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Abstract: We review the recent rise to prominence in Aotearoa New Zealand of predation-focused conservation 
management, critically assessing the likelihood that this will deliver outcomes consistent with national biodiversity 
goals. Using a review of literature describing the impacts and control of three groups of introduced mammals 
(wild ungulates, brushtail possums, and predators), we identify shifts in management emphasis over a century 
of conservation decision-making in Aotearoa. Predators are now a major focus and wild ungulates are left 
largely uncontrolled, despite increasing populations and evidence for their negative impacts on a wide range 
of indigenous species and ecosystems. This imbalance in management effort, which appears to be influenced 
increasingly by socio-political pressures, is much less likely to deliver outcomes consistent with Aotearoa’s 
biodiversity goals than a systematic approach that addresses a full range of biodiversity threats. Overall, we 
interpret these shortcomings as reflecting long recognised issues with the governance and leadership of Aotearoa’s 
biodiversity system. Changes are required to provide adequate, stable funding, improve clarity around goals, 
leadership, responsibilities and accountabilities, strengthen planning and prioritisation of management actions, 
and coordinate management among various conservation actors. We also argue for (1) a stronger role for 
ecological sciences through independent research aimed at strengthening the evidence base for management 
actions, and (2) explicit inclusion of science expertise in conservation policy development and management 
decision making. While recent extensive, landscape-scale predator control has caught the imagination of many 
and has undoubtedly delivered some gains for a small subset of indigenous species, it also risks creating a false 
sense of achievement that diverts attention away from other serious gaps in progress towards achieving national 
biodiversity goals. We make 12 recommendations to address these shortcomings. 
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Introduction

Two of the most striking changes in biodiversity conservation 
in Aotearoa New Zealand (hereafter Aotearoa) over the last 
three decades have been a heightened focus on predation as a 
threatening process (Towns et al. 2019), and a marked expansion 
in the number of agencies, communities and individuals 
engaged in conservation. These changes are currently manifest 
in Predator Free 2050 (PF2050) (Tompkins 2013; Department 
of Conservation [DOC] 2020a), a government initiative 
announced in 2016 to coordinate the efforts of individuals 
and organisations to eliminate seven introduced mammalian 
predators—three rat species (ship rat Rattus rattus, kiore  
R. exulans, and Norway rat R. norwegicus), three mustelids 
(stoat Mustela erminea, ferret M. furo, and weasel M. nivalis), 
and brushtail possums (Trichosurus vulpecula)—from 
mainland Aotearoa by 2050.

In this review, we evaluate the ability of predation-focused 
management to deliver results consistent with Aotearoa’s 

national biodiversity goals (DOC 2020b). We do this via a 
selective review of the longterm impacts and management 
history of three groups of mammalian pests: ungulates, brushtail 
possums, and ‘predators’. For the purposes of this review, 
predators includes omnivorous rodents, whose predation of 
native species has resulted in them being targeted increasingly 
by a range of conservation actors; possum impacts are reviewed 
separately because of their recognised significance both as 
browsers and predators, and as vectors of bovine tuberculosis 
(TB). We then assess the outcomes likely to be delivered by 
predation-focused management compared to an approach that 
systematically addresses a full range of drivers of biodiversity 
loss. Finally, we consider the role that improvements in 
Aotearoa’s biodiversity system and strengthening of its links 
with ecological research might play in supporting progress 
towards more comprehensive biodiversity conservation.

Aotearoa’s biodiversity goals are stated in the national 
biodiversity strategy Te Mana o Te Taiao, (DOC 2020b), 
a document produced in part to fulfil our obligations as a 
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signatory to the Convention on Biological Diversity (DOC 
n.d.a). Outcomes specified in the strategy include “A full 
range of indigenous ecosystems are protected and secured for 
future generations” and “All indigenous species are protected 
and secure, and none are at risk of extinction due to human 
activities”. The strategy explicitly recognises the inherent 
complexity of ecological systems, including “diversity within 
species (including genetic diversity) between species and of 
ecosystems”.

Impacts and control of introduced mammals
Humans have a long history of introducing mammals, 
deliberately or accidently, into Aotearoa’s natural ecosystems 
(Thomson 1922). Most introductions occurred in the late 1800s, 
often with disastrous consequences. Non-native mammals that 
established wild populations include seven deer species, tahr, 
chamois, goats, pigs, five wallaby species, brushtail possums, 
hares, rabbits, hedgehogs, cats, three mustelid species, and four 
rodent species (King & Forsyth 2021); feral sheep, cattle, horses 
and dogs are less common now, but were locally important in 
the past (McKelvey 1963). Studying the impacts of these taxa 
on Aotearoa’s indigenous ecosystems, and their management, 
has been a preoccupying theme in the New Zealand Journal 
of Ecology (NZJE) and predecessor publications (Perry 
& McGlone 2021), and mitigating their impacts is now a 
cornerstone of Aotearoa’s conservation management (Parkes 
& Murphy 2003; Innes et al. 2019).

Ungulate impacts
Concerns that introduced herbivores were having serious 
negative impacts on indigenous forests and sub-alpine 
grasslands were raised from the early 1900s (Perham 1922; 
Cockayne 1928). Numerous publications in the mid- to late-
1900s documented those impacts, peaking in the NZJE around 
1990 (Perry & McGlone 2021). Earlier publications focused 
on the dramatic impacts of red deer during invasion of areas 
not previously subject to ungulate browsing (Holloway 1950; 
Mark & Baylis 1975; Clarke 1976). Later studies documented 
marked reductions in the density and diversity of palatable 
shrubs in forest understories (Wardle 1984), and modification 
of both sub-alpine scrub (Wardle 1961) and tussock-grasslands 
(Rose & Platt 1987). Strong evidence emerged that even low 
to moderate densities of red deer maintain vegetation changes 
by disrupting regeneration and survival of palatable species 
(Nugent et al. 2001), with compensatory increases in abundance 
of non-palatables (Husheer et al. 2005; Wilson et al. 2006; 
Tanentzap et al. 2009; Forsyth et al. 2015). Compositional 
changes in vegetation are likely to be accompanied by 
significant changes in below ground nutrient cycling and 
invertebrate community structure (Wardle et al. 2001).

Other deer species (white-tailed, fallow, wapiti, sika, 
sambar, and rusa) have more localised distributions, although 
some are expanding through escapes from farms or illegal 
introductions by hunters, particularly in the northern North 
Island (Fraser et al. 2000). They have broadly similar diets and 
impacts to red deer (Forsyth et al. 2002), despite sometimes 
different habitat preferences. Goats are more widespread, 
though patchily distributed (Parkes 1993a), and can be highly 
destructive when congregating in favoured habitats (Atkinson 
1964; Wardle 1984); feral populations have been boosted at 
times by release of animals previously captured for farming, 
particularly in the 1990s (Parkes 2001). Himalayan tahr occur 
mainly at higher elevations primarily between the Rakaia and 
Whitcombe Rivers in the north and the Hunter and Haast Rivers 

in the south; congregations can cause severe damage (Cruz 
et al. 2017). By contrast, chamois are widespread throughout 
the South Island, their selective grazing potentially altering 
the species composition of both tussock grasslands and forests 
(Yockney & Hickling 2000).

Feral pigs can be particularly destructive due to their 
omnivorous diet, which includes indigenous snails (McIlroy 
2001) and other invertebrates, and probably lizards (Jolley et al. 
2010). They also consume seeds of some tree species (Thomson 
& Challies 1988), and disturb large areas by rooting (Wilson 
et al. 2006) with major impacts on ferns, Astelia spp., and 
orchids (N. Singers, Ecological Solutions Ltd, pers. comm.).

Ungulate control
Culling of red deer began in the 1930s with the aim of reducing 
competition with domestic livestock, preventing soil erosion, 
and protecting native flora (Caughley 1983). Although cullers 
employed by the Department of Internal Affairs shot as 
many as 3 million deer between 1932 and 1954, operations 
were criticised for targeting a reduction in deer numbers 
rather than mitigating their impact (Caughley 1983). In 1956 
responsibilities for deer culling passed to the New Zealand 
Forest Service (NZFS), which placed a greater focus on 
protecting native ecosystems, with operations continuing into 
the early 1970s. Widespread deer control effectively ceased 
in 1987 with the formation of DOC (Nugent & Fraser 1993).

This cutback in large-scale deer control was facilitated 
by substantial reductions in ungulate abundance on public 
conservation land (PCL) from helicopter-based commercial 
recovery of game meat for export and live capture of animals 
for farming. The industry commenced in the 1960s, with an 
annual harvest of 100 000 animals during its peak in the 1970s 
(Challies 1991). Deer densities were reduced substantially 
below levels achieved by government cullers, in open habitats 
by as much as 90–95% (Challies 1991). Conservation gains 
were sometimes spectacular, particularly in tussock-grasslands 
(Rose & Platt 1987); more muted but significant recovery was 
recorded in forests (Stewart et al. 1987).

Other species harvested for meat included pigs, and small 
numbers of chamois and tahr, leading to substantial reductions 
in populations of the latter; protests from hunters resulted in a 
moratorium on commercial harvesting of tahr in 1983 (Challies 
1991). Ten recreational hunting areas were designated in 
which aerial hunting was prohibited, most of these containing 
populations of red deer. Further restrictions were applied to 
wild game animal recovery in 2002 after toxins were detected 
in some export meat (Parkes & Murphy 2003), and harvesting 
never returned to 1970s levels, reflecting the economics of wild 
venison recovery compared to farmed venison. Approximately 
10 000 animals were harvested from the wild by commercial 
operators in 2019 (Stuff 2019).

With the decline in the commercial venison industry and 
reduction in hunting pressure, ungulate populations have 
increased steadily over the last two decades (Forsyth et al. 
2011; Moloney et al. 2021). Anecdotal evidence suggests 
that they are now recognised increasingly as problematic in 
both agricultural and some urban settings (Stuff 2021, 2023). 
However, deer control operations by DOC have gradually 
decreased over the thirteen years since 2008 (Fig. 1) (DOC 
2015; 2021), averaging just over 300 000 ha over the five years 
to 2021. By contrast, DOC treatment to control possums, rats 
and mustelids averaged over 850 000 ha over the same period. 
The intensity of deer control is also much lower, as the aircraft 
delivery of baits containing sodium monofluoroacetate (1080) 
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Figure 1. Geographic extent of areas receiving management by DOC for brushtail possums, rats and/or mustelids, deer and goats over 
thirteen financial years, based on data contained in DOC annual reports (DOC 2013; 2015; 2021).

that is commonly used to control possums, rats and mustelids 
typically achieves a 90% or higher kill (Byrom et al. 2016), 
whereas aerial- or ground-hunting operations targeting deer 
require sustained application to achieve even a moderate level 
of control, particularly in forests. The area subject to goat 
control also decreased by more than 30% over this period.

Recent use of deer repellent (Morriss & Yockney 2021) by 
DOC and OSPRI in aerial 1080 operations targeting possums 
and/or small predators on PCL, including in National Parks 
(Driver 2019) and at least one designated forest sanctuary 
(Environmental Protection Agency 2017) have prompted 
concerns from conservation groups. On the one hand, use 
of deer repellent appears to conflict with core conservation 
legislation (National Parks Act 1980, Conservation Act 1987), 
and with current deer control policy (DOC 2001). The latter 
states that “The department’s first and over-riding concern is 
the protection of New Zealand’s unique indigenous biodiversity, 
which takes precedence over the recreational and commercial 
value of deer as a hunting resource”. Conversely, the fact that 
the toxin loading of 1080 in cereal baits is not optimised for 
deer gives hunting groups an avenue to raise legitimate welfare 
concerns highlighting the evolving status of deer and other 
ungulates within a confusing legislative framework (see below).

Recent limited ungulate control programs have included 
elimination of illegally introduced sika deer in Northland, 
continuation of ongoing protection of takahē habitat in the 
Murchison Mountains and of mountain beech (Fuscospora 
cliffortioides) regeneration in the Kaweka Range (ceased in 

2017; Nugent & Speedy 2022), and eradication of red deer 
from Secretary Island (McDonald et al. 2019).

Some control of ungulates occurs through recreational 
hunting, although accurate kill data are difficult to obtain. 
Based on hunter interviews, Kerr & Abell (2014) estimated 
the kill for 2011–2012 as 135 000 deer, > 230 000 goats, and 
132 000 other ungulate species, mostly pigs. Recently a hunter 
group, the Sika Foundation, were contracted to manage a 
dense population of sika deer in the Kaimanawa and Kaweka 
Forest Parks (Nugent & Speedy 2022). While their primary 
interest is in maintaining “a healthy sika hunting resource” 
(Sika Foundation n.d.), the contract requires them to “develop 
a site-specific management programme for deer… to ensure 
ecosystems are healthy and allow the canopy to regrow” 
(DOC 2022a). They must also support predator-control and 
recreation facilities, which will potentially limit resources for 
deer control. This arrangement appears to risk a significant 
legislative conflict, given that the two parks together contain 
four Ecological Areas, identified as representative examples of 
Aotearoa’s indigenous ecosystems (Norton & Overmars 2012); 
the Conservation Act 1987 specifies that every ecological 
area “shall so be managed as to protect the value for which 
it is held”. A similar potential conflict occurs in Fiordland 
National Park where the Fiordland Wapiti Foundation seek 
to maintain opportunities for trophy hunting while addressing 
the threats posed to indigenous flora and fauna (Fiordland 
Wapiti Foundation n.d.).
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Brushtail possum impacts and control
Publications describing impacts of possum browsing on 
indigenous forests peaked in the NZJE in 2000, a decade after 
those describing ungulate impacts (Perry & McGlone 2021). 
Some descriptive papers focused on browsing impacts of 
possums in montane forests dominated by the broadleaved tree 
species kāmahi (Weinmannia racemosa) and rātā (Metrosideros 
umbellata), with spectacular canopy collapse attributed to high 
population densities of possums that generally occur following 
invasion of new sites (Pekelharing 1979). Quantitative studies 
confirmed the ability of possums to induce long-term changes 
in forest composition through selective feeding (Meads 1976; 
Veblen & Stewart 1980; Campbell 1990; Allen et al. 1997). 
Wardle (1984) described selective removal of palatable species 
by possums in forests with canopies comprising a mix of 
beech (Fuscospora and Lophozonia) and broadleaved trees. 
By contrast, possums have less dramatic canopy impacts in 
pure beech forests, but they selectively remove a range of 
palatable species such as Fuchsia excorticata, Pseudopanax 
spp., and Schefflera digitata from the understorey (Wardle 
1984); mistletoes (principally Peraxilla spp., Alepis flavida) 
are also highly vulnerable (Sessions et al. 2001). Some 
accounts describe a synergistic relationship between possum 
and ungulate impacts on forest composition (McKelvey 1963; 
Wardle 1984).

Possums were officially declared a pest in 1946 and by 
1980 they occupied approximately 90% of Aotearoa, reaching 
peak numbers in the 1980s (Parliamentary Commissioner for 
the Environment [PCE] 1994). In the 1960s and early 1970s, 
small-scale aerial 1080 control by the NZFS was motivated by 
concerns for browsing impacts on mixed broadleaved (rātā-
kāmahi) montane forests (Batcheler 1983) and discovery of 
their role as vectors for TB (Livingstone et al. 2015). By the late 
1970s operations had ceased, reflecting concerns over by-kills 
of non-target species, uncertainty as to whether possums were 
the primary cause of forest collapse (Veblen & Stewart 1982), 
and a shortage of funding for TB-related control (Livingstone 
et al. 2015). Simultaneously a burgeoning fur industry exported 
3.5 million skins annually at its peak in 1979–80 (PCE 2000), 
most likely with some conservation benefits.

Extensive possum control recommenced in the 1990s after 
the incidence of TB increased (Livingstone et al. 2015). Initially, 
TB-related possum control was focussed mainly on farmland 
and near-farm forests (Warburton & Livingstone 2015), but 
in 2016 the TB management agency (OSPRI) adopted a goal 
of eradicating TB everywhere (Nugent et al. 2018). Further 
impetus for possum control came with recognition in the 1980s 
of their role as predators of indigenous birds (see below).

Aerial application of 1080 by both OSPRI (and 
predecessors) and DOC increased substantially from 1992 
onwards (PCE 2000; Livingstone et al. 2015). From 2008–2019, 
OSPRI on average controlled possums over c. 300 000 ha 
per annum (Environmental Protection Agency 2020), and 
DOC over a further 225 000 ha (DOC 2015; 2021), although 
DOC operational coverage varied greatly from year to year 
depending on the occurrence of mast seeding events in beech 
forests; regional councils and others on average treated a 
further 20 000 ha per annum. Notably, TB-related control of 
brushtail possums is short-term, as the disease can be locally 
eradicated within 10 years after which control ceases (Nugent 
et al. 2018). Indigenous plant communities and vulnerable 
plant species show substantial positive responses to possum 
control (Holland et al. 2013; Byrom et al. 2016).

Predator impacts and control
The role played by introduced mammalian predators in causing 
the decline and/or extinction of many of Aotearoa’s indigenous 
species is well documented, particularly for birds (Innes et al. 
2010), but also lizards (Reardon 2012) and invertebrates 
(Bremner et al. 1984; Towns 2008; O’Donnell et al. 2017). In 
the 1970s and 1980s recognition of the extreme vulnerability 
to predation of deep endemic bird and reptile taxa resulted 
in heavy emphasis on the conservation value of predator-
free offshore islands (Towns et al. 2012). This led to many 
previously invaded islands being cleared of predators (and 
browsers) to create pest-free refuges (Clout & Russell 2006).

Large-scale predation control on the mainland, principally 
targeting possums, mustelids and rats, began in the late 1990s, 
focussing on in situ conservation of a range of bird species 
including North Island kōkako and brown kiwi, mōhua, 
and kākā (Innes et al. 2019). For example, work on kōkako 
pioneered the use of infrared cameras to identify the role of 
possums as predators, and demonstrated the feasibility of 
controlling possums, mustelids and rats to sufficiently low 
numbers and at large enough spatial scales to enable recovery 
of a remnant population at Mapara in the central North 
Island (Innes et al. 1999). These advances prompted DOC’s 
establishment of six ‘mainland island’ sites, where intensive 
control of most or all introduced mammals in unfenced areas 
of up to 6000 ha delivered measurable gains for indigenous 
taxa (Saunders & Norton 2001).

Building on the mainland island concept, in 1995 
a community trust established Aotearoa’s first fenced 
ecosanctuary at Karori (now Zealandia), pioneering the use of 
pest-proof boundary fencing to prevent reinvasion of a 225 ha 
site cleared of predators by intensive trapping and poisoning 
(Burns et al. 2012). Fencing for the larger Maungatautari 
ecosanctuary (3400 ha) in the Waikato was completed in 
2005. A further five ring-fenced and seven peninsula-fenced 
ecosanctuaries have subsequently been established (Innes 
et al. 2019) and 47 unfenced sites > 25 ha implement multi-
species pest mammal control aimed at ecosystem recovery 
(Innes et al. 2019).

Following the announcement of PF2050 in 2016, DOC 
began annual reporting of predator management on PCL, with 
> 1M ha receiving control targeting rodents, stoats and possums 
in four of the last six financial years (Fig. 1). This includes 
extensive control of these predators in beech forests following 
mast seeding events (Elliott & Kemp 2016) when abundant 
food facilitates a large increase in rodent, and subsequently 
mustelid, abundance. DOC publications promoting biodiversity 
management now frequently highlight predation as the 
predominant threat to Aotearoa’s biodiversity. DOC’s 2021 
annual report describes Predator Free 2050 as “an ambitious 
goal to make Aotearoa free of the three introduced predators 
that cause the greatest harm to our native species – possums, 
mustelids (ferrets, stoats, weasels) and rats – by 2050”.

Evaluating current biodiversity conservation

A century of shifting priorities in invasive mammal control
The most dramatic shift in Aotearoa’s approach to biodiversity 
conservation over the last century revolves around which 
introduced mammalian pests are targeted for control. We 
highlight three distinct and overlapping phases (Fig. 2).

First, pest control by the Crown commencing in the 
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Figure 2. Timeline summarising temporal changes in management of ungulates, brushtail possums and predators by Crown agencies in 
Aotearoa. Darker shading indicates greater intensity of control operations; key events are listed in text boxes (top bar for deer, middle 
bar for possums, bottom bar for all predators). Peaks in the number of publications relevant to each group of invasive mammals in NZJE 
are shown in ellipses.
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1930s almost exclusively targeted red deer, but control was 
progressively scaled back in the 1970s and 1980s following 
the advent of commercial venison recovery (Challies 1991). 
Despite a rebound in ungulate populations since the collapse 
of the venison industry, deer control on PCL has declined over 
the last decade (DOC 2015, 2021) and use of deer repellent 
in aerial poisoning operations has increased, even when such 
operations are carried out in places with the highest levels of 
statutory protection. Goat operations also declined over the 
same period (DOC 2015, 2021). These policy swings have 
been driven almost entirely by lobbying from interest groups; 
initially, farmers and foresters pressured agencies to remove 
legal protection and implement deer control in the 1920s 
(Caughley 1983; Drew 2008); more recently pressure from 
the hunting lobby has driven the current lacklustre agency 
response to increasing ungulate populations (Driver 2019; Fig. 
2), despite considerable evidence of their negative ecological 
impacts. Confusion as to the evolving conservation status of 
ungulates is reflected in legislation and policy. They were first 
classed as noxious animals, then wild animals, then game 
animals (while still being wild animals). Most recently, Te 
Mana o Te Taiao recognises ungulates as “valued introduced 
species”. This evolving status does not align well with current 
conservation legislation.

Second, operations targeting possums began in the 1970s 
following recognition of their role both as agents of forest 
collapse (Batcheler 1983) and as a vector for the spread of 
TB (Livingstone et al. 2015). Subsequent funding pressures 
and premature optimism about the apparent success of the TB 
programme saw a reduction in possum control operations in 
the early 1980s, resulting in a rapid rebound in both possum 
abundance and TB prevalence (Livingstone et al. 2015). 
Renewed commitment to the goal of TB elimination from 
livestock herds, coupled with recognition of the role of possums 
as a predator of indigenous taxa (Innes et al. 1999), saw further 
expansion of possum control operations through the late 1980s 

and 1990s. Sustained control continues today, but over ever-
diminishing areas as TB is progressively eliminated. In the last 
half-century, possum control arguably has therefore been more 
coordinated and sustained than ungulate control, in part due to 
having a clear national goal around TB elimination through a 
National Pest Management Plan (Livingstone et al. 2015), but 
also reflecting realisation of their importance as predators as 
well as browsers. Nonetheless, periods of fluctuating levels 
of control can be characterised as driven by pressure from 
interest groups, including hunter opposition to 1080 use, 
farmer reluctance to fund control in the mid-1970s, subsequent 
recognition of the economic costs that this incurred, and the 
inclusion by PF2050 of possums as a predator.

Third, operations targeting rodents and mustelids have 
increased dramatically in extent since the feasibility of their 
control on mainland sites was demonstrated in the 1990s 
(Towns et al. 2019) and since the significance of beech masts 
in driving predator irruptions became apparent (Barron et al. 
2016). Predator control is now the predominant biodiversity 
conservation action carried out both by DOC (DOC 2021a; 
Fig. 1) and many other conservation actors including 
councils, private individuals, community groups, Māori, and 
philanthropists (Parkes et al. 2017; Towns et al. 2019).

Socio-political influences shape conservation in Aotearoa
A second major shift in Aotearoa’s conservation management 
is the increase of socio-political influences on decision 
making, particularly in the last few decades. On the one 
hand, we acknowledge that lobbying can play a positive 
role: promoting aspirational targets; shaping awareness; and 
fostering community involvement in conservation. Predator 
control now involves a wide range of actors including 
private citizens, community groups, corporate businesses 
and philanthropists (Parkes et al. 2017; Towns et al. 2019). 
Further, major advances in predator control have been led by 
communities, exemplified by fenced ecosanctuaries (Innes 
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et al. 2019), with results shared widely and adopted as best 
practice (SanctuariesNZ n.d.). Many of these positive outcomes 
have been driven by individuals and groups who are adept at 
galvanising and mobilising community action.

However, increased socio-political influence also risks the 
implementation of inadequate or inappropriate management 
actions, particularly when promoted by small, vested-interest 
lobby groups who purport to represent a large proportion of 
society. For example, individuals or groups within the hunting 
community have variously mounted vocal publicity campaigns, 
undertaken legal challenges (High Court Judgement 2021), 
harassed DOC staff (Stuff 2018), and threatened direct action 
such as reintroduction of pest species (Towns et al. 2019). 
While it is difficult to assess the degree to which such activities 
have driven agency antipathy towards proactive control of 
deer and feral pig populations, overwhelming evidence for 
the threats these species pose to indigenous biota indicates a 
need for much stronger control (informed by density-impact 
relationships) in areas of high ecological value.

In addition to grassroots interests, well-resourced 
business and philanthropic investors also shape and 
influence conservation priorities in Aotearoa, including via 
political lobbying. While we acknowledge that philanthropic 
investments can deliver positive biodiversity outcomes, they 
also have less desirable aspects that have caused concern 
globally (Holmes 2012). For example, the Tomorrow Accord 
(Next Foundation n.d.), an agreement between DOC and 
the Next Foundation, commits government to long-term 
maintenance of particular large-scale conservation projects 
initiated by a small group of private investors, exercising a 
degree of influence that is not, in our view, a robust alternative 
to systematic evidence-based conservation planning. Further, 
while public resources are committed to such agreements, 
critical statutory documents that guide regional conservation 
management are languishing due to lack of resourcing: 
as at January 2021, seven of fifteen regional conservation 
management strategies were out of date, several by more than 
two decades, and no review was scheduled for five of these 
(DOC 2021b).

PF2050 has also expanded the influence of business 
investors by uncritically promoting a shift in language from 
suppression to eradication of a narrow subset of predators on 
the mainland (New Zealand Cabinet 2016) without adequate 
feasibility testing (Parkes et al. 2017; Linklater & Steer 2018; 
Peltzer et al. 2019), while other damaging predators have been 
excluded completely from the goal, including feral cats (Rouco 
et al. 2017), mice (O’Donnell et al. 2017), pigs (Thompson 
& Challies 1988; Horn et al. 2022), and hedgehogs (Jones 
et al. 2013). The choice of institutional structure for PF2050 
delivery and the decision on which predators should be 
targeted (New Zealand Cabinet 2016) was driven by influence 
from interest groups and never underwent consultation with 
scientists or the public. This has driven a shift in focus to a 
particular set of management actions (eradication of a subset 
of mammalian pest species, often in areas that are arguably 
of low conservation priority) rather than on the desired goals 
(restoring biodiversity); other drivers of biodiversity loss have 
been ignored; conservation resources have been diverted from 
potentially more efficient, multifaceted strategies that could 
deliver superior outcomes (Innes et al. 2019); and potential 
risks ignored (Kopf et al. 2017).

Will predation-focused management achieve 
policy goals?

Optimistically, the recent dramatic upsurge in introduced 
predator control is supported by evidence demonstrating both 
the threats they pose to indigenous fauna, and the feasibility 
of predator control at landscape scales (Innes et al. 2010). 
Increasing predator control since 2000 can be acknowledged 
as one of Aotearoa’s more remarkable conservation initiatives, 
delivering demonstrable and sometimes spectacular benefits for 
selected indigenous fauna (Binny et al. 2021; Fea et al. 2021).

On a less positive note, it is difficult to reconcile Aotearoa’s 
current passive approach to ungulate management (and 
predators not covered by PF2050) with the biodiversity goals 
stated in Te Mana o Te Taiao and in key pieces of conservation 
legislation, which together call for protection of a full range of 
species and ecosystems. The low priority and funding afforded 
to management of a broader range of mammalian pests, despite 
their increasing abundance in many areas, ignores considerable 
evidence demonstrating their serious negative impacts on 
indigenous flora and fauna.

Fundamentally however, this is more than a debate about 
the relative value of predator versus ungulate control. There 
are three reasons why such a strong focus on predation as a 
threatening process is problematic.

First, treatment of predation as a pressure that can be 
managed independently from other drivers of biodiversity 
decline carries a significant risk of over-simplifying the 
challenges of managing the complex, interacting assemblages of 
species and environments that we call ecosystems (Christensen 
et al. 1996; Kopf et al. 2017). Focusing management on just 
one driver of biodiversity loss not only ignores the effects 
of other (well-documented) pressures but also increases the 
likelihood of perverse outcomes such as favouring small 
subsets of indigenous taxa at the expense of others (Mulder 
et al. 2009; Fea et al. 2021), or facilitating ecological release of 
other, potentially more damaging, invasive mammals (Norbury 
et al. 2013; Peltzer et al. 2019).

To illustrate: evidence from studies in Aotearoa indicates 
significant potential for ungulates to have cascading impacts 
on ecosystems by degrading habitats on which a wide range 
of indigenous flora and fauna depend (Leathwick et al. 1983; 
Mills et al. 1989, Wardle et al. 2001), an outcome also observed 
in northern hemisphere temperate forests (Cotê 2004; Newson 
et al. 2012; Chollet & Martin 2013, Palmer et al. 2015). Many 
of Aotearoa’s montane beech forests have suffered a marked 
browser-induced reduction in the diversity and density of 
broadleaved shrub understories (Wardle 1984) with likely 
flow-on consequences for predator-vulnerable indigenous 
fauna, including insectivores (e.g. mōhua, bats, lizards) and 
seed and fruit eaters (e.g. kākāriki). Instead of focusing on a 
range of threatening processes in beech forests, conservation 
of these taxa is now attempted almost exclusively through 
control of a subset of predators, with the impacts of browsers 
largely ignored.

Second, and related, we already have strong evidence 
that management regimes that address a wider suite of 
threatening processes show greater biodiversity gains. Fenced 
ecosanctuaries, highly valued for their predator free status 
(Innes et al. 2019), have not been afforded the recognition they 
deserve for managing a full range of biodiversity threats and 
pressures (with the exception of mice) (Clarkson 2022). The 
‘ecosystem management’ and systematic monitoring approach 
taken by ecosanctuaries has also arguably been more successful 
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in building community support for conservation (Burns et al. 
2012; Shanahan et al. 2021). Additionally, some (but not all) of 
the value delivered by fenced ecosanctuaries can be achieved 
in large unfenced areas (Saunders & Norton 2001; Burns et al. 
2012; Byrom et al. 2016; Parkes et al. 2017; Binny et al. 2021), 
provided that a full range of biodiversity threats are intensively 
managed. Yet despite this evidence, systematic expansion of, 
and dedicated investment in, networks of ecosanctuaries and 
unfenced pest control areas has largely been discarded as a 
credible policy, even as a stepping stone towards broad-scale 
elimination of pests.

Third, we found in reviewing the literature that there was 
much less (published) supporting evidence for the biodiversity 
benefits of predator control than we expected. That is, current 
predation management frequently assumes positive biodiversity 
outcomes, yet fails to test hypotheses (Betts et al. 2021) that 
would determine the mechanisms behind observed biodiversity 
responses. Further, experimentally robust assessments of actual 
outcomes are rare (Allen et al. 2023). For example, we found 
just one published account of long-term monitoring (defined as 
> 10 years or three or more 1080 cycles) of a rat-vulnerable bird 
species following repeated aerial 1080 applications (Robertson 
et al. 2019); current landscape-scale projects conducted under 
the umbrella of PF2050 are yet to publish any quantitative 
assessments of native biodiversity responses to predator 
eradication. This lack of robust, hypothesis-driven assessment 
of native species’ responses (Betts et al. 2021), or adherence 
to basic principles of good experimental design (Allen et al. 
2023) makes it difficult to critically test assumptions behind 
predation-focused management, or to quantify the biodiversity 
gains it delivers relative to cost.

In light of these issues, we suggest that an urgent evaluation 
is required of the current disconnect between Aotearoa’s 
predominantly predation-focused management and the fact that 
predation is just one of a complex set of pressures driving the 
decline of Aotearoa’s indigenous biodiversity. Our intent is not 
to undermine the value of predator control per se, but to argue 
that achievement of national biodiversity goals will require 
a systems approach to management that explicitly addresses 
a full range of threats to indigenous biota and ecosystems. 
Until then, considerable doubt must be cast on the ability 
of predation-focused management to achieve Aotearoa’s 
biodiversity policy goals and, by extension, whether limited 
conservation resources are being deployed in a cost-effective 
and scientifically-robust manner.

Building a robust biodiversity system

Changes needed at governance level: reforming the system
In our view, the lack of policy and management stability that 
characterises Aotearoa’s approach to pest management – and 
biodiversity management more generally – is best understood 
as reflecting a long history of weak governance across our 
biodiversity system: “the structure that provides methods 
for maintaining and managing Aotearoa New Zealand’s 
biodiversity on behalf of all New Zealanders” (DOC 2020b). 
Shortcomings of this system were documented in DOC’s 
review of Aotearoa’s previous biodiversity strategy (DOC 
2020c) and by others (Green & Clarkson 2006; Brown et al. 
2015; Willis 2017; Innes et al. 2019; Clarkson 2022), and have 
been identified as a problem more broadly across Aotearoa’s 
public service (Chapple 2019). Problems include a lack of 

strategic leadership and planning, poor coordination across 
different levels of government, a lack of clear accountability 
for implementing different goals, scant and unstable funding, 
key management decisions not being science-informed, and 
inadequate prioritisation of resources and actions.

Reform of the biodiversity system was identified as a 
high priority in Te Mana o Te Taiao, which highlighted many 
aspects requiring attention (DOC 2002b). At a high level, 
better governance structures are essential to ensure that the 
Crown gives effect to the Treaty of Waitangi. While we do 
not discuss the latter in this review, Treaty-centred governance 
must be an essential component of future decision-making. 
Other critical components of improved governance include an 
overhaul of conservation legislation (DOC 2022b) to strengthen 
explicit legislative protection to indigenous ecosystems and 
species (underway), and establishment of shared governance 
mechanisms that bring together a wider diversity of individuals 
and organisations and facilitate collegial identification of 
stable priorities for conservation action, both nationally and 
regionally.

At a practical level, agreed collaborative governance 
mechanisms are required to (1) ensure that conservation policy 
and management are aligned with high level biodiversity 
goals, (2) ensure management actions are consistent with 
scientific evidence, (3) oversee monitoring that informs 
independent auditing of progress towards national goals and 
effectiveness of management actions, (4) coordinate actions 
among conservation players, and (5) align them towards 
stated priorities.

There is ample evidence from Aotearoa and globally 
that such shared, participatory or collaborative governance 
mechanisms (‘environmental governance’) deliver better long-
term environmental outcomes than state-led governance alone 
(Scott 2015; Jager et al. 2020). In particular, environmental 
governance has been shown to mitigate biodiversity loss; 
buffer against uncertainty over ecological cause-and-effect 
relationships; and help minimise long-term environmental 
damage (Lemos & Agrawal 2006). Governance that empowers 
and supports environmental stewardship of Indigenous peoples 
and utilises local and Indigenous knowledge (Armitage 
et al. 2012) is one of the strongest pathways to long-term 
conservation of biodiversity, particularly when resourced 
adequately and supported by wider law and policy (Dawson 
et al. 2021). Of available governance mechanisms, devolution 
of power to make decisions is likely to deliver the strongest 
conservation outcomes (Jager et al. 2020), with Indigenous 
or local governance delivering equally if not more effective 
environmental protection (Schleicher et al. 2017; Dawson et al. 
2021). These findings are particularly notable given Aotearoa’s 
Tiriti o Waitangi context and The Crown’s obligations for 
shared decision-making, further strengthening the case for 
re-thinking environmental governance in this country.

Most importantly, strengthening governance mechanisms 
should safeguard against undue influence from minority 
interests. Private individuals can invest in whatever 
conservation actions they choose, but they should not 
necessarily expect to access public funds, nor skew public 
funding towards priorities of their choice. Similarly, stronger 
governance can help build social cohesion around conservation, 
reducing the risks of vested interest groups deliberately 
undermining local conservation initiatives (e.g. by release of 
game animals).
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Operational changes needed: implementing systematic 
conservation management
At an operational level, we identify four areas where change 
is needed. First, we need to robustly quantify the level of 
investment that would be required to reverse the decline 
of biodiversity in Aotearoa, as has been done for Australia 
(Wintle et al. 2019). Despite being explicitly called for in Te 
Mana o Te Taiao (“The costs and value of restoring indigenous 
biodiversity have been quantified and are being actively used 
to inform decision making”; DOC 2020b), to our knowledge 
such an assessment has not been attempted. Results would 
clearly identify the magnitude of the work that needs to be 
done (rather than starting from a scarcity mindset), and would 
contribute to the implementation of two critical objectives 
identified in the strategy: “Governance, legislation and funding 
systems are in place…” and “Biodiversity protection is at the 
heart of economic activity”.

Second, we need to effectively prioritise existing and new 
investments, recognising that Aotearoa’s current conservation 
investments are insufficient to implement comprehensive 
management across all surviving indigenous ecosystems. 
One cost-effective and socially acceptable interim approach 
would be to revisit Sir Paul Callaghan’s original vision (Stuff 
2011), i.e. identify a network of high priority sites across the 
country, both on and off PCL and including large inhabited 
islands, where all biotic threats would ideally be critically 
evaluated and comprehensively managed. To mitigate conflicts 
arising from desired alternative land uses, selection of priority 
sites should be informed by other values such as tourism 
and recreation, including hunting. Applying less intensive 
management between priority sites, where feasible,would help 
build broader connectivity among sites. Such a network could 
be progressively expanded if/when additional funds became 
available. Spatial conservation prioritisation software designed 
to optimise tradeoffs among conflicting values (Moilanen et al. 
2011; Whitehead et al. 2014) would support the design of such 
a multi-purpose, interconnected network.

Individual sites should be large enough to allow inclusion 
of sequences of interconnected ecosystems and facilitate 
efficient management, while collectively these sites should 
include both representative examples of a full range of 
Aotearoa’s ecosystems, and populations of threatened taxa 
requiring active management for their recovery or persistence. 
Additionally, with a strong, time-bound plan for rollout and 
implementation, active biodiversity restoration could expand 
outwards between sites (Clarkson et al. 2018; Glen et al. 2013; 
Parkes et al. 2017). This approach would have the advantage 
of targeting the highest priority ecosystems first; would foster 
coordination and collective responsibility across agencies 
that currently work independently (Willis 2017); support the 
priorities and values of local communities including mana 
whenua; and help build social licence (Harper et al. 2020).

DOC has already used an approach incorporating some 
of these elements to identify a network of representative 
“ecosystem management units” on PCL, as a framework within 
which to prioritise management of ecosystems and threatened 
species (DOC n.d.b; Brown et al. 2015; Parkes et al. 2017). 
However, while DOC reports annually on the number of these 
units currently receiving management (DOC 2021), it provides 
no information on the scope or intensity of management actions 
prescribed for each site, the proportion of prescribed actions 
that have been successfully implemented, or the biodiversity 
gains that have been achieved.

Third, we must find more effective ways to draw together 
the relative strengths of grassroots conservation done by 
communities compared to the roles played by top down 
national vision and leadership. As we note elsewhere, many 
regional and local communities now play an active role in 
biodiversity conservation and restoration, these activities 
often having strong cultural and social benefits in addition 
to their biodiversity gains. Added advantages would include 
stronger social support for collectively-agreed and coordinated 
processes for expansion of management between priority sites, 
protection of mahinga kai (traditional food-gathering), and 
enhanced carbon sequestration in regenerating forest. National 
initiatives that seek to actively support and coordinate these 
bio-regional restoration activities are one of the more powerful 
tools we have to mitigate biodiversity loss (Clarkson et al. 2018).

Regional biodiversity priorities have been identified by 
many councils (e.g. Hawkes Bay Regional Council n.d.), 
who argue for tighter integration of efforts across a full range 
of conservation actors (Willis 2017). In practice, on-ground 
integration amongst councils, mana whenua, DOC, and 
community groups is highly variable across regions. This 
highlights an urgent need for the establishment of robust, 
collegial approaches to national and regional conservation 
planning that empower and resource communities to 
collectively contribute to Aotearoa’s high level biodiversity 
goals, as provided for in the draft National Policy Statement on 
Indigenous Biodiversity (Ministry for the Environment n.d.).

Fourth, we need to systematically monitor outcomes. 
Despite monitoring being an essential prerequisite for adaptive 
management (van Dam-Bates et al. 2018; McGlone et al. 2020), 
investment in measuring biodiversity outcomes in Aotearoa 
is currently minimal. Tier One of a three-tiered biodiversity 
monitoring system (DOC n.d.c) was implemented by DOC in 
2013, but has been progressively scaled back due to budget 
and operational constraints; plots are now re-measured every 
ten years rather than the five years originally planned; and 
quality control and audit components have largely ceased 
(DOC 2022c). A Tier Two sampling protocol was designed 
for intensively managed sites (van Dam-Bates et al. 2018) 
but has received minimal funding for implementation ($300 
000 year−1 from 2018 to 2020); further development of 
this component is currently paused. Some ad hoc outcome 
monitoring is undertaken by DOC operations staff, but has 
decreased over the last decade, and integration and reporting 
of results is minimal. This leaves assessment of biodiversity 
gains from DOC’s management dependent largely on decadal 
measurements of a widely spaced network of plots, only a very 
small proportion of which are located within areas receiving 
intensive management. Most communities lack the resources 
and expertise to undertake comprehensive monitoring, so DOC 
must play a stronger leadership role in providing underpinning 
logistics, tools and guidance.

The role of ecological science and research

Ecological science needed as robust underpinning evidence
In undertaking this review we became increasingly concerned at 
the degree to which ecological research has often been a passive 
responder, focusing on the impacts of narrow groupings of 
invasive mammals in response to socio-political drivers, rather 
than offering long-term, whole-system viewpoints. Conversely, 
where such viewpoints are advanced (Braysher et al. 2012), 
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they are often ignored by conservation managers, politicians, 
and influential lobby groups. The influence of socio-political 
pressures on science is clearly evident in recent publications 
in NZJE, which show a strong shift towards predation-focused 
studies; a search of keywords associated with papers published 
since 2000 identified 38 using the keyword ‘predator’, while 
only fifteen used the keyword ‘browser’ or ‘herbivore’ (and 
one of these focused almost exclusively on the responses of 
fauna to predator control).

Although such shifts in research focus are understandable 
given both the influential role of funding agencies and the high 
degree of uncertainty in Aotearoa’s science funding system, it 
is essential that researchers are able to independently challenge 
and test paradigms driving current conservation management. 
This has happened historically, e.g. when the primary role of 
browsers as causal agents for rātā-kāmahi forest decline was 
questioned and alternative arguments advanced in favour 
of the importance of natural disturbance (Veblen & Stewart 
1982). Subsequent debate (Batcheler 1983) contributed to a 
more balanced understanding, and the roles of both natural 
disturbances and the negative impacts of introduced browsers 
are now generally acknowledged (Ogden et al. 1996).

Ecological research needs to play two main roles to 
support conservation and biodiversity protection. First, research 
needs to provide an evidential basis from which to make 
informed decisions about management interventions such 
as pest control. Second, scientists should be free to robustly 
critique assumptions made by policy makers and conservation 
managers, putting forward alternative perspectives and 
challenging current paradigms. We suggest four ways in 
which targeted research could contribute to whole-system, 
evidence-based biodiversity management.

First, comparative studies could be used to expand 
beyond a predation-only focus and more explicitly consider 
the interactive effects of a range of threatening processes 
and the impact of these on indigenous taxa (Norbury et al. 
2013; Binny et al. 2021). Fenced ecosanctuaries and other 
intensively managed sites, along with mammal-free off-shore 
islands, already provide valuable opportunities for comparison, 
given their comprehensive reduction of biodiversity pressures. 
However, as these are generally biased towards lowland forests 
(Innes et al. 2019), a different approach would be needed for 
extensive montane beech forests or dryland ecosystems that 
currently receive extensive predator control but few if any 
other interventions. In many mainland locations, hypothesis 
testing and experimental approaches are needed to assess 
synergies between predator removal and improvements in 
habitat quality delivered by concurrent control of ungulates 
(and a wider suite of predators) (Allen et al. 2023).

Second, experimental manipulations, with supporting 
ecological models, could be better leveraged to infer impacts of 
different combinations of pressures on indigenous biodiversity 
from field observations (Ruscoe et al. 2005; Holland et al. 
2013) and to predict responses to management interventions 
(Tompkins et al. 2013). Large-scale, long-term, and well-funded 
field experiments, designed to underpin predictive ecological 
models, are vital components of research needed to support 
robust biodiversity and ecosystem conservation (Allen et al. 
2023). Unless such experiments are done and hypotheses 
tested, there is a significant risk that key drivers of decline 
may be overlooked or discounted (Caughley & Gunn 1996; 
Betts et al. 2021). Currently however, such studies are not 
viewed as a high priority for research funding (PCE 2020).

Third, as noted above, measuring the biodiversity outcomes 

delivered by management interventions is essential. At the 
very least, irrespective of whether the management objective 
is suppression or eventual eradication of pests, measurement 
of biodiversity outcomes would support the quantification of 
density-impact relationships, deepening our understanding of 
the level of management effort required to deliver a desired 
biodiversity response (Tanentzap et al. 2009; Forsyth et al. 
2013; Norbury et al. 2015).

Finally, whilst there will always be a desire to expand 
the range of tools in the toolbox for control or eradication of 
invasive mammal pests, in our view a critical gap is the link to 
pest ecology: strategic deployment of the right tools in the right 
sequence to achieve both a target pest density and a desired 
biodiversity outcome (Parkes 1993b). Where eradication is 
not yet feasible, sufficient tools must be available to suppress 
pests to a level that initiates and maintains improvement in 
the biodiversity condition of different ecosystems. Investment 
in new tools should thus be strongly linked to density-impact 
relationships, i.e. to parts of the pest-density spectrum where 
improved efficiency, reduced costs and adjustments for social 
licence to operate are needed to achieve a desired biodiversity 
outcome. Where eradication is feasible, or may become feasible 
in the future, applying the right tools in the right sequence is 
vital (Horn et al. 2022). Yet despite significant investment in 
development of new tools for predators by both DOC (DOC 
n.d.d) and PF2050 Limited (PF2050 n.d.), such investment 
is not linked to target densities of predators or to desired 
biodiversity outcomes (for suppression), nor to strategic 
sequencing of new tools (for eradication). Such sequencing 
is critical if eradication is to succeed (Parkes 1993b; Bomford 
& O’Brien 1995; Horn et al. 2022).

Building ecological research capability and capacity
In general, ecological sciences are strongly single-discipline-
focused in Aotearoa: inter- and trans-disciplinary, cross-
cutting ecosystem ecology and Mātauranga Māori have been 
chronically under-funded for decades (Green & Clarkson 
2006; PCE 2020; Kukutai et al. 2021). A stronger focus on 
hypothesis testing and good experimental design are also 
required to understand the mechanisms behind observed 
ecological responses (Betts et al. 2021; Allen et al. 2023). As 
a consequence, the pool of specialist skills needed to advance 
knowledge on complex ecosystem dynamics, test hypotheses 
in an experimental framework, measure biodiversity responses 
to management actions, construct predictive models that can 
support decision-making, and translate that information into 
policy is extremely limited. Building such capability and 
capacity should be an urgent investment priority as part of 
Te Ara Paerangi, the review of Aotearoa’s research system 
(Ministry of Business, Innovation and Employment n.d.).

Significant changes will also be required to strengthen 
agency uptake of science and ensure non-government actors 
have access to best practice and knowledge if existing (and 
new) knowledge is to better shape Aotearoa’s conservation 
policy and management decision making (Linklater & 
Steer 2018; Selwood et al. 2019). Such uptake requires (1) 
employment of relevant scientific expertise within regional and 
national agencies, (2) active inclusion of scientific expertise 
in evidence-based policy development and decision-making, 
(3) commitment to maintaining strong links between in-
house scientists and expertise housed in universities and 
Crown Research Institutes, and (4) bridging the gap between 
knowledge generation and implementation, as noted in Te Ara 
Paerangi. Planning processes that use spatial conservation 
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planning tools (Moilanen et al. 2009) to integrate expert 
knowledge, social values and descriptions of biodiversity 
patterns could offer major improvements in conservation 
management (Whitehead et al. 2014; Selwood 2019).

Conclusions and recommendations

Although this review was initially prompted by our concerns 
around imbalances in Aotearoa’s management of predation 
versus other biodiversity pressures, we gradually came to 
see this imbalance not so much as the primary issue, but as 
one symptomatic of a broader systemic failure in national 
biodiversity management. While recent extensive landscape-
scale predator control has caught the imagination of many 
in Aotearoa and has undoubtedly delivered some gains for 
a small subset of indigenous species, it also risks creating a 
false sense of achievement that diverts attention from other 
serious gaps in progress towards reaching national biodiversity 
goals. Addressing these gaps is a major challenge given 
the complexity of Aotearoa’s biodiversity system with its 
inadequate funding, multiplicity of players, and current lack 
of clarity around leadership, directions, roles, responsibilities, 
and accountabilities. We conclude by identifying 12 areas 
where in our view change is urgently required: 

(1) Implement system-wide governance that brings together 
a full range of actors, centres Te Tiriti o Waitangi, shares 
decision-making power, facilitates stable conservation 
management through coordinated, long-term direction setting, 
and safeguards against undue influence from minority interest 
groups. 

(2) Quantify the total investment needed to reverse 
the decline of biodiversity in Aotearoa to provide a 
context for future cost-benefit analyses, the prioritisation 
of current conservation investment, and the exploration of 
novel mechanisms to secure adequate and stable long-term 
conservation funding.

(3) Develop a stronger vision and foster inclusive leadership 
that clearly communicates Aotearoa’s biodiversity goals to a 
wide audience, the strategies and tactics that will be used to 
achieve those goals, and progress made toward them.

(4) Adopt a systems approach to management that addresses 
a wider range of biodiversity threats, rather than emphasising 
management of one threat to the exclusion of others.

(5) Critically review the evidential support for, and cost-
effectiveness of, the Predator Free 2050 strategy including the 
scope of biodiversity pressures it addresses, the appropriateness 
of the three groups of predators currently targeted, and the 
degree to which it is likely to deliver outcomes congruent 
with Aotearoa’s high level biodiversity goals.

(6) Use evidence-informed approaches to identify a network 
of interconnected mainland sites and offshore islands that 
provide adequate and comprehensive representation of a 
full range of Aotearoa’s ecosystems and threatened taxa, and 
undertake robust feasibility planning for landscape-scale 
pest control and/or eradications at those sites.

(7) Develop cost-effective and collegial approaches to the 
implementation of comprehensive, intensive management 
of biodiversity threats across and between this network of sites.

(8) Link conservation policy and management actions much 

more strongly to underpinning ecological evidence, including 
scientists in policy development, management decision making 
and the evaluation of outcomes.

(9) Promote initiatives that support local and regional 
conservation efforts both through appropriate transfer of 
nationally-held technical skills and insights, and facilitating 
sharing of local and regional insights.

(10) Clearly state desired biodiversity outcomes for all 
major conservation projects, and undertake systematic and 
comprehensive monitoring of the indigenous biodiversity 
responses they achieve to quantify gains made and determine 
whether policy goals are being achieved.

(11) Increase research investment in capability and 
capacity in complex ecosystem ecology to robustly underpin 
evidence-based management and outcome monitoring, and 
link investment in new tools and technologies to strategic 
deployment of the right tools in the right sequence to achieve 
both desired target pest densities and biodiversity outcomes.

(12) Accelerate the planned overhaul of conservation 
legislation to provide explicit protection to all indigenous 
ecosystems and species in a manner consistent with the 
biodiversity goals stated in Te Mana O Te Taio.
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