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Statement of Authorship

This report is a compilation of separate reports prepared by each of two research
streams that investigated people’s perceptions of the use of genetic technologies for
environmental management and conservation purposes. The research had two

engagement streams:

e General Public engagement undertaken by researchers from the University of
Otago and the University of Auckland;
e Maori engagement undertaken by researchers from Te Tira Whakamataki (TTW),

the Maori Biodiversity Network.

Each research stream addressed similar research goals and used phased research
methodologies that had commonalities and differences that adapted the research
techniques to suit their respective communities. After each research phase, the
collected data was analysed and emergent understandings were used to iteratively

inform each stream’s approach to the next research phase.

Each research stream prepared separate research reports that are combined in this

document using the following structure:

o PartA Research rationale and literature review common
to both streams

e PartB Research methodology, findings and insights from the
General Public Engagement stream

e PartC Research methodology, findings and insights from the
Maori Engagement stream

e PartD References and appendices common to both streams
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Executive Summary

Background

This report outlines research findings into New Zealanders’ perceptions of genetic
technologies for environmental and / or conservation purposes. The work was funded
by the Biological National Science Challenge, based on the awareness that ‘before we
adopt any new technology we must ensure it is suitable for our lands, our native species

and our people’.

To better understand what ‘suitable’ means to the public of Aotearoa New Zealand, we
have engaged people in dialogic and deliberative processes to enable them to
deliberate and design in groups what environmental futures might look like for specific

genetic technologies in specific contexts.

This research was conducted in two streams, one focussing on engagement with the
general public and the other focussing on engagement with Maori to elicit specific
aspirations and concerns about gene technology in a way that they self-determine. The
public engagement was undertaken by social scientists at the University of Auckland

and the University of Otago.

Maori engagement was undertaken by researchers at Te Tira Whakamataki (TTW).
Maori participation in modern biosecurity follows a pattern similar to other Indigenous
efforts at asserting Indigenous environmental approaches. These efforts are constrained
by colonial histories and ongoing systemic marginalisation, with rare moments to pursue

self-determination but occasional opportunities to engage and inform wider strategies.
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Methods

Engagement with the general public included three phases: Explore, Refine, Deliberate.
A total of 376 participants engaged in 38 engagement events (workshops), 43

deliberative focus groups who deliberated on a total of 69 scenarios.

In the first phase, a wide range of New Zealanders were engaged in discussions about

their visions for environmental futures and to consider the use of genetic technologies.

In the second phase a broad range of stakeholders were engaged to understand the
technical feasibility of genetic interventions, determine a set of environmental scenarios
where genetic technologies are seen to have a potential role, and to explore the range

of concerns these scenarios might raise.

In the third phase, the public were again engaged, this time in small group deliberations
addressing four specific environmental scenarios: myrtle rust, wilding pines, rats and
varroa mite, using RNAi (myrtle rust; varroa mite), gene editing (wilding pines) and gene
drive (rats). Each group was asked to reach a consensus decision on the tools they
wanted to see in New Zealand’s environmental management toolbox, and what cautions

or guidelines they wanted considered around the use of management tools.

TTW used two methods to gauge Maori attitudes to, and beliefs on, genetic
technologies. They undertook a national survey and received 537 responses, with 26%

who self-identified as Maori and 74% as Pakeha. They assessed people’s

e support for using genetic tools in pest control and environmental protection;
e comfort with various genetic technology tools;

e trusted information sources.

TTW complemented the survey with group discussions to explore the attitudes,
motivations, and cultural nuances underpinning comfort and discomfort to genetic tools
in biosecurity. Participants included Maori researchers and academics, community
members and kaumatua active in biosecurity. Five scenarios were presented that were
specific and of relevance to their communities. These were: De-extinction: Bringing
back the Huia; Genome Editing: Manuka and Pohutakawa Resistance to Myrtle Rust;
Sterile Insect Technique: Fruit Fly Invasion; Transgenics: Kimara Resistance to Insects

and Gene Drive using CRISPR: Possum Infertility.
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Key Findings

General Public Stream Phase 1

=> Environmental visions are a key framework in which hopes and desires help to

determine a sense of problems and opportunities. For many New Zealanders,
the potential role of genetic technology is largely imagined through predator
control, including the aspirational Predator Free 2050 project. People have a
wide range of perspectives, reflecting hopes and concerns for technology,

environment, society, economy, cultural values and beyond.

Who should sit around the decision making table? Trust in science remains high,

while trust in industry is lower.

While the questions around genetic technologies for the environment are not
top-of-mind for many New Zealanders, there is a desire for more information
and, importantly, for more conversation. This needs to be accomplished in ways
that hear and acknowledge multiple views and visions as legitimate, even if
people feel a sense that, because they don’t know enough about genetic

technologies, they lack epistemic legitimacy to speak.

Fundamentally, New Zealanders saw the possible introduction of gene
technology into the environmental management architecture to be less about the
technologies themselves, and more about the social, economic and

environmental factors.

General Public Stream Phase 2

= Science and innovation is often presented to the public in relation to radical

and/or futuristic ideas. For quality public engagement, it is necessary to present
feasible science, connected to actual problems and genuinely targeted and

reachable solutions.

The variety and specificity of the technology is often quite distinct from the way
gene technology is imagined in the public sphere. Specifically, gene silencing

(RNAI) is a front runner in terms of potentially applicable technology.
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General Public Stream Phase 3

- People can deliberate with a deep and nuanced consideration when supported

with appropriate and contextualised information about environmental scenarios

and potential technologies.

Decisions about the inclusion of genetic technologies in the environmental
management toolbox are accompanied by a wide range of cautions, not only for
ecological impacts, but also for social, cultural and economic impacts. People
wish to see high levels of regulation and oversight of these technologies, both

New Zealand wide and internationally, if they were to be used.

While trust in science is generally high, people wish to see more research done,
particularly in contained environments. Trust in industry tends to be much lower,
with suspicion levelled in particular at the idea of profit making from genetic

technologies, while costs to industry and to exports were also of concern.

Not everyone accepts environmental problems as presented, and even if they do
this does not imply an acceptance of new technologies as solutions. If problems
are seen as urgent this raises the acceptance of the possible use of genetic

technologies, but not universally.

Potential support for the introduction of a technology is not determined by the
technology itself. Non-technical factors, from commercial interests to whether the

intended target is flora or fauna hold more sway over such positions.

The link to commercial interests is viewed as a concern when it is perceived as
potentially biassing, but viewed as a positive when potentially holding industry to

account.

General Public Stream Deliberations on the Specific Environmental Issues

This research used a deliberative process with public groups to hear their views on

whether and how genetic technologies should be used for four specific environmental

scenarios, and what cautions they would want to see in place.

mm f Public Deliberation on RNAi for Myrtle Rust

= Almost half of the public groups decisively supported the inclusion of RNAi as a

genetic technology in the environmental toolbox for myrtle rust, largely as a
replacement for fungicides. However, all groups recommended a cautious

approach with regulatory control, careful implementation and more and
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continued research needed to monitor and address ecological and off-target

impacts and issues of ownership.

mm f Public Deliberations on ne Editing for Wilding Pin

= Some groups expressed strong support for the inclusion of the technology in the

environmental management toolbox, or for more research into its possible use.
But this was tempered by concerns about the potential ecological impacts of
genetic engineered pines and a questioning of the problem definition itself (are

wilding pines a problem or an opportunity).

Summary of Public Deliberations on RNAi for Varroa Mite

-> |n contrast to the other scenarios, the broader commercial and economic context

and human health were considered alongside the ecological impacts in group’s
decision-making of the varroa mite scenario. While RNAi technology was seen
to offer benefits over current tools for myrtle rust and perceived to carry fewer
risks, this was not seen to the same extent with varroa mite, with groups largely
offering only tentative and conditional support for the implementation of gene
technology to manage this biosecurity issue. However, RNAi technologies were

considered preferable to genetic modification.

Summary of Public Deliberations on Gene Drive for Rats

-> While groups agreed that rats were a significant pest in New Zealand and

supported a predator free vision, they overwhelmingly called for a very cautious
approach to any consideration of gene drive for rat eradication or control. Much
of the precautionary approach was driven by the high level of unknowns
surrounding the technology. A sense that the current tool box was insufficient or
ineffective at meeting predator free visions and the perceived animal welfare
advantages that gene technology might offer were set against the considerable
environmental, technological, regulatory, governance and legal and ethical

challenges of the technology.

Special Interest Group

=> Two special interest groups were approached to deliberate on the scenarios.

The group drawing on GE Free and organics communities across the country
expressed deep concern and suspicion about the implementation of gene

technologies. This was based on significant concerns over the control and
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management of the technology. However, there was some variability within
these interest groups over the application of gene technologies in specific
situations, in particular if genetic technologies reduce the use of toxins in the
environment. The group drawn from students in an undergraduate at university
course saw considerable potential for the application of gene technologies for
environmental purposes and the need for more and continued research to into
these technologies, however, they also sought a very cautious approach with
regulatory control, careful implementation and research needed to monitor and

address ecological and off-target impacts.

The analysis of conversations and the 10 insights provided in the report's synthesis
chapter, provides a rich understanding of people’s nuanced and careful decision-making,
considerations and cautions. These may assist decision-makers to more deeply
understand what safe and responsible innovation may mean to New Zealanders, as

they contemplate the potential of genetic technologies in the natural environment.
Maori Stream Survey and Scenario Insights
Reflecting on the survey’s key insights emerged:

e Discomfort was primarily driven by the unknowns of genetic tools and
technologies

e whakapapa and its implication forms the backbone of any discussion about
genetic technologies

e Education, training and information sharing could influence people’s comfort

levels.

The group scenario discussions revealed consistent perspectives where participants
emphasised the importance of thinking about whakapapa (in various forms), fully
understanding broader ecological impacts, and strictly following tikanga processes set
forth by community for any genetic technology proposal (regardless of which tool). Even
for those who showed cautious openness to the use of genetic technologies under
specific, well-regulated conditions, significant concerns remain about the unknown

consequences and ethical implications, including on whakapapa.

While TTW’s results offer valuable insights, they should not be generalised to all Maori
across Aotearoa but rather should serve as a starting point for further discussions and

community consultations.
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PART A

Introduction

This research has two separate but complementary research streams including:

e General Public Engagement
e Maori Engagement

Part A contains two chapters relevant to both research streams including:

e Rationale

o

@)
O
@)

Purpose of the Research
Research Scope

Research Streams and Teams
Audiences for this Report

e Literature Review

O

o O O 0 o 0 O o0 O ©°O

Introduction

Public Perceptions of Gene Technologies in Social Science Literature
Methodology of Review

Breadth of Social Research

Public Perceptions of Genetic / Biotechnologies

Factors that Shape Perceptions of Genetic / Biotechnologies
Demographics: Scientists vs the Lay Public

Key Themes in People’s Conversations

Social Science Methodologies

Insights to Guide Public Engagement for Current Research
Maori Perceptions about Gene Technologies
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1.0 Rationale

1.1 Purpose of the Research

This research has investigated people’s perceptions of genetic technologies for
environmental and / or conservation purposes by undertaking conversations across

Aotearoa / New Zealand. The research has sought to:

e listen to, gather and explore New Zealanders’ perceptions and concerns about
the possible role that genetic technologies could play in addressing

environmental and conservation issues;
e This included gathering perceptions on:

o current and future management tools including genetic technologies for

specific environmental and conservation issues;

o cautions / guidelines that should be put in place if new genetic

technologies were to be considered or used;

e Examine the effect and effectiveness of deliberative processes in supporting

decision-making of contested and complex socio-environmental issues.

As Maori cultural identity, beliefs, values, practices and well-being are inextricably linked
to te taiao (the natural environment) the research also explicitly sought to engage with

iwi/ hapd and whanau

e to elicit their specific concerns and aspirations about gene technology in a way

that they self-determine.
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The research has been funded by the Biological National Science Challenge, as part of

the Molecular Technologies ‘Tiaki Protect’ Science Challenge. This Challenge states:

“Technological innovation is racing ahead around the globe, but what
does this mean for Aotearoa? Before we adopt any new technology we
must ensure it is suitable for our lands, our native species and our people.
This four-part research programme delves into different molecular

technologies and what they might look like in a New Zealand context.”
(Biological National Science Challenge, 2023)

To acknowledge the Biological Heritage National Science Challenge’s recognition that
technology must align with wider environmental, social and cultural perspectives, this
research has started from the position that there are multiple views and voices about the
use of genetic technologies for biodiversity, biosecurity and conservation. Some are

supportive, some are opposed, some have questions and concerns.

With complex issues, such as genetic technologies, conversations provide opportunities
to involve, listen to, and understand a diverse range of perspectives. The dialogue that
is central to the conversation enables people to engage in inclusive and informed
discussions about current and future technologies. Underpinning these conversations
about controversial technologies is a recognition that innovation is not just technology,
but rather it is “a comprehensive vision of what the world might look like” that is “driven

by people’s needs, ambitions and dreams” (Klerkx, et al, 2012).

The Biological Heritage National Science Challenge has previously funded research into
public perceptions of genetic technology research, as part of a research programme that
sought to both deepen and broaden understanding of what is important to New
Zealanders when considering options for pest control (see Chapter 2 for further
discussion). That research programme included an examination of public opinion about
the exploration of three novel pest control methods; gene drive (GD), trojan female
technique (TFT) and pest specific toxin (PST). It undertook a comprehensive survey of
around 8,000 people and supplemented this with focus groups (see MacDonald et al.,
2020; Kirk et al., 2020; MacDonald et al., 2021a, 2021b, 2022; Dixson, et al, 2022).
Dixson et al. (2023) also looked at perceptions around trust in science and scientists.

The Biological Heritage National Science Challenge has also funded kaupapa Maori
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research to explore cultural perspectives of RNAIi technology (Palmer et al., 2021;
Palmer et al., 2022).

This current research is a further step forwards in understanding people’s perceptions of
genetic technologies. To do this, it has engaged people in deliberative and dialogic
processes to enable them to co-design environmental futures while engaging in
conversations with others about specific genetic technologies in specific contexts. Using
‘scenarios’ to frame discussions, it has sought to examine whether people feel there is a
place, or not, for genetic technologies in Aotearoa / New Zealand in specific
environmental contexts, and if they see a place for gene technologies then, under what
conditions. Recognising the contested nature of the topic, the research sought to be
impartial around both the potential harms and/or benefits of implementing genetic

technologies for environmental and conservation purposes in Aotearoa New Zealand.

By using deliberative processes, the research has utilised what Sheila Jasanoff (2003,
2007) calls “social technologies” to inform and also counteract “the predictive
technologies of hubris” that largely dominate science innovation. Jasanoff calls these
social technologies the “technologies of humility” that, “give combined attention to
substance and process, and stress deliberation as well as analysis”. The technologies of
humility, founded on the processes of deliberation and dialogue, provide opportunities to
engage people as active participants, “imaginative, affected by history, place and social
connectedness and a source of knowledge, insight and memory.” Through deliberative
and dialogic processes and the reciprocal learning that occurs, Jasanoff writes that we
can “design avenues through which societies can collectively reflect on the ambiguity of
their experiences”, while assessing “the strengths and weaknesses of alternative

explanations.”

1.2 Research Scope

The research focuses exclusively on people’s perceptions of the use of genetic
technologies for conservation and environmental issues. Topics beyond conservation,
such as its use for industrial agriculture or human health were not considered for
discussion. However, at times the scenarios used in the research overlapped into

agricultural / farming / food contexts (e.g. varroa mite and wilding pines).

The research methodologies also preference qualitative methodologies, as these
provide an appropriate and effective approach for gathering and examining the nuances

in people’s conversations. Where appropriate we do include quantitative measures, but
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these focus more around the effect and effectiveness of the engagement and
deliberative processes used in the research. In the scenarios we do seek to give some
indication of decisive support or opposition for the technologies under discussion in each

scenario.

The research sought to capture a broad range of perspectives. In most cases people
have volunteered but in some instances the voice of special interest groups were
approached, particularly from the community in New Zealand that is and has been
historically opposed to the release of genetic technology research outside contained
indoor laboratory environments. In addition we have sought the voice of future
‘scientists’. As both groups have been specifically recruited for their particular views,
they are deemed to be special interest groups, and any analysis, while included, is not

collated with the wider public sessions.

As the research was particularly interested in capturing people’s concerns about the
application of genetic technologies, the methodologies were designed to enable people
to reveal their concerns and how these might be considered in the governance and
regulation of new technologies. However, an exploration or critique of the current state
of the scientific literature or grey literature on the science of genetic technologies is
beyond the scope of this research. The focus instead has been on listening to and
gathering the nuances in people’s perceptions through deliberative processes, about the
application of gene technologies for conservation or environmental purposes. The focus
has been on enabling people to work with others to co-develop future possibilities

considering the wider socio-cultural-environmental-economic contexts.

During the time of the research, New Zealand’s new coalition Government released its
Harnessing Biotechnology policy document. This research was established before this
policy document was released and had no prior knowledge of it, however, the proposed
policy and the subsequent media, political and interest group conversations around
gene technology did filter into people’s conversations during the research. While the
report does not seek to respond directly to the specifics in the policy, the research’s
findings may offer insights for policy and decision makers to enable the public’s

perceptions to be heard and included in decision-making.
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1.3 Research Streams and Teams

The multi-disciplinary research team draws from a wide breadth of expertise in kaupapa
Maori research, theoretical and applied social research including deliberative processes,
qualitative and quantitative research methodologies and programme evaluation. The

research team is well-versed in trans- and inter- disciplinary research.

To ensure the methodologies, processes and outcomes contributed to Tiriti-led
science-policy and governance and were responsive to New Zealand's multicultural
society, the research team operated as two distinct but complementary engagement

streams as follows:

e General Public Engagement Stream

e Maori Engagement Stream

Both engagement streams shared overall goals, but they differed in the communities
they each engaged and how they engaged their communities to ensure appropriate
methodologies for their respective contexts. This led to some insights specific to the
communities each engaged with, and some insights common to both. To reflect this
approach the report presents the engagement stream’s methods and findings

separately.

1.3.1 General Public Engagement

Social scientists from the University of Auckland and the University of Otago (and
subsequently Australian National University) undertook conversations with a range of
groups and individuals across both the North and South Islands of Aotearoa New
Zealand, using public dialogue processes, semi-structured individual and small group
interviews, and deliberative democracy processes (see Chapter 3 Methodology for a
detailed description). These qualitative approaches have been used to paint a rich
picture of a range of New Zealanders’ perspectives about genetic technologies for
environmental / conservation purposes and their vision for the technologies they wish to

see in the future to manage environmental issues.

1.3.2 Maori Engagement

Maori participation in modern biosecurity follows a pattern similar to other Indigenous
efforts at asserting Indigenous environmental approaches. These efforts are constrained
by colonial histories and ongoing systemic marginalisation, with rare moments to pursue

self-determination but occasional opportunities to engage and inform wider strategies.
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Many Maori communities are well aware of the urgency of the biosecurity challenges in
Aotearoa today. This “situational awareness” and Maori commitment to biodiversity as a
cultural as well as an economic foundation to their lives, underpins the formation of Te

Tira Whakamataki, and their involvement in this particular project.

Te Tira Whakamataki (TTW) is a Maori environmental not-for-profit and was included in

this project to engage with Maori across Aotearoa on their perspectives of genetic
technology for environmental protection. TTW’s aim was to examine the cultural, social,
and emotional factors that made Maori participants either comfortable or uncomfortable
with the use of genetic technology. Their goal is to use this information to spread
awareness amongst Maori communities of potential biosecurity tools; inform them of the
factors driving attitudes to gene tech; and be a reliable source of information for
decision makers to consider when approaching Maori communities with genetic

technology proposals.

Te Tira Whakamataki (TTW) undertook their work from the lens of several values and
principles which serve as guides on the purpose of the work (the why) and how the work

is carried out. These values and their associated principles are:

e TOHUNGATANGA | EXPERTISE
o Acknowledging and elevating Maori experts, kaitiaki, knowledge, and lore
to environmental spaces.

e MANAAKITANGA | RECIPROCITY OF CARE
o Upholding the mana of everything and everyone with kindness,
generosity, respect, decolonization, and equitable practices.

o WHANAUNGATANGA | RELATIONSHIPS & CONNECTIONS
o Fostering reciprocal relationships built on the intention of strengthening
connections, especially between people and te taiao.

o RANGATIRATANGA | LEADERSHIP & SOVEREIGNTY
o Asserting Maori rights, sovereignty, and law in everything we do.

e WAIRUATANGA | UNIQUENESS & BELONGING
o Living and interacting with te taiao on our own terms (self-determination).

o KAITIAKITANGA | STEWARDSHIP
o Acting on our responsibility and right to care for and protect te taiao

These values were embedded in the connections, relationships, methods, questions,

and analysis TTW made in their work to ensure its relevance for iwi and hapa.
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1.3.3 The Researchers

The research team is a multidisciplinary research team, with a breadth of expertise in
kaupapa Maori research, theoretical and applied social research including deliberative
processes, qualitative and quantitative research methodologies and programme
evaluation. The team has extensive experience in transdisciplinary and interdisciplinary

research. For more information about the team members visit the project’s research

website: https://www.talkingecogenetech.nz/about

The researchers also supplemented their own expertise with engagement and
collaborations with a diverse range of scholars including scientists who are currently
working in gene technology, iwi/hapi and whanau, stakeholders and applied

practitioners with experience or interest in gene technologies.

1.4 Audiences for this Report

While the research report has been undertaken for the Biological Heritage National
Science Challenge as an extension to their previous social research exploring public
perceptions of pest control technologies (see Chapter 2), we acknowledge that the
research will have pertinence and interest to a range of audiences. The main audiences

are listed below.

1.4.1 Research Institutions

There is a recognition from scientists that community attitudes remain key factors in
whether genetic technologies can and should be used in New Zealand. The Royal
Society of New Zealand Te Aparangi, which has considered the potential of gene drives
for pest control, stated that “Relational trust and communication between the public,
government and scientists is required for new genetic technologies to be accepted”
(Royal Society Te Aparangi, ‘Gene Editing Scenarios in Pest Control, August 2019, p.
17).  Similarly scientific papers also increasingly recognise the need for public
acceptance and the challenges of achieving this, as Dearden et al. (2018) state, “One
key issue is how to open a dialogue with the public that isn't immediately polarised into
the pro vs anti-GM debate. ... An informed and thinking public contributing to and
shaping the debate is essential for the success of our national goals to reduce or

eliminate pests.” (Dearden, et al, 2018, p. 237).
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1.4.2 Policymakers

In New Zealand, a cautionary approach to genetically modified organisms was
enshrined in law in the 1996 Hazardous Substances and New Organisms Act (the
HSNO Act). The purpose of this Act was to “protect the environment, and the health and
safety of people and communities, by preventing or managing the adverse effects of
hazardous substances and new organisms”, a purpose that is expected to take in
account a range of matters including the sustainability and intrinsic value of native flora
and fauna, and of valued introduced species, as well as the rights and values of tangata

whenua (Parliamentary Counsel Office, 1996).

In 2001, the Royal Commission report on Genetic Modification made the case that a
cautious approach was necessary to protect New Zealanders. For this approach they
found that the regulatory framework in place was sufficient, in particular that the existing
Environmental Risk Management Authority (ERMA) would be well placed to provide
oversight and enforcement of the regulatory framework. These responsibilities were

transferred to the Environmental Protection Authority (EPA) in 2011.

In 2023, the Coalition Government released a policy document called “Harnessing
Biotechnology”. This states: “It is time for New Zealand to responsibly and safely open
up access to the benefits of gene technology”. While this current research was
established before this policy announcement, and not in response to it, the changing
political landscape did enter into people’s conversation and therefore the research’s
findings may offer valuable insights for policymakers and decision-makers reviewing

New Zealand’s regulation and legislation governing genetic technologies.

1.4.3 Maori

As Maori cultural identity, beliefs, values, practices and well-being are inextricably linked
to te taiao (the natural environment), the research will be of specific interest to iwi/ hapd
and whanau. Furthermore as the research explicitly engages with iwi/ hapd and whanau
through the Maori engagement stream led by Te Tira Whakamatiki, the report findings
will provide insights on how Maori concerns and aspirations about gene technology can

contribute to Tiriti-led science-policy and governance in ways that Maori self-determine.
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1.4.4 Interest Groups

Interest groups, environmental groups and industry bodies hold a diverse and often
divergent range of perspectives about novel technologies and particularly gene
technologies. While they typically hold firm and sometimes fixed positions, they
recognise the complex relationship between science, technology, society and
governance and seek inclusive decision-making. The findings may offer these group’s

insights to the public’s current perceptions around genetic technologies.

1.4.5 The Public

This research has been about engaging and empowering participants and communities
to be part of conversations that seek to inform Aotearoa New Zealand’s environmental
futures. By engaging with the public while technologies are being developed and while
regulatory frameworks are being considered / re-considered, the public can discuss,
plan, raise concerns and even co-design the technologies and their regulations. We
argue the most effective time to engage people in the questions that surround genetic
technologies for the environment is before decisions are made about the use of those
genetic technologies, with the ability to re-open discussions as problems as tensions
emerge. Concerns for the environment have accelerated, particularly in the areas of
predator control, biosecurity / biodiversity and climate change. While trust in science and
in policymakers can be fragile it may be strengthened by grappling with people’s visions
of environmental futures. As Jasanoff et al. (2015, p. 7) states, “The challenge for
democracy and governance is to confront the unscripted future presented by
technological advances and to guide it in ways that synchronise with democratically

articulated visions of the good.”
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2.0 Literature Review

2.1 Introduction

This current research adds to a small body of research that has sought to capture,
record and publish New Zealanders’ perspectives of gene technology. In this chapter we
present an overview of published material from both the academic and ‘grey literature’
that has examined people’s perceptions on the use of genetic biotechnologies for

conservation and environmental management purposes.
The review had the following key objectives:

1. To summarise existing social science research that has explored public
perceptions of the potential development and use of genetic / biotechnologies for
conservation and environmental management purposes i.e. for biodiversity and
biosecurity purposes, in New Zealand between 1991 and 2023 (see sections 2.2
to 2.9 and Appendices 10.3 and 10.4)

2. To provide insights from the literature that might offer guidance to the approach

and methodology used in the public engagement stream (see section 2.10)

3. To gather a broad collection of perspectives from the Social Science Literature
addressing Maori perspectives use of genetic / biotechnologies for conservation

and environmental management purposes (see section 2.11 and Appendix 10.5).

As such, the review sought to present an ‘overall picture’ of research to date in New
Zealand that has sought to engage the public and Maori communities in dialogue about
gene technologies or has gathered public perceptions about gene technologies for

conservation or environmental purposes.
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Supplementary appendices in this report (Appendix 10.3, 10.4 and 10.5) provide
additional summaries of information presented in this chapter. Appendix 10.3 presents a
summary of deliberation factors when considering the development and application of
biotechnologies for environmental management purposes. Appendix 10.4 presents a
descriptive summary of all included social science literature that was reviewed and
includes research sources, key research objectives, methods and measurements, and
high-level insights relevant to this research’s objectives. Appendix 10.5 presents a
collection of Maori / te ao Maori and / or matauranga Maori perspectives from the

literature.

2.2 Public Perceptions of Gene Technologies in Social Science Literature

A review of the social science literature was undertaken to identify and examine both
academic research and research from the grey literature undertaken in New Zealand
between 1991 and 2023 which has examined the use of genetic / biotechnologies for

conservation and environmental management purposes.

2.21 In Scope

The primary focus was on genetic technologies for conservation or environmental
management purposes. However, a preliminary overview of the research revealed that
the terminology around genetic technologies is often used interchangeably with terms
such as ‘genetic engineering’ ‘genetic modification’ ‘synthetic biology’ and similar (F. J.
Coyle et al., 2003; Hunt et al., 2003; Macer et al., 1991). Terms associated with genetic
technologies also fall under the broader scope of ‘biotechnologies’ which are defined as
“any technique that uses living organisms or processes to make or modify products, the
environment or organisms” (Sheppard & Urquhart, 1991). The Parliamentary
Commissioner for the Environment noted the conflation of terminologies in the 2000

report Caught in the Headlights.

“...participants and interviewees made little distinction between biocontrol
issues and genetic engineering issues. Given that all the biocontrol
methods currently being researched, except one (hormonal intervention),
would use genetic engineering, this rolling together of the issues was not

surprising”

(Office of the Parliamentary Commissioner for the Environment, 2000).
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As such the review included participants’ perceptions/feelings toward biotechnologies
for conservation/environmental purposes more broadly. Therefore, the term

genetic/biotechnology is used throughout this review.

2.2.2 Out of Scope

The review did not include research into public perceptions of the use of genetic
technologies for topics beyond conservation, such as its use for industrial agriculture or
human health. However, as some of the studies were broad in scope exploring public
perceptions for genetic /biotechnologies in general i.e. for a variety of purposes
including environmental purposes, key insights from its use in other applications were at
times gathered for comparative purposes. However, this should not be seen as a

comprehensive representation of social science research for such applications.

Furthermore, given a key objective was to ascertain an ‘overall picture’ of New Zealand
research i.e. undertaken in New Zealand or about New Zealand, the international
literature was not included in this review, although occasional references for comparison

have been used to illustrate a finding’s importance, impact, or potential.

The focus of the review therefore was on completed and published research that was
available online at the time of the review. An historically complete collation of works

would require inclusion of studies before 1991 and those not readily available online.

2.3 Methodology of Review

2.3.1 Document Sourcing

Documents were sourced via online public access portals, and relevant academic
databases. The review broadly focused on gathering research that could build an
overall picture of New Zealanders’ acceptance/non-acceptance, views and feelings
about the development and potential use of genetic/ biotechnologies for the purpose of
conservation (biodiversity) or other environmental purposes (e.g. biosecurity), with

specific focus on any mention of ‘genetic technologies.’

Key word searches included ‘Aotearoa,” ‘New Zealand,” ‘Gene/Genetic’ ‘“Technology /
Tool / Method” and ‘Public,” ‘Environment’ with related word searches including
‘Biotechnology,” Conservation’,” Gene Drive’, and ‘Pest Management’ alongside relevant
general social scientific measures of interest such as ‘Perceptions,’ ‘Views’, ‘Feelings’,

‘Acceptance,’ ‘Support’ and ‘Social Acceptance’.
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2.3.2 Description of Documents

A total of 35 documents were included in the review, including nine official reports and
26 academic articles/chapters. Of the 35 documents, 14 were New Zealand social
science studies, while the remaining documents provide broader contextual information

such as literature reviews, media analyses, government summary documents etc.

In sustaining the review’s primary focus i.e. to gain an understanding of the ‘overall
picture’ of New Zealanders’ perceptions and feelings towards genetic / bio technologies

for environmental purposes, each research document was assessed for its:

e Relevance to the topic
e Methodological approach (e.g., surveys, interviews, focus groups)
e Key findings and overall insights

e Research methods strengths and limitations

Appendix 10.4 provides a summary of all the reviewed documents.

2.4 Breadth of Social Research

Modern biotechnology publications that notably emerged in the 1970s with studies
increasing in the 1980’s and particularly in the 1990s initially largely focussed on
research for the food industry looking for solutions and/or enhancements for commercial
and consumable products (Macer et al., 1991). As research progressed in the 1990s, it
expanded to include the indirect impacts of such technologies on the environment such
as pest-resistant crops or the removal of DDT from soil, and subsequently their direct
application for conservation and environment management purposes e.g. reducing pest
numbers (see Edwards, 2017; Macer et al., 1991; Office of the Parliamentary

Commissioner for the Environment., 2000; Sheppard & Urquhart, 1991).

Biotechnologies and later genetic technologies, are proposed by researchers for pest
management to ‘efficiently’ and ‘effectively’ address on-going pest problems e.g. moving
from pest or disease suppression and management to eradication, while also reducing
costs and unwanted effects of existing methods i.e. trapping, shooting, aerial poisoning
with 1080 (see Dearden et al., 2018; Duckworth et al., 2006; Kannemeyer, 2017,
MacDonald et al., 2020; Wilkinson & Fitzgerald, 2006). Authors argue this is particularly
appealing in the wake of growing and on-going anti-toxin sentiments, where the use of
poisons are increasingly seen as an undesirable option by many (Kannemeyer, 2017;

Office of the Parliamentary Commissioner for the Environment, 2000).
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However, the decision to research and/or implement genetic/biotechnologies is seen as
complex, requiring a careful balancing of factors that span far beyond their perceived
technical advantages. Important questions are therefore raised about fundamental
social values and ethical concerns at both individual and collective levels, that would
emerge with any introduction of these tools (Dearden et al., 2018; MacDonald et al.,
2020, 2021a, 2021b, 2022; Macdonald, Varey & Barker, 2011; Macer et al., 1991; Office

of the Parliamentary Commissioner for the Environment, 2000).

Recognising the complexity surrounding the application of genetic technologies,
numerous studies / reports have been commissioned by various New Zealand
Government entities to explore public perceptions about the potential use of
genetic/biotechnologies in New Zealand. These include the Foundation for Research,
Science, and Technology 5-year Dialogue Fund, (Macdonald, Varey & Barker, 2011),
alongside reports from the Ministry of Agriculture and Fisheries (Sheppard & Urquhart,
1991), Ministry of Environment (Macer et al., 1991), The Office of the Parliamentary
Commissioner for the Environment (2000), Ministry of Research, Science and

Technology (Wynne, 2003), and Department of Conservation (MacDonald et al., 2020).

Complementary research has also been undertaken by the Royal Society of New
Zealand (Goldson et al., 2015; MacDonald et al., 2022;

https://www.royalsociety.org.nz/major-issues-and-projects/gene-editing-in-aotearoa/)

and a number of Crown Research Institutes e.g. Landcare Research and AgResearch,
see Gamble et al.,, (2010), Wilkinson & Fitzgerald, (1997, 2006), and partnering
universities (Lincoln University, Macer et al., 1991), as well as the University of Otago
(MacDonald et al., 2021b) and Victoria University of Wellington (MacDonald et al.,
2020). These have sought to identify people’s feelings and perceptions about New
Zealand’s technological trajectory. The intention to include the public in conversation
about biotechnologies was explicit in the research programme “The Fate of
Biotechnology. Why do the public reject novel biotechnologies?” (cited in; Coyle et al.,
2003; Hunt et al., 2003), which directly sought to create a two-way dialogue with the
public prior to the development and use of biotechnology tools with the intent that

decision-making would need to be balanced and socially sanctioned.

The Biological Heritage National Science Challenge has conducted social science
research to both deepen and broaden understanding of what is important to New
Zealanders when considering options for pest control (see

https://bioheritage.nz/collaborations/predators-and-pests/ for an overview of the
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research). These studies include an examination of public opinion on the exploration of
three novel pest control methods i.e. gene drives (GD), trojan female technique (TFT)
and pest specific toxin (PST) (see MacDonald et al., (2020), followed by Kirk et al.,
(2020); MacDonald et al. (2021a, 2021b, 2022) and Dixson et al. (2022), and the most
recent paper by Dixson et al. (2023) looking at perceptions around trust in science and
scientists). The Biological Heritage National Science Challenge is also exploring a
broader range of social research — moving from ‘collecting perspectives’ to
‘engagement’ through informed, deliberative processes including kaupapa Maori

research (Palmer & Mercier, 2021, Palmer et al., 2021).

2.4.1 Topics of Inquiry

Most studies have focussed on identifying factors of importance and concern for a
range of stakeholders from various occupations, demographic backgrounds, and
interest groups when considering the potential applications of genetic/bio technologies,
including intentionally manipulated genetic techniques or the use of existing biological

organisms, for environmental management purposes.

Specific environmental applications include the use of the myxomatosis disease to
control rabbits (Sheppard & Urquhart, 1991); the use of biological and genetic
approaches for possum control including hormones and fertility interference (Office of
the Parliamentary Commissioner for the Environment., 2000); soil remediation of
residual DDT to reduce pesticide/insecticide use (Coyle & Fairweather, 2005a, 2005b);
altering existing organisms to promote resilience to external threats (e.g. in kauri) (J.
Gamble, 2009); and reduction of wider environmental externalities (e.g., bacteria in

sheep stomachs to lessen methane production; Coyle & Fairweather, 2005a, 2005b).

2.4.2 Approaches and Methods

The majority of social research seeks to understand participants’ views on the use of
genetic/biotechnologies ‘in general’ for a ‘general purpose’, or for a specific application
to address a specific problem that was in the public discourse and of concern at the
time of the study (see Cook et al., 2004; Cook & Fairweather, 2005; Macer et al., 1991;
Office of the Parliamentary Commissioner for the Environment., 2000; Sheppard &
Urquhart, 1991). This is also supported by Kannemeyer (2017) in her systematic review
of 28 articles exploring public perceptions of pest control methods in New Zealand
(including ‘biotechnology’ and ‘genetic technology’). Furthermore, a majority of the

studies have compared different technologies (e.g., Eppink et al., 2021; Kirk et al., 2020;
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MacDonald et al., 2020, 2022; Macer et al., 1991; Office of the Parliamentary
Commissioner for the Environment., 2000; Sheppard & Urquhart, 1991) to ascertain the
relative importance of varying factors e.g. the problem; the pest/disease; the
technology; delivery mechanism; and an array of perceived risks and benefits to explore

how these were considered and weighted in public deliberation.

As previously mentioned, the terminology from both the researchers and participants’
perspectives has typically not been clearly delineated and is frequently used
interchangeably — with ‘Genetic Modification’ or Manipulation (GM)’ interchangeably
used with ‘Genetic Engineering’ (GE) ‘Biotechnology’, ‘Genetic technology, ‘Synthetic
Biology’ or ‘Biological Control’ and later ‘Gene Drive’ (F. J. Coyle et al., 2003; Hunt et
al., 2003; Kannemeyer, 2017; Macer et al., 1991; Sheppard & Urquhart, 1991). While
this makes it difficult to discern the trajectory of views on a ‘specific genetic or biological’
technology, the studies still assist with determining what tools have in common when
being considered by public/s. As such, while the findings are generally reported in
isolation (e.g., X number of people were supportive of gene drive for Y purpose in Z
study) as per the data available, it is advisable that they be contextualised within a
broader set of solutions and trade-offs, including what priorities and factors were likely

salient at the time.

Qualitative methodologies were most commonly employed in studies with focus groups,
interviews, and other qualitative methods (e.g., Delphi, concept mapping; n=15) the
most common, followed by quantitative surveys using a variety of delivery modes (e.g.
mail, telephone, online; n = 9). There has been an emphasis on nationwide surveys,

with fewer studies undertaking regional and localised analysis (Kannemeyer, 2017).

Only two studies deviated from this, by using experimental design (n=1) or
choice-modelling approaches (n=1). No research employed ethnography, journey
mapping, content analysis, media analysis, phenomenology or case study methodology.
Only one study examined changes in views over time undertaking a 2-year study which
sought to assess changes in perceptions over a 1-year period immediately following the
lifting of the moratorium in New Zealand (Cook & Fairweather, 2005; Coyle &
Fairweather, 2005a; Coyle et al., 2003). No research appears to have examined
‘behavioural’ responses’ i.e., whether people would, or have ever used
genetic/biotechnology, which may be particularly pertinent for specific stakeholders such

as farmers and environmental / conservation groups and organisations (Wynne, 2003).
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2.5 Public Perceptions of Genetic / Biotechnologies

Overall, ‘general acceptance and unacceptance’ for the use of genetic / biotechnologies
for environmental purposes’, whether ‘biological control’ or ‘genetically edited
organisms’ being released in the wild for example for fertility reduction, has stayed
relatively stable over time, ranging between 30 and 50 percent, with more variation

occurring for specific applications.

In Sheppard & Urquhart's (1991) study investigating attitudes towards pests and pest
control methods, 50.8% of participants reported being generally opposed to the
introduction of a biocontrol for the control of pests. Similarly, Macer et al., (1991) found
49% of their participants reported having concerns about biological pest control. This is
supported by subsequent survey data collected by Cook and colleagues in 2003 and
2004 (Cook & Fairweather, 2005) where they found 51.6% and then 43.6% of their
participants reporting concern over the use of biotechnologies. A similar pattern
emerged when analysing acceptance as opposed to concern, with 45.6% reporting
support for biotechnologies. However, 51.9% felt it was unethical while 42% felt the
technology was unnatural. MacDonald et al., (2020) assessed people’s acceptance of
three novel pest control technologies and found 32% support for Gene Drive (GD), 43%
for Trojan Female Technique (TFT) and 52% for the pest specific toxin (PST). Support
for gene drive rose to 52.8% in a subsequent study with a different sample group
(MacDonald et al., (2021b). The most recent study (Dixson et al., 2023) found that
around one third (27%) of participants demonstrated comfort with the potential use of
gene drive for pest control purposes, while 33% were concerned (although participants
said they might still consider its use with strict controls or as a last resort) — with 30%

remaining undecided and 10% unequivocally opposing its use.

While the level of acceptance for genetic / biotechnologies has in general not exceeded
50% (with a few exceptions), there seems to be some suggestion of greater acceptance
of these technologies for conservation and environmental purposes — particularly those
that alter reproductive processes (rather than causing death). Examples include Cook et
al. (2004) and Cook & Fairweather (2005) who found an increase in acceptance from
2003 to 2004 for (i) a virus that induces infertility in possums (53.5% to 57.5%); (ii) pest
control purposes; (iii) cloning kakapo for conservation/survival purposes (34.5% in 2003

to 41.9% in 2004). Similar increases were not observed for agricultural or medical
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applications and most notably, were not present for aerially distributed pest control

measures, suggesting that the shift was domain and delivery specific.

However, findings show that attitudes are often polarised between those who were
strongly accepting or unaccepting of genetic/biotechnology (Cook et al., 2004; Cook &
Fairweather, 2005; MacDonald et al., 2020; Sheppard & Urquhart, 1991). As such,
interpretation of results may have been skewed by how ‘acceptance’ was framed (e.g.
as ‘support for use under any circumstances’ vs. ‘level of concern’ vs. ‘preferred pest
control options’ vs ‘ranked pest control options’). Furthermore, biassed sampling of
extremes (e.g. in Cook et al., 2004; Cook & Fairweather, 2005), can mean that an
overall ‘50% acceptance’ figure, which is often above levels of support for current
methods such as 1080 and other toxins, (e.g. Wilkinson & Fitzgerald, 2006, where it is
at 30%), may result from a skewed distribution where the average may not be a true
representation of distribution modality or centrality. Indeed, Cook et al. (2004; 2005)
acknowledge an overrepresentation of those who were ‘strongly invested’ in the
biotechnology, as well as those highly educated and of higher socio-economic status in

their study of public acceptance for a suite of biotechnological applications.

Often, acceptance was measured as ‘conditional’ — according to various applications
and circumstances. This highlights the prevalent and important finding that acceptance,
support, and perceptions varied according to the specific uses, specific problems, for
specific groups (in a particular socio-political context) and as such patterns of
acceptance varied depending on which factor was more heavily weighted at the time.
Such a finding has persisted across the 32 years of research, from Sheppard &

Urquhart, noting it in 1991 and similarly MacDonald et al., noting it in their 2020 study.

In general, public acceptance is greatest for medical purposes and least acceptable for
agricultural/commercial purposes with environmental / conservation sitting in the middle
(Cook et al., 2004; Coyle et al., 2003; Cronin, 2008; Gamble, 2009; Hunt et al., 2003;
Macer et al., 1991; Office of the Parliamentary Commissioner for the Environment.,
2000). Figure 2.1, drawn from Cook et al., (2004), presents an overview of public

acceptance according to the type of applications.
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(M bacteria to clean toxins in soil 489
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Figure 2.1: Public acceptance of biotechnology applications (Cook et al. 2004)

Overall, ‘individual’ based technologies appear to be preferred (e.g., DNA testing of
criminals) than commercially motivated applications of genetic /biotechnological
applications (e.g., genetically modifying an apple), with environmental applications
falling between. Notably, environmental applications were not ubiquitously accepted
and/or rejected but varied according to what seemed to be the ‘deviation from the
natural order of things’ (e.g., GM virus to reduce possum fertility received almost 20%
more acceptance than cloning of a kakapo at 34.5%). Applications which are perceived
as being more aligned with ‘public good and not for commercial purposes’ (Cook et al.,
2004; Cronin, 2008; Macdonald, Varey & Barker, 2011; Office of the Parliamentary
Commissioner for the Environment., 2000) as well as those which are perceived as
being ‘more natural,” are generally preferred over those that are seen as having the
potential to result in unequal benefit/risk and/or deviate strongly from what would
‘naturally occur in nature’ (Coyle & Fairweather, 2005a, 2005b; Gamble, 2009; Office of
the Parliamentary Commissioner for the Environment., 2000; Wilkinson & Fitzgerald,
1997, 2006).
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Acceptance varies according to the perceived gravity of the environmental problem
and/or according to the specific pests/diseases involved. Overall, findings suggest that
the more severe and ‘personal’ the problem is perceived to be, the more accepting
people might be of the idea of a genetic / biotechnology being used to solve it. For
example, Sheppard & Urquhart, (1991) found that when participants were questioned
about their general acceptance for the use of a biotechnology for pest control purposes,
50.8% expressed opposition; but, this shifted to 56.6% support for genetic/bio
technologies for managing wasps, with 54.8% in favour of their use for possum control
and 66% for rabbit control respectively (rabbit control perhaps being the most

acceptable given its heightened attention in the media at the time).

Contrary to earlier research, MacDonald et al. (2020, 2022) found perceived
environmental considerations, delivery methods (arguably because of the perceived
‘specificity’ to only target the stated species) and possible outcomes emerged as the
most pertinent factors in people’s consideration over and above the technology itself.
The importance of the delivery method created the largest shifts in acceptance from
‘openness’ towards ‘concern’, a trend noted also by other authors (Edwards, 2017;
Eppink et al., 2021; J. C. Gamble et al., 2010). Wilkinson & Fitzgerald, (2006) found that
participants’ general openness towards genetic/biotechnologies for possum control was
significantly reduced when contextualised within the ‘reality’ of both its development,

delivery, and maintenance, what they termed the ‘package’ of biological pest control.

MacDonald et al. (2021b) found considerably more acceptance of research into gene
drives for pest control purposes (77%) than for the use of gene drives in general
(52.8%). However, earlier research shows that while participants may be accepting of
technologies and applications ‘in principle’ they have significantly less acceptance of the
processes needed to bring these technologies into use, e.g. concerns about field testing
(Edwards, 2017; Esvelt & Gemmell, 2017). Future research may benefit from exploring
in public dialogue the factors that may need to be overcome in the research and

development phase of genetic/biotechnologies for particular applications.

2.6 Factors that Shape Perceptions of Genetic / Biotechnologies

Drawing largely from the qualitative evidence, the following key factors emerged (which
have been thematically grouped into four categories although these categories are not
really discrete with considerable overlap occurring). The factors are listed in the

following subsections:

July 2024 Page 38



National Conversations on Genetic Technologies for Environmental Purposes

2.6.1 Technical / Environmental Factors

This factor pertains to discussions regarding how the potential technology would
‘operate’ as well as its direct and indirect effects on the target pest/host and the wider
environment. General questions raised were: What are the unintended/unforeseen
consequences of this technology? Will it affect anything other than the target species?
(specificity). Can the modified organism change over time? (mutation). If it goes wrong,
can we stop it? (controllability). What is the delivery method? (using GMO’s or not?
Pervasive or not? Does it involve aerially spraying?). Would it lead to a move away from
toxins (environmentally positive impact)? What if the technology becomes a problem in
and of itself? (environmentally negative impact). What do we know and how do we know

it? (unknowns / desire for more research).

2.6.2 Social Factors

This factor pertains to discussions regarding how the development and use of this
potential technology would impact publics on personal and collective levels (though
notably these discussions heavily overlapped with the ethical and political themes
discussed subsequently). General questions raised within this theme were: Who will
benefit from the use of this technology (public distribution of benefits)? Is the risk evenly
distributed or will some take more than others (public distribution of risks)? Who will be
accountable if it goes wrong (accountability)? How will people be included in the

conversation/informed and by who (transparency/public participation)?

2.6.3 Ethical Factors

This factor pertains to broader, moral, and metaphysical discussions, about what is
fundamentally ‘right or wrong’ and what the development and use of these potential
technologies would mean for core social values and the trajectory of the New Zealand
character. General questions/concerns pertaining to this theme included; fears that
scientists/authorities are going too far with technological advancements (playing God),
that the interference with nature is ‘too far’, ‘wrong,” and ‘will throw everything out of
balance’ (unnatural/wrong); fears regarding whether acceptance of one application will
lead to unwarranted precedent setting and development goes out of control (slippery
slopes), particularly if used for commercial purposes (not public good). Equally,
participants were concerned about the ethics not just for people but the animals
themselves — whether that be that the technology could improve (animal welfare

positive) or reduce (animal welfare negative) their well-being.
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2.6.4 Political Factors

This factor pertains to discussions regarding how the development and use of potential
genetic / biotechnologies would influence and be influenced by the leaders in policy,
regulation and overall decision making, and particularly those in Government who are
seen as being responsible for maximising public good. General questions raised within
this theme were: How would such technologies be regulated (need for regulation)? How
would we manage the potential international risk that goes along with a potentially
unstoppable genetic organism (e.g., a gene drive possum spreading the infertility gene
to Australia where they are a protected species (international image negative)? On the
flipside, how could being a leader in this innovative space benefit the New Zealand
image and economy (international image positive)? How can the public really trust the
information and assurance given to them, with fears about the potential for misuse
(distrust/misuse/carelessness) and how would we manage the intellectual property of
developing such a technology (e.g., would ‘live animals and plants’ become patented)

(intellectual property)?

2.6.5 Summary of Factors that Shape People’s Perceptions

Overall, the qualitative studies provided important exploratory context for unearthing
and elaborating on the often unconscious, or at least rarely articulated, thought
processes that occur in people’s minds when considering the use of genetic /
biotechnologies for environmental management purposes. The diversity of stakeholders
included in these studies ensured that a wide range of considerations were included

along with their rationale.

Quantitative research has provided further detail in terms of the prevalence and relative
weightings of concerns — particularly in the trade-off decision making that is generally
required for decisions of this complexity. Drawing from across both qualitative and
quantitative studies (which held NZ research data, n = 14) Appendix 10.3 highlights the
relevant prevalence of the top concerns as depicted in the research as well as example
quotes drawn from the qualitative works. The analysis combines both qualitative and
quantitative research as study results were often presented in a single narrative (i.e.,
findings from both quantitative and qualitative approaches were presented thematically
e.g., Macer et al., 1991; Office of the Parliamentary Commissioner for the Environment.,
2000) and the terms given to the concerns were not consistently used (e.g., unintended

vs unforeseen consequences). As such, each instance of the relevant terms was
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counted once and grouped according to their occurrence in a paper to give an indication

of importance.

As demonstrated in Appendix 10.3, the most prevalent factors pertain to levels of
discomfort with ‘risk’ as often articulated by concerns around the ‘unintended or
unforeseen consequences’ of the technologies as well as the inability to ‘control its
impacts;’ followed by the potential positive and negative environmental impacts (a factor
across applications). While these factors sit largely in the ‘technical’ domain,
discussions from focus groups reveal that these factors were rarely discrete but rather
had many threads of overlap with factors sitting in the social domain. For example, the
specificity and controllability of the technology also relates to the desire for personal
autonomy and ability to ‘choose’ whether one is influenced by these technologies as
exemplified by the conditional acceptance by some participants so long as the
technology was ‘Not in my body (NIMB)' or ‘Not in My Back-Yard (NIMBY; Hunt et al.,
2003).” Another example, the ‘need for more research / information’, can be seen as
being linked to the importance of public consultation, an overarching theme. In addition
‘more information’ could be content about social and political considerations as well as
technical data. Such examples demonstrate that factors that, at face value, appear to be
mostly technical concerns (and therefore could be addressed by technical information

and answers) have their roots in social, ethical, and political debates and concerns.

MacDonald et al. (2021a) found that, of all the beliefs that predicted support for PST,
trojan female and gene drive (using the Theory of Planned Behaviour), the five greatest
influences pertained to normative and social issues (i.e. is it good/bad — risky/safe).
Beliefs about the technical aspects of the technologies (e.g. its ability to ‘protect NZ
native wildlife by reducing the number of rats’) or the problem (e.g. the ‘importance of
reducing the number of rats in NZ’) did not emerge as influential considerations in their

model of acceptance.

This interrelationship between factors highlights that considerations do not occur in
isolation but are ‘weighed’ against each other — suggestive of a dynamic, dialectical
process taking place in each case. It is with this understanding, that the Biological
Heritage National Science Challenge’s 2020 body of research

(https://bicheritage.nz/research/public-perceptions-of-new-pest-control-methods/)

examined how a selection of factors were ‘weighed’ when it came to decision-making
between three different novel pest control options, for controlling either wasps, stoats, or

rats. Interestingly, their results found that the delivery method emerged as being a more
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powerful predictor of support than the technology itself — with a particular aversion
towards aerial or ‘indiscriminate distribution’ of a particular type of pest control method
(Eppink et al., 2021; MacDonald et al., 2020).

Such findings highlight the importance of the factor of ‘specificity’, ‘controllability’ and
arguably ‘animal welfare’ factors. Another example of weighted decision-making occurs
in studies showing differing views depending on whether the genetic/biotechnology
induces ‘infertility’ or ‘death.” For example, Wilkinson & Fitzgerald (2006) found that,
compared to poisoning and trapping, fertility control (via interference with fertilisation or
breeding hormones) was seen as superior in specificity, efficacy, and humaneness. In
contrast the more recent study by Eppink et al., (2021) found the opposite (using a
choice modelling method) where ‘death’ was a preferred outcome over infertility. As both
hold plausible explanations, these inconsistent findings emphasise the need for further
examination of precisely how and when these factors are prioritised. Little research to
date has explored how such factors are weighted when considering specific applications

and so generalisations cannot be made about relative importance.

2.7 Demographics: Scientists vs the Lay Public

In general demographics offered little insights to people’s perceptions. In a sample of
over 8000 New Zealanders, MacDonald et al. (2020) found demographic variables
offered no additional explanatory power for determining people’s acceptance and views
of novel pest control technologies when worldviews (a composition of values, beliefs,

attitudes and behaviours) were accounted for in their model.

However, one study found that there may actually be shared values and more similarity
of concerns between the ‘lay-public’ and ‘scientific community’, particularly in their
prioritisation of ethical and social concerns, than is often assumed — an overlap which
is perhaps at times missed due to a ‘loss in translation’ between the different types of
language used by both parties (Cronin, 2010; J. Gamble & Kassardjian, 2008). For
example, while scientists/experts appeared to place a stronger weighting on ethical
issues relating to misuse, inequality of benefits and animal welfare, as compared to
non-scientists who emphasised the importance ethical concerns such as the perceived
‘naturalness’ of the method and discomfort with ‘playing God’ (Gamble & Kassardjian,
2008), it would be interesting to explore to what extent these differences are pertaining
to differences in parlance rather than values e.g. experts may refer to risks of ‘setting

precedents’ where lay public may refer to fears of ‘slippery slopes’, (Gamble, 2001;
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Office of the Parliamentary Commissioner for the Environment., 2000). Indeed, a few
studies showed convergence between experts and lay publics in that both highlighted
the importance of the right rationale or intentions for the development and use of
genetic/biotechnologies, and leadership over the process of safeguarding of technical

aspects (Office of the Parliamentary Commissioner for the Environment., 2000).

These cohorts also appeared to have greater acceptance of genetic / biotechnologies
for medical purposes although farmers were generally the least accepting of the use of
genetic/biotechnologies for human-health applications (Office of the Parliamentary
Commissioner for the Environment, 2000). Interestingly, not only does this research
suggest that there may be greater overlap between experts and lay publics (regarding
values and concerns), but it also suggests that the often focussed on ‘gap’ between
scientific experts and lay public may be less than the gap between publics and
industry/business — a conversation that has received little attention in the social
research to date. Indeed, compared to immediate personal and national impacts,
industry participants (e.g., farmers, business owners) were often more concerned about
how New Zealand would be perceived (and therefore affecting overseas market access)
and were more concerned about public perceptions and technical issues (e.g., Office of

the Parliamentary Commissioner for the Environment., 2000) than other groups.

2.8 Key Themes in People’s Conversations

2.8.1 Technical Aspects vs Social Aspects

Overall, studies show that social aspects of gene technologies are at least as important
and at times take precedence over technical aspects. For example, Cook et al. (2004)
found that 90.1% of their respondents believed that ‘the use of biotechnology needs to
be transparent’, whereas only 51.8% of the respondents believed that ‘biotechnology
can fix environmental problems that have been caused by humans’, revealing the social
and value-laden basis of many people’s perceptions. More recently, when focus group
participants were asked what a panel designated to make decisions about novel
technologies for conservation purposes should be considering in their decision-making
process — social aspects were seen as the most important considerations (MacDonald
et al., 2022). This resonates with the much earlier statement by the Office of the
Parliamentary Commissioner for the Environment (2000) where it was acknowledged

discussions about gene technologies were more than technical discussions, and instead
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demand a complete (re)examination of broad values and existential beliefs and

identities that sit at the very foundation of the way society is structured and governed.

2.8.2 Personal and Social Values

Conversations about bio/genetic technologies are underpinned by personal and social
values that traverse across what would be considered technically ‘safe’ or ‘effective’
(Cook et al., 2004; Cook & Fairweather, 2005; MacDonald et al., 2020). This is
consistent with the wider risk literature where it is commonly accepted that values are
integral to how people form opinions and make decisions, particularly in complex,
multifaceted decisions where the outcomes cannot be fully known (and yet urgent
decisions still need to be made (Wilkinson & Fitzgerald, 1997)). The value-based and
often emotionally driven response to the idea of novel genetic / biotechnologies for
environmental management purposes is most evident in the recent National Science
Challenge novel technologies work (Dixson et al., 2022, 2023; Eppink et al., 2021;
MacDonald et al., 2020, 2021a, 2021b) which explicitly explored and tested the impact
that values have on people’s decision making and found it to be more influential than

objective scientific knowledge on shaping their views.

The values based nature of people’s perceptions, approaches to engagement that are
largely predicated on the knowledge-deficit model are therefore too limiting for genetic
technology discussions. This is because this model assumes that ‘more information or

education’ leads to more support for these technologies (Wilkinson & Fitzgerald, 1997).

Several studies have highlighted the limited impact of knowledge on support of
biotechnologies (Cook et al., 2004; MacDonald et al., 2020; Macdonald, Varey & Barker,
2011) even for stakeholders and experts in the conservation space (Kirk et al., 2020).
While information was sought in almost every study, the ‘type’ of information sought, as
well as information about ‘who it would be delivered by’ clearly demonstrates a set of
values that cannot be answered by a technical approach alone. MacDonald et al’s
(2020) research showed that technical information resulted in increased polarisation
and a slight shift towards negative opinions about the technology. This pattern that has
also been noted with climate change (Hornsey et al., 2016), GMO food (Gaskell et al.,
2000), nano-technology (Lee et al., 2015), and synthetic biology (Akin et al., 2017, as
cited in MacDonald et al., 2020).
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2.9 Social Science Methodologies

2.9.1 Qualitative Methodologies

Consistent with the wider social science literature (Freeman, 2006; Fossey et al., 2002;
Kitzinger, 1995; Liamputtong & Ezzy, 2005; Smithson, 2000; Sofaer, 1999), qualitative
studies including focus groups, interviews, and workshops elicit a range of topics that
publics consider when deliberating over the potential development and use of
genetic/biotechnologies for environmental purposes, as well as understanding the

explanations behind them and how they differ across cohorts.

However, it appears that the breadth and depth of themes that emerge may differ
according to the specific intention of the research and how the conversations are
structured. Cronin (2008) review of public conversations on genetic technologies in
New Zealand, noted that situations where the intention was to engage in a ‘two-way
dialogue’ and was focussed on ‘finding shared values and visions’ while ‘acknowledging
difference’ was perceived as being more constructive for coming to a collective decision

than where the intention was to communicate one’s view in a ‘turn-taking’ format.

Cronin (2008; 2010) observed that, when scientists were brought in as ‘authorities’, they
were less likely to empathise with the lay public. However, when scientists or science
managers were requested to participate as private individuals rather than as
representing organisational roles they appeared less conflicted and so a more inclusive
and shared perspective emerged in the discussions. This insight highlights the potential
impact of ‘role representation’” when participants are asked to contribute to a
conversation that may lead perhaps to an imbalance where lay publics represent their
own views, whereas scientists/experts may feel the pressure to, or be explicitly
requested to, prioritise the perspective of their profession over their personal views (e.g.
see Gamble, 2001). Offering scientists and other individuals scenarios where they are
not confined to limited role identities may allow them to draw from a wider array of
values and viewpoints, potentially resulting in broader, more inclusive, narratives within

and between participants.

Research suggests that homogenous groups may be likely to give more unencumbered
and open views as people discuss ideas with like-minded others with freedom and
rapport (McLafferty, 2004). In contrast, mixed groups may lead to more ‘thinking in
action’ or dialectical processes (Coyle et al., 2003; Hunt et al., 2003) whereby

discussion could be had in novel ways (Femdal & Solbjgr, 2018). However, studies have
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shown that too much heterogeneity in single focus groups, particularly on topics that
may elicit strong emotion and opposition, can foster conflict and power imbalances as
some participants dominate the narrative over others. Alternatively, they may result in
conformity of views as fewer people are willing to voice disagreement (Bloor et al.,
2001; Reid & Reid, 2005;).

Overall, it appears advisable to consider how the intention of the research, and
therefore that the type of conservation desired by the researcher, should guide the
makeup of focus groups in an effort to balance diversity and dialogue with inclusivity
and power dynamics. Indeed, one of the key learnings in Winstanley et al's (2005)
report From Dialogue to Engagement was that participants often enjoy the stimulation of

different points of view in certain contexts.

2.9.2 Quantitative Methodologies

Quantitative approaches, mostly surveys, have been employed to assess prevalence of
views across the New Zealand population, usually those that have been identified from
qualitative approaches, with occasional testing of hypotheses via relationship testing or
experimental designs. Many have few if any references, theoretical backing or
significance testing (e.g., Office of the Parliamentary Commissioner for the
Environment., 2000; Sheppard & Urquhart, 1991). The AERU The Fate of
Biotechnology: Why do some of the public reject novel scientific technologies?
programme of research is an exception, starting with a series of focus groups, followed
by two surveys to follow changes over time (see Cook et al., 2004; Cook & Fairweather,
2005; Coyle et al., 2003; Hunt et al., 2003). Similarly, the previously mentioned
Biological Heritage National Science Challenge research (Dixson et al., 2022, 2023;
Kirk et al., 2020; MacDonald et al., 2020, 2021a, 2021b, 2022) employed a series of
theoretical bases which were tested using survey results, including the production of a

segmentation model for four key worldviews.

2.9.3 Summary of Methodologies

Given the complexity of genetic/biotechnology conversations, qualitative approaches
such as workshops, focus groups and interviews which have the intention of fostering a
co-design process using deliberative dialogue that has a clear purpose, as opposed to
‘consultation’ where the purpose of the research is unknown/unclear, is likely to be a
more effective method for eliciting considered views that reveal participants’ initial

perceptions and also associated values and beliefs. However, efforts to integrate
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qualitative and quantitative methodologies are valid as together these methodologies
provide a cohesive understanding of what people are feeling/thinking, how prevalent

these thoughts and feelings are across the country, and what this ‘means’.

2.10 Insights to Guide Public Engagement for Current Research

Several patterns were identified across the studies reviewed that highlighted key
aspects that warrant consideration when engaging the public on the topic of
genetic/biotechnologies for environmental purposes in New Zealand. These are
presented below, in no particular order, as aspects that either have or will warrant

particular attention in the research and application space of public deliberation.

2.10.1 Genetic Technologies are More than a Technical or Scientific Issue

Discussions about genetic/biotechnologies for environmental purposes need to be far
more than purely technical or ‘scientific’ (Office of the Parliamentary Commissioner for
the Environment, 2000). People’s priorities are heavily influenced by values when
trade-offs need to be made, particularly when uncertainty and risk are high. This is
consistent with the wider international literature which has shown that, particularly in
situations where there are many unknowns, people often rely on more heuristic,
emotional processing that has roots in an individual's values and beliefs. These serve
as guides for decision-making in the absence of complete information, time, or both
(MacDonald 2020; Quartz, 2009 Frankish et al., 2009.; Wilson, 2008). This is most
explicitly discussed by microeconomist Daniel Kahneman who elaborates on how, in
many instances, people rely on the ‘quick short-cut’ routes to decision making through a
‘gut feeling’ derived from long held, and often unconscious values especially in times
where the slow, rational deliberative process is not feasible or desirable. Similarly, Cook
& Fairweather (2005) found that the majority of participants were self-aware that the
main driver for their opinions of biotechnologies was how they felt (73.4%) as compared
to those who saw their opinions primarily being sourced from an understanding of the
risks and benefits (61.9%).

Within regard to what the key values might be in the New Zealand genetic /
biotechnology space, the literature suggests overall that there is a need for
consideration well beyond technical aspects (see Appendix 10.3) and that social, ethical
and political values are of equal importance in this decision making process, as is the
need for ‘trust’ in the authorities running the research, developing the technology, and
regulating its use (Cook et al., 2004; Cook & Fairweather, 2005; Dixson et al., 2022,
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2023). Such factors might be particularly pertinent in the wake of COVID-19 where trust
in science and organisations in New Zealand was one of the highest in the world (Fetzer
et al., 2020 as cited in Dixson et al., 2023).

2.10.2 Conversations Should Focus on Both the Problem and the Solution

Another key aspect that emerged from the literature is that conversations need to be
about the ‘problem’ as well as the solution (which in turn supports earlier engagement).
Highlighting this often-missed point, Wilkinson & Fitzgerald (1997) found that some of
their participants, particularly those with environmental interests, disagreed with the
problem scope and definition, in that some did not think pests were the issue but rather
poor land use and management. Likewise, over 30% of MacDonald’s et al. (2020)
sample did not see a distinction between native and non-native animals and therefore
questioned their status as ‘pests’; a critique corroborated by the qualitative sentiments
in MacDonald et al. (2022) and Dixson et al. (2022). Such findings highlight that
sometimes disagreement regarding the acceptance of specific tools may actually lie
deeper in the problem definition itself and therefore may influence subsequent

perceptions of any proposed solutions.

2.10.3 Conversations Need to Include Multiple Perspectives

Cronin (2010) noted that public engagement on genetic technologies often involve
conversations positioned into a ‘science and society’ binary. While this relationship is
important for a healthy democratic society, research also indicates that other voices
need to be included when discussing genetic/biotechnologies - particularly regulators,
legislators and others who are able to influence decision-making at a higher, strategic
level. Indeed, one of the main concerns held by participants across studies is how
genetic/biotechnologies will be regulated. This stems from people’s concerns over the
‘slippery slope’ of technology implementation that has potential to lead to misuse and/or

development into areas that are not socially acceptable.

Another voice that research indicates is important to include is that of
industry/businesses - which are often perceived in a negative light by broader publics
who are concerned about the commercialisation of genetic tools (Gamble, 2009;
Gamble & Kassardjian, 2008). Establishing clear lines for effective conversations
between industry, science, publics, policymakers and other stakeholders is critical for

informed decision-making.
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2.10.4 Processes Can Influence Participant Engagement

Research indicates that participants may be reluctant to engage if they feel their
contributions will not ‘make a difference’ or, even if their views are considered, the
process might be carried out in a biassed or pre-determined way (Dearden et al., 2018).
Similarly, research suggests that engagement is hampered if participants feel that they
are being swayed or manipulated (Macdonald, Varey & Barker, 2011; Office of the
Parliamentary Commissioner for the Environment, 2000; Wilkinson & Fitzgerald, 1997).
By contrast, if participants feel the engagement is genuine and that their voices are
‘heard’, they can accept aspects they may disagree with because they feel a sense of

control in the overall process (MacDonald et al., 2021b).

Numerous studies highlighted the importance of early or ‘upstream’ engagement where
the decision to develop or use any technologies has not been decided (Dixson et al.,
2022, 2023; Kirk et al., 2020; MacDonald et al., 2020, 2021b, 2022; Macdonald, Varey &
Barker, 2011). Conducting engagement processes for one context shouldn’t be taken as
widespread approval. Studies show people may be hesitant to support an idea if they
perceive their one-off opinions on a specific tool in a specific context is to be treated as
outright acceptance for the use of that tool in different contexts and for different
purposes in the future. Indeed, Kirk et al. (2020) highlight that social acceptance and
support is an ongoing conversation and questions should be included as to how
participants wish to be re-engaged and at what frequency. Care should be taken to
establish who should be in control of making decisions, particularly when contention and

perceived risks appear to be high.

More ‘upstream engagement’ (i.e. early in development stages) is likely to help to avoid
polarisation and contestation and, over time, lead to greater trust-building (Esvelt &
Gemmell, 2017; Kirk et al., 2020; MacDonald et al., 2020; Winstanley et al., 2005).
Indeed, Esvelt & Gemmell (2017) in their technical examination of genetic technologies
for conservation purposes, acknowledge that there is an overly high ‘cost of impatience’
to proceed without social acceptance. They call for proposals and research to be open

from the earliest stages, with active dialogue between scientists and the community.

2.10.5 Terminology Matters

It is also important to gain a clear understanding of terminology used throughout the
engagement process. This includes understanding the technical meaning and

connotations of terms used by both researchers and participants. Kannemeyer’s (2017)
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summary of the different genetic / biotechnology techniques used in biodiversity shows
how understandable it is for the public to struggle with meaningfully differentiating
between different methods. As such it is important that terms are well defined and

discussed in appropriate contexts.

2.10.6 Socio-political Contexts Can Shape People’s Perceptions

Studies show that socio-political contexts at play during the time of any research can
influence people’s perceptions of the genetic/biotechnologies, as do their personal
experiences. For example, as argued in Wilkinson & Fitzgerald (2006) the context of the
calicivirus breakout in Australia, as well as negative sentiment towards pest control toxin
1080, may have exacerbated issues of controllability, humaneness and distrust in
science. A similar observation was made by Gamble et al. in a 2010 qualitative
exploration of stakeholder perceptions of three novel biological pest control methods,
that the perspectives that emerged were often contextualised within people’s
perceptions or experiences of “Agent Orange’ and ‘Painted Apple Moth’. Likewise, a
discourse analysis by Weaver & Motion (2002) on the broader discussions of genetic
engineering in New Zealand highlighted that some participants may have had
reservations regarding genetic/biotechnologies due to previous experiences with the
biotechnological industry where information had been framed, altered, or omitted, while
maintaining an image of ‘dispassionate objectivity’. Cook & Fairweather (2005) found a
general increase in support for some genetic/biotechnologies was likely due to fading
recollections of the lifting of the GM moratorium in 2003. MacDonald et al. (2022), noted

that people’s perceptions were often contextualised within the 1080 debate.

These findings highlight that personal experience and social, cultural, political, and
technical factors coalesce to shape people’s views about genetic/biotechnology in New
Zealand. Conversations, therefore, do not occur in isolation but are shaped by people’s
experiences with broader social issues that influence the ‘conversation beyond the
conversation’ including aspects such as broader views on science and technology and
their relationship to industry (Office of the Parliamentary Commissioner for the
Environment., 2000).

Further still, Coyle et al. (2003) noted that participants often viewed conversations about
biotechnology as encompassing a broader conversation about innovation in New
Zealand, balancing innovation with the maintenance of a “clean, green’ image (Coyle &

Fairweather, 2005a). This was particularly evident in the multi-year Dialogue Fund
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programme, where the impact of biotechnologies was aligned with national identity with
participants feeling that identities were manipulated to meet certain ends, for example.
innovation primarily being seen as enabling economic growth (Macdonald, Varey &
Barker, 2011). Similarly Kirk et al. (2020) found that stakeholders in the conservation
space and farmers shared concerns that the introduction of genetic technologies could
influence New Zealand’s GMO-Free status, with flow on effects for primary production

and tourism. This was balanced by a general sentiment that ‘it could go well’.

2.10.7 Summary of Insights

Overall, the studies highlight that genetic/biotechnologies touch the very foundations of
people’s values and beliefs and, therefore, are framed within broader perceptions about
spirituality, morality and fundamental beliefs about ‘nature’ (Coyle et al., 2003).
Furthermore, because genetic/biotechnologies may be viewed as ‘altering nature,’ they
can impact deeply embedded, complex core beliefs and values (Coyle & Fairweather,
2005b). As such, studies across the three decades of this review strongly indicate
ongoing and two-way deliberative processes are likely to be the most productive and

effective way publics can be listened to and included in decision-making processes.

2.11 Maori Perceptions about Gene Technologies

The social science literature was also examined to find literature which contains Maori /
te ao Maori and / or matauranga Maori perspectives regarding the potential
development and use of genetic / biotechnology for environmental management
purposes. Key elements of each article were extracted including: the reference;
objectives of the research; methods used; overall outline of each article’s contents.
While the literature search focussed on Maori perceptions of genetic / biotechnology for
environmental management purposes i.e. for conservation and biosecurity, the research
was often situated within broader articles about genetics, science and society and

biotechnology.

These articles were collated into a table, which is contained in Appendix 10.5. The
table should be seen as a collection of articles only and not viewed as a review or

analysis of the literature.
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PART B

Public Engagement Stream

This research has two separate but complementary research streams including:

e General Public Engagement
e Maori Engagement

Part B contains three chapters relevant to the Public Engagement Stream including:

e Public Engagement Methodology

o

o

Introduction
Public Engagement Stream

e Public Engagement Findings

O O O O

Introduction

General Public Engagement Participation
Phase 1: Explore

Phase 2: Refine

Phase 3: Deliberate

e Public Engagement Insights

o

0O O 0 O 0o 0O 0o 0O O O O

Introduction

Insights about Complex Socio-Environmental Science
Insights for Contested Science Issues

Insights for Problem Driven Science

Insights for Complex Socio-Environmental Innovation Governance
Insights for Innovation

Insights for Environmental Futures

Insights for Genetic Technologies

Insights for Science Communication / Science Engagement
Insights for Science / Social Science Education

Insights for Deliberative Processes / Insights for Practice
Summary
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3.0 Public Engagement Methodology

3.1 Introduction

The public engagement research stream followed a methodological process that had

three core phases:

e Phase 1: Explore
e Phase 2: Refine

e Phase 3: Deliberate.

The research in this stream aimed to gain an understanding of the thoughts and feelings
of the New Zealand public about the use of genetic technologies for environmental and
conservation purposes via carefully selected target groups. These groups were selected

to sample from a broad range of New Zealanders.

This engagement stream received ethics approval from the University of Otago Human
Ethics Committee (non-health). It was written for Phase 1, then amended to cover
Phase 3.

The ethics approval permitted several types of data to be captured. This included rich
conversations people had about genetic technologies, anonymous democratic
information (age, gender, ethnicity) and participants' perceptions on their experience of

the deliberative process in Phase 1 and 3.

Several issues required particular ethical care. Firstly Phase 1 and 3 sessions were
audio-recorded. Secondly, there was a likelihood that people would hold markedly
different views about genetic technologies and these differences could create tension.
To address these issues, the participant information sheet informed participants they
could withdraw from a session at any time. In addition, the participant information sheet

explained that any information captured from the recordings and presented in the report
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would be anonymised, so that no individual could be identified in the research findings.
Furthermore in Phase 1, a quiet area was also provided where participants could step

away and spend time relaxing, or doing a jigsaw puzzle if they felt a need.

Participants under the age of 16 were not included in the research.

3.2 Phase 1: Explore

In this phase selected groups of the New Zealand public were engaged in a discussion
about their environmental visions for New Zealand conservation and their general
perceptions about the use of genetic technologies for environmental purposes. The
discussion sought to capture people’s thoughts, feelings and values about New Zealand
conservation, their concerns and perceptions around tools that are currently used, and

tools or technologies such as gene technologies that might be considered for future use.

The discussion was not aligned to any specific tool or technology (e.g. gene editing,
RNAI, 1080) or to any specific environmental issue. The intention was to listen to a wide
range of perspectives and not to steer people towards a specific, ‘correct’ or
pre-determined set of outcomes, so people could engage in the discussions in ways

they felt were most appropriate.

In contrast, to many previous studies this research has sought to gather a rich set of
qualitative data rather than to focus on ‘numbers’ of people who do or do not support

the use of genetic technologies. The aim was therefore to listen to people’s:

e Visions for the environment,
e Concerns about the environment and tools for managing the environment
including genetic tools,

e Environmental ‘scenarios’ / contexts of interest or concern to them.

Insights from the conversations would then be used to inform the development of the
scenarios that would be used in the Phase 3 deliberations. In addition the research

sought to examine the process of engagement and in particular:

e The impact and effectiveness of the process of deliberation,
e What people felt they would need to contribute to any future discussion,
e How comfortable people were engaging in conversations about contested and

complex science innovations.
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3.2.1

Phase 1 workshops were held with a broad range of targeted groups from Northland to

Rakiura / Stewart Island as shown in Table 3.1 below.

Table 3.1: Location of Workshops in Phase 1: Explore

Workshop Group North Island South Island
Pilot Group Mixed Participants
Rural Community Northland Milton
Tertiary Environment University of Auckland University of Otago
Seniors Warkworth / Kaukapakapa / Dunedin

Orewa

Environmental Groups North Auckland Queenstown
Island Community Rakiura community

As gene technologies may impinge on people’s religious beliefs, religious groups in the
North and South Islands were approached to participate. Unfortunately no religious
group chose to participate. However, as people hold religious beliefs irrespective of
whether they belong to a named religious group, these perspectives did emerge in

conversations in other settings.

Demographics

In Phase 1, demographic information was gathered from workshop participants to
assess the range of people from different ages, genders, and ethnicity being captured

by the research. The results from this analysis are presented below.
Age

Workshop attendees were asked to classify their age into one of four age bands:

e 16-30
e 31-45
e 46-60
e 61+

The percentage of workshop attendees in each age band is shown in Figure 3.1.
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Age

m16-30 = 31-45 m46-59 = Morethan61

Figure 3.1: Percentage of participants in each age band for all Phase 1 workshops
combined.

Figure 3.1 shows that while all age bands were well represented, older people were
most likely to attend the workshops and were overrepresented compared to the 22% of
the New Zealand population composed of this age group (see Regional Economic

Profile | New Zealand | Age composition). The other three age bands were

approximately representative of the underlying population of New Zealand.
Gender
Workshop attendees were asked to classify their gender into one of four categories:

e Male
e Female
e Other (Gender diverse)

e Prefer not to say
The percentage of workshop attendees in each gender category is shown in Figure 3.2.

Workshop participants classified their gender approximately 50:50 male:female.
Participants who classified themselves as “Other / Gender diverse” or “Prefer not to say”
included 3.5% of all participants and although the 1.7% of participants that classified

themselves as “Other / Gender diverse” is an underrepresentation of the approximately
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4.5% of the New Zealand population who identify as LGBT, it is important to record that

the research did capture this demographic.

Gender

W Malz W Female W Othar W Preternotto say

Female

Figure 3.2: Phase 1 workshop participants’ gender composition

Ethnicity

Workshop attendees in the public events were asked to classify their ethnicity into a
number of categories and in doing so they were free to select more than one category.

The ethnicity categories were:

e Pakeha

e Maori

e Pacifika

e Australian
e British

e Asian

e Latin American
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The percentage of workshop attendees who identified with each ethnic category is

shown in Figure 3.3.

Ethnicity

m Pakeha wBrit mAsian = Llatinamerican = Maori mAus = Pasifika

Figure 3.3: Percentage of participants in each ethnic group for all Phase 1
workshops combined. Participants could select more than one ethnicity.

Participants who identified as Pakeha New Zealanders made up almost three quarters
of public event participants, which is approximately representative of the overall
population of New Zealand. However, when the additional 10% of participants who
identified as British and Australian were added, the 82% of participants with European
ethnicity was an overrepresentation of the 68% of the New Zealand population in this

ethnic category.

Workshop participants included 5% who identified as Maori and 2% who identified as
Pasifika making both these groups underrepresented in the Public Engagement stream
compared to the underlying population where approximately 18% are Maori and 9% are
Pasifika, a pan ethnic grouping of Pacific people. However, as explained in chapter 1

the Maori Engagement stream of the research led by Te Tira Whakamataki specifically
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engaged with iwi’hapid/whanau to listen to and gather their thoughts and concerns about
the use of gene technologies for conservation purposes. A further 7% of participants
identified as Asian which is also an underrepresentation compared to the approximately

17% of New Zealanders who identify with this pan-ethnic category.

3.2.2 Workshop Format

Due to the technical and potentially contentious nature of gene technologies, it was
recognised that people may be hesitant about participating in conversations about
genetic technologies. People may believe they do not know enough about the
technicalities of genetic technologies or ecological issues. This may lead to a feeling of
inadequacy, or epistemic deficit with regards to the science of genetics, genetic
technologies, and/or ecology. This in turn may lead participants to believe they are not
legitimate knowledge holders. Feelings of not knowing enough could therefore lead

people to feel ill-qualified or ill-equipped to speak on any of the topics at the workshop.

Furthermore, as genetic technology is a topic that can polarise, people may feel anxious
about engaging, hold very fixed views on the topic, or fear that those around them might
disagree with their views. The research approach therefore aimed to reduce the impact
of these issues by engaging people in purposeful games before participating in a

facilitated discussion.

Purposeful Games

At the beginning of each workshop participants were invited to play a set of
project-designed purposeful games. The games were based on heritage games that
participants would likely already be familiar with such as Snakes and Ladders and
Jenga. These games were modified to focus on genetic technologies, the environment,
or social aspects of relevance to the conversation, such as the governance of social

innovations. A full description of each game can be found in Appendix 10.1.

The games also sought to introduce participants to challenging environmental, social,
ethical, economic and cultural concepts, including biodiversity and environmental
impacts (Ecological Collapse - Jenga), science innovation (Snakes and Helixes) and
innovation governance (Who sits around the table - Darts and Bingo). Participants
played the games in small groups at the beginning of the workshop to gain knowledge
and confidence by learning some technical terms and concepts associated with gene

technologies use for environmental purposes. In addition, the games sought to build
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social relationships between participants, and create a sense of enjoyment and fun

before engaging in the facilitated fishbowl conversation.

Table 3.2 below provides an overview of the six games used in Phase 1 and how each

game supported the understanding of different concepts.

Table 3.2: The concepts introduced in Phase 1 by each Purposeful Game

Knowledge-confidence Building Players

Game ; .
Ecology Teccliﬁg:zgy ISE(t)t?iI?elxl/ Competitive | Team-work | Time-out

Ecological Collapse v v v

. v

Snakes and Helixes v v (with chance)

Target Game: Gene %

Editing

Stakeholders. Who v v

sits around the table?

V\(or.d / Concept % v v v %

Pictionary

Puzzles v

The Facilitated Discussion: A Fishbowl Conversation

In the second half of each workshop a facilitated fishbowl discussion was held and all
participants were invited to join the conversation. A ‘fishbowl conversation’ sees
participants seated in two concentric circles. The central circle is imagined as ‘the fish’,
and contains four to five chairs for participants. This is where the conversation takes

place. The outer circle of chairs is for the remaining participants.
Participants are invited to join the conversation in three ways:

e by coming into the centre circle at any time to share their views on a range of
discussion when a position becomes available;
e by actively listening to the conversation from the outer circle,

e by noting their thoughts on post-it pads provided on each seat.

The fishbowl format means people are not forced to speak their views in front of the
whole group, but only when they wish to engage. The process values both conversing

and active listening. It does not force or require people to speak. The intention of the
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fishbowl discussion is for the conversation to develop naturally, requiring minimal
intervention by a facilitator, and allowing participants to guide its direction in a natural

and participant-led way.

One of the research team acted as the facilitator and opened the discussion seeking
participants’ general visions and aspirations for Aotearoa New Zealand’s natural
environment. In this way the conversation was framed around what people hoped for,
and leaving it then open for people to discuss the role they could see for genetic
technologies, or other technologies, in achieving their visions. Conversations were

audio recorded.

3.2.3 Exit Surveys

Evaluation surveys were collected from participants at the end of each workshop to
gather people’s experiences of the sessions. Participants were not required to answer

all questions in the survey.

Participants were asked to score a range of statements using a Likert Scale where they
could indicate their level of agreement (from 1 ‘strongly disagree’ to 5 ‘strongly agree’).
Statements ranged from how comfortable they felt during and after the games, whether
they felt they had the opportunity to participate in the conversation, how valuable they

found the event, and whether their confidence to engage in discussions had increased.

To further explore participants’ experiences, participants were asked to describe what

they found most valuable in the workshop.

3.2.4 Content Analysis

Leximancer™ (Smith & Humphreys, 2006; Sotiriadou et al., 2014) is a text-analysis
software that allows for representation of themes and concepts emergent in a corpus of
text using a machine learning technique. The software identifies the key concepts of a

text and how they relate to each other, and clusters them into themes.

Leximancer has been widely used to map a variety of texts from news media articles to
discussion text (Fraser-Baxter & Medvecky, 2018; Logan et al., 2016). For this analysis,
the phrase length was set at two sentences to track concepts and words that are found
to travel together through text. Using an inbuilt global thesaurus, the software carries
out relational analysis to provide insights into how closely the themes and concepts are

related to each other in the corpus of text. Words are assigned weightings as a
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reflection of the contribution to the text block measured. Through this process, both

implicit and explicit presence of concepts are captured.

Leximancer produces two-dimensional maps, displaying the relationship between the
categorisation of themes (central idea) of a collection of concepts and displaying the
position of concepts throughout the text (Matthes & Kohring, 2008). This visual
representation of concepts is regarded as Leximancer’s strength as it displays

relationships between concepts (Angus et al., 2013).

The software was used to analyse and identify keywords, themes, and concepts that
characterise and represent the discussions held by the public during the facilitated
fishbowl discussions in Phase 1. The result of this analysis is then mapped,
representing the connectivity between themes and concepts (see Section 4.3.4).
Relational analysis from Leximancer also ranked the themes and concepts based on
their relative occurrences (the more they were discussed, the higher the ranking),
providing insights into the concepts dominant in the discussion. Concepts that were
considered irrelevant were removed (e.g. ‘things’). Concepts considered analogous

were merged (e.g. ‘tech’ and ‘technology’).

3.2.5 Phase 1: Final Remarks

The workshop gathered the thoughts and feelings of a demographically diverse set of
workshop participants about both their visions for New Zealand conservation and the
role that genetic technologies may or may not play in that vision. This provided an
understanding of people’s aspirations for New Zealand conservation and their broad
perspectives and cautions around the use of genetic technologies for environmental and

conservation purposes.

Framing the fishbowl conversations around people’s visions for the natural environment,
avoided participants feeling daunted or bogged down by the technical details of the
genetic technologies themselves. Moreover, by using games to address the epistemic
issues often associated with engaging in potentially contentious issues, an open and
friendly atmosphere was created in the workshops, that supported participants to share

their own perspectives while being open to listening to others’ perspectives.
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As each Phase was used to inform the subsequent phase, three emergent ideas were

revealed from the Phase 1 methodology. These were:

e Genetic technologies as a potential ‘tool’ in an ‘environmental management
toolbox’.

e A sense of the range of perspectives people held;.

e A growing understanding of the range of environmental scenarios in which

people were interested

3.3 Phase 2: Refine

The literature indicated that for findings to be relevant and impactful, it was important for
people to have realistic, feasible, detailed and accurate scenarios to deliberate. These
scenarios would discuss an environmental problem and the current and new genetic
control tools that are or could be used to manage (eradicate or control) the
environmental issue. The scenarios would be presented to groups in Phase 3 to enable
groups to deliberate on them and to see if they could reach consensus on the tools they

would consider for the management of the issue.

To assist with developing scenarios for use in Phase 3 deliberations, a variety of
knowledge holders were approached and interviewed. These people and groups
included scientists engaged in genetic technology research, ecologists, scholars in
bioethics and law, scientists with an interest in genetic technology but not specifically
involved in genetic technology research, social scientists, government agencies,
industry groups and interest groups concerned about or opposed to genetic

technologies being used in New Zealand (See Table 3.3).

Engagement with participants in Phase 2 largely occurred in semi-structured interviews.
Conversations varied, depending on the expertise and interests of the participants. The

discussions aimed to examine three key questions:

1. What is the current state of genetic research in New Zealand?
2. What tools are currently feasible - i.e. they are in late stages of development?
What genetic technologies are unlikely to be developed, either for technical,

environmental or social reasons?

Participants also provided a range of information including scientific papers, media

articles, government reports and interest group documents. This information provided
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wider understanding about social, ethical, cultural, technical, scientific, environmental,

political and regulatory dimensions of genetic technology in New Zealand.

Table 3.3: Phase 2 Participant Knowledge / Interest Contribution

Information Interest
Interview
Genetics Ecology / Bioethics / Caution Research Policy /
Environment Law Practice
Genomics v 4
University Scientists
engaged in Gene Tech v v v
research
PSGR Scientist v v v
CRI Scientists engaged in
Gene Tech research v v v
CRI Gepe Technology v % % v
Specialist Group
Predator Free Groups/ / / %
Personnel
GE Free Groups v v v
Bioethics v v
Boston Science Museum v Y
Social Research Team
Industry Groups v

3.3.1 Scenario Selection

From the conversations in Phase 1 and 2, four scenarios were selected (Table 3.4).

The scenarios that emerged varied across several dimensions:

e Type of organism (flora vs fauna),
e Genetic technique (gene editing vs RNA interference),
e Issue - conservation, conservation but with links to economic production

e Development stage (almost fully developed vs futuristic technology).

The conversations undertaken in Phase 2 enabled the information for each scenario to
be developed and these were presented in the same format to ensure consistency

across all scenarios. This included:

e Description of the environmental problem

e The problems impact;

e Current environmental management tools,

e New genetic techniques being explored and how they would be applied;

e Current regulatory frameworks governing the technologies use.
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Table 3.4: The four scenarios that were chosen for Phase 3 deliberations
. . Genetic Innovation .

Scenario Organism Type g Readiness
Technique Issue

Wilding Pines Flora Genetic Conservation, with Very Close
Engineering forestry links

Myrtle Rust Flora RNAi Conservation Close

RNAI /

Conservation, with

Varroa Mite Fauna Genetic ; : Close
e food industry links
modification
Genetic
Rats Fauna Engineering Conservation Distant
(gene drive)

The scenario information cards used in Phase 3 are presented in Appendix 10.2.

3.3.2 Phase 2: Final Remarks

Phase 2 conversations engaged with a range of knowledge holders including
stakeholders from inside and outside the science and technology sectors including key
stakeholder interest groups, to support the development and refinement of the
scenarios that were to be used in the Phase 3 Deliberation Workshops. The information
which was gathered supported not only the technical understanding of genetic
technology, but also a range of social, cultural, political, regulatory, ethical,
environmental and regulatory dimensions. While participants held a variety of
perspectives, knowledges and positions (in some cases) on genetic technologies, all
were supportive of a wider public conversation about the use of genetic technologies in

New Zealand conservation.

3.4 Phase 3: Deliberate

Phase 3 engaged members of the public in deliberative conversations in small focus
groups where they explored the scenarios developed in Phase 2, to see if each group
could reach a consensus decision about the tools that should be considered in the
environmental management toolbox for the scenario under consideration. Each group

was randomly selected to deliberate over two of the four scenarios.

3.4.1 Participant Recruitment

While phase 1 approached targeted communities, phase 3 also sought a broader range

of publics and more open deliberation. Participants who had engaged in Phase 1 were
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approached to engage again, along with any member of the public who wished to
engage. Participants who had engaged were encouraged to invite their networks to
widen the interests people might bring to the conversation. In addition, public sessions
were advertised via media, and community facebook pages. Figure 3.4 illustrates a
newspaper article in Dunedin’s ‘The Star’ newspaper, delivered free to all households in
the Dunedin area, inviting the public to deliberative events in Dunedin’s public library
and at the Clubs and Societies building at the University of Otago (See

https://www.odt.co.nz/the-star/views-sought-use-gene-technology-eco-issues).

sagho gl th Liv e rEmony
mnce Lo 1.—::;:1“:;;:-:‘6«:1;:;;9:1t r::; "F:orluwrr information, visi
ted by Jocal performers, co-ordinated  hitpsy/relayforlife.org
by Kelvin Cummings, and there  o/dunedin-relay

on use of gene technology on eco issues

Dunedin residents are Medyecky said in the project, which is funded by the technologies that migl

wvited to & workshop Lo workshops small groups ol

Heritage Nation

Figure 3.4: Newspaper article inviting the public to deliberative events in Dunedin.

In addition two special interest groups were approached to participate in Phase 3.
These were a group that drew its membership from GE Free and Organics sectors
across New Zealand who participated in an online workshop, and a course of
undergraduate social science tertiary level students who engaged in the Phase 3
scenario activity in their tutorial and who opted into the research. These groups
provided ages and perspectives that were not captured well in the public engagement
events (Table 3.5). The data collected from these special events were collated
separately from the public engagement events and are presented separately in the

research’s findings.
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Table 3.5:

Locations of Phase 3 deliberation workshops

Geographic Location

Group type

NORTH ISLAND

Pilot (Central Auckland)

Open to public - seniors & postgraduate students

Warkworth

Seniors and conservation groups

Auckland

Open to staff, students and alumni of University of Auckland

Titirangi

Open to the whole community

SOUTH ISLAND

Otago Lakes region

Environmental contractors and volunteers

South Otago

Voluntary community group, plus partners and friends

Dunedin Open to whole community
Dunedin Open to staff, students and alumni of University of Otago
SPECIAL

University Course

Undergraduate science course

Interest Group Online

GE Free / Organics Network

3.4.2 Demographics

Phase 3 workshop participants were asked to categorise their age and gender on their
exit survey forms and this demographic information has been summarised to compare

with the demographics of workshop participants in Phase 1.
Age

Although Phase 3 workshop participants were asked to classify their age in different age
bands compared to Phase 1, it is clear the Phase 3 workshops were dominated by older
New Zealanders as more than half of all participants were aged 55 or older. In contrast,
approximately one third of participants were younger New Zealanders aged under 35.
Middle aged participants aged between 35 and 55 were underrepresented in Phase 3
as this group only made up a little more than 10% of workshop participants whereas

they make up approximately 26% of the overall New Zealand population see Figure 3.5.

However this Phase 3 demographic data does not include information from the two
special Phase 3 events. One event with an undergraduate course was unsurprisingly
dominated by a younger cohort of participants with 95% of the students from the 18-24
year old age band. Only four of the 10 participants at the online workshop completed

an exit survey, and of those three were over 55 and one was from the 45-54 age range.
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Figure 3.5: Relative age composition of participants in all Phase 3 public workshops.

Gender

As in Phase 1, Phase 3 workshop attendees were also asked to classify their gender.
This indicated (Figure 3.6) a much higher frequency of men, approximately 2:1 attended
the public engagement Phase 3 workshops compared with women. The non-binary

gender demographic was again captured in Phase 3 as it was in Phase 1.

Gender

W Female Male M Other/prefer not to say

Male Other/prefer not to say

Figure 3.6: Phase 3 workshop participants’ gender composition
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In the special student workshop 46% of participants were female, 53% male and 1%
gender diverse, while in the online event 75% were female and 25% were male. These

data are not included in Figure 3.6.

3.4.3 Workshop Design and Format

The workshop was designed to enable each focus group to deliberate over two
scenarios. Each group was provided with a variety of resources and materials to
support their dialogue and deliberation. These are detailed in Table 3.6 below and a

photograph of a deliberation table is presented in Figure 3.7.

Table 3.6: Materials supplied to support deliberative discussions.

Deliberative Discussion Materials

Stylised A1 sized landscape map
- with placeholders for Perspective & Scenario cards

Environmental toolbox
- Perspective, Scenario and Blank cards inside with pens and post-it notes

Instruction sheet
- read out the Perspective cards followed by Scenario cards

Twelve Perspective cards
- same gene tech perspectives for each scenario

Two scenarios
- out of the possible four with different pairings for each group

Blank cards
- white for writing decisions and yellow cards for writing cautions.

To minimise the risk of oversimplifying genetic technologies use for environmental
purposes, each group was presented with twelve perspectives on genetic technologies.
The perspectives which were drawn from the Phase 1 discussions and Phase 2 interest
group discussions ranged widely and covered positive, negative and neutral
perspectives and spiritual to pragmatic perspectives. Participants were asked to read
these perspectives aloud from the printed cards, and to lay the cards around the
landscape so they could be easily referred to during the discussions. The perspectives

cards are presented in Table 4.2.

Scenario information cards about the problem and the current and new management
tools including the genetic technology were presented for each scenario as eight
numbered cards which were intended to be read in order. Each card had a heading to
make clear the focus of the information — for example, ‘background’ and ‘current

management tools’. The information cards addressing the genetic technologies cards
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5-7 were divided into an explanation of how the genetic technology would work, how it
would be implemented, and how it was currently regulated. As participants would come
with varying levels of prior knowledge the information cards covered only key
information to explain the issue clearly to a non-expert audience. The sessions were
designed to be completed in 90 minutes. This meant that for groups to deliberate on
two scenarios, only key information could be provided. People could ask questions and

could also use their phones to source further information.

Figure 3.7:  Table set for small group deliberative discussions

To incorporate all wider context of genetic technologies that had been raised by Phase 2
participants, a stylised landscape was placed on the table, and participants placed the
perspective cards around this once they had been read. The landscape positioned the
problem and the management tools within the wider social, political, cultural, economic

and environmental context in which they operate (See Figure 3.7 above).

Participants completed their ethics information including reading the participant
information sheet and signing their consent forms at the beginning of the session. In
focus groups of up to four people were asked to examine the landscape and take turns

to read out and discuss the perspective cards. Next they read the scenario information
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cards. They then discussed the scenario, working together to reach a consensus
decision about what tools they wanted in their ‘environmental management toolbox’ to

address the environmental issue at hand.

Decisions and cautions were written on the appropriate cards. After a short break the
same process was followed for their second scenario. Each group had one genetic
engineering technique and one RNAI technique to address. Researchers did not join
these discussions, but remained attentive in case groups had questions about the

process or the content.

One ‘special’ workshop was run online with an interest group with members spread
across New Zealand.. To run this effectively, after an introduction and time for questions,
the groups were divided into two online ‘breakout rooms’. All materials were put into a
website so that people could see the scenario landscape and read and discuss the
perspectives and scenarios together. Shared ‘whiteboards’ with a tool called Mural were
provided so people could collectively write their decision and cautions. Each ‘room’ had

a facilitator to support participants with the technology.

The students' special workshops were run in the students’ course tutorial time. This
followed the same format as the public events, however as the time was limited to one
hour, only one scenario was covered by each group. Students voluntarily opted into the
research. Not all groups who did the scenario decided to participate in the research,

however 17 groups who did opt in completed the ethics consent forms and exit surveys.

3.4.4 Data Analysis

Completed focus group decision and caution cards were collected and analysed. These
were carefully separated into the four environmental scenarios, ensuring that each

group’s decisions and cautions remained together and separate from the other groups.
The following data was analysed from Phase 3:

e Focus group decision and caution cards from all ‘public’ engagement workshops
e Focus group decision and caution cards for the two special interest events;

e Participants’ evaluation of the deliberative process (exit survey)

e The three words participants stated they would use to describe genetic

technologies (exit survey)
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Emergent patterns were coded to identify key themes for the decision and caution
cards. This gave an understanding of the nuances around groups’ decision-making and

key areas of concern for specific issues and technologies.

Furthermore, the analysis explored the level of decisive support or rejection for the
inclusion of genetic tools in the environmental toolbox for each scenario. In addition
frames groups used in reaching their decisions were identified including features of
technologies that shaped group thinking, and rules / regulations / governance they
wanted put in place to manage genetic technologies if they were implemented. Five
common issues were also analysed to see the relationship between these issues in
relation to the level of decisive support. These five issues were: characteristics of
various environmental tools and technologies, the state of knowledge, visions of
alternative futures, the effect current technologies had on shaping people’s views of new

technologies and regulation, rules and governance.

In addition to identifying emergent patterns from the decision and caution cards as a
whole, caution cards were coded for types of environmental, social, regulatory, ethical
and economical impacts identified by participants The caution cards were also coded

for comments relating to a tool’s feasibility, viability, and desirability.

3.4.5 Exit Surveys

To assess people’s experiences of the deliberative workshops, an exit survey was

conducted. This assessed:

e the workshop’s impact on people’s thinking about genetic technologies.

the impact of deliberative processes on pre-existing positions.
e The impact of the workshop on people’s understanding.

e Whether people felt listened to in their focus groups.

e Whether groups reached consensus.

e Three words participants would use to describe gene technology.

Participants could also share general comments about the workshops. This information

was collected and analysed and the results are presented in Chapter 4.
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3.4.6 Phase 3: Final Remarks

These deliberative workshops provided an opportunity for people to engage in dialogue
and deliberate about the use of genetic technologies for specific environmental
scenarios. Groups had the opportunity to decide not only what tools they would want to
see in New Zealand’s environmental toolbox, but also to detail the reasoning behind
those decisions. In addition, they were able to discuss and record the things that
concerned them and how these might be addressed. This provided a rich and important
dataset to enable a detailed examination of people’s perceptions about the use of gene
technologies for environmental purposes. It also provided critical understanding about
the value of deliberative process in supporting people’s engagement with complex and

contested science.
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4.0 Public Engagement Findings

4.1 Introduction

This chapter presents the research findings. It draws primarily from qualitative data
from the fishbowl conversations in Phase 1, the interviews and small group meetings in
Phase 2 and the deliberative focus groups in Phase 3. This has provided a rich set of
data that has sought to gather and understand people’s perspectives about the use of
genetic technologies for environmental purposes. The qualitative data is supplemented
with quantitative data where appropriate. We begin by detailing the number of people
who have engaged with the research and then move to presenting the findings from
each of the Phases. This chapter provides the underlying evidence for the insights

which are presented in the final synthesis chapter.

4.2 General Public Engagement Participation

4.2.1 Participation Across All Phases

The public engagement stream team engaged with a total of 376 participants across 38
separate engagement events (workshops). Phase 1 engaged with 135 participants in a
total of 10 workshops including four in the North Island and six in the South Island.
These workshops included between four and 30 participants each and participants

played a total of 41 purposeful games.

The Phase 2 interviews engaged with a total of 57 participants in 18 different
engagement events. Seventeen participants were interviewed in 14 one on one or one
on two interviews and a further 40 participants were interviewed in four group interviews

that included between five and 15 participants each.

Phase 3 engaged with 184 participants in a total of 10 engagement events (workshops).

Four events were conducted in each of the North and South Islands and a further two
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special engagements were conducted with a university undergraduate social science
course and an online engagement with participants from an interest group drawn largely
from GE Free and organic networks from across New Zealand. The total of 184 Phase
3 participants were subdivided into 43 deliberative focus groups generally with a
minimum of three participants in each and these focus groups deliberated on a total of
69 scenarios. Generally each focus group deliberated on two scenarios each, however
due to time constraints the 17 focus groups formed from the university course students

each deliberated on only one scenario.

4.2.2 Stratification

Of the hundreds of participants that the research engaged with, each gave between one
and three hours of their time to their research participation. Therefore, total participant
engagement totalled at least 750 hours and included deep interrogation of participants'

views of the use of genetic technology for environmental and conservation purposes.

While it was not realistic for the research to attempt to sample the New Zealand
population using a strictly representative sampling regime, the participation and
engagement sampling was nevertheless designed to draw from the New Zealand

population using broad stratification using a range of different criteria. These included:

e Geography
o North Island
o South Island
o Stewart Island
e Community
o Urban (Auckland and Dunedin)
o Periurban (Warkworth, Titirangi)
o Provincial city / town (Queenstown, Milton)
o Rural (Northland, Rakiura / Stewart Island
e Demography
o Pre-career (University students)
o Mid-career (Conservation, Science, Farming)

o Post-career (Retired)
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e Gene Technology Engagement
o Scientific knowledge
o Professional knowledge
o Technical knowledge
o Lay knowledge
o Social science knowledge
o Ethical / legal knowledge
o Industry knowledge
e Gene Technology positions
o A wide range of community perspectives (see Table 4.2)
o People who held strong positions on gene technology

o People who held no position on gene technology

Accordingly, it is concluded that the research drew input from a wide range of New
Zealanders with different backgrounds. The research data demonstrates New
Zealanders hold a wide range of views about, and knowledge of genetic technologies
and their potential application for environmental and conservation management. The

findings for each phase of the public engagement stream are presented below.

4.3 Phase 1: Explore

4.3.1 Participants’ Experiences of Phase 1 Workshops

Evaluation surveys were collected from participants at the end of each workshop to
gather people’s experiences of the sessions. Participants were not required to answer

all questions in the survey and some chose to only answer some of the questions.

Participants were asked to score a range of statements using a Likert Scale where they
could indicate their level of agreement from 1 ‘strongly disagree’ to 5 ‘strongly agree’.
Statements ranged from how comfortable participants felt during and after the games,
whether they felt they had the opportunity to participate in the fishbowl conversation,
how valuable they found the event, and whether their confidence to engage in

discussions had increased. (See Figure 4.1).

The Phase 1 evaluation surveys demonstrated that for four of the six questions

approximately 50% or more of the participants ‘strongly agreed’ with the statements:

e The games we played made me feel more comfortable to participate in the rest

of the event
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e Overall, the fishbowl’ conversation was facilitated effectively
e 