-making process. Though ‘costs
and benefits’ may have been interpreted by some participants in purely economic terms, one
participant pointed out that ‘costs and benefits’ can include more than just economic
considerations.
Benefits could be looked at in terms of financial or intrinsic benefits. I’m
thinking more of the intrinsic benefits here. I would be happy to see the
predators eradicated and there be no financial benefit, but if there’s a huge
financial cost, for me, the intrinsic benefit, the environmental benefits, would
have to be there. But I don’t want to see it costing myself or anyone else here
a huge amount, you know, in terms of our rates or whatever, because it’s just
not sustainable (Participant X, Environmentalism).
Interestingly, in this statement, Participant X seems to mesh two very different philosophical
ideas. First, as has already been stated, the cost-benefit analysis the participant is discussing
here is the type of procedure that the consequentialist would carry out – to decide which action
is the best, one should consider all relevant interests, and choose the action which will produce
the best outcome. However, Participant X seems to be including not just interests in this costbenefit analysis, but also environmental intrinsic value, a type of value for which Aldo Leopold
argues. In this case, the participant is weighing the environmental intrinsic value against
financial costs to ratepayers, and if the costs to ratepayers are too high, the intrinsic value may
not be worth maintaining.

83

4.1.3.2 Who Decides

The other contentious issue regarding the decision-making process is who should make the
decision. While all four viewpoints are neutral about the idea that invasive predator eradication
should proceed even if most people do not want it to, there is wide disagreement over the
influence and knowledge possessed by the local community. While the Local Community
Viewpoint very strongly agrees that the local community knows what is best for the land around
them, the other three viewpoints are much less certain, or slightly disagree with this idea.
Reflecting on the idea that the local community knows best for the land around them, one
participant put it like this, “It’s not always true, but they know a lot more that’s going on than
people who’ve never been here and only read stuff” (Participant T, Local Community and
Scepticism). This participant argues that locals have on-the-ground knowledge that you cannot
obtain from reading about Stewart Island. One participant goes further, saying, “The [locals
are] very involved with the land and attached to it. It’s not just like a backyard where they go
out and they mow their lawn” (Participant B, Local Community). This participant claims that
Stewart Island residents are more attached to the land than the average person – the locals
actually engage with the land in meaningful ways. Thus, Participant B implies that, since
Stewart Island residents are connected with the land in meaningful ways, they have a good idea
of what should be done to maintain the environment.
However, participants associated with the other viewpoints are much more sceptical of this
local knowledge. Many of these participants think that it is not local knowledge that determines
what is best for the land, but expert knowledge. “I’m a believer that if your car is making a
knocking noise, you take it to a mechanic. I don’t need to know how DOC is gonna do it, or
how DOC does this, I rely on the fact that they know what they’re doing” (Participant C,
Environmentalism). This participant uses an analogy to illustrate the idea that just as mechanics
are car experts, DOC employees are environment experts. If there is a problem with your car,
you take it to the mechanic to fix it; if there is a problem with your environment, you have
DOC fix it. In the case of Stewart Island, DOC knows what is best for the land because they
are the experts. Another participant made a similar point when discussing who knows best for
the environment, saying “Only people who are working in the environment and really taking
note of the science that’s out there and have a good understanding of what is actually
happening. It just passes by a lot of people” (Participant G, Restoration). Participant G argues
that it takes careful attention towards the science to understand what is best for the land. So
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Participant C and G both agree that one must be an expert in order to know what is best for the
land – local knowledge does not suffice.
Thus, this subsection has presented two crucial topics regarding the decision-making process
around invasive predator eradication. First, I have discussed how decisions should be made,
and I demonstrated that differences in opinion may actually stem from differences in ethical
theories held by participants (consequentialism vs. deontology). Second, I have discussed who
should be the one making decisions, with two opposing ideas on the matter: one which asserts
that locals have the relevant knowledge because of their intimate relationship with the land,
and the other which asserts that only experts really know what is best for the land because they
possess relevant scientific knowledge.

4.1.4. Status of Specific Animals
The last theme discussed in this section will be the status of specific animals and how those
statuses are determined. Discussion of this theme will further illustrate what it means for an
animal to be invasive (according to participants) and it will also inform the discussion of
Sarkar’s natural values later on in this chapter, with Sarkar’s service value being particularly
relevant here. To aid in the following discussion, Figure 20 has the Q scores from all four
viewpoints on four statements having to do with specific animals.
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Figure 20: Status of specific animal theme statements and Q scores

From Figure 20, it is clear that all of these statements are controversial. To help understand the
differing responses, I will focus on the factors that determine the status of an animal. First, I
will discuss how the effects of an animal determine its status, and second, I will discuss how
value determines its status as well.
4.1.4.1 Animal Effects

The main factor that determines the status of an animal is the damage that an animal does. As
one participant put it, “It’s not that I fundamentally hate possums or rats or anything like that,
they’re just living things doing what they do. But it’s the damage that they do that’s an issue
from my point of view” (Participant I, Environmentalism). Participant I does not think that
there is anything fundamentally wrong with possums and rats, but it is the damage they do that
determines their status as a pest. If possums and rats lived in New Zealand without inflicting
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damage, then it is unlikely that this participant would consider them an issue. To expand on
this point, another participant said, “If I see a possum in Australia, I’d be excited. I just feel
like they do a lot of damage here; they’re an absolute pest… They’re like the bane of our
existence here. We hate them. But it is a funny flip flop where I wouldn’t hate them if I lived
in Australia” (Participant B, Local Community). Participant B illustrates this point further by
saying that possums are only a problem in New Zealand, where they do damage, but not in
Australia, where they fit into ecosystems without damaging them.
This point recalls Section 1.1 of this thesis, where I reviewed the definition of the word
‘invasive,’ which refers to a non-native species that has a large impact on the new environment
– an impact that usually consist of ecological and/or economic consequences that humans think
are negative (Davis & Thompson, 2000, pp. 228–9). As I noted earlier, there is no clear
definition of ‘negative’ consequences, which means that these are often culturally determined.
In the case of possums and rats, there is mostly consensus regarding the negative consequences
that they have, but when it comes to deer, there is much less agreement.
Reflecting on the status of deer, one participant said, “It’s a strange one because… they’re not
like… your stoats and your rats and all the things like that which actually predate on other
animals, but they just go around and they munch in the trees… I don’t think deer have as much
of a detrimental impact as the possums and the rats” (Participant W, Environmentalism). Thus,
Participant W argues that deer are not as much of a problem because they do not do the same
kind of damage as some invasive animals, such as possums and rats. However, not everyone
thinks that deer are harmless. Also reflecting on the status of deer, another participant said, “I
would love to see [deer gone] as the greenie and the gardener in me says, ‘I don’t want them.’
[But] the community person who knows that my friends and neighbours often rely on them as
a food source… that [part of me] isn’t quite so sure about that” (Participant X,
Environmentalism). Interestingly, Participant X acknowledges that deer do damage both to the
environment and to human endeavours (such as gardening). Ultimately, this disagreement over
the damage inflicted by deer illustrates the dependence of what is considered ‘negative’ (as it
is used in the definition of the word invasive) on cultural considerations.
4.1.4.2 Animal Value

The other factor that determines the status of an animal is its cultural and economic value. The
cultural and economic value of the two animals to be discussed here, deer and kiore, was first
presented in Section 1.1.2. To start with, the cultural and economic value of deer was alluded
87

to in the statement from Participant X immediately above. After acknowledging that deer have
negative environmental and economic consequences, Participant X also acknowledges the
value that deer have for humans. While this participant points out their value as a food source,
some participants see deer as having much more value.
I feel like they’re a big part of living here. They’re part of the economy here;
they’re a big draw card for the hunting culture… They’re coming over here
with big hunting parties and they come over here and stay for quite a while
and hunt and come back over the years. So it’s a cultural thing. It’s a
generational thing. Most of the people I know here, they grew up hunting.
We eat venison probably 2-3 times a week. Most people I know, their freezers
are full of venison. It’s like a staple for us… I’d hate to see deer eradicated
from Stewart Island, because they’re an important part of our existence here.
As long as there’s humans here, and we’re trying to have a community that
thrives, it’s good to have the deer here (Participant B, Local Community).
Not only do deer have value as a food source, but they also generate economic value from
hunting parties, and, perhaps most importantly, have significant cultural value, as hunting
traditions are a major part of many residents’ lives on Stewart Island. It is this cultural value
which likely generates the disagreement between the Environmentalism and Restoration
Viewpoints and the Local Community and Scepticism Viewpoints on statements regarding
deer (#17 and #29). While the Environmentalism and Restoration Viewpoints see deer as
somewhat damaging and expendable, the Local Community and Scepticism Viewpoints see
deer as an important part of the way of life on Stewart Island.
The other animal that generates a fair amount of disagreement is the kiore, or pacific rat. While
the Environmentalism and Local Community Viewpoints think kiore should be eradicated, the
Restoration and Scepticism Viewpoints are more sympathetic towards the animals. As one
participant reflected on the cultural value of kiore,
If I saw kiore being harvested and eaten, I’d take that a bit more seriously.
But you can claim all sorts of things about cultural values. They’re still a rat,
and they still arrived with people, and they still do a lot of damage. So I don’t
think they should not be eradicated because of that (Participant X,
Environmentalism).
Participant X argues that, because kiore are not actually being utilized as a resource, it would
be disingenuous to claim that they have cultural value. In addition, this participant adds that
kiore are still a non-native species, and they still do a lot of damage, which makes these animals
subject to eradication. However, other participants are less supportive of kiore eradication.
“There should be a place for them, but it shouldn’t be where there’s other really threatened
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species… there are a couple hundred native species that are pretty well threatened. We’d
probably agree with them to be eradicated, but there’s surely a place for them” (Participant G,
Restoration). In this case, Participant G acknowledges the damage that kiore inflict on native
species, but thinks that we should try to maintain kiore in some place or another. This
participant would likely acknowledge that kiore are a non-native species that cause damage,
but the cultural value of kiore restricts the scope of eradication of this animal.
Thus, there are a number important points from this subsection. First, the two factors that seem
to determine the status of an animal are the damage that the animal does, and the animal’s value
(both cultural and economic) to humans. Second, the damage that an animal does is, to a certain
extent, culturally determined. Both of these points are illustrated particularly well by the
discussion surrounding deer. While some participants think that deer cause a great deal of
damage, others think that they have a relatively small effect in comparison to other animals. In
addition, some see deer as a valuable resource and a crucial part of the Stewart Island lifestyle,
while others see them as an expendable invasive animal.

4.2. Sarkar’s Natural Values
In this section, I will interpret the four viewpoints in light of Sarkar’s five natural values,
discussing the importance that each viewpoint places on each of Sarkar’s values. I will then
use this information to discuss which of the three ethical theories presented in Section 1.2 best
represent the viewpoints found in this study.

4.2.1. Natural Value Rankings
To begin this section, I will present a graph for each viewpoint that shows the Q score values
assigned to statements associated with Sarkar’s natural values. To determine which Q
statements are associated with each of Sarkar’s natural values, I went through the list of thirty
one statements (which can be found in Appendix A) and selected the statements which are
primarily related to only one of Sarkar’s natural values.
For each viewpoint, the natural values are ranked in order of importance to that viewpoint, as
judged by Q score values. Since not all of the Q statements used in this study pertain directly
to Sarkar’s natural values, it was not immediately obvious which values were most important
to each viewpoint. However, grouping the statements as shown below illustrates the relative
importance of Sarkar’s natural values for each viewpoint.
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In the plots below, it is difficult to determine the exact position of some of the natural values
for each viewpoint. For instance, when the Q scores for statements regarding the same natural
value are very different (see ‘Service’ Q statements for all viewpoints) it is difficult to
determine where exactly that value should be placed in the order of importance. In such cases,
placement is also informed by statements from participants that are associated with that
viewpoint.
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Figure 21: Environmentalism Viewpoint ranking of Sarkar’s natural values
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Figure 22: Local Community Viewpoint ranking of Sarkar’s natural values
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Figure 23: Restoration Viewpoint ranking of Sarkar’s natural values
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Figure 24: Scepticism Viewpoint ranking of Sarkar’s natural values

94

Based on the figures above, one can compare and contrast viewpoints according to their
emphasis on particular natural values of Sarkar. While all four viewpoints place a great deal of
emphasis on biodiversity, three of these values – wild nature, fidelity, and welfare – lead to
disagreement. Service, on the other hand, is harder to interpret. In the remainder of this section,
each of these values will be discussed in turn.

4.2.2. Biodiversity
Biodiversity is the only natural value that is important to all four viewpoints. Reflecting on the
importance of biodiversity, one participant said, “Biodiversity drives the planet, right down to
the bugs and everything” (Participant G, Restoration). In addition, a few participants
commented not just on the importance of biodiversity, but they positioned this value above all
other considerations. “I see work done on Rakiura in this context about trying to maintain the
natural and ecological values probably more so from a physical biodiversity perspective… the
cultural/religious aspect of it is probably less significant for me” (Participant I,
Environmentalism). Another participant was even more adamant about the importance of
biodiversity in invasive predator eradication, saying, “[Invasive predator eradication] should
only be ecological. It should have an ecological benefit. If it’s not clear that it’s ecologically
beneficial, then nothing should happen” (Participant P, Scepticism). Thus, across all
viewpoints, biodiversity was a very important value.
The idea of biodiversity, for many participants, is closely tied to the idea of ecosystem health.
On this topic, one participant said, “I find the biodiversity and the ecosystem statements very,
very similar. Because biodiversity and health of ecosystems, to me, are intertwined”
(Participant D, Environmentalism). Another participant explained the connection between
biodiversity and ecosystem health more explicitly, saying, “Overall ecosystem health, that
probably brings in soil, water, all that kind of stuff, whereas biodiversity is just the living
things... So it’s most important to look after all of it” (Participant X, Environmentalism).
Though many participants agree strongly with maintaining ecosystem health, I would argue
that ecosystem health is an even more abstract idea than biodiversity. Whereas biodiversity
was defined in Section 1.4.3 as the number of taxa and ecological communities (Sarkar, 2012,
p. 21), ecosystem health is much more difficult to define. If Participant X’s definition were
used here – and ecosystem health included not just living things, but soil and water – the
question quickly arises: what makes soil and water ‘healthy’? As I have already demonstrated
earlier in this chapter that the term ‘damage’ in the definition of ‘invasive’ is culturally
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determined, it is very likely that what counts as a ‘healthy’ ecosystem is also culturally
determined.
To summarize, biodiversity is an extremely important natural value to all four viewpoints, and
for many participants, the notion of ecosystem health is closely tied to the concept of
biodiversity.

4.2.3. Wild Nature
There is substantial disagreement amongst the four viewpoints over the importance of wild
nature. While the Environmentalism, Local Community, and Scepticism Viewpoints all place
emphasis on this value, the Restoration Viewpoint does not. Recalling the definition presented
in Section 1.4.3, wild nature is nature that is relatively unaffected by humans, a concept which
is often referred to as wilderness (Sarkar, 2012, pp. 29–30). Given this definition, the earlier
discussion in Section 4.1.1 regarding the relationship between humans the environment
immediately becomes relevant. As the reader may recall, there was a great deal of disagreement
over one idea in particular – that nature is best left alone. This idea gets to the essence of the
wild nature value. If wild nature refers to areas without human influence, then the idea that
nature should be left alone is an important indicator for the importance of this natural value.
4.2.3.1 Leaving Nature Alone (Revisited)

The idea that nature is best left alone is one of the most controversial in this study. Reflecting
on this idea, one participant said, “[It] probably would have been [better to leave nature alone]
but it hasn’t been” (Participant T, Local Community and Scepticism Viewpoints). Another
participant put it as follows, “We haven’t left it alone – we’ve already fiddled with everything
and influenced it and modified it… If we discover nature on another planet, maybe we should
leave that alone, but it’s too late to leave it alone here” (Participant X, Environmentalism).
Both participants express the idea that it is probably best to leave nature alone, but in practice,
that is not what humans have done. However, as was noted in Section 4.1.1, there is an
inconsistency in the viewpoint that it may have been best to leave nature alone, but that humans
are part of nature and that we should care for the environment. Based on these participants’
comments, it is possible that this discrepancy arises from reflection upon our history with the
environment – while humans are part of nature and should act as caretakers, these participants
may simply be arguing that, in our history, we have not been good caretakers of the
environment, so in retrospect, it may have been best to leave nature alone rather than inflict the
damage that has been done. If this is the case, then these two ideas may actually be compatible.
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The Restoration Viewpoint has a very different (and more consistent) stance on this topic. As
one participant argued, “We can’t entirely leave nature alone to exist. You can’t actually do
anything without having some effect... But we should try and minimize effects” (Participant G,
Restoration). Unlike Participants T and X, Participant G thinks that nature cannot be left alone,
so it is not reasonable to agree with the idea that nature should be left alone. Everything that
humans do, Participant G argues, have an impact on the environment, so it is actually
impossible to leave nature alone entirely – however, we should try to minimize our impacts.
One participant goes even further, rejecting the idea of leaving nature alone by arguing that
humans should act as managers of nature. To illustrate this point, this participant commented
that seals are the possums of the sea, so seals need to be managed as well (Participant Q,
Restoration). This comment is particularly interesting, because this participant is essentially
arguing that, not only do invasive species (such as possums) need to be managed, but native
ones should be managed as well (such as seals). This conception of humans as managers of
nature runs opposite to the notion that nature is best left alone.
The idea that nature is not best left alone, but that humans should act as managers of nature, is
likely related to the importance that the Restoration Viewpoint places on the role of humans as
kaitiaki, or guardians, of the environment. As I noted in Section 4.1.2, the duty to manage
invasive predators through eradication is tied very closely to human obligations as kaitiaki of
the environment. Therefore, it seems likely that the idea of managing native species is tied to
human duties as kaitiaki as well. In both cases, the role of humans as kaitiaki seemingly obliges
humans to prevent what is perceived as ‘damage’ to the environment; since both invasive
animals (e.g. possums and rats) and native animals (e.g. seals) can inflict ‘damage’ on the
environment, managing all of these species becomes an important role of kaitiaki. Thus, the
Restoration Viewpoint differs substantially from all the other viewpoints on this topic. The role
of humans as kaitiaki obliges humans to manage nature, not to leave it alone. On the contrary,
the other three viewpoints are much less certain whether nature should be left alone.
4.2.3.2 Human/Nature Dichotomy

This disagreement between the Restoration Viewpoint and the other three viewpoints recalls
the discussion in Section 1.4.1 regarding the ethics of ecological restoration. Katz argues that
ecological restoration is always unethical since humans and nature are separate, thus human
intervention can only damage nature (Katz, 2003, p. 392). However, Higgs rejects Katz’s
premise that humans and nature are distinct entities; Higgs argues that humans can interact
with nature in ways that are positive for both (Higgs, 2003, p. 219).
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In this case study, the Environmentalism, Local Community, and Scepticism Viewpoints seem
to be sympathetic to Katz’s argument, since humans have not done a particularly good job of
caring for the environment. However, at the same time these three viewpoints also seem to
agree with Higgs’ argument because they acknowledge that humans are part of nature and
should care for the environment. On the other hand, the Restoration Viewpoint whole-heartedly
agrees with Higgs’ idea that humans and nature are intertwined and can flourish together –
under this viewpoint, nature is not best left alone, nature is best managed by humans.
Ultimately, as I argued in Section 1.4.1, thinking in terms of Katz’s human/nature dichotomy
is unjustified, as it is arbitrary to consider all human effects ‘damaging’ while other species
make drastic changes to ecosystems that are considered ‘natural.’ All of the viewpoints reject
part of Katz’s argument: that humans and nature are separate entities. Though the
Environmentalism, Local Community, and Scepticism Viewpoints sympathize more with the
idea that human actions damage the environment.
Even if one accepts the human/nature dichotomy, some participants in this study recognized
the contradictions involved in invasive predator eradication. While many participants were
supportive of the idea of preserving wilderness through invasive predator eradication, one
participant commented that putting up a predator-proof fence on Stewart Island would actually
change a wilderness area into a farm (Participant R, Local Community). While this is a
somewhat dramatic way to put it, this is a compelling point. As ‘wilderness’ refers to areas
without human influence, eradicating invasive predators would actually make a place less of a
wilderness area, because eradication requires human intervention.
Finally, the most important point from this subsection is that the importance of wild nature is
a disputed topic that ultimately rests on the relationship between humans and the environment.
The Environmentalism, Local Community, and Scepticism Viewpoints are sympathetic to the
idea that nature is best left alone, but since these viewpoints agree that humans are part of
nature and that we should care for the environment, this sympathy may arise from reflection
upon past damage to ecosystems. On the other hand, the Restoration Viewpoint acknowledges
the impossibility of leaving nature alone (and of the human/nature dichotomy). Some
participants that identify with the Restoration Viewpoint go further, embracing the idea that
humans should act as managers of nature, including the management of both invasive and
native animals.
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4.2.4. Fidelity
Just as the Restoration Viewpoint distinguishes itself from all the other viewpoints through its
opposition to the idea of wild nature, this viewpoint also distinguishes itself from the other
viewpoints through its support for fidelity. As discussed in Section 1.4.3, fidelity refers to the
similarity to some reference habitat (Sarkar, 2012, p. 25). Usually, fidelity refers to the
similarity to a historical state of the ecosystem in question, which is the idea participants
reflected on in this study, though fidelity need not be historically oriented.
4.2.4.1 Achieving Historical Fidelity

While the Environmentalism, Local Community, and Scepticism Viewpoints disagreed with
the idea of pursuing historical fidelity, the Restoration Viewpoint placed value on this concept.
As one participant reflected on pre-human ecosystems in New Zealand, “It’s good for the soul
to go and be able to see all the birds, and to see them as they were, which some of us have
seen… most New Zealanders haven’t seen New Zealand as it was, but we have. We know how
great that is” (Participant G, Restoration). When discussing invasive predator eradication,
another participant commented, “I think it’s a long shot, but it might bring back a bit more of
the Māoridom, maybe if we got enough wood pigeons, for instance… there might be enough
for us to be able to kill them and eat them… I think there is a window there for some opportunity
for… going back in history a bit” (Participant Y, Environmentalism). Interestingly, both of
these participants seem to place value on achieving an historical state of Stewart Island
ecosystems; however, both of these participants ultimately seem to think this goal is important
because it would be good for human beings. While Participant G thinks that it is “good for the
soul” to see ecosystems as they were before humans, Participant Y thinks that restoring
ecosystems to their pre-human state would allow certain cultural practices to be restored. This
raises the question whether historical fidelity is valuable in and of itself, or whether these
participants think historical fidelity is a means to achieve other goals. From the comments
above, the latter explanation seems to be the case. This reasoning aligns with an
anthropocentric version of consequentialism, where an action is right if its consequences
ultimately promote human interests. In this case, it seems that Participants G and Y both think
that historical fidelity should be pursued for anthropocentric reasons.
Regardless of the Restoration Viewpoint’s fundamental reason behind promoting historical
fidelity, the Environmentalism, Local Community, and Scepticism Viewpoints place very little
value on the concept. The most common reason for opposing the pursuit of historical fidelity
is the impossibility of achieving such a goal. As one participant put it,
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On one level, I think, again, that’s a really valuable thing to aim for. But I
think it’s highly unlikely to be able to do that for all of New Zealand… In
some ways, I sure would like Stewart Island to be restored to the way it was
before humans arrived, but there are elements of that that aren’t possible
anyway… There’s a whole lot of species that have gone, and so it’s not going
to be exactly the same, but it’s kind of an ideal that… I’d like for as much of
the country as possible. But I just don’t think it’s likely to happen for most
of New Zealand (Participant Z, Environmentalism).
While Participant Z sees historical fidelity as a valuable goal, this participant also
acknowledges that it is an impossible goal – there are parts of Stewart Island’s ecosystem that
cannot be restored, such as the species that have gone extinct. Thus, this participant thinks that
promoting historical fidelity is a nice ideal, but it could never be fully achieved.
4.2.4.2 Problems with Historical Fidelity

In addition to the impossibility of restoring ecosystems to their pre-human state and achieving
historical fidelity, there are three other issues that participants raised regarding the concept of
historical fidelity. First, there is the ‘baseline’ problem, or the issue of choosing which point in
time the ecosystem should emulate. One participant said, “Independent of humans, ecosystems
are never static… So at what point in time before humans arrived [do you choose]?”
(Participant D, Environmentalism). Since ecosystems are constantly changing, Participant D
points out that choosing which pre-human ecosystem to emulate is not a straightforward matter.
The second issue with historical fidelity has to do with how to choose aspects of the pre-human
ecosystem to emulate. One participant reflects on this problem, saying, “We should bear in
mind that nature is constantly evolving, and we should work with it, not try to cut bits out and
put bits in, because we don’t actually understand how it works well enough” (Participant P,
Scepticism). Here, Participant P argues that restoration on Stewart Island would involve cutting
out certain parts and pasting in others, and it is not clear how to choose which bits to cut and
paste.
Thus, these two participants have brought up the two problems with historical fidelity identified
by Sarkar in Section 1.4.2 of this thesis. Sarkar argues that there is no objective way to choose
which historical ecosystem to emulate and which aspects of that ecosystem to emulate, so these
choices are ultimately cultural (Sarkar, 2012, p. 141). Participants D and P raise the exact same
issues with historical fidelity, arguing that this concept does not actually provide very much
guidance in how to restore ecosystems.
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The third issue with historical fidelity raised by participants in this study was the
incompatibility of such a goal with human existence. “We’ve come a long way,” one
participant said, “and humans are here and we’re part of the ecosystem. If we changed it back
to when we weren’t here, then that’s not a good thing for us. You know, we’ve still got to live
off the land somehow” (Participant W, Environmentalism). As Participant W points out, if one
takes the idea of restoring ecosystems to a pre-human state literally, then there is no room for
humans in such ecosystems. Participant W acknowledges that humans cannot exist without
relying on the land and impacting it in some way, so it would be impossible to maintain a prehuman ecosystem with humans present.
4.2.4.3 Alternatives to Historical Fidelity

With all of these problems with the concept of historical fidelity, one participant offered an
alternative concept that could be used to guide restoration efforts. This participant said, “…If
it’s a healthy, functioning ecosystem and things can live in it in a self-sustaining way, like for
the species, particularly the bird species. I don’t want to see a situation where they have to be
intensively managed all the time” (Participant X, Environmentalism). This participant argues
that we should strive to restore ecosystems so that they are healthy and functional, and so that
species can live in these ecosystems in a self-sustaining way. Interestingly, the idea of selfsustainability is an idea that was raised in Section 1.4.2 of this thesis. While Sarkar examines
Higgs’ tenants of ecological restoration, one of them being ecological integrity, Sarkar suggests
that what this tenant may really be referring to is the idea of self-sustainability, or the ability
of an ecosystem to continue to thrive as it is without human intervention (Sarkar, 2012, p. 152).
While Participant X places significance on the idea of self-sustainability, I argued in Section
1.4.2 that this concept, along with historical fidelity, also relies very heavily on cultural choices.
For instance, in the case of Stewart Island, the range of acceptable human intervention in
managing invasive predators could vary widely. Some may think we should strive for a
situation where no human intervention is necessary whatsoever; others may find a situation
with frequent monitoring of a predator-proof fence and traps enclosed in a predator-free zone
an acceptable alternative; still others may prefer ongoing intervention in a zone that is not
entirely predator free, with frequent trapping being the main means of invasive predator
management. In any case, determining the degree to which ecosystems should be selfsustaining is a cultural choice, and this concept does not provide much more guidance than the
concept of historical fidelity.
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In this subsection, first, I demonstrated that, while the Environmentalism, Local Community,
and Scepticism Viewpoints do not agree with promoting the idea of historical fidelity, the
Restoration Viewpoint is much more supportive. However, the Restoration Viewpoint’s
support of this concept may actually stem from an interest in the benefits humans would reap
from recreating historical ecosystems. Second, I discussed the problems with historical fidelity
(and with one alternative concept), but these concepts ultimately rely on cultural choices (e.g.
what point in time to restore an ecosystem to), which makes them less compelling reasons to
eradicate invasive predators.

4.2.5. Welfare
Welfare is the third of Sarkar’s five natural values over which there is disagreement. While the
Environmentalism, Local Community, and Restoration Viewpoints all place very little
importance on this value, the Scepticism Viewpoint takes it very seriously. The two statements
related to welfare had to do with 1) the rights of invasive predators to exist and 2) avoiding the
infliction of pain and suffering upon invasive predators. For the three viewpoints that placed
little emphasis on welfare, both of these considerations are overridden by more important
values. One participant stated, “In the real world we’re looking at the right of one of 60 million
possums versus the right of one kakapo. In terms of biodiversity… that statement’s not
sustainable” (Participant D, Environmentalism). In this case, Participant D thinks that
promoting biodiversity overrides any concern with the rights of invasive predators. This
participant went further, saying, “I don’t think it’s possible to eradicate invasive predators
without inflicting pain or suffering on some animals along the way… no matter what technique
you use” (Participant D, Environmentalism). Thus, for Participant D, preserving the rights of
invasive animals and preventing their pain and suffering are not compatible with promoting
biodiversity goals, and biodiversity overrides these concerns.

4.2.6. Service
The fifth and final natural value to be discussed in this chapter is service. Because this natural
value covers such a wide range of issues, it is difficult to determine how much importance each
viewpoint places on this value. To illustrate this point, one can see from the four natural value
rankings above that each viewpoint agrees with some statements related to service, but
disagrees with others. While service refers to the production of goods and services which help
secure the well-being of humans (Sarkar, 2012, p. 27), in practice, this can range from
providing economic resources to sustaining cultural practices. As long as an ecosystem is
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helping to secure the well-being of humans, a service is being provided. Thus, given the wide
variety of ways in which humans interact with ecosystems and benefit from these interactions,
it is difficult to gain an understanding of the importance of all of these interactions. In this
subsection, I will divide service into two categories: economic services and cultural services,
and I will discuss these subcategories in turn.
4.2.6.1 Economic Services

There is a sense amongst some participants that invasive predator eradication should be carried
out because of the economic benefits it will bring to Stewart Island. “The island needs, not one
thing, but a lot of things to make it grow, and it needs to grow... [Invasive predator eradication],
I think, will bring jobs” (Participant C, Environmentalism). This participant argues that because
the Stewart Island economy needs to grow, and invasive predator eradication will bring muchneeded jobs to the island, invasive predator eradication should be carried out. Another
participant focuses on economic resources, namely deer, which could be threatened by invasive
predator eradication.
I feel like they’re a big part of living here. They’re part of the economy
here… the hunting culture here is huge… But they’re a huge part of the
economy here. Because they’re coming over here with big hunting parties
and they come over here and stay for quite a while and hunt and come back
over the years. So it’s a cultural thing, it’s a generational thing. Most of the
people I know here, they grew up hunting (Participant B, Local Community).
While this quotation was discussed earlier in this chapter, it is worth revisiting to examine it in
a different context. As was noted earlier, this participant places significant economic and
cultural value on deer. Not only are they an important food source for Stewart Islanders, but
they also shape the way of life for many Stewart Island residents, with hunting being a huge
part of cultural identity. Thus, with the boundaries blurred between economic and cultural
services, this may not be a useful way to understand Sarkar’s service natural value. This issue
of boundaries will be explored further in the discussion of cultural services.
4.2.6.2 Cultural Services

Just as some participants placed an emphasis on the general economic benefits of invasive
predator eradication, other participants placed an emphasis on the cultural benefits of
eradication. One participant said, “If we’ve still got our unique species, our endemic species,
then that would help as part of our cultural identity as kiwis. Imagine if we lost our national
bird. We would be kiwi-less” (Participant X, Environmentalism). Here, Participant X
emphasizes the importance of New Zealand’s endemic species to New Zealand cultural identity
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– allowing the kiwi bird to go extinct would deal a major blow to this cultural identity. Another
participant focused on more specific cultural benefits of eradication, saying, “I think it’s a long
shot, but it might bring back a bit more of the Māoridom, maybe if we got enough wood
pigeons, for instance… there might be enough for us to be able to kill them and eat them…”
(Participant Y, Environmentalism). While this quotation was also discussed earlier, reexamination here shows that this participant is primarily concerned with revitalizing Māori
culture. However, the example that Participant Y gives of revitalizing Māori culture entails reestablishing an economic resource – the wood pigeon. This example is reminiscent of the
comments that Participant B made regarding deer: deer are both an economic resource and a
cultural resource. In this instance, revitalizing Māori culture would consist, in part, of reestablishing traditional food sources, or economic resources.
Having discussed both cultural and economic services, it becomes clear that these two types of
service are not so easily separated. There are many economic services which also have cultural
importance, and there are many cultural services which also have economic importance.
Ultimately, trying to separate these two concepts does not work, as they are closely intertwined.
Thus, without being able to separate certain portions of service to evaluate their individual
importance, determining the overall importance of service remains a very difficult task.

4.3. Tying Empirical to Theory
4.3.1. Natural Values, Ethical Theories, and Participant Viewpoints
At last, comparisons between viewpoints and philosophical theories can finally be ascertained
by utilizing both the discussion of themes associated with invasive predator eradiation and the
rankings of Sarkar’s natural values in the context of invasive predator eradication.
In Section 1.4.3, I presented a table which illustrated the importance that the three philosophical
theories discussed in Section 1.2 would place on each of Sarkar’s five natural values. This table
is shown again below:
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Animal Liberation
More Important
Values

Welfare
Service

Less Important
Values

Fidelity
Biodiversity
Wild Nature

Land Ethic
Fidelity
Biodiversity
Wild Nature

Deontological Ethic
Service
Welfare
Fidelity
Biodiversity
Wild Nature

Service
Welfare

Table 5: Ethical theories and natural values

Using the empirical data collected in this study, a similar table can be created for the four
viewpoints found in this study. Informed by the natural value rankings displayed in Section
4.2.1, this table appears as follows:
Environmentalism
Viewpoint

Local
Community
Viewpoint

Restoration
Viewpoint

Scepticism
Viewpoint

More Important
Values

Biodiversity
Wild Nature
Service

Wild Nature
Biodiversity
Service

Biodiversity
Fidelity
Service

Welfare
Wild Nature
Biodiversity
Service

Less Important
Values

Service
Fidelity
Welfare

Service
Welfare
Fidelity

Service
Wild Nature
Welfare

Service
Fidelity

Table 6: Four viewpoints and natural values

With these two tables placed side-by-side, important conclusions can be drawn through
comparison.
Since all four viewpoints place the most importance on biodiversity and wild nature or fidelity,
all four viewpoints appear to be most similar to Leopold’s land ethic in their ranking of natural
values. With the land ethic placing the most importance on fidelity, biodiversity, and wild
nature, it is clear that there is substantial overlap between the land ethic and all four viewpoints.
However, contrary to Leopold’s ethical theory, all four viewpoints also place a great deal of
emphasis on certain aspects of service. Though different viewpoints emphasize different types
of service, all four viewpoints agree that certain services are important. Thus, all of the
viewpoints also incorporate portions of Singer’s or O’Neill’s ethical theories as evidenced by
the fact that some services are valued so highly. In addition, the Scepticism Viewpoint places
much more value on welfare than any other viewpoint, indicating more agreement with
Singer’s animal liberation ethic than any other viewpoint shows. Through this analysis of the
importance placed on each of Sarkar’s natural values, it becomes clear that the viewpoints
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found in this study do not neatly align with the three philosophical theories presented in Section
1.2. Instead, all four viewpoints seem to borrow components from multiple ethical theories.
The multi-theory nature of each viewpoint is made even clearer by recalling the discussion of
the decision-making process earlier in this chapter. In Section 4.1.3, I showed that the
Environmentalism, Local Community, and Scepticism Viewpoints all supported the notion of
eradicating invasive predators only if the benefits outweigh the costs, whereas the Restoration
Viewpoint supported the idea that we have a duty to eradicate invasive predators no matter
what the cost. This difference may be related to the ethical theories discussed in Section 1.2.
While Singer’s consequentialist ethic requires a cost-benefit analysis, taking all relevant
interests into consideration, O’Neill’s deontological ethic focuses on duties to act in certain
ways. This indicates that the Environmentalism, Local Community, and Scepticism
Viewpoints agree more with the consequentialist decision-making process, while the
Restoration Viewpoint agrees more with the deontological decision-making process.
These findings are summarized in the table below, which illustrates the ethical theories that
contribute to each viewpoint.

Contributing
Ethical Theories

Environmentalism
Viewpoint

Local
Community
Viewpoint

Restoration
Viewpoint

Leopold’s Land
Ethic

Leopold’s Land
Ethic

Leopold’s
Land Ethic

Singer’s
Consequentialism

Singer’s
Consequentialism

O’Neill’s
Deontology

Scepticism
Viewpoint
Leopold’s
Land Ethic
Singer’s
Animal
Liberation

Table 7: Four viewpoints and ethical theories

4.3.2. Implications for Sarkar’s Natural Values
Examining these four viewpoints in the context of Sarkar’s natural values has allowed for a
better understanding of the viewpoints. But examining Sarkar’s natural values in light of the
four viewpoints found in this study also leads to a better understanding of Sarkar’s
philosophical ideas.
While Sarkar enumerates five natural values, some of these values seem more fundamental
than others. All four of the viewpoints found in this study place importance on biodiversity.
However, certain values, such as fidelity, wild nature, and service, are problematic. The
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Restoration Viewpoint places some value on fidelity, but judging by participant comments on
the topic, this value ultimately seems to be derived from service – that is, these participants
only value fidelity for the services it provides. With this in mind, this study casts doubt on
whether fidelity is something that has value in itself, or whether this natural value is ultimately
reducible to other natural values, such as service and biodiversity. Wild nature is another
problematic natural value. Though three of the viewpoints value this concept, this value rests
upon a distinction between humans and nature – a distinction that generates internal
inconsistencies within viewpoints in this study. The only viewpoint that avoids these
inconsistencies entirely is the Restoration Viewpoint, which places very little value on wild
nature. Thus, since valuing wild nature leads to inconsistent viewpoints, this raises doubts as
to the appropriateness of wild nature as a natural value. Next, though all four viewpoints placed
value on certain services, the category is excessively broad. While I attempted to break service
down into smaller, more interpretable categories, this economic/cultural division was not easy
to make. Though service is certainly an important natural value, it is excessively broad, and
would be more easily understandable if it could be broken down in some way. Lastly, though
welfare was only valued by the Scepticism Viewpoint, this natural value does not seem to be
problematic, it is simply over-shadowed by other natural values in this study.
Thus, this study has demonstrated that, of Sarkar’s five natural values, three of them are
problematic or in need of improvement. Fidelity seems to be reducible to service and
biodiversity; valuing wild nature leads to internal inconsistencies in viewpoints; and service is
an excessively large category.

4.3.3. What is invasive predator eradication on Stewart Island for?
I will now return to the question that this case study ultimately aims to answer: what is invasive
predator eradication on Stewart Island for?
As has been shown, this is not a question that is answered by participants through the
application of a single ethical theory. All of the viewpoints found in this study borrow
components from at least two of the ethical theories discussed in Section 1.2. Answering this
question in terms of Sarkar’s natural values, every viewpoint places importance on both
biodiversity and service, with the other natural values being more controversial. Thus, the
results of this study indicate that invasive predator eradication is mainly for biodiversity and
service.
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4.4. Suggestions for Future Study
In the final section of this chapter, I will make suggestions for future study of this topic. I will
begin this section by discussing the aspects of this particular research project that could have
been done better and/or differently. Then, I will suggest topics in need of further research.

4.4.1. Improving This Study
There are two main ways in which this study could have been improved. First, I will discuss
ways in which the Q statements used in this study could have been improved. Second, I will
reflect on the ways in which the analysis of the data could have been altered and/or improved.
4.4.1.1 Q Statement Improvements

While a considerable amount of time and effort was spent in the development of the Q
statements, the statements used in this study could have been improved even further in light of
the results. First, there were some statements which said too much in that there were multiple
aspects of the statement with which a participant may have disagreed, making interpretation of
such statements more difficult. For instance, statement #14 was “Genealogical relationships to
the environment, or whakapapa, oblige us to take care of the environment.” If participants
disagreed with this statement, they could have been disagreeing for a number of reasons –
perhaps, they thought that humans do not have any genealogical relationship to the
environment or that genealogical relationships do not actually oblige us to care for the
environment. Thus, statements of this type said too much for them to be easily interpreted.
In addition to some statements being too complex and containing multiple ideas, there were
some statements which were poorly worded and/or did not address the most relevant point of
interest. For instance, statement #15 said, “Invasive predator eradication should proceed only
if we can do so without inflicting any pain or suffering on any animals.” While this statement
was meant to gather an understanding of how highly participants valued animal welfare, the
absolute terms used in the statement (any pain or suffering on any animals) did not get to the
heart of the issue of interest. This is one possible explanation for why welfare is not valued
very highly across the viewpoints – perhaps the statements were too extreme and did not do
the concept justice.
Finally, there was an overall lack of focus on the research question I was attempting to answer
– “What is invasive predator eradication on Stewart Island for?” In retrospect, it would have
been ideal to design a study in which every single Q statement is an answer to that question.
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Such a study would have had more clearly understandable results. Because all of my statements
were not focused on this question and this question alone, additional analysis (separating out
statements that provide a direct answer to the research question) was necessary to understand
the viewpoints found in this study.
Overall, there were three ways in which the Q statements could have been improved in light of
the results. First, Q statements could have been restricted to say only one thing; second, Q
statements that were poorly worded and/or did not do justice to the idea expressed therein could
have been avoided; and third, Q statements could have all been focused solely on my research
question.
4.4.1.2 Analysis Improvements

There are two main ways in which the analysis of my data could have been improved and/or
altered. First, the number of factors extracted is a critical decision which affects the results of
the study. While there is no right or wrong number of factors to extract, I chose to extract four
in order to capture some less common ideas and to keep the interpretation of those factors
manageable. However, I could have extracted a fifth factor, or viewpoint, which would have
complicated the interpretation, but would have provided additional insight into the viewpoints
surrounding this topic. Upon cursory inspection, this potential fifth viewpoint would have
placed a much higher emphasis on the economic justifications for eradicating invasive
predators. While this would have been interesting to examine in the context of the philosophical
theories presented in Chapter 1, interpreting and analysing five viewpoints would have been a
much more difficult task.
Second, in the analysis above, I demonstrated that the Restoration Viewpoint is the most
different from all the other viewpoints when it comes to prioritizing Sarkar’s five natural
values. While I have attempted to explain these differences in terms of Sarkar’s natural values
and three Western ethical theories, this may not be the best approach to understanding the ideas
encompassed within this viewpoint. As I acknowledged in Section 1.4.3, there are other ways
to categorize and understand natural values in addition to Sarkar’s method. Utilizing, for
instance, a set of indigenous values instead of Sarkar’s western values may have accounted for
the Restoration Viewpoint’s differences much more thoroughly than the western ideas utilized
in this thesis. Since the vast majority of participants associated with the Restoration Viewpoint
identified as Māori, it is likely that examining responses in the context of Māori values would
better explain this viewpoint’s differences.
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Thus, there are two main ways in which the analysis in this study could have been altered
and/or improved. First, an additional factor could have been extracted, providing additional
insight into the viewpoints surrounding this issue, but at the expense of the interpretability of
the data. Second, the Restoration Viewpoint’s responses could have been analysed in the
context of Māori values instead of Western philosophy, which may have provided a more
thorough understanding of the differences at play.

4.4.2. Topics for Future Research
I see two main areas for future study on this topic. First, building on the previous subsection,
further research into Māori values and their implications for invasive predator eradication
would help to explain the viewpoints that were found in this research. Second, while the
purpose of this study was exploratory – to discover what viewpoints exist regarding invasive
predator eradication and what ideas those viewpoints consist of – further research would be
necessary to determine how widespread each viewpoint is in the general population. Since one
cannot draw generalizable results from Q methodology, it would be interesting to determine
what portion of the population is associated with each of the four viewpoints found in this
study.
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Conclusion
Given the prominent role that people’s values play in the practice of ecological restoration, this
thesis has examined the values of stakeholders in a case-study, which focused on invasive
predator eradication on Stewart Island. Q methodology was utilized to analyse participants’
viewpoints, and the results were examined in the context of three ethical theories and Sarkar’s
natural values. From this analysis, I have drawn three major conclusions:
1. Three of the four viewpoints found in this study have internally inconsistent ideas about
the relationship between humans and the environment. For these viewpoints, there is a
conflict over whether humans are part of and are caretakers of nature, or whether nature
is best left alone. Sarkar’s wild nature value rests upon the human/nature dichotomy,
casting doubt on the appropriateness of this value, since it is incompatible with the
widely-accepted idea that humans are part of and are caretakers of nature.
2. Biodiversity and service are the only two of Sarkar’s natural values which are
universally thought to be important. These two values provide a clear answer to the
research question in this case-study: “What is invasive predator eradication on Stewart
Island for?” However Sarkar’s service value is excessively broad, and it is difficult to
interpret this value since the four viewpoints all placed emphasis on different services.
3. The four viewpoints found in this study do not align neatly with the three ethical
theories presented at the outset of this thesis. Instead, when answering the research
question in this study – “What is invasive predator eradication on Stewart Island for?”
– the four viewpoints combine distinct ideas from multiple theories to form an answer
to that question.
Thus, this study has examined cultural input from one proposed instance of ecological
restoration, and it has demonstrated how that input answers the question, “What is invasive
predator eradication on Stewart Island for?” by combining ideas from multiple ethical theories
and placing the most importance on biodiversity and service.
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Glossary
Biodiversity: number of taxa and ecological communities
Concourse: set of all possible statements that one could make about a subject
Consequentialism: ethical idea that the morality of an action is determined by its consequences
Deontology: ethical idea that the morality of an action is determined by its adherence to moral
rules
Factor: viewpoint that is a portion of common or shared meaning
Fidelity: similarity to some other reference habitat
Intrinsic: value that something possesses in its own right, or without reference to anything else
Invasive: non-native species that has a large impact on the new environment
Native: species within its natural range of distribution
Natural: a lack of human intervention
Natural value: that which promotes the persistence and increase of non-human biota or
enhances non-anthropogenic aspects of the physical environment
Q methodology: tests for correlation between participants to find key viewpoints
R methodology: tests for correlation between variables to find relationships
Service: production of goods and services which help secure the well-being of humans
Welfare: persistence and reproduction of non-human individual living things
Wild nature: that which is relatively unaffected by humans
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Appendices
Appendix A: The Q Statements
1. Nature is best left alone.
2. Invasive predators should be eradicated to
increase economic opportunities.
3. Possums should not be eradicated if doing
so would put fur trappers out of work.
4. Invasive predator eradication would bring
back long lost beauty in nature.
5. The main reason to eradicate invasive
predators is so that people can go out in
the bush to see and hear the birds.
6. Kiore, or the pacific rat, should not be
eradicated because of its cultural value.
7. The local community knows what is best
for the land around them.
8. Humans have the right to modify the
environment to satisfy their desires.
9. Humans are part of nature, not separate
from it.
10. Invasive predator eradication is for the
sake of the birds, not humans.
11. Invasive predator eradication would help
to revitalize part of New Zealand’s cultural
identity.
12. Eradicating invasive predators is important
for maintaining the overall health of
ecosystems.
13. We have a responsibility to future
generations to eradicate invasive predators.
14. Genealogical relationships to the
environment, or whakapapa, oblige us to
take care of the environment.
15. Invasive predator eradication should
proceed only if we can do so without
inflicting any pain or suffering on any
animals.

16. Humans are no more important than other
plants and animals.
17. Deer should be eradicated along with the
invasive predators.
18. Invasive predator eradication should be
carried out to preserve wilderness areas.
19. Invasive predator eradication should be
carried out because it will enhance
traditional food-gathering activities.
20. Ecosystems should be restored to the way
they were before humans arrived.
21. Humans are an invasive species in New
Zealand.
22. Invasive predators have as much right as
humans to exist.
23. As guardians, or kaitiaki, of the
environment, we have a responsibility to
eradicate invasive predators.
24. Humans are meant to rule over nature.
25. Invasive predator eradication should be
carried out to help maintain biodiversity.
26. We should eradicate invasive predators
only if the benefits outweigh the costs.
27. Humans have a religious duty to care for
the environment.
28. Invasive predators should be eradicated
even if most people do not think they
should be.
29. Deer are a valuable resource.
30. Humans have a duty to eradicate all
invasive predators that we introduce no
matter what the cost.
31. The balance of nature will cope with the
impacts of humans and invasive species.
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Appendix B: Participant Survey
About You
Are you:
Male
Female

Are you a Stewart Island: (check all that apply)
Full-time resident
Part-time resident
Visitor
Recreational hunter
Recreational fisherman
Tramper

Are you:
Pākehā
Māori (please specify iwi)
________________________________
Other (please specify)
___________________________________
Which age group are you in:
18-29
30-44
45-59
60-74
75 and over

Are you: (check all that apply)
Involved in muttonbirding
A member of a conservation group (SIRCET,
Yellow-Eyed Penguin Trust, etc.)
Involved with the Rakiura Māori land trust
A potential predator-free Rakiura funder

Occupation:

About Invasive Predator Eradication on Stewart Island
Do you support the idea of an invasive
predator free Stewart Island?

Do you support manual poisoning of invasive
predators?

Yes
No
Don’t know/Not Sure

Yes
No
Don’t know/Not Sure

Do you support the erection of an invasive
predator fence?

Do you support aerial poisoning of invasive
predators?

Yes
No
Don’t know/Not Sure

Yes
No
Don’t know/Not Sure

Do you support manual trapping of invasive
predators?
Yes
No
Don’t know/Not Sure
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Appendix C: Selected PQ Method Output

A
B
C
D
E
F

Unrotated Factor Matrix
Factor Loadings
1
2
3
0.5147
0.4313
0.2828
0.6755
-0.3561
0.3311
0.7551
0.2605
-0.1332
0.7248
0.0647
-0.2465
0.808
0.1328
-0.1719
0.7908
-0.2346
0.0322

4
0.5508
0.0347
0.0292
0.0328
-0.1176
0.2641

G
I

0.4832
0.8733

0.4399
0.126

0.1541
-0.1898

0.1549
0.0101

J
L
M
O
P
Q
R
S
T
U
W
X

0.739
0.8613
0.8396
0.6218
0.1277
0.6633
0.5106
0.5464
0.5884
0.7913
0.6933
0.8324

0.2756
-0.122
0.057
0.2983
-0.6233
0.1761
-0.5284
-0.4044
-0.7088
0.1038
0.1408
-0.0467

-0.2074
0.0262
-0.0546
0.2377
-0.2261
0.491
0.0077
0.1799
-0.0779
0.1166
-0.2362
-0.2519

0.3143
-0.1228
-0.1261
-0.2013
0.4394
0.018
-0.1556
-0.2972
0.1036
0.0456
-0.1088
-0.0362

Y
Z

0.6367
0.7756

0.248
0.1456

0.13
-0.1129

0.0036
-0.2568

Eigenvalues

10.6389

2.3301

0.9549

0.9823

% Variance Explained

48

11

4

4

Participant ID

Factor 1 – Environmentalism Viewpoint
Factor 2 – Local Community Viewpoint
Factor 3 – Restoration Viewpoint
Factor 4 – Scepticism Viewpoint
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Rotated Factor Matrix
Participant ID

Factor Loadings

0.8671

4
0.0957

0.1398
0.2071

0.35
0.3601
0.204

0.1405
-0.0198
0.132

0.2843

0.2245

-0.0395

0.4853

0.4034

0.3717

-0.0373

0.558

0.3653
-0.1542

0.2724

0.311

0.0698

-0.0036

0.4779

0.2098

0.5692

0.2558

0.0246

M

0.7993
0.7011
0.6184
0.6988

0.4042

0.2705

-0.0468

O
P

0.4457
-0.0174

0.2806
0.2445

0.4051
-0.0825

-0.362

Q
R
S

0.2618
0.2578
0.2427

0.4202

0.6447
-0.0851
0.0003

T
U
W

0.2738

0.6689
0.7232
0.7084

-0.227
0.2075
-0.0289

-0.0289

0.5364

0.3649
0.1905

0.4664
0.1474

-0.0147
-0.0205

0.3569
0.209

0.1614
0.4444

0.1517
-0.1407

Z

0.5493
0.7139
0.7638
0.472
0.7298

0.33

0.1717

-0.1742

% Variance Explained

30

17

14

6

A
B
C
D
E
F
G
I
J
L

X
Y

1
0.2553

2
-0.0904

0.2127

0.7116

0.7121
0.6997
0.7623
0.4685

3

0.763

Note: Bolded values indicate Q scores that were used in the calculation of factor estimates
Factor 1 – Environmentalism Viewpoint
Factor 2 – Local Community Viewpoint
Factor 3 – Restoration Viewpoint
Factor 4 – Scepticism Viewpoint
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Appendix D: Crib Sheets
Environmentalism Viewpoint Crib Sheet
Statements ranked at +4
#12 Eradicating invasive predators is important for maintaining the overall health of
ecosystems.
#9 Humans are part of nature, not separate from it.
Statements ranked higher in this viewpoint than in other viewpoints
#2 Invasive predators should be eradicated to increase economic opportunities. (+2)
#8 Humans have the right to modify the environment to satisfy their desires. (-2)
#9 Humans are part of nature, not separate from it. (+4)
#11 Invasive predator eradication would help to revitalize part of New Zealand’s cultural
identity. (+2)
#12 Eradicating invasive predators is important for maintaining the overall health of
ecosystems. (+4)
#13 We have a responsibility to future generations to eradicate invasive predators. (+3)
#17 Deer should be eradicated along with the invasive predators. (0)
#18 Invasive predator eradication should be carried out to preserve wilderness areas. (+3)
#25 Invasive predator eradication should be carried out to help maintain biodiversity. (+3)
#28 Invasive predators should be eradicated even if most people do not think they should be.
(+1)
Additional Statements
#14 Genealogical relationships to the environment, or whakapapa, oblige us to take care of the
environment. (+2)
#23 As guardians, or kaitiaki, of the environment, we have a responsibility to eradicate
invasive predators. (+2)
#29 Deer are a valuable resource. (0)
Statements ranked lower in this viewpoint than in other viewpoints
#6 Kiore, or the pacific rat, should not be eradicated because of its cultural value. (-3)
#7 The local community knows what is best for the land around them. (-2)
#15 Invasive predator eradication should proceed only if we can do so without inflicting any
pain or suffering on any animals. (-3)
#19 Invasive predator eradication should be carried out because it will enhance traditional
food-gathering activities. (0)
#24 Humans are meant to rule over nature. (-4)
#27 Humans have a religious duty to care for the environment. (-3)
#31 The balance of nature will cope with the impacts of humans and invasive species. (-4)
Statements ranked at -4
#31 The balance of nature will cope with the impacts of humans and invasive species.
#24 Humans are meant to rule over nature.
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Local Community Viewpoint Crib Sheet
Statements ranked at +4
#29 Deer are a valuable resource.
#7 The local community knows what is best for the land around them.
Statements ranked higher in this viewpoint than in other viewpoints
#7 The local community knows what is best for the land around them. (+4)
#13 We have a responsibility to future generations to eradicate invasive predators. (+3)
#18 Invasive predator eradication should be carried out to preserve wilderness areas. (+3)
#24 Humans are meant to rule over nature. (-2)
#29 Deer are a valuable resource. (+4)
Additional Statements
#8 Humans have the right to modify the environment to satisfy their desires. (-3)
#14 Genealogical relationships to the environment, or whakapapa, oblige us to take care of the
environment. (+2)
#23 As guardians, or kaitiaki, of the environment, we have a responsibility to eradicate
invasive predators. (+3)
#26 We should eradicate invasive predators only if the benefits outweigh the costs. (+2)
Statements ranked lower in this viewpoint than in other viewpoints
#6 Kiore, or the pacific rat, should not be eradicated because of its cultural value. (-3)
#16 Humans are no more important than other plants and animals. (0)
#17 Deer should be eradicated along with the invasive predators. (-4)
#20 Ecosystems should be restored to the way they were before humans arrived. (-4)
#21 Humans are an invasive species in New Zealand. (-1)
#28 Invasive predators should be eradicated even if most people do not think they should be.
(-1)
#30 Humans have a duty to eradicate all invasive predators that we introduce no matter what
the cost. (-3)
Statements ranked at -4
#20 Ecosystems should be restored to the way they were before humans arrived.
#17 Deer should be eradicated along with the invasive predators.
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Restoration Viewpoint Crib Sheet
Statements ranked at +4
#30 Humans have a duty to eradicate all invasive predators that we introduce no matter what
the cost.
#23 As guardians, or kaitiaki, of the environment, we have a responsibility to eradicate
invasive predators.
Statements ranked higher in this viewpoint than in other viewpoints
#4 Invasive predator eradication would bring back long lost beauty in nature. (+3)
#11 Invasive predator eradication would help to revitalize part of New Zealand’s cultural
identity. (+2)
#17 Deer should be eradicated along with the invasive predators. (0)
#19 Invasive predator eradication should be carried out because it will enhance traditional
food-gathering activities. (+2)
#20 Ecosystems should be restored to the way they were before humans arrived. (+2)
#23 As guardians, or kaitiaki, of the environment, we have a responsibility to eradicate
invasive predators. (+4)
#27 Humans have a religious duty to care for the environment. (0)
#30 Humans have a duty to eradicate all invasive predators that we introduce no matter what
the cost. (+4)
Additional Statements
#6 Kiore, or the pacific rat, should not be eradicated because of its cultural value. (0)
#12 Eradicating invasive predators is important for maintaining the overall health of
ecosystems. (+3)
#18 Invasive predator eradication should be carried out to preserve wilderness areas. (+1)
#21 Humans are an invasive species in New Zealand. (+3)
Statements ranked lower in this viewpoint than in other viewpoints
#1 Nature is best left alone. (-3)
#3 Possums should not be eradicated if doing so would put fur trappers out of work. (-3)
#8 Humans have the right to modify the environment to satisfy their desires. (-4)
#9 Humans are part of nature, not separate from it. (+1)
#10 Invasive predator eradication is for the sake of the birds, not humans. (-2)
#16 Humans are no more important than other plants and animals. (0)
#24 Humans are meant to rule over nature. (-4)
#25 Invasive predator eradication should be carried out to help maintain biodiversity. (0)
#26 We should eradicate invasive predators only if the benefits outweigh the costs. (-3)
#28 Invasive predators should be eradicated even if most people do not think they should be.
(-1)
#29 Deer are a valuable resource. (-1)
Statements ranked at -4
#24 Humans are meant to rule over nature.
#8 Humans have the right to modify the environment to satisfy their desires.
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Scepticism Viewpoint Crib Sheet
Statements ranked at +4
#21 Humans are an invasive species in New Zealand.
#26 We should eradicate invasive predators only if the benefits outweigh the costs.
Statements ranked higher in this viewpoint than in other viewpoints
#1 Nature is best left alone. (+3)
#3 Possums should not be eradicated if doing so would put fur trappers out of work. (0)
#6 Kiore, or the pacific rat, should not be eradicated because of its cultural value. (+1)
#10 Invasive predator eradication is for the sake of the birds, not humans. (+2)
#15 Invasive predator eradication should proceed only if we can do so without inflicting any
pain or suffering on any animals. (+2)
#16 Humans are no more important than other plants and animals. (+3)
#21 Humans are an invasive species in New Zealand. (+4)
#26 We should eradicate invasive predators only if the benefits outweigh the costs. (+4)
#27 Humans have a religious duty to care for the environment. (0)
#31 The balance of nature will cope with the impacts of humans and invasive species. (1)
Additional Statements
#8 Humans have the right to modify the environment to satisfy their desires. (-3)
#9 Humans are part of nature, not separate from it. (+3)
#17 Deer should be eradicated along with the invasive predators. (-3)
#29 Deer are a valuable resource. (+2)
Statements ranked lower in this viewpoint than in other viewpoints
#2 Invasive predators should be eradicated to increase economic opportunities. (-3)
#4 Invasive predator eradication would bring back long lost beauty in nature. (-2)
#11 Invasive predator eradication would help to revitalize part of New Zealand’s cultural
identity. (-2)
#12 Eradicating invasive predators is important for maintaining the overall health of
ecosystems. (-1)
#13 We have a responsibility to future generations to eradicate invasive predators. (0)
#18 Invasive predator eradication should be carried out to preserve wilderness areas. (-2)
#20 Ecosystems should be restored to the way they were before humans arrived. (-4)
#23 As guardians, or kaitiaki, of the environment, we have a responsibility to eradicate
invasive predators. (-1)
#24 Humans are meant to rule over nature. (-4)
#25 Invasive predator eradication should be carried out to help maintain biodiversity. (0)
#28 Invasive predators should be eradicated even if most people do not think they should be.
(-1)
Statements ranked at -4
#20 Ecosystems should be restored to the way they were before humans arrived.
#24 Humans are meant to rule over nature.
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Appendix E: Ethics Application and Māori Consultation Letter
Form Updated: May 2015

UNIVERSITY OF OTAGO HUMAN ETHICS COMMITTEE
APPLICATION FORM: CATEGORY B
(Departmental Approval)
1.

University of Otago staff member responsible for project:
Surname
First Name
Title (Mr/Ms/Mrs/Dr/Assoc. Prof./Prof.)
Maclaurin
James
Assoc. Prof.

2.

Department/School: Department of Philosophy / Division of Humanities

3.

Contact details of staff member responsible (always include your email address):

4.

james.maclaurin@otago.ac.nz
Title of project:

5.

Invasive Predator Eradication on Stewart Island
Indicate type of project and names of other investigators and students:

Staff Research

Student Research

X

X

Names:

Janet Stephenson (supervisor)
Philip Seddon (supervisor)

Names:

Mark Specht

Level of Study (e.g. PhD, Masters, Hons)

External Research/

Masters

Names

Collaboration

Institute/Company

6.

When will recruitment and data collection commence?
July 2015
When will data collection be completed?
September 30, 2015
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7.

Brief description in lay terms of the aim of the project, and outline of the research questions that
will be answered (approx. 200 words):
The research question that I aim to answer in this study is, “What is ecological restoration for?” While
many answers to this question have been posed in the philosophical literature, the purpose of this study
is to compare traditional philosophical answers with the positions of those who have a stake in actual
restoration projects. In my fieldwork, I will use predator eradication efforts on Stewart Island as a case
study by seeking the perspectives of people who have a close association with Stewart Island. Through
this fieldwork, I will gain additional insight into the breadth of possible justifications behind ecological
restoration efforts. Ultimately, this research may help ecological restoration practitioners make better
decisions about what, when, and why ecological restoration should be carried out.

8.

Brief description of the method. Include a description of who the participants are, how the
participants will be recruited, and what they will be asked to do:The participants will consist of adults (18 years and over) who have an interest in Stewart Island affairs.
I will be seeking participants for this study who are likely to represent a wide range of positions on the
eradication of invasive predators. I will seek participants from Stewart Island residents (both full-time
and part-time), Stewart Island business owners, commercial fishermen, members of the mutton-birding
community, representatives of the Rakiura Maori Land Trust, recreationalists (e.g. trampers, hunters,
fishermen, tourists), Department of Conservation employees, members of Environment Southland, and
potential funders of predator eradication. Participants will be recruited through email solicitations sent
through the Predator Free Rakiura Governance Group and through colleagues with personal contacts
on the Island. Additional recruitment may occur in person while I am on Stewart Island. Approximately
twenty participants will be recruited for this study.
The research method used in this study will be Q-methodology. Participants will be asked to read
approximately 30 one-sentence statements written on small cards, which participants will then sort
according to how much they agree with the statement on the card. Participants will sort the cards into
a pre-defined bell-curve shape. After sorting has been completed, participants will be asked to explain
why they selected the statements with which they most strongly agree and disagree. Afterwards, the
way in which participants sorted the statements will be analysed with the aid of computer software,
and the post-sorting interview will be used to confirm/interpret the results of the sorting procedure.
The types of statements included on the cards will range from very general statements about the
relationship between humans and the environment to specific statements about invasive predator
eradication. For example, statements such as, “Nature is best left alone” and “Humans are meant to
rule over the rest of nature” will be included along with more specific statements, such as, “Invasive
predators should be eradicated to increase economic opportunities” and “Deer should be eradicated
along with all the other invasive animals.” The statements in this study will represent the wide array
of philosophical positions relevant to invasive predator eradication.
After the sorting and post-sorting interview have been completed, participants will be asked to
complete a short survey with demographic information. This survey will include information such as
age group, sex, employment, and association with various Stewart Island groups. The survey will also
ask participants whether they support various methods of predator control, such as manual trapping,
aerial poisoning, and predator fences.
9.
Disclose and discuss any potential problems: (For example: medical/legal problems, issues
with disclosure, conflict of interest, safety of the researcher, etc)
There are no anticipated problems for participants in this study. Issues pertaining to the safety of the
researcher will be addressed by the health and safety process required for fieldwork.
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Appendix F: Determining Statistical Significance
There are two types of statistically significant claims made in this thesis. The first kind of claim
has to do with participants being statistically significantly associated with a factor. The second
kind of claim has to do with statements being ranked higher by certain factors than by others.
In this appendix, I will explain how both of these claims are determined.

Participants and Factors
To determine whether a participant is significantly associated with a factor, one must calculate
the minimum factor loading required for that to be the case. For statistical significance at the
0.01 level (the level used in this study), one uses the following formula (Brown, 1980, pp. 222–
3):
2.58
√𝑁

=

2.58
√31

= 0.46

where N is the number of Q statements used in this study. Thus, in order for a participant to be
statistically significantly associated with a factor, that participant must have a rotated factor
loading greater than 0.46 for that factor. (See Appendix C for table of rotated factor loadings.)

Statements and Factors
To determine whether a factor (dis)agrees with a statement more than another factor, one must
first examine the table below, which contains the standard errors for differences in factor zscores. This table was included in the PQ Method output file.
Standard Errors for Differences in Z-Scores
Factors
1
2
3
4
1
0.232
0.293
0.322
0.476
2
0.293
0.343
0.368
0.509
3
0.322
0.368
0.392
0.526
4
0.476
0.509
0.526
0.632
Note: Diagonal entries are standard error within factors

Using the numbers from this table, one can multiple any of the values by 1.96 in order to obtain
the z-score difference that must exist between two factors in order for those two factors to have
ranked a statement differently (at the 0.05 level – the level used in this study). By examining
the “Descending Array of Differences Between Factors” (also included in the PQ Method
output file), one can find the statements that one factor ranks higher than another factor.
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