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Predator Free 2050 Limited’s Research Strategy focusses on achieving the government’s Predator

Free 2050 interim goal of a breakthrough science solution by 2025 that is capable of eradicating

at least one small mammalian predator from mainland New Zealand.

For the New Zealand mainland, consideration of limits to the incremental improvement of

current approaches has identified a critical need for science breakthroughs that enable the

achievement and maintenance of predator eradication at landscape scale in backcountry.

A range of disciplines, from Acoustic Science to Zoology, could provide the new and emerging

ideas needed – in championing the strategic inclusion of these contributions in the Predator Free

2050 mission, Predator Free 2050 Limited is addressing a gap in the New Zealand Research,

Science and Technology (RS&T) system.

Predator Free 2050 Limited will continue to advocate within the system other strategic

mechanisms to drive the mobilisation of resourcing needed for the science breakthroughs to

achieve Predator Free 2050.

Funding will be available for students and early-career researchers learning and conducting

research in under-represented areas of science for Predator Free 2050 benefit, through which the

building of Māori capability in STEM research disciplines will be encouraged and supported.

Co-funding and support is available to researchers submitting bids for funding from agencies

such as the Ministry of Business, Innovation and Employment, Royal Society Te Apārangi, and the

Tertiary Education Commission, for research aligned to the 2020-2024 Research Strategy.

Contestable funding mechanisms will be run, giving open, robust and objective opportunities to

all interested in contributing to breakthrough science for the Predator Free 2050 mission, in

addition to early-strategy direct investments made in partnership with key providers uniquely

positioned to build on the key outcomes of the 2017-2020 Research Strategy.

Research Strategy Summary1.

R e l a t e d  A c t i v i t i e s

Predator Free 2050 Limited’s 2017-2020 Research Strategy was designed in

collaboration with Tranche 1 of the New Zealand’s Biological Heritage

National Science Challenge (BHNSC), to guide investments to achieve the

government’s interim goal by 2025 of a science solution capable of

eradicating at least one small mammalian predator from the New Zealand

mainland.

Now reaching completion, strategy outcomes have progressed

achievement of the 2025 goal for possums, most notably Zero Invasive

Predator’s achievement of possum eradication from 12,000 has of South

Westland backcountry.

Outcomes have additionally laid strong frameworks for breakthroughs with

stoats and rats. The production of world-first high quality full annotated

genomes of our target species provides the knowledge base for multiple

research directions. 
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The Predator Free 2050 mission, launched in 2016, aims to achieve the national eradication of

possums, mustelids and rats by 2050. With 80% of our remaining bird species under threat

primarily due to their presence (Parliamentary Commissioner for the Environment, 2017), for

example, eradication of these invasive mammal pests is a critical step to safeguarding New

Zealand’s biodiversity into the future. The Predator Free 2050 mission was launched partly in

recognition of the fact that despite decades of dedicated and valuable conservation efforts, and

ongoing incremental improvements in such efforts, step-changes are also needed to safeguard

New Zealand’s biodiversity from predators.

Science, or “the intellectual and practical activity encompassing the systematic study of the

structure and behaviour of the physical and natural world through observation and experiment”,

is a leading potential source of such step-change. In contrast to ‘close horizon’ research, where

already proven ideas are leveraged for ‘best-practice’ operational outcomes through applied

research, breakthrough science comes from ‘mid-far horizon’ research aiming to generate new

science ideas and develop emerging ones, opening new avenues (MBIE, 2015).

Working alongside Predator Free 2050 Limited’s Research

Strategy, the ‘Products to Projects’ funding mechanism addresses

a different gap – the support needed to take proven ideas from

the research environment and make them available to landscape

project managers as effective tools, technologies, and approaches

that they can apply.

This complements the Department of Conservation’s ‘Tools to

Market’ mechanism, which provides longer-term support through

proof-of-concept to pre-commercialisation.

Products to Projects already available include self-resetting traps,

remote-reporting traps, and remote communications. Other

products close to availability include a rat-selective toxin, modular

communications, long-life lures and luring devices, new

mechanical kill devices, targeted toxin devices, and thermal

cameras with A.I. image recognition.

     Breakthrough Science
2. The Predator Free 2050 Mission and 

PREDATOR FREE 2050 LIMITED’S RESEARCH STRATEGY THUS FOCUSSES ON ACHIEVING, BY
2025, THE GOVERNMENTS’ PREDATOR FREE INTERIM GOAL OF A BREAKTHROUGH SCIENCE
SOLUTION CAPABLE OF ERADICATING AT LEAST ONE SMALL MAMMALIAN PREDATOR FROM
MAINLAND NEW ZEALAND.

R e l a t e d  A c t i v i t i e s

P R O D U C T S  T O  P R O J E C T S
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Supporting the Research Strategy, Predator Free 2050

Limited has published a co-designed data standard as a

resource for the conservation community in New

Zealand, to advance the process of sharing data across

systems and organisation (Predator Free 2050 Limited,

2020b).

Developing a data standard for predator control data

can help reduce the number of projects operating in a

siloed manner, enabling the sharing and re-use of data,

making research more effective, and serving as a

building block for innovation. Uptake and further

development of the standard and data-sharing will

continue to be supported.

3. For What Outcomes Does Predator Free 2050 Need  
    Breakthrough Science?

With strong achievements having been made through the 2017-2020 Research Strategy for

backcountry possum eradication, this current strategic focus is more imperative for mustelid and

rat eradication. Such a focus is not unexpected given these are harder-to-control predators.

However, research on new approaches for achieving and maintaining possum eradication at

scale will also be supported, looking to expand the toolbox from an ongoing reliance solely on

aerial 1080 application for control, and providing feasible approaches to maintaining eradication.

In addition to the core technical research requirements for advances to be made, ongoing

conversations on social, cultural, ethical and policy acceptability will be essential for guiding

ongoing use of current tools now, and potential use of new tools and approaches in the future.

In 2019, a detection dog on the 1455 hectares inhabited Lord Howe island flushed out the last

rat seen in the active stages of an eradication operation. In April 2021, rats reappeared on the

island (Kurmelovs, 2021). While there have been many predator eradication successes to date

on uninhabited islands, leading to astounding biodiversity and environmental outcomes, all

evidence indicates that achieving and maintaining predator eradications, where standard

island tool-use and operational approaches are constrained, is not going to be reliably

achievable without step-change breakthroughs.

FOR THE NEW ZEALAND MAINLAND, CONSIDERATION OF THE LIMITS TO THE INCREMENTAL
IMPROVEMENT OF CURRENT APPROACHES HAS IDENTIFIED A CRITICAL NEED FOR SCIENCE
BREAKTHROUGHS THAT ENABLE THE ACHIEVEMENT AND MAINTENANCE OF PREDATOR
ERADICATION AT LANDSCAPE SCALE IN BACKCOUNTRY (PREDATOR FREE 2050 LIMITED,
2020A).

R e l a t e d  A c t i v i t i e s
D A T A  S T A N D A R D S

https://www.theguardian.com/profile/royce-kurmelovs


4. What Breakthrough Science Could Help the 
     Predator Free Mission?

While new tools based on proven ideas, and ongoing operational support and ‘best-practice’

improvements from the application of ecology, sociology and the other humanities, will

continue to make incremental improvements in current approaches to predator management,

breakthrough science advances are needed to realise the vision of national possum, mustelid

and rat eradication. 

WHICH DISCIPLINES COULD THESE NEW AND EMERGING IDEAS COME FROM, AND WHAT
MIGHT THEY LOOK LIKE?

EXAMPLE
DISCIPLINE

EXAMPLE ADVANCE

Acoustic Science
Understanding how to use sound to influence predators over great

distances, either luring or repelling individuals

Biochemistry

Biocontrol

Understanding the chemistry of predators’ cells, informing how to

impact them and not non-target species 

Modern technologies improving the potential for predator control

by their natural parasites (traditional biocontrol)

Chemistry

Developmental 
Biology

Combining with electronics and biological receptors, to detect

predator specific chemicals in the environment

Understanding how predators grow and develop, informing on

ways of preventing animal maturity and breeding 

Electrical
Engineering

New technologies underpinning power solutions that enable long-

life predator detection and control device operation

Endocrinology
Manipulating pheromones to alter predator behaviour,

providing powerful lures and behaviour change

Environmental

Genetics

Sensitive detection of environmental DNA from predators,

allowing cost-effective whole catchment monitoring

Genetic 

Engineering

Novel genetic control approaches that could help humanely,

controllably and cost-effectively eradicate target populations 
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Mātauranga 

Māori

New insights into the holistic management of the natural world

improving whole-system benefits achieved

Mechatronics

New materials for field-deployed tools that meet modern

requirements of biodegradability and carbon capture

Autonomous large-scale control and detection through ‘swarm’

robotics and communications employing A.I.

Microbiology
Leveraging naturally occurring predator parasites and associated

micro-organisms for population control

Nutritional 

Science

Leveraging nutritional deficiencies (e.g. New Zealand soil is

deficient in Selenium) for new approaches targeting predators

Pharmacology
Understanding how active uptake across the predator gut wall can

be made efficient, enabling oral delivery of actives

EXAMPLE
DISCIPLINE

EXAMPLE ADVANCE

Material 

Science

Population 

Genomics

Identifying species-specific targets and functions that could

underpin multiple new control approach developments

Physiology
Improved understanding of how predators work identifying new

ways of achieving effective and humane control

Reproductive 

Biology

Better understanding how predators reproduce, to inform taxa-

specific chemical inhibition of breeding

Toxicology
Inhibition RNA approaches for pest mammals, providing a new

class of highly species-specific effective toxins

Zoology
Understanding predator interactions, e.g. feral cat pheromones

repelling rats, toxoplasma in rats

Immunology
Using technological advances to drive immunocontraception

approaches, investigated in previous decades, to success
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Relevant research primarily supportedStrategic mechanism*

Centres of Research
Excellence (CoRE)- (Bio-
Protection Aotearoa)

Innovative solutions for pest, disease and weed management (pest research

focus on insects, but creating some relevant underpinning knowledge)

National Science Challenge
(New Zealand’s Biological
Heritage)

Social, cultural, economic and policy research for the environment;

developing a biodiversity scorecard; predator management decision-

support-system

National Science Challenge
(Science for Technical
Innovation)

Biosecurity Tech Spearhead Development, implementing connected

robotics for remote, autonomous predator detection and control

Strategic Science Investment
Fund (Land-Based Ecosystems
Platform)

Predator ecology and population biology; conventional tool development

and field trialling; biodiversity outcomes from predator suppression; social

science

*Linked to negotiated or on-demand investments, not non-targeted contestable or institutional funds
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Science Horizon
(not considering non-science innovation e.g. social/cultural/policy integration)

5. addressing a Gap in the New Zealand Research,
    Science & Technology System

While other strategic mechanisms in the New Zealand RS&T system are supporting research and

innovation either directly for, or in support of, Predator Free 2050 (MBIE, 2015), none are

championing breakthrough science for the mission-critical outcomes of possum, rat and

mustelid eradication:

THERE IS THUS A CRITICAL STRATEGIC GAP, FOR SUPPORTING ACHIEVEMENT OF THE
PREDATOR FREE 2050 MISSION, THAT THE PREDATOR FREE 2050 LIMITED 2020-2024
RESEARCH STRATEGY IS FILLING:

The breakthrough science focus of the Predator Free 2050 Limited Research Strategy will

complement the operational, close horizon and integrative focus of some other strategic

mechanisms, while indirectly drawing on knowledge advances made by others for other

purposes, to provide the full spectrum of knowledge, innovation and improvement needed to

drive the PF2050 mission.

Biological

Heritage

NSC

Tranche 2

Science for

Technical

Innovation NSC

Bio-Protection

Aotearoa CoRE

Predator Free 2050 Limited

2020-2024 Research Strategy



For many of the research disciplines needed to best support achievement of the

Predator Free 2050 mission, the New Zealand science system has shortages in the

capability and capacity required. This is most evident in the ‘organismal’ sciences,

the disciplines such as reproductive biology, physiology and developmental

biology that are essential for capitalising on the 2017-2020 Research Strategy.

Predator Free 2050 Limited will provide resources for students and early-stage

researchers learning and conducting research in under-represented areas of

science for Predator Free 2050 benefit, in addition to addressing how to optimise

combinations of technologies to achieve and maintain possum, rat and/or

mustelid eradication in different landscape contexts from regional to national

scale.

THE BUILDING OF MĀORI CAPABILITY IN STEM RESEARCH DISCIPLINES WILL
BE ENCOURAGED AND SUPPORTED (NZQA, 2021).

0 9

The resourcing available to Predator Free 2050 Limited for supporting

breakthrough science is far lower that other strategic science funding mechanisms

for the environment, such as the National Science Challenges. The current

investment into breakthrough science is thus an order of magnitude too low to

meet the challenge of this priority national conservation mission. Unless this is

rectified, efforts to achieve the governments’ interim goal by 2025 of “a science

solution capable of eradicating at least one small mammalian predator from the

mainland” will continue to be severely impact.

PREDATOR FREE 2050 LIMITED WILL THUS CONTINUE TO ADVOCATE WITHIN
THE SYSTEM OTHER STRATEGIC MECHANISMS TO DRIVE THE MOBILISATION
OF RESOURCING NEEDED FOR THE SCIENCE BREAKTHROUGHS TO ACHIEVE
PREDATOR FREE 2050.

Open, directed contestable funding mechanisms are essential for drawing on the

innovation of whole research communities, giving robust and objective

opportunities to all interested in contributing to research missions, allowing

complementary portfolios of work to be supported, and driving best return on

investment for all stakeholders. Such opportunities will be made available for

project funding in addition to, and building on, the Capability Development

contestable investments.

6. implementation OF THE rESEARCH sTRATEGY

Influencing the New Zealand RS&T System

Capability Development

Contestable funding mechanisms



Predator Free 2050 Limited co-funding and support is available to researchers

submitting bids for funding from agencies such as the Ministry of Business,

Innovation and Employment, Royal Society Te Apārangi, and the Tertiary

Education Commission for research aligned to this strategy. 

Initially made available in tandem with the 2019 release of the ‘Draft Predator

Free 2050 Research Strategy 2020-2024’ (Predator Free 2050 Limited, 2020a),

with a focus on supporting new and emerging ideas of priority outcome benefit

(achieving and maintaining predator eradication at landscape scale in

backcountry), this mechanism will continue to support the achievement of

science breakthroughs across the range of disciplines.

Building on successful mainland eradications at the ~10,000 hactares scale,

Zero Invasive Predators will use the testbed of Predator Free South

Westland to push up to the ~100,000 hectares scale.

Horizon-scanning and co-design with the Science for Technological
Innovation National Science Challenge is building a ‘Biosecurity Tech

Spearhead Development’ with a focus on implementing connected robotics

for remote, autonomous predator detection and control.

Horizon-scanning and co-design with Genomics Aotearoa will build a

programme of predator gene function work to underpin research into

multiple control development pathways.

Given the need for timely advances for Predator Free 2050, three early-strategy

direct investments will be scoped in partnership with key providers uniquely

positioned to build on the outcomes of the 2017-2020 Research Strategy

(Predator Free 2050 Limited, 2020a), (notably predator genomes) and informed

by ‘horizon scanning’:

Co-Funding and Supporting Applications to other 
Contestable Funds

Direct Investment

In addition to Data Standards, International Engagement on New Technology,

and Evidence Synthesis and Knowledge Transfer, we will support other mission-

enabling elements including quantifying the carbon gains from predator

eradication, developing national strategies for the different potential pathways

to success, and reviewing potential unintended consequences of predator

eradication.

Enabling Elements for the Predator Free Mission
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A further gap in the knowledge system for

Predator Free 2050 is the timely and accurate

synthesis of the established body of literature

and new research and ‘best-practice’ findings

tailored to stakeholder audiences, to inform

their decision making.

Keeping the public engaged will be critical for

maintaining support for this long-term national

mission. Getting the latest findings to project

managers will ensure that the most effective

tools and approaches are brought to bear on the

ground. Robust and objective evidence synthesis

is essential for supporting decisions about how

Predator Free 2050 is to be achieved. We will

support knowledge-brokering roles and

activities to ensure that these needs are met,

coordinating with already-effective channels

such as the Predator Free New Zealand Trust.

E V I D E N C E  S Y N T H E S I S  A N D  
K N O W L E D G E  T R A N S F E R

Predator Free 2050 Limited will continue to

actively engage in international deliberations on

the role of new ‘Synthetic Biology’ technologies in

the conservation of biodiversity, through

membership of the International Union for

Conservation of Nature Task Force on Synthetic

Biology, and the United Nations Convention on

Biological Diversity Ad-Hoc Technical Expert

Group on Synthetic Biology. Such technologies will

potentially provide new, safe and humane

approaches to assist with the eradication of

invasive mammal pests, but deployment to the

environment would require robust technical,

social, cultural, ethical and policy consideration.

I N T E R N A T I O N A L  E N G A G E M E N T
O N  N E W  T E C H N O L O G I E S

R e l a t e d  A c t i v i t i e s

R e l a t e d  A c t i v i t i e s



Kurmelovs, R. (2021, April 19) Rats reappear on Lord Howe Island for the first time since 2019

eradication program. Guardian. https://www.theguardian.com/australia-news/2021/apr/19/rats-

reappear-on-lord-howe-island-for-the-first-time-since-2019-eradication-program 

Ministry of Business, Innovation and Employment (2015). National Statement of Science

Investment 2015-2025. Ministry of Business, Innovation and Employment, Wellington, New

Zealand. https://www.mbie.govt.nz/science-and-technology/science-and-innovation/funding-

information-and-opportunities/national-statement-of-science-investment/

New Zealand's Qualifications Authority. Māori and the Future State.

https://www.nzqa.govt.nz/maori-and-pasifika/maori-and-the-future-state/ 

Parliamentary Commissioner for the Environment (2017). Taonga of an Island Nation: Saving New

Zealand’s Birds. New Zealand Parliamentary Commissioner for the Environment, Wellington,

New Zealand. https://www.pce.parliament.nz/publications/taonga-of-an-island-nation-saving-

new-zealands-birds

Predator Free 2050 Limited. (2020a). Draft Predator Free 2050 Research Strategy 2020-2024.
https://pf2050.co.nz/app/uploads/2019/11/Predator-Free-2050-Research-Strategy-2020-2024.pdf

Predator Free 2050 Limited. (2020b). Predator Control Data Standards.

https://pf2050.co.nz/data-standards/ 

R e f e r e n c e s

1 2

https://www.theguardian.com/australia-news/2021/apr/19/rats-reappear-on-lord-howe-island-for-the-first-time-since-2019-eradication-program
https://www.nzqa.govt.nz/maori-and-pasifika/maori-and-the-future-state/
https://pf2050.co.nz/data-standards/
https://pf2050.co.nz/data-standards/
https://pf2050.co.nz/data-standards/

