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DISCLAIMER 
This report or document (“the Report”) is given by the Institute of Environmental Science and 
Research Limited (“ESR”) for dissemination amongst end-users. This research was 
conducted under the Sustainable Decision-making for Future Foods project (C02X0801) and 
is public good science, funded by the Foundation of Research, Science and Technology.  
 
Neither ESR nor any of their employees make any warranty, expressed or implied, or 
assume any legal liability for the use of the Report or its contents by any other person or 
organisation. 
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Executive Summary 

Biotechnology is an area of science that has attracted substantial global investment, 
characterised by rapid growth in science research and development, and projections of 
increasing commercialisation and consumer applications.  Similar projections exist for growth 
in nanotechnology applications for industry, medicine and the environment.  These areas of 
growth are also characterised by considerable market volatility, with various applications and 
aspects of the sectors attracting public controversy.  Food is one area of application that 
many involve biotechnologies and nanotechnologies with applications in nutraceuticals, 
functional foods and fortified foods characterising the current wave of scientific and market 
interest.  In the food sector particularly, social values continue to have a major influence on 
consumer risk acceptance and technology uptake.  Recognition of this fact has seen a 
number of public and consumer opinion studies undertaken in New Zealand.  
 
Many of the advances in food technologies now cut across the discrete boundaries of ‘plant, 
animal, microbe and human’ applications implied in early survey-based public opinion studies 
(Couchman & Fink-Jensen 1990).  More recent consumer research shows a trend toward 
functional foods and nutraceuticals.   Gamble et al.(2009) explore the acceptability of ‘mood 
foods’, functional foods that can provide stress relief for affluent working mothers, and look 
also at preferred modes of delivery including atomisers, pills, drinks or chocolates.  Overall 
the literature canvassing social acceptability of GM foods evidences an increasingly 
sophisticated public, an increasingly sophisticated debate, and a rapidly advancing 
technological field.   
 
Across all the public opinion and consumer studies, it is evident that women and Māori are 
more likely to hold strong oppositional views to GM food based on spiritual and ethical 
beliefs, a sense of responsibility for the environment, reluctance to interfere with nature, and 
uncertain consequences.  This pattern also holds over time and is consistent across both 
consumer and public opinion studies.  The New Zealand research consistently shows that 
increased support for GM foods exists where there is a strong link to health benefits, and that 
laboratory work is more acceptable than field trials or release of GM food crops into the 
environment. Similarly medical applications are more acceptable than agricultural or food 
based applications 
 
Social acceptance of new food technologies is now shifting to consideration of the purpose of 
the application and its associated benefits and risks.  Whilst there is a clear demarcation and 
fundamental debate between those who are ‘pro’ and those who are ‘anti’-GM, an increasing 
number of consumer responses are premised around ‘it depends’.  Some studies suggest 
that a growing middle ground exists where for many, acceptability depends on careful 
consideration of the purpose, ethical implications, risks and benefits of a particular 
application (Small et al.2002).    
 
The authors of more recent choice experiment studies also suggest a softening of public 
resistance to GM, claiming that public opinion surveys may have significantly overestimated 
the extent of public opposition to GM food (Knight et al.,2005, Mather et al.,2005).  Yet, as 
discussed in more detail, this phenomenon ought to be viewed with some caution.   
 
The literature identifies that at least two consumer segments exist for GM food in New 
Zealand. Kaye Blake et al.(2007) identified that two clusters expressed strong support for 
GM foods; one group was lower income and responded to price discounting, and a second 
higher income group were prepared to pay a premium for food that delivered real benefits.  
The provision of lower priced GM food needs to be considered in relation to Māori. 
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Overall there remains a clear message in the New Zealand social and consumer research 
that the negative attitudes to GM may be more deeply entrenched than previously thought 
(Cook & Fairweather, 2005).   
 
Opportunities exist for the food sector, but the social and market context will have a 
significant influence on acceptance and therefore on commercial success.  This raises 
questions of how science and policy can foster this apparent growing middle ground by 
improving public confidence in governance, regulation and industry.  
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1. Introduction  

1.1. Purpose  

The ‘Coming to the Table’ project is premised upon engaging government, science, business 
and community stakeholders in sustainable decisions on future food technologies to improve 
New Zealand’s economic and technological development. 
 
The aim of the research is to investigate social, cultural and consumer responses to a range 
of emerging future food technologies (particularly but not exclusively in biotechnology, 
nanotechnology and functional foods) in the NZ and international context, and demonstrate 
how this understanding can be used to support sustainable decision-making for technology 
development. The project will use dialogue communication to engage scientists, industry, 
government and community groups at an early stage to discuss food technologies, to identify 
the social, ethical, cultural and economic issues for different future pathways. 
 
The research will ask if social and market risk aversion can be better predicted and/or 
avoided through early engagement with key stakeholders, leading to better informed and 
more socially responsive investment decisions by science, industry and government. It will 
use innovative stakeholder engagement methods to identify risk acceptance profiles for a 
range of future food technologies, and will facilitate dialogue between developers and 
consumers.  
 

1.2. Aim 

This Literature Review is part of Milestone 1.2 in the Research Plan for the ‘Coming to the 
Table’ research programme;  
 
 
 
 
 
 
 
 
It is focused on New Zealand research on consumer and societal responses to future food 
technologies. It provides a ‘stock-take’ of recent New Zealand research, reviewing the range 
of New Zealand studies produced to date and identifying underlying trends and themes.   
The aim is to create a backdrop to the wider research project and to illustrate key issues in 
the social context that may influence public responses to future food technology 
developments.  
 
The objectives were:  

(i) to identify and document all relevant New Zealand research and literature on 
consumer and societal responses to emerging technologies including 
biotechnology, nanotechnology, functional foods, nutrigenomics, and other new 
technologies including sustainable agriculture, organics etc. and to note in 
particular the research on food technology applications,  

(ii) to briefly summarise the source, size, scale, methods and scope of the existing 
studies, noting any significant gaps or issues (including clients, who 
commissioned the report), and 

(iii) to conduct a meta analysis to identify underlying trends and themes in the 
literature, including values and preferences among key social or market segments 
and in relation to different technologies, including in particular the values and 
preferences of Māori. 

Research Plan Milestone 1.2: Scoping of trends in public and consumer 
acceptance - literature reviews 
Description:   Investigating and scoping NZ and international social and market trends in 
order to identify key factors in public and consumer acceptance of future foods and 
international best practice in food technology governance, including opportunities for 
upstream engagement. 
 



Coming to the Table 2 October 2009 

 
This report is intended to be read in conjunction with the international literature review for the 
project (Frewer et al.,2009).    
 

1.3. Structure 

This literature review is structured into five sections or chapters.   
The first chapter orients the reader to the purpose and aims of the literature review.  It 
outlines the methods and approach taken for developing the literature review and annotated 
bibliography, and includes a section on definitions by way of background.  
The second chapter gives an overview of the key trends in social and consumer opinion as 
identified in the literature.  This section includes an overview of trends in investment, and a 
detailed discussion on how the New Zealand public and consumers feel about emerging food 
technologies and future trends in public responses. A section on governance and regulation 
is also included, as well as a section on gaps in the research.  
The third chapter provides a survey of the literature in the form of a meta-analysis of the 
number and types of publications. 
The annotated bibliography follows which includes a total of 138 entries. Finally an index is 
provided of the authors and topics.    
 

1.4. Method 

The following section outlines the literature search and the orients the reader to the purpose 
and layout of the annotated bibliography.  
 
Literature search 
A literature searched was conducted in April 2009 by Chris Jenca, an information specialist 
who searched across a ten year period between 1999 and 2009.  Beyond these dates, 
earlier key literature was accessed if referred to in the literature collated.   
 
The searches were based on the following keywords: 
"new zealand" AND (biotech* OR nanotech*) AND food* 
"new zealand" AND (ge OR gm OR ("genetic* modifi*" OR "genetic* engineer*")) AND food "new 
zealand" AND foods AND ((novel OR smart OR functional OR future OR innovative OR nano* OR 
emerging OR high-tech)) 
"new zealand" AND food* AND technolog* AND (organic* OR "sustainable agriculture" OR 
nutrigenomic*) 
Topic=("new zealand" AND (pesticides AND food)) OR Topic=("new zealand" AND ("food irradiation" 
OR bionanotechnology)) 
Also “Māori” for all above 
(did not do attitudes, perceptions, opinions, society, etc etc as too many possiblilites - just read 
abstract, looked at keywords/descriptors etc for selection) 
Library of Congress subject headings used in New Zealand library catalogue: 
Biotechnology --New Zealand --Public opinion.  
Nanotechnology --New Zealand --Public opinion.  
Agricultural biotechnology --New Zealand --Public opinion.  
Food --Biotechnology --New Zealand --Public opinion.  
Public opinion --New Zealand.  
New Zealanders --Attitudes.  
 
Published reports, articles and thesis were sought, as well as grey literature including 
unpublished government or independent reports, magazine articles and opinion pieces.  A 
wide range of material was sought for inclusion in order to scope the field adequately.  The 
following indexing/abstracting databases, catalogues, web, and websites were searched: 
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Web of Science, Scopus, Google Scholar, Web generally (including websites), Food science and 
technology abstracts, Index New Zealand, Te Puna (New Zealand Library Catalogue), Liberty (ESR 
Library Catalogue), Agricola, Cabi – Cab abstracts, ABI-Inform Complete. 
 
The Research Advisory Panel1 members for the ‘Coming to the Table’ project were also 
approached to advise on specific publications, reports or key authors in the area.  
 
An annotated bibliography 
An annotated bibliography was chosen to provide a comprehensive resource for the research 
team and wider client systems.  This approach endeavours to compile an exhaustive list of 
references in the field, however some gaps may still exist and we invite any researchers to 
forward material for inclusion.  
 
Additionally the annotated bibliography is a format that can best support the type of a meta-
analysis required to provide an ‘overview’ or summary of trends over time in public and 
consumer attitudes toward food technologies.    
 
This type of literature review is systematic and reproducible.  An annotated bibliography also 
provides a high degree of transparency.  In this annotated bibliography all the source 
material is summarised and codified.  Not only does this provide a reference resource that 
can be easily cross searched and utilised by end users, but this format also enables the 
researcher’s interpretations to be more easily verified or debated.  
 
It is intended that this style of bibliography may be a useful resource by way of providing an 
orientation and access to the literature on public and consumer opinion for end users 
(scientists, researchers, marketing, strategic planners and policy makers) in the food 
technology sector.  
 
A guide to the annotated bibliography 
The following provides an annotated bibliography of the New Zealand literature on this topic. 
A total of 138 entries are included. The entries are arranged chronologically from the earliest 
(pre 1990) to the latest (2009).  The entries for each year are numbered, and a number in the 
bracket beside each year shows the total number of entries obtained for that year. 
 
The entries are presented in alphabetical order based on the principle author’s surname.  
The title of the publication and source material on further publication details follows.  
Currently ‘**’ is used to denote that the article was additional to those identified in the initial 
formal literature search.   
 
For each entry a summary or précis is provided.  This summary section will typically include 
verbatim the abstract material provided by the author of the entry, or in some instances the 
summary information that has been provided in the search databases.  When an abstract 
has not been available, the reviewer has written a summary section.  In some instances, the 
reviewer has supplemented the summary section to expand on the methods or approach 
used, or to cover our guiding questions.   
 
A comments section follows in some instances, with this section italicised.  Comments are 
included where connections might be made to other studies, where there is critical comment 

                                                
1 A group of selected New Zealand based experts in public dialogue and biotechnology has been 
established to advise on the research design and implementation.  
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on the ethical issues, gaps or governance issues arising, or where there are questions of 
clarification of the methods or approach2.  
 
Finally a section for coding information is provided in italics at the end of each entry.   
 
For example:  
1. Code: journal, CRI, public opinion, review 
2. Code: thesis, university, public opinion/consumer research, multi (choice experiment, 
survey and focus groups), (Buddhist) 
 
These categories are oriented to what may be useful to audiences and clients for the project.  
There is some subjective judgement in some of the categorising, and some overlap between 
categories.  For instance, where studies have looked at both consumer perception and public 
opinion, the reviewer has looked at predominant purpose, funding and methods for the study 
to determine which category would be most accurate.  A borderline judgement (see example 
2 above), is indicated by a ‘/’ between the categories with the first category included in the 
tabulation.  A double coding was conducted for ‘Māori’ and ‘cross Tasman’ to ensure these 
entries were represented where there was also a broader orientation of study. 
 
Where multiple authors are involved, the publication has been coded to the institutional 
affiliations of the lead author.   
 
The topic or application is noted only by exception where there is a particular focus, and is 
given in the (brackets) at the end of the coding entry (see example 2 above).  
 
Table 1: Coding guide 
 
Type of 
publication 

Institution Type of study Method Topic or 
application  

Journal 
Report 
Book,  
Book 
chapter 
conference 
magazine 
paper, 
thesis,  

University  
CRI 
Government 
Private 
Double 
coded: 
(Māori, 
cross 
Tasman) 

Public opinion 
Governance 
Consumer 
Māori  
Other 
(Economics, health 
promotion/nutrition, 
industry)  
Double coded: 
(Māori, cross 
Tasman) 

Review 
Survey 
Choice 
experiment 
Interviews/foc
us group 
Multi -method 
Modelling 
Case study 
Double 
coded: 
kaupapa 
Māori 
 
 

(bracketed, 
coded by 
exception) 
 
Aquaculture 
Biopharming 
Co-existence 
Dialogue 
Health 
promotion 
Labelling 
Nanotech 
 

 
  

                                                
2 AUTHORS’ NOTE: In this first draft version these comments have informed much of the analysis and 
overview sections.  It is intended that these comments will be tidied up before the document is made 
available beyond the research team and research Advisory Panel.     
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Developing this resource further 
It is intended that this literature review can be updated periodically over the duration of the 
project, and that this can reflect additional material that may be identified through the projects 
client end user networks, as well as upcoming publications in the area3.  
 

1.5. Definitions 

Biotechnology is a complex and growing field, and a plethora of terms and definitions exist 
that cut across the field in different ways.  Generally, biotechnology encompasses the 
manipulation of living things.  Genetic modification (GM) or genetic engineering (GE) is only 
one specific aspect of biotechnology.  Nanotechnology is the scientific manipulation at an 
extremely small scale, generally of non-living molecules, compounds or particles, for 
instance graphite or carbons.  The use of both nanotechnology and biotechnology is referred 
to as nanobiotechnology, a field that is growing but not yet well defined.    
 
Biotechnology is something of an umbrella term carries a multiplicity of different meanings 
and is a something of a shorthand descriptor for a number of different scientific techniques.  
The definitions that follow are drawn mostly from the MRST Futurewatch report (Silvester et 
al.2005).  
 
Biotechnology 
The Independent Biotechnology Advisory Council (IBAC) of New Zealand’s has defined 
biotechnology as a ‘multidisciplinary set of scientific techniques which can be used to modify 
living organisms, make products, or address health issues’ (IBAC, 2003).   
 
MoRST defines biotechnology as ‘a broad term for a group of technologies that are based on 
applying biological processes. It involves the use of living things or their derivatives to solve 
problems and make products’ (MoRST – find source ref, cited in AERU no 256).  In a later 
definition from MoRST, ‘biotechnology is the technological use of living organisms to make or 
modify products, to improve plants or animals, to develop micro-organisms for specific uses 
or to provide goods and services’. (Silvester et al.2005,16) 
 
MoRST draws closely on the definition provided by the Organisation for Economic Co-
operation and Development (OECD) who provide a short definition with the recommendation 
that this should always be accompanied by a longer list-based definition; 
 

‘The single definition  
The provisional single definition of biotechnology is deliberately broad. It covers all modern 
biotechnology but also many traditional or borderline activities. For this reason, the single 
definition should always be accompanied by the list-based definition which operationalises 
the definition for measurement purposes. The single definition is: 

The application of science and technology to living organisms, as well as parts, products and 
models thereof, to alter living or non-living materials for the production of knowledge, goods 
and services. 
 
The list-based definition 
The following list of biotechnology techniques functions as an interpretative guideline to the 
single definition. The list is indicative rather than exhaustive and is expected to change over 
time as data collection and biotechnology activities evolve. 

                                                
3 AUTHORS’ NOTE In a subsequent draft, an index will also be provided to enable the reader to find entries by 
authors and topic.   
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The list-based definition of biotechnology techniques: 
DNA/RNA:  
Genomics, pharmacogenomics, gene probes, genetic engineering, DNA/RNA 
sequencing/synthesis/amplification, gene expression profiling, and use of antisense 
technology. 
Proteins and other molecules:  
Sequencing/synthesis/engineering of proteins and peptides (including large molecule 
hormones); improved delivery methods for large molecule drugs; proteomics, protein 
isolation and purification, signaling, identification of cell receptors. 
Cell and tissue culture and engineering:  
Cell/tissue culture, tissue engineering (including tissue scaffolds and biomedical 
engineering), cellular fusion, vaccine/immune stimulants, embryo manipulation. 
Process biotechnology techniques: 
Fermentation using bioreactors, bioprocessing, bioleaching, biopulping, biobleaching, 
biodesulphurisation, bioremediation, biofiltration and phytoremediation. 
Gene and RNA vectors: 
Gene therapy, viral vectors. 
Bioinformatics:  
Construction of databases on genomes, protein sequences; modelling complex biological 
processes, including systems biology. 
Nanobiotechnology: 
Applies the tools and processes of nano/microfabrication to build devices for studying 
biosystems and applications in drug delivery, diagnostics etc.’ 
http://www.oecd.org/document/42/0,3343,en_2649_34537_1933994_1_1_1_37437,00.html (accessed 
24 Sept 09) 
 
Nanotechnology 
“[Nanotechnology is] the understanding and control of matter at dimensions of roughly 1 to 
100 nanometres1, where unique phenomena enable novel applications.”  
 
Nanoscience focuses on the understanding of properties at the nanoscale. Nanotechnology 
involves the design, characterisation, production or amplification of structures, devices and 
systems by controlling shape and size at nanometre scale. 
 
Internationally, the major foci of nano-research are creating nanomaterials, understanding 
the properties of them and developing nanoscale devices.  
 
In New Zealand particular nanoscience capability is developing in nanoelectronic devices, 
materials for industrial uses, and methods for creating and characterising nanomaterials. 
Capabilities in bio-nanotechnologies are also beginning to emerge (MRST Nano Roadmap, 
2006,3).    
 
Genetic engineering and genetic modification 
In New Zealand the terms genetic engineering (GE) and genetic modification (GM) are used 
extensively and have been used interchangeably in the literature reviewed. There is some 
trend toward greater use of GM, possibly an attempt to bypass or neutralise the polarised 
public debate that had mobilised around GE at the time of the RCGM.    
 
Applications for food 
Food is a significant sector for applications of biotechnology and nanotechnology.  There are 
several types of application of biotechnology and nanotechnology in food; 
 
First generation: Broadly, the first wave of GM crops (which are already in commercial use, 
for example higher yield or pest-resistant soy, cotton, maize) addresses production traits 
(sometimes referred to as agronomic input traits).  
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Second generation: The second wave is mostly lab-based research and aims to enhance 
quality and/or nutritional traits in crops and food products (output traits). 
 
Third generation: The third wave addresses complex environmental stress-related traits 
(such as drought or salt tolerance) and the production of novel products (biopharmaceuticals 
or plastics). 
 
MoRST anticipates that that second and third generation GM crops will comprise new 
products aimed to meet consumer needs or requirements, and will therefore encourage 
greater public and consumer acceptance.  To reach this aim, scientists are increasingly 
seeking to use biotechnology to improve food quality, to deliver new medicines (production of 
pharmaceutical proteins), to contribute to disease prevention (edible vaccines) and to reduce 
health risks (altered nutritional composition).  In contrast to the more rudimentary GM 
transformations of the first generation of GM crops, the second and third generation traits are 
controlled by multiple genes and complex biochemical reactions (Silvester et al.,2005, 62). 
 
Functional Foods and Nutraceuticals 
The terms “functional foods” and “nutraceuticals” are often used interchangeably. However, 
functional foods can be defined as those “whole, fortified, enriched or enhanced foods that 
provide health benefits beyond the provision of essential nutrients”. Similarly, nutraceuticals 
can be defined as “any bioactive component that delivers a health benefit”, for example 
fortified margarines that help reduce cholesterol levels (Silvester et al.,2005, 47).   
 
The global functional foods market was estimated to be nearly $50 billion in 2002, up from 
around $30 billion in 1995. The US is the biggest market, followed by Europe and Japan.85 
This growth has been attributed to the “consumer self-care phenomenon” and the continued 
rapid growth in demand for health and wellness products.  Some commentators do voice 
concerns about the lack of a sufficiently strong scientific evidence base to underpin many of 
the claims made about the efficacy of functional foods, and the lack of regulatory structures 
in place to police these claims.  Rigorous safety and testing regimes will be an important 
aspect for credible future development of this market sector. Extensive research is currently 
being undertaken globally towards increasing our understanding of how functional foods and 
ingredients can optimise health and assist in disease prevention. MoRST (Silvester et al. 
2005) surmises that future market projections show little sign of abatement. 
 
Nutrigenomics 
The second wave of “personalised medicine”, after pharmacogenomics, is forecast to be 
nutrigenomics. The premise of nutrigenomics is simple: diet is a large contributing factor in 
chronic disease, and an individual’s genetic make-up is an important part of this interplay. 
Differences in gene expression between people can be seen, for example, in the activity of 
certain liver enzymes which affect the way in which dietary components or metabolic by-
products are processed by the body and hence have a role in health and disease. This area 
will have considerable impact on the development of the functional food market.  The 
synergies between pharmacogenomics and nutrigenomics are evident. The goals of these 
areas are similar: “[the] customisation of therapy, prevention and management of disease, 
and market segmentation based on personalised criteria” (Silvester et al. 2005, 47). The key 
element that distinguishes nutrigenomics from nutrition research is that the “observable 
response to diet, or phenotype, is analysed or compared in different individuals (or 
genotypes)”. For consumers, their initial introduction to the practical application of 
nutrigenomics is likely to be through diagnostics, coupled with “treatment” in the form of 
functional food products or nutraceutical supplements, possibly also followed by the 
diagnostic monitoring of biomarkers.  
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Food safety 
The development of the diagnostics market will also have a large role to play in the food 
safety arena. Smaller, more portable devices will enable handheld pathogen, spore and food 
spoilage sensors for food safety workers. Food science is anticipated to reach a point at 
which most food pathogens have been identified and their behaviours understood. Research 
investment to combat threats of bioterror are also poised to speed up our understanding and 
have positive spin-offs for the food technology industry. Biosensing diagnostic technologies 
underpin developments in this area. 
 
Overall the MRST Futurewatch study suggests that strong opportunities exist for New 
Zealand growth in food biotechnology and nanotechnology.  That is, if public and consumer 
opinion will support such growth. 
 
 
2.  An overview of key trends in public and consume r perceptions 

This chapter gives a detailed overview of the key trends in public and consumer perceptions 
on biotechnology, and includes a brief overview of investment patterns and governance 
aspects.  

2.1. Overview of food science and technology trends  

In its recent Futurewatch report on biotechnology trends (Silvester et al.2005), the New 
Zealand Ministry of Research, Science and Technology (MoRST) follows an international 
codification framework which depicts three categories of application and projected growth for 
the sector.  These are red for medical and human applications; green for plant, animal, and 
agricultural applications; and white for industrial and manufacturing materials and processes.   
Whilst they denote different patterns of science investment and applications of 
biotechnology, these categories are not necessarily explicit in the New Zealand public 
perception studies.  Furthermore there is considerable interdependency and overlap, with 
future projections by MoRST anticipating that this convergence will increase.  A good 
example is the health and food sectors combining genetic profiling and diet-based 
personalised treatments.  
 
International trends show that healthcare is the most significant aspect of the biotechnology 
sector with 90% of global value.  Agriculture follows, however 99% of the GM crops are 
grown in 6 countries (United States, Canada, Argentina, China, Brazil and South Africa) with 
the USA growing 63% of all GM crops.  In New Zealand the biotechnology sector is 
comprised of some 350 organisations, 20 research entities and 42 core biotechnology 
companies returning an export value of $250 million per annum (Silvester et al.2005).  
MoRST identifies that the strengths of the New Zealand biotechnology sector include large 
animal based biotech (a convergence of agriculture and biomedicines including cloning and 
reproductive technologies), plant based biotechnologies (including expanding genomic 
databases), biomedical science and drug discovery, bioprocessing technologies and 
biomanufacturing, innovative foods and health, and biosecurity and bioremediation.  There is 
strong government investment in biotechnology in New Zealand compared to other 
developed countries (Silvester et al.2005), and the literature reviewed reflects that a 
significant portion of the investments in public good science have been directed toward 
agricultural production, this sector being the traditional backbone of New Zealand economy 
and science capacities (ref FRST portfolio spread).   
 
A related area of scientific research is nanotechnology.  The New Zealand government 
currently invests, at most, $11 million per year in projects involving aspects of nanoscience 
and nanotechnologies. This is also an area of anticipated global growth, especially in the 
areas of medicine and manufacturing.   
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MoRST is one of several key government agencies for this issue with their Futurewatch 
publication (Silvester et al.2005) providing a comprehensive overview of the changing field of 
biotechnology and areas of importance to New Zealand. 
  
Biotechnology and nanotechnology are undoubtedly growth areas with the potential and 
actual applications broadening due in part to growing global demand and increased 
regulation in support of global trade.  Similar to ICT, the patterns of growth for biotechnology 
are accelerated and cumulative where advances in scientific knowledge and accompanying 
technology investments build on one another and support more rapid growth in related areas.   
 
A number of different component biotechnologies combine to produce an application  
(ie, using cows to produce human insulin, or producing a nutracuetical or functional food). 
These multiple processes and ‘inputs’ make the technology based boundaries increasingly 
difficult to pinpoint.  The associated ethical judgements have also become more nuanced.  
  
An early DSIR report (Couchman et al. 1990) divided the questions on GE acceptability into 
four areas ‘manipulating genetic material in human cells’,  ‘microbes’, ‘plants’, and ‘animal 
cells’.  The public was canvassed on the acceptability of GE products for dairy, vegetables, 
meat and medicine.  The discrete categories of activity that were initially defined by science 
researchers now seem outmoded in relation to the hypothetical and actual applications that 
characterise the field of biotechnology today.  Likewise the ‘intra’ and ‘transgenic’ labels 
seem of lesser importance.    
 

2.2. How do the New Zealand public and consumers fe el about emerging 
food technologies? 

In New Zealand, the advances in biotechnology have at times attracted considerable public 
alarm and controversy.  An early example is AgResearch’s 1998 application to the 
Environmental Risk Management Authority (ERMA) for research on transgenic cattle which 
prompted strong objections from local iwi, Ngati Waiwere.  Documented in Reynolds (2007) 
and Tipene Mautua (2000), this was something of a turning point in awareness and 
politicisation which saw Māori at the forefront of growing broad-based public opposition to 
GM.  These growing public concerns (Fitzsimons, 1999, Legat 1999, Gregory 2000) 
prompted calls for a moratorium on GM field trials and a government inquiry.   
 
Established in 2000, the Royal Commission on Genetic Modification (RCGM) was given a 
mandate for extensive public consultation and a brief ‘to report on the strategic options 
available, now and in the future, and any changes considered desirable to current legislative, 
regulatory, policy or institutional arrangements with regard to genetic modification, genetically 
modified organisms and products’ (RCGM 2001, Appendix 1, 104).  Whilst the process has 
been recognised for facilitating extensive nationwide public consultation on science 
technology issues (Fleming 2003), some have criticised that the outcomes and 
recommendation reflect that the RCGM held a pro-GE, Western science bias (Rogers- 
Hayden 2004).  For some, the RCGM’s key finding, a middle-ground message that New 
Zealand ‘proceed with caution’, seemed to disregard that over 90% of submissions were 
opposed to GM (Reynolds 2004, Rogers-Hayden 2004 etc).  The extent of opposition is to 
some degree an artefact of a commission-styled inquiry; those likely to be motivated to make 
a submission will be more likely to hold strong values against an issue. Rogers-Hayden’s 
(2004) thesis gives an account of this highly polarised situation.  
 
Studies based on polling were the norm prior to 1995.  These early studies showed that the 
New Zealand public was initially not strongly averse to the use of genetic engineering 
biotechnology in food production; a finding likely related to the fact that low levels of 
awareness about biotechnologies also existed amongst the general public at this time (Hunt, 
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1983).  For instance, a randomised postal survey with 2034 respondents Couchman and 
Fink-Jensen (1990) showed that 85.5% considered genetic engineering of plants to be 
acceptable and 56.6% considered GE of animals to be acceptable.  A later survey by Macer 
(1994) found some decline in support with 56% of respondents deeming GE plants to be 
acceptable, and 29% indicating that GE animals were acceptable.    
 
The public opinion and consumer based research that followed these early surveys have 
showed overall a significant downward trend in public and consumer acceptance of GM 
foods.  More recent survey research does however suggest that some softening in opinion 
may be occurring, with lesser numbers of respondents indicating a total opposition to GM, 
and more movement toward a ‘middle ground’ (Small et al.,2002, Cook & Fairweather, 2005).  
These authors are careful to qualify that this ‘middle ground’ group is ‘volatile’, and hold 
predominantly oppositional beliefs. 
 
Subsequent New Zealand studies, including the multi-methodological studies conducted 
within Lincoln University’s five year programme of research on public perceptions of 
biotechnology in public and consumer opinion reveal a strong ‘aversion’ and lack of support 
for GM food (Cook et al.2004).  Whilst there is some evidence of a ‘softening’ of public 
opinion over time in that slightly less respondents indicate they are totally opposed to GM, 
the majority of these studies have concluded that public concern over GM food is fairly 
deeply embedded and as such highly unlikely to change (Coyle et al. 2003, Cook et al. 2004, 
Kaye-Blake et al. 2005).   
 
Across the consumer studies, price was a key issue for many consumers. However, moral 
concerns about genetic engineering were consistently expressed.  Kaye-Blake et al. (2005) 
consumer choice experiment survey found that the values held by 41.1% of the household 
shoppers sampled would preclude a choice of GE apples no matter what the benefits were, 
even if the apples were free.  The extent of this aversion is also illustrated in the results of a 
postal survey conducted in 2001 which showed that only 3% of respondents were totally 
supportive of GE food production, whilst the number completely opposition to GE food was 
36% (Small et al. 2002).  Support was significantly higher for medical applications of GE.  
The majority of respondents indicated they would be prepared to support GE food production 
(52%) and GE medical applications (63%) in some circumstances.   
 
Small et al.2002 deemed the attitudes and beliefs of those totally supporting and those totally 
opposing were ‘fully crystallised in strong, internally consistent structures’ to the extent that 
both groups would be highly resistant to changing their positions, but that the conditional 
supporters had ‘highly volatile attitudes’.  The attitudes and beliefs of the growing conditional 
supporters were closer those of opponents than proponents, but less strongly held.  So whilst 
there is evidence of a growing middle ground, this group is ‘volatile’ and still holds 
oppositional beliefs.  
 
In one of the early the public surveys Couchman & Fink-Jensen (1990) found that 
acceptability of GE was lower amongst women than men with 48% of women contrasted to 
64% of men thinking the technology was acceptable.  ‘Interfering with nature’ was the most 
common reason given for resistance to GE as well as uncertainty about the ‘potential for 
disaster’ from ‘an unknown area’.  That women are less likely to accept GE technologies is a 
consistent theme validated in later consumer and public opinion studies.  Likewise, 
subsequent studies also reference that core opposition to GM is based on concerns of 
interfering with nature, public and environmental safety, and unknown consequences.    
 
Public opinion surveys with farmers show some softening over time in their willingness to 
utilise GM, and that farmers viewpoints are informed by the likely commercial consequences 
of their decision.  Cook & Fairweather (2003) showed that in 2000, 48% agreed, 39% 
disagreed and 13% were undecided that New Zealand should become GE free.  In the 2002 
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resurvey, 33% agreed, 50% disagreed, and 17% were undecided that New Zealand should 
become GE free.   Other research (Fairweather et al. 2003) showed that only 33% of farmers 
supported the use of GMO’s for food and animal production.  Comparing 2000 and 2002 
survey data they noted a significant decrease in the number of farmers with strong intentions 
to use GMO’s.  Those farmers with strong intentions to use GMO’s were male and mostly 
from the dairy sector.  Overall farmers supported the use of GMO’s in medicine, 
pharmaceutical and biopharming, rather than crops or animal food.           
 
The studies that have looked specifically at nanotechnology are few, with a focus group and 
survey supporting later research; that more nuanced patterns of decision-making exist  
relative to the benefits of specific applications (Cook & Fairweather, 2005, 2006, 2007).  
Cook & Fairweather (2007) report that 77% of respondents in a national postal survey stated 
an intent to purchase GM beef or lamb that has less cholesterol causing fat.  This level of 
acceptance could in part result from more nuanced methodologies with more specific framing 
of questions, and a definition of nanotechnology as a more selective and contained 
intervention.  These studies showed that the underlying concerns from respondents were 
similar to those expressed in relation to biotechnologies, including unknown and 
unanticipated consequences, risks to the environment, confidence in compliance and 
regulation, and animal welfare.  Risk of exposure and questions of whether the applications 
were necessary were also raised in the focus groups (Cook & Fairweather 2005).    
Overall the applications of nanotechnology were viewed slightly more favourably than 
biotechnology.  Cook and Fairweather (2006) noted that people seemed fascinated by 
nanotechnology.  Similar to biotechnology, men, younger age groups and higher income 
groups expressed more positive attitudes  
 
Māori objections to GM are consistent across the public opinion studies (RCGM 2001, Coyle 
et al. 2003, Te Momo 2005, 2007,) and are based predominantly upon Treaty rights to 
exercise kaitiakitanga (environmental protection or guardianship of the lands and waters), 
and the sanctity of whakapapa as a concept that extends to flora and fauna (Tipene Matua 
2000, Hutchings 2001, 2007, Reynolds 2004, Mead 2007, Roberts & Fariweather 2004, 
Roberts et al. 2004).   
 
The views of tangata whenua were notably absent in earlier New Zealand surveys on 
biotechnology (Hunt 1983, Couchman & Fink-Jensen 1990, Mackay et al. 2000), yet later 
research projects have furthered more inclusive notions of publics, as well as more 
sophisticated technologies for public engagement (Cronin & Jackson 2004). That said, the 
viewpoints of Pacific and other key ethnic groups of New Zealand remain under-explored and 
mostly invisible in many of the large scale public opinion studies.   
 
An exception is focus group research by Coyle et al. (2003) who found that the lowest levels 
of awareness of biotechnology were present in the Pacific focus group.  Held in an Auckland 
suburb, this group also held the lowest socio-economic status (SES) with low income and 
educational levels, and was the only group that did not articulate ‘nature, the natural or 
unnatural’ as concerns or values independently of prompts from the researchers.  The Asian 
focus group in this study had a higher education and SES and was more aware of 
biotechnology.  This group emphasised the importance of progress, and interestingly were 
more concerned about food products than other groups.  Devchich et al. (2007) consumer 
research with a sample of medical students had a fairly high proportion of Asian 
respondents, and showed a preference for functional foods that contained ‘natural’, rather 
than synthetic additives.  An early survey by Macer (1992) found that 48% of New 
Zealanders and 55% of Japanese were concerned about the prospect of eating meat from 
GM animals. Primary concerns across the two nationalities were ‘unknown health effects or 
risks’, ‘unnaturalness’, and ‘safety’.  New Zealanders were more concerned about ‘not 
knowing what we are consuming’ than Japanese. Animal welfare concerns did not rank 
highly in this study; Japanese (1%) and New Zealand (5%). That Japanese concerns about 
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GM foods were higher than New Zealand has implications for Asia Pacific export markets, 
and suggests that further research to explore both Asian and Pacific values and attitudes to 
food and food technologies would be advantageous. 
 
Across all the public opinion and consumer studies, it is evident that women and Māori are 
more likely to hold strong oppositional views to GM food based on spiritual and ethical 
beliefs, a sense of responsibility for the environment, reluctance to interfere with nature, and 
uncertain consequences.  This pattern also holds over time and is consistent across both 
consumer and public opinion studies.  Some consumer studies have however shown that 
where men have responsibility for the main household shopping, their concerns of food 
safety and uncertainty, preferences for non-GE food, and intended purchasing patterns are 
similar to those of women (Kaye-Blake et al. 2005).   
 
In some studies men are noted as an easier target audience for novel foods than women 
(Cook 2001, Cook et al. 2002), a trend validated also in studies on farmers which show that 
the GM intenders group were predominantly male (Fairweather et al. 2003).  There is 
anecdotal evidence for instance (outside the trends identified in the literature review) that 
viable markets for functional foods and nutraceuticals exist in relation to body building and 
sports.    
 
Segments 
The literature identifies that at least two consumer segments exist for GM food. Kaye Blake 
et al. (2007) identified that two clusters expressed strong support for GM foods; one group 
was lower income and responded to price discounting, and a second higher income group 
were prepared to pay a premium for food that delivered real benefits.  The provision of lower 
priced GM food needs to be considered in relation to Māori. Cram et al. (2000) have 
identified access to food and control over food sources (growing own food and organics) as 
important issues for Māori.  They note a potential for cheaper GE food to be ‘dumped’ on 
Māori communities, accentuating ‘class and gender oppressions’ (Cram 2000).  Improved 
labelling also ought to be considered in this respect.  
 
Richards (2004) notes that the propensity to purchase functional foods is higher in three 
groups – parents of younger children, people over 50 who see themselves as more prone to 
a life threatening disease, and people with a family disease history.  This study found that 
fruits and vegetables were well linked to notion of health and well-being for consumers.  
Something of a paradox exists however in that the concerns that impel the aging population, 
mothers and those suffering from ill health to have a high awareness of health/wellbeing and 
food, are perhaps equally likely to prompt concerns about risks from GM food.  This 
illustrates the importance of consumer trust and confidence in industry, and adequate 
regulation and labelling.  This research revealed a divergence of opinion on the use of GE, 
but the authors surmised that any use of GE will ‘cloud the issue’ and be a barrier to 
consumer acceptance (Richards 2004;104).  
 
Market research consistently shows that food purchasing decisions are a mix of four key 
drivers – taste or enjoyment, health or nutrition, convenience, and price or value for money.  
The research suggests that taste has greater appeal than functionality, and that consumers 
would be prepared to pay 10-30% more for a functional food (Richards 2004).  The market 
does seem supportive of functional foods, providing GE technology is not used, and there is 
a well respected labelling regime.  Whilst a high degree of concern and uncertainty remain 
over the long term effects of functional foods, the needs of a chronically ill consumer for a 
short-term gain may override such concerns.      
 
Most recent literature on ‘mood foods’ that can reduce stress levels probes consumer 
acceptability within narrowly targeted populations, in this instance affluent mothers (Gamble 
2009).  With delivery mechanisms that may include pills or inhalers for administering food-
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based stress relief, this example highlights the extent to which the second generation 
applications in functional foods have potential to shift the boundaries between food, therapy, 
pharmaceuticals and the use of drugs in delivering something of a quick fix, perhaps a 
contemporary equivalent of ‘mothers little helpers’.   This research direction is indicative of 
possible futures where a division may continue to widen between low SES groups offered 
limited food choices, and the more affluent, yet vulnerable segments of the market who are 
targeted as consumers for functional foods.    
 
The key themes identified across the public opinion and consumer studies on biotechnology 
are concerns about safety and risks of unintended consequences to humans and the 
environment, and the importance of nature.  Concerns of animal welfare were also raised.   
Overall the public opinion and dialogue studies highlight the extent to which New Zealand 
being ‘clean and green’ and ‘respect for nature’ are deeply held beliefs or values and 
important drivers of public opinion and resistance to GM applications.   These studies have 
also identified a lack of trust and confidence in the motives of industry, as well as lack of 
public confidence in government regulation.  
 

2.3. Future trends in public responses 

Research and development is expensive: the risks of moving a concept to a successful to 
commercial product are high, and a number of second generation food products that have 
been introduced to the market have not met with great commercial success (Richards 2003, 
2004).   The public opinion and consumer choice experiment literature suggests that the New 
Zealand and international markets for novel foods will continue to be volatile and difficult to 
predict (Worsley & Scott 2000, Small et al. 2002, Kaye-Blake et al. 2005, Richards 2004).  
Generally the New Zealand consumer studies show that an association with GM technology 
will make consumers less inclined to purchase (Gamble 2000, Richards 2003, 2004, Kaye-
Blake 2006). 
 
The research also shows that the purpose and benefits of an application are important 
considerations for all groups - consumers, scientists, Māori, and farmers.  The New Zealand 
research consistently shows that increased support for GM foods exists where there is a 
strong link to health benefits, and that laboratory work is more acceptable than field trials or 
release of GM food crops into the environment (Small et al. 2002, Small 2003, Cronin & 
Jackson 2004, Roberts & Fairweather 2004).  Similarly medical applications are more 
acceptable than agricultural or food based applications.  A number of studies also show 
increasing support for environmental applications of biotechnology such as bioremediation 
and removal of pollution.    
 
Similar patterns are identified in the public opinion studies on nanotechnology (Cook & 
Fairweather 2005).  
 
Some authors identify that there may be a trend toward greater acceptance of genetically 
modified products (Cormick 2001). Small et al. (2002) note that New Zealander’s opposition 
to GM may be slightly decreasing with the gradual increase of a ‘middle ground’ who may 
support GM in some circumstances.  Some suggest that this may indicate some movement 
back to the levels of support that existed prior to the polarised debates that preceded the 
Royal Commission and related predominantly to the handling of first generation GM’s in New 
Zealand (Cook et al. 2004).  It is also important to consider that any ‘apparent softening’ may 
well reflect a more nuanced understandings from research community as well as the public.  
There is some shift from a ‘pro or anti’ framing of research questions in earlier survey 
research, toward research approaches that utilise more ‘contingent’ framing and ‘priming’ 
techniques (Cook et al. 2004, Cook & Fairweather 2006, Cronin 2007).   More critically, 
Wynne (2003) highlights a ‘general strategic international need’ to shift the orientation of 
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research from polarised propositional conflicts, such as those relating to safety, 
environmental and economic harm or benefit, towards a more ‘conditional idiom’ entailing a 
focus on contingent conditions (2003:7).   
 
The apparent growth and malleability of such a ‘middle ground’ is perhaps best viewed as a 
key point of conjecture.  On one hand is the view that the public opinion and ‘survey based 
approaches may seriously over-estimate the strength of public opposition to such foods’ 
(Knight et al. 2005, 17).   Knight et al. (2005, 2007) designed a choice experiment study to 
present consumers with an actual rather than hypothetical choice.  A road side fruit stall was 
set up near Queenstown, Otago that offered a choice of ‘organic’, ‘conventional’, and ‘spray 
free GM’ fruit.  Part of a comparative study between Sweden, France, Belgium, the UK and 
Germany, this research showed that New Zealand consumers were more likely to purchase 
the spray free GM fruit than participants from other countries.  Whilst this could seem 
something of a beacon of light for those interested in developing domestic markets for GM 
fruit and vegetables, this finding should be regarded with caution and would benefit from 
further discussion on the methodology. For instance what proportion of the drivers were New 
Zealand citizens or were many international visitors; did they respond to the ‘spray free’ 
rather than the GM; and is roadside purchasing perhaps a more spontaneous and less 
thoughtful mode of consumption than a household shopping decision?    
 
What this research does highlight is that decision-making from a citizen and consumer 
standpoint may be very different.  Kassardjian et al. (2005) also suggest that public opinion 
surveys are not accurate predictors of consumer behaviour; ‘surveys place respondents in 
the role of citizens, who make judgements from society’s point of view, whereas experimental 
auctions specifically reveal consumer reactions’ (Noussair cited in Kassardjian et al. 2005, 
547).  Kassardjian et al. (2005) used experimental auctions to determine willingness to pay 
for apples, and supplemented this approach with a questionnaire and ‘thought listing’ 
technique where participants were asked to constantly write down their thoughts and feelings 
as they considered bidding in the auction.  Curiosity was a strong driver and 43% 
spontaneously wrote in their thought listings that they wanted to try the GM apples, whilst 
significantly fewer respondents actually bid for the GM apples.  Questions remain though of 
the extent to which a hypothetical bidding situation may translate to a real household 
purchasing decision.  Preferences articulated within an experiment setting may entail very 
different consequences to an actual purchase decision. 
 
The consumer literature focuses on whether people will actually want to purchase a product 
or not.  Many of the consumer preference studies are necessarily experimental and 
hypothetical explorations into consumer attitudes and intentions.  Amongst the marketing 
literature is some debate over the extent to which the sequential relationship between belief, 
attitude and intention (based on Ajzen and Fishbein’s theory of planned behaviour) will 
translate to action in an actual purchasing decision.  Economics, tradeoffs and discounting 
are at the core of much of this consumer behaviour research.   
 
Most authors regard the evidence of an increasing middle ground rather cautiously, and 
emphasise the volatility of consumer opinion.   Cook & Fairweather (2005) describe a 
complex model of consumer decision making that involves a mix of ‘conditional factors’ and 
more ‘resilient’ anti-GE views formed by interlocking underlying values and reinforcement by 
‘affective’ reactions.   The authors suggest that a key interlocking relationship exists between 
two sets of values; beliefs that nature has an intrinsic value, and ‘post materialist’ value sets, 
characterised by strong notions of democracy, citizenship and a measure of anti-materialism 
and cynicism toward capitalism.  A trend of continued mainstreaming of ‘green’ ideologies 
across society means that these sentiments could very likely strengthen, supporting an 
overwhelming message across the literature that negative public views toward GM will be 
slow and difficult to change (Small et al. 2002, Richards 2003, 2004, Cook & Fairweather 
2005).    



Coming to the Table 15 October 2009 

 
Small et al. (2002) convey a number of views from the public that illustrate this post 
materialist sentiment, noting that ‘early adoption of GE foods is perceived to be primarily in 
the financial interest of the agricultural industry while the risks are perceived to be borne by 
the public’.  They also note that ‘the public tend to consider GE food in light of past 
experience and current debates regarding the long term health and environmental effects of 
chemicals, hormones, antibiotics and agricultural practices in food production.  Understood in 
this way, from a consumer perspective, early adoption of GE foods may not be considered 
rational behaviour’ (Small et al. 2002; 29).  Small notes that even if three prequisites are met 
to enable consumer choice  – clear benefits, labelling, and trust in the producers and 
regulatory authorities to manage risks - the influence of historical experience, current 
debates and external influences will likely still impact consumer decision-making.  
 
Several authors note that conditional attitudes to GE are formed on often contradictory 
beliefs (Small et al. 2002, Cook & Fairweather 2005).  Small et al. (2002) provide a good 
example of dissonance as meat eating.  People believe that cows think, have feelings and 
feel pain, but they equally believe that cows and their by-products can be used by humans 
for food.   Kaye-Blake (2006) develops a similar notion of discontinuous preferences to 
explain inconsistencies in intended purchasing patterns.   
 

2.4. Governance, industry and regulation 

A number of studies look at governance and regulation with some noting that   Australia and 
New Zealand regulatory frameworks do not adequately reflect public values and interests, 
and/or are not adequate in protecting the consumer (Fitzsimmons 1999, Legat 1999, Rogers-
Hayden et al. 2002, Brent et al. 2003, Drace 2003, Hindmarsh & DuPlessis 2008 etc).   
 
All the public opinion studies highlighted the importance of consumer choice, and public trust 
or confidence in regulation and industry, including the importance of monitoring and labelling 
(Gamble et al. 2000, Gamble 2001, Gregory 2000, Cook et al. 2002, Small et al. 2002, 2005, 
Brent et al. 2003, Drace 2003).  A number of studies have identified that improved labelling 
would instil greater public confidence in food safety and would need to underpin the ongoing 
development of New Zealand’s biotech sector (Legat 1999, Goodyear Smith 2001, Richards 
2003, 2004).  A door to door survey by Scully (2003) for instance showed that 90% of 
respondents felt that GE food should be labelled, and 75% would be willing to pay higher 
grocery bills to support this, a notion explored also by Kaye-Blake et al. (2004).   Heinemann 
et al. (2004) looked at monitoring and surveillance tools and the role of biotechnology can 
play (ie. food packaging, biosenors) in enhancing public confidence and food safety.   
 
Related to this, Kaye-Blake et al. (2005) note that retailers and processors will avoid GM 
food in anticipation of adverse consumer reactions, and observe that gate-keeping by 
supermarket bulk purchasers in order to protect their brand interest may play an increasingly 
important role in shaping market conditions for biotech foods.  
 
In one of the few studies on industry perspectives Henderson et al. (2007) interview 20 
members of the dairying and kiwifruit industries. They find that the dairying industry seeks 
competitive advantage and efficiencies and utilises science and technology discourses that 
are more favourable to GM where research and development timeframes are positioned as 
urgent and a race.  Boland (2006) for example, promotes the dairying industry as developing 
POSIFoods™ (point of sale individualised foods).  Alternately, the kiwi fruit industry values a 
clean and green image for its branding, and emphasises a cautionary discourse of risk and 
environmental safety.   
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Perceptions of New Zealand as a clean and green nation are intrinsic to the brand identity of 
numerous food, beverage and other products, and their positioning in international export 
markets. The commodity value attached to New Zealand being clean and green is difficult to 
quantify, but is noted as an important consideration in a number of studies (Campbell 2000, 
Coyle et al. 2003, Small et al. 2002, Kaye-Blake 2005, 2006).  There are significant 
economic considerations that impact well beyond the food sector.  New Zealand’s iconic 
clean and green image is for instance the mainstay of the tourism and hospitality sectors 
(Small et al. 2002).  Ensuring that New Zealand is ‘clean and green’ is also of intrinsic value 
to Māori, although articulated within infinitely more complex cultural frameworks that include 
kaitiakitanga and whakapapa (Cram et al. 2000, Tipene Matua 2000, Hutchings 2001, 2007, 
Reynolds 2004, Roberts et al. 2004, Roberts & Fairweather 2004, Te Momo 2005, 2007, 
Mead 2007, Mead & Ratuva 2007).  Related to these concerns is the importance of 
developing a viable strategy for the ‘co-existence’ of GM and non-GM applications which will 
satisfy the biotechnology and organics sectors in New Zealand, our Treaty partners, and 
other stakeholders (Campbell 2000, Wynne 2003).  
 
Wynne (2003) notes the importance of ‘co-existence’ in his comprehensive appraisal of New 
Zealand and international social research investment patterns, as well as giving critical 
insight into the domain of science, policy and research in this area.    
 
Wynne observes that the volume of New Zealand social research relating to GMOs and 
biotech is ‘substantial, if recent’, and that there is a shift toward ‘more qualitative and 
interactive forms of attitude and dialogue research’, reflective of international trends.  Cronin 
& Jackson’s (2004) Hands across the water study funded by MoRST (see also Cronin 2007) 
is a good example of public engagement that has encompassed workshop styled dialogue 
forum.  Yet the authors have highlighted the gap between dialogue and decision-making 
outcomes, and the difficulties in ensuring that public values and opinion do indeed inform 
policy, research and development and investment decision-making.   
 
Fletcher (2005) emphasises that good process for public engagement can help avoid the 
formation of ‘antagonistic camps’.  Across the governance studies are key themes that 
emphasise the important of trust and confidence in governance and regulation (Rogers-
Hayden et al. 2002, Henderson & Weaver 2003, Hindmarsh & DuPlessis 2008, Motion 
2008).  These themes feature strongly in the indigenous governance studies that develop a 
critical review of Western science and the structures for governance and environmental 
management (Tipene Matua 2000, Hutchings 2001, 2007, Reynolds 2004, Mead 2007).   
 
Wynne (2003) makes a number of recommendations for further social research including; 
research into the human-behavioural realties of the various farm and food chain activities for 
ensuring separation for GM and non-GM crops; social research with a strategic upstream 
orientation including appraising the multiple intersections of GM and future innovations such 
as nanotechnology and informatics; risk assessment that focuses on the interrelationship 
between mixed human and environmental processes; research on the intersections between 
scientific knowledge, uncertainties, international trade and related institutional regulatory 
areas; and finally an examination of international trends in science quality control processes, 
policy knowledge, evidence and decision making.    
 

2.5. Gaps in the research  

 
• Viewpoints/values of Pacific and Asian consumers.  

 
• Public opinion/consumer perceptions about the use of biotechnology in body care 

products, are these applications deemed less contentious than food?  
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• Few consumer/public opinion studies in nanotechnology (but similar contingent 

trends observed)    
 

• Acceptability of nanotechnology in food packaging (ie. bio-senors) 
 

• Specific work on public acceptability for functional foods, nutriceuticals and 
nutrigenomics (ie health & bioconvergence, biopharming) 
 

• Studies on the interplay between consumer and public opinion research 
 

• Comparison of New Zealand with international trends (ie. ethical consumption, 
localism, slow food etc) 
 

• Case studies on agricultural practices that can support co-existence 
 

2.6. Conclusion 

The literature shows that biotechnology and nanotechnology are growth areas.  The areas of 
actual and potential application are broadening, and the patterns of growth for biotechnology 
are accelerated and cumulative. The boundaries between the combinations of 
biotechnologies that form a specific application are increasingly difficult to pinpoint.  An 
apparent growing ‘middle ground’ in public and consumer attitudes may signal that ethical 
judgements may become increasingly nuanced around the affects, risks and benefits 
resulting from a specific application.  This trend could also relate to more sophisticated 
framing and public engagement technologies. 
   
The process of public and consumer decision-making is complex.  Some consumer studies 
suggest that the public opinion studies could overestimate the ‘aversion’ factor with a choice 
experiment study showing that New Zealand consumers would purchase ‘spray free GM’ 
fruit.  Whilst this could be a beacon of hope for those seeking viable domestic markets for 
GM food, it should be regarded with some caution.  A number of other studies suggest that 
the New Zealand markets for GM food are volatile and that the resistance to GM food is fairly 
deeply entrenched, and maintained in interlocking core values and concerns that include 
respect for nature, post materialism, and concerns of public safety and unintended 
consequences. This suggests that continued inclusive conversations with the public about 
governance and safeguards may be required for the public, particularly Māori, to have 
confidence in biotech industry and regulation of the biotech sector.    
 
Research and development is expensive, and the risks of moving a concept to a successful 
to commercial product are high. Improved labelling would help utilise the market for 
outcomes, provide greater public assurance of environmental health and safety, as well as 
engender greater public and consumer confidence in government and industry.   
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3. A survey of the literature 

 
The literature search has covered a 10 year time period, from the current 2009 to 1998.   
This section gives a meta analysis or overview of the publications included in the annotated 
bibliography.  
 
Most of the research accessed has focused on the documentation and measurement of 
public opinion and consumer preferences. Only a few studies over the last 10 years or so 
have included a longitudinal dimension.  Overall there have been relatively few published 
studies on Māori responses to food technologies. 
 
  
Table 1: Number of publications by year 
 
Year Publications 
Pre 2000 9 
2000 11 
2001 12 
2002 10 
2003 21 
2004 20 
2005 18 
2006 12 
2007 17 
2008 6 
2009 2 
Total 138 
 
A review of the number of publications by year shows a standard bell curve pattern with 
publications peaking in 2003/4 and with the exception of 2007, activity more or less declining 
since.   This shows also how the Royal Commission of Inquiry into Genetic Modification that 
commenced in 2000 was conducted on a crest of growing public interest and concern over 
biotechnology.  
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Figure 1: Publications by year  
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Table 2: Type of publication 
 

Type of publication

Journal
40%

Report
37%

Conference paper
6%

Magazine/opinion
4%

Book
4%

Book chapter
5%

Thesis
4%

 
 
Journal articles and research reports comprise over 75% of all publications, reflecting public 
good science funding investment patterns and reporting measures.   
 
The literature search located six books on New Zealand societal and consumer responses to 
biotechnology. These include Prebble (2000) Designer Gene’s, which contains a chapter by 
Campbell (2000) on organic coexistence, and a chapter by Tipene Matua (2000) on Māori 
engagement with biotechnology and regulatory structures.  Drace (2003) Everything You 
Need to Know About GE is an independently published collation of references that highlight 
public and environment safety aspects of GE.  Dew & Fitzgerald’s (2004) Challenging 

Type N 
Journal 54 
Report 51  
Conference paper 8 
Magazine/opinion 6 
Book 6  
Book chapter 7 
Thesis 6 
Total 138 
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Type of institution

University
58%CRI

20%

Government
12%

Private
10%

 

Science provide an edited collection of works. Whilst not specifically related to food and 
biotechnology this gives an interesting overview of science governance and public 
engagement issues, and a historical review by Fitzgerald et al.(2004) demonstrates how 
international, New Zealand government and industry politics heavily influenced the regulation 
of margarine.  Evenson & Santaniello (2004) Consumer Acceptance of Genetically Modified 
Foods provides a collection of international studies on consumer acceptance which includes 
a chapter by Kaye-Blake, Bicknell & Lamb (2004) on consumer willingness to pay for GM 
food labelling in New Zealand.  Most recently Mead & Ratuva’s (2007) Pacific Genes and 
Life Patents provides a collection of work highlighting intellectual property issues and 
indigenous worldviews.  This collection includes Hutchings (2007) overview of Māori 
concerns about biotechnology and Reynolds (2007) account of Ngati Wairere and 
AgResearch.  Whilst not New Zealand based, the contribution by Ritte & Kanehe (2007) 
documents indigenous opposition the University of Hawaii’s GM kumera and is one of few 
studies on Pacific attitudes to GM food.     
 
Additionally six thesis were accessed in the literature search.  These include Gamble’s 
(2001) multi-method inquiry into public and consumer opinion toward a PhD in psychology; 
Leier’s (2002) annotated bibliography of Māori and genetic technologies toward a Masters of 
Library and Information Studies; Reynolds (2004) communications based PhD of kaupapa 
Māori research on indigenous struggle and genetic engineering; Rogers-Hayden’s (2004) 
geography based PhD providing a discourse analysis on the RCGM; Kay-Blake’s (2006) 
choice experiment and consumer perceptions PhD in commerce, and Cronin’s (2007) 
exploration of dialogue and development of issues mapping method to explore public opinion 
on biotechnology.  
 
 
 
Table 3: Type of institution  
 
Type N 
University 81 
CRI 27 
Government 16 
Private 14 
Total 138 
 
 
 
 
 
 
Nearly two thirds of the research into societal and consumer perceptions of biotechnology 
has been conducted within university settings. Just over 20% of the research has been 
conducted by the CRI’s, mostly by HortResearch and AgResearch.   Much of the consumer 
and public opinion research is public good science funded through FRST (see MoRST, 
2003).  Other studies have been directly commissioned by government agencies, the most 
significant of which is the RCGM (2001), supported by the Ministry for the Environment.  
MoRST seems to be the key government agency with interests in food, biotechnology and 
public opinion.  From early support of the Independent Biotech Advisory Council (IBAC) 
(Mackay et al. 2000), MoRST has continued to commission a number of strategic studies 
including Futurewatch Biotechnologies to 2025 (Silvester et al. 2005), the Nanoscience and 
Nanotechnologies (2006) and Biotechnology (2007) Roadmaps for Science, as well as social 
impact (Wynne 2003) and public dialogue studies (Cronin & Jackson 2004).    
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Type of study

Public opinion
40%

Governance
25%

Consumer
22%

Māori
9%

Other (economics, 
industry, health 

promotion)
4%

 

Much of the CRI literature in the area encompasses public opinion (Small et al.2002), but has 
also pursued a focus on consumer testing or market research in support of CRI’s moving 
conceptual ideas or laboratory techniques into viable commercial products (Jaeger et al. 
2003, Gamble et al. 2006, 2009).   These applications include apples, pears, kiwifruit, beef, 
lamb, biopharming, and most recently ‘mood foods’ (Gamble et al. 2009).  
  
 
 
Table 4: Type of study 
 

 

 
 
 
 
The public opinion studies have tended to have been commissioned by government 
agencies or universities, whilst the consumer-based studies (see Gamble et al. 2000, 2003, 
2006, Jaegar et al. 2003, Richards 2003, 2004, Jaegar & Harker 2005, Kassadjian et al. 
2005) have been mostly commissioned by the CRI’s.  Some of the data collected for the 
Lincoln Universities AERU longitudinal public perception surveys has included consumer 
research components.  AgResearch has also conducted surveys of public opinion (Small et 
al. 2002), some of which have focused on the views of scientists (Small 2001) and farmers 
(Small et al. 2002).  There is considerable overlap between the public opinion and consumer 
research studies.  The studies by Gamble et al. (2000) and Gamble (2001) are good 
examples of multi-method inquiry that is both public opinion and consumer research. The 
distinction between these categories remains a matter of subjective judgement.     
 
Aside from the RCGM (2001), coded as public opinion but equally concerned with 
governance, the most significant pieces of research into public opinion, values and 
perceptions have been mostly located in the university programmes of research.  
 
Lincoln University’s Agribusiness and Economics Research Unit (AERU) has conducted a 
number of studies into public and consumer perception of biotechnologies (Coyle et al. 2003, 
Hunt et al. 2003, Cook et al. 2004).  These studies include the University of Auckland and the 
University of Otago’s Centre for the Study of Agriculture Food and the Environment 
(CSAFE).  A number of these studies focus on farmers attitudes to GM foods (Cook et al. 
2000, 2003, Fairweather et al. 2001, 2003).  Some are re-surveys, giving an opportunity to 
see how opinions have shifted over time, but typically only over a year or two.  Fairweather et 
al. (2007) provide a synthesis of the biotechnology research supported by the AERU 
programme.    
 
The University of Waikato has also produced a number of studies on public opinion of 
biotechnology including (Rogers-Hayden 2004, Te Momo 2005, Henderson et al. 2007, 
Motion 2007).  Many of the Waikato affiliated studies have tended to utilise discourse 
analysis and have a strong focus on science/technology governance and public engagement 
(see Henderson et al. 2007, Rogers-Hayden 2004, Kurian & Munshi 2006).   
 

Type N 
Public opinion 55 
Governance 35 
Consumer 30 
Māori 13 
Other  
(economics, industry) 

5 

Total 138 
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Method of study

Review
41%

Survey
28%

Choice 
experiment

9%

Interview /focus 
group
10%

Multi-method
8%

Modelling
2%

Case study
2%

Other studies classified as governance include the strategic studies including Futurewatch 
Biotechnologies to 2025 (Silvester et al. 2005), the Nanoscience and Nanotechnologies 
(2006) and Biotechnology (2007) Roadmaps for Science, as well as the strategic social 
impact study by (Wynne 2003).  This category encompasses a number of reviews of 
regulation, governance and ethics (Fletcher 2005, Donovan 2006) and articles offering a 
critical sociological perspective including discourse analyses (Kurian & Munshi 2006, 
Henderson et al. 2007) and studies on the dynamics of public engagement in science and 
technology governance (Reynolds 2004, Goven 2006).  There is some overlap between the 
governance and public opinion studies that may contain significant discussions on 
governance issues (Cronin & Jackson 2004, Fleming 2004, Hunt 2004, Cronin 2007).   
 
The key studies that explore Māori public opinion tend to have a conjoint focus on 
governance.  These include the University of Auckland’s study by Cram et al. (2000), the 
University of Waikato’s study by Te Momo (2005, 2007), and the Lincoln University AERU 
study by Roberts & Fairweather (2004).  Other indigenous studies offer a critical review of 
Western science and the structures for governance and environmental management (Tipene 
Matua 2000, Hutchings 2001, 2007, Mead 2007, Reynolds 2004). Roberts et al (2004) 
Whakapapa as a Māori mental construct explores the convergence between Western 
science and traditional knowledge systems.   A total of 13 studies are coded specifically to 
Māori.  Adding the two entries for Mead & Ratuva (2007) and Ritte & Kanehe (2007) 
indigenous Pacific studies, currently coded as governance, would bring the total indigenous 
studies to 15.   
 
A number of cross–Tasman studies were also identified.  Most notable is the Vital  
Vegetables consortium involving the New Zealand CRI’s Crop and Food and HortResearch 
(Richards 2003, 2004), and Worsley & Scott (2000) supermarket shopper’s survey.  Other 
journal articles that had a cross-Tasman focus provided reviews of food safety regulation 
(Goodyear Smith 2001, Brent et al. 2003) and/or public governance and civic engagement in 
science (Rogers Hayden et al. 2002, Hindmarsh & DuPlessis 2008).  
 
 
Table 5: Method of study 
 
Type N 
Review  55 
Survey 39 
Choice experiment 13 
Interview/focus group 14 
Multi-method 11 
Modelling 3 
Case study 3 
Total 138 
 
 
 
 
 
Most of the literature can be categorised as review.  This includes opinions, critical 
commentaries and academic analysis on public engagement, governance and regulation.   
 
The survey method has also been well utilised as a comparatively low cost mode of inquiry 
that can quantify values, provide a snapshot and means of measuring change in opinion.  
Survey data can also inform predictive modelling studies. Choice experiment could be 
codified as a type of survey, but was highlighted as a separate method.  Approaches labelled 
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as choice experiment typically involve consumer panels that may partake in structured 
preference exercises and product ranking, price adjustment exercises, sensory experiments 
with taste or visual stimuli, and simulations that gauge responses to hypothetical products 
including mock auctions (see Fortin & Renton 2003, Gamble et al. 2003, 2006, Jaeger et al. 
2003, 2006, Kassardjian et al. 2005, Kay-Blake 2005, 2006, Knight et al. 2005, 2007). 
  
The qualitative interview and focus groups methods are grouped together as these are often 
used in combination (see Cram et al. 2000, Te Momo 2005).  The key government studies 
RCGM (2001), Cronin & Jackson (2004), Silvester (2005) are among those coded as multi-
method and include combinations of interview, focus group, literature review, survey, and 
workshop techniques.   
 
The coding information given for each entry of annotated bibliography will sometimes provide 
a topic of study in brackets.  A topic is noted by exception only, as most studies will typically 
provide a range of applications for respondents to consider.  There are however a small 
number of studies that do have a particular focus4, for example on nanotechnology (see 
Cook & Fairweather 2005, 2006, 2007), aquaculture (see Weaver & Motion 2002, McLeod et 
al. 2006), biopharming (see Bayvel 2004, Small & Fisher 2004, Small et al. 2004, Kaye-Blake 
et al. 2007), or functional foods (see Richards 2003, 2004, Gamble et al. 2009).   

                                                
4 AUTHOR’S NOTE: These topics will also be highlighted in the index which will accompany a final 
draft. 
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4. Annotated Bibliography 

 
1983 (1) 
 
1. **Authors: Hunt, D., Clark, R., Bell, D., Earle,  R., Joblin, K. & Scott, D.   
Title: Biotechnology in New Zealand 
Source: DSIR Discussion Paper No 8. (1983) 
Summary:  
This discussion paper gives an overview of issues for research and development, scientific 
knowledge, institutional structures and areas of application for biotechnology in New Zealand 
with a focus on assessing what is significant for New Zealand industry.  
Comments: The study has not mentioned any form of engagement with the public, and public 
opinion is not mentioned.  Couchman et al.(1990) later state that a low level of awareness of 
biotechnology existed amongst the New Zealand public at the time of undertaking this study. 
Code: report, CRI, governance, review  
 
 
1990: (1) 
 
1. ** Author(s): Couchman, P.K. and Fink-Jensen, K.   
Title: Public attitudes to genetic engineering in N ew Zealand 
Source: DSIR Crop Research Report, No. 138. (1990) 
Summary:  
In 1990 the DSIR conducted a national survey to determine public attitudes to GE in New 
Zealand. Intended to provide a baseline for future research, four different but related surveys 
were conducted. One with the general public was administered face to face using a 
proportional sample frame of private dwellings in 20 urban areas throughout New Zealand.  
The 2034 respondents over the age of 16 were randomly selected at each dwelling [meaning 
that the sample was perhaps not proportionally representative of age, gender, ethnicity?].  
The second was a postal survey with scientists selected randomly from a Royal Society 
database.  440 surveys were sent with 258 returned.  A third survey was sent to the 
principals of all 433 secondary schools in New Zealand for a science teacher to complete, 
277 completed questionnaires were returned. Fourthly a telephone survey was conducted 
with 200 farmers across New Zealand. The four different surveys were tailored for each 
audience as well as having common questions across. Data for each group is analysed 
separately, aside from a brief summary section at the beginning of the report. The survey 
data was supplemented by four focus groups in the North and South Islands – two with 
groups of scientists, one with 15 members of the public and one with farmers, as well as 16 
in-depth interviews with science communicators, scientific journalists, environmental and 
related interest groups, educationalists, a legal analyst, and public officials.   
Comments: 
Only the survey data seems to be discussed in the report, and tangata whenua seem not to 
be represented. In the public sample there were slightly more women than men, in the 
farmers sample 90% were male, in the scientific sample 87% were male, and in the teachers 
sample 64% were male.  The four surveys divided the questions on GE acceptability into four 
areas ‘manipulating genetic material in human cells’, ‘microbes’, ‘plants’, and ‘animal cells’.  
These categories seem strangely redundant now, with many advances cross-cutting the 
boundaries implied in these discrete areas, and debate shifting to the purpose of the 
application and associated benefits and risks.  In the public survey, acceptability of GE was 
lower amongst women than men with 48% of women contrasted to 64% of men thinking the 
technology was acceptable. ‘Interfering with nature’ was the most common reason given for 
resistance to GE as well as uncertainty about the ‘potential for disaster’ from ‘an unknown 
area’. Scientists (95%) and teachers (97%) were more aware than farmers (76%) and the 
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public (75%) that GMO’s could be used to produce food and medicines.  The surveys 
gauged concern related to four categories – dairy, vegetables, meat and medicines. 
A composite table shows how concerns varied across the groups. 
  
Table 1:  Incidence of worries or concerns about using GE products 
 Dairy products Vegetables Meat Medicines 
Public 48.1% 46.4% 47.6% 49.9% 
Farmers 41% 30.5% 26% 29% 
Scientists 24% 21.7% 24.4% 19.8% 
Teachers 13% 9.7% 13.7% 9.7% 
% = concerned 
 
Across the groups, most concerns related to the products being unnatural, unsafe, or having 
unknown, long term or side effects.  The public and farmers ranked concerns over the 
unnaturalness of the products most highly, whilst scientists and teachers were more 
concerned with product safety. Other papers cited were Hunt, DM et.al. (1983) Biotechnology 
in New Zealand. DSIR Discussion Paper No 8.  This study found that a low level of 
awareness of biotechnology existed amongst the New Zealand public. 
Code: report, CRI, public opinion, survey/interviews, (farmers, scientists, teachers)  
 
 
1992: (1) 
 
Author(s): Macer, D.  
Title: Attitudes to genetic engineering: Japanese a nd international comparisons  
Source: Eubios Ethics Institute, Christchurch, N.Z:  1992. 
http://www.eubios.info/AGE.htm  
Summary: 
This research used face to face and postal surveys involving the general public and high 
school teachers and university staff and academics.  The results showed that 48% of New 
Zealanders and 55% of Japanese were concerned about the prospect of eating meat from 
GM animals. Primary concerns across the two nationalities were ‘unknown health effects or 
risks’, ‘unnaturalness’, and ‘safety’.  New Zealanders were more concerned about ‘don’t 
know what we are consuming’ than Japanese. Animal welfare concerns did not rank highly in 
this study; Japanese (1%) and New Zealand (5%).  
Comments: 
That Japanese concerns about GM foods were higher than New Zealand has implications for 
Asia Pacific export markets, and suggests that more consumer research into specific Asian 
markets would be worthwhile. 
Code: report, private, public opinion, survey    
 
 
1994: (1) 
 
1. Author(s): Macer, D.  
Title: Bioethics for the people by the people.  
Source:  Christchurch: Eubios Ethics Institute, (19 94). 
Summary: 
This book gives a comprehensive overview of bioethics, exploring what universal bioethics 
mean and presenting international survey data as well as ‘images’ of bioethics from the 
different cultures included in the study. The author reports on an international postal survey 
conducted during 1993 where 6000 responses were received from 10 countries.  The New 
Zealand postal survey, conducted with 329 respondents. This survey found that 56% of 
respondents found the genetic engineering of plants to be acceptable and 29% considered 
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the genetic engineering of animals to be acceptable.  The 80% of respondents who were 
aware of the use of the technology to produce food were asked their level of concern in 
relation to types of food products. Genetic manipulation of meat was of most concern, 
followed by dairy products and then vegetables.  The most common reason against genetic 
modification was that the foods were considered to be unnatural (20%) and 11% felt that 
safety measures were inadequate.  
Code: book, private, public opinion, survey 
 
 
1997: (1) 
 
1. Author(s): Macer, D., Bezar, H., Harman, N., Kam ada, H. & Macer, N.  
Title: Attitudes to Biotechnology in Japan and New Zealand in 1997, with International 
Comparisons  
Source: Eubios Journal of Asian and International B ioethics 7 (1997), 137-151.  
Summary: 
The authors report on data from two national random telephone surveys conducted in Japan 
and New Zealand in 1997.  Responses were obtained from every region in New Zealand, 
and all 47 prefectures in Japan. The average response rate in Japan was 44% (N=405), and 
in New Zealand it was 25% (N=489). Responses to biotechnology in general as well as a 
number of specific applications were sought. This data was compared with other survey data 
from Canada and the European Union. In Japan and NZ there was no statistical difference in 
the positive or negative attitudes towards science and technology applications by sex, 
education, religiousity or among those who had heard of cloning or food from GMOs.  
There was significantly less optimism in New Zealand about genetic engineering than in 
Japan, Canada or EU average.  However the survey results showed that Japanese 
consumers may be more concerned about GM food with only 35% in Japan compared to 
41% in NZ indicating that they would buy genetically modified fruits if they tasted better. 
Code: journal, university, public opinion, survey  
 
 
 
1998: (2) 
 
1. Author(s): Macer, D.  
Title: Public perceptions of biotechnology in New Z ealand and the international 
Source: community: Eurobarometer 46.1. (1998). Chri stchurch: Eubios Ethics 
Institute. 
A telephone survey was conducted as part of an international study. Of the 508 respondents, 
69 % expressed approval for the use of genetic engineering in the production of food and 
drinks. The New Zealand respondents were also found to have a relatively better 
understanding of genetic engineering than people in most other countries including Japan, 
Canada and the European Union.  Some 66% percent of respondents considered that the 
genetic engineering of crop plants for resistance to pests should be encouraged. 
Comments: Original document not sourced, summary comments are derived from Cook & 
Fairweather (2003)  
Code: report, private, public opinion, survey 
 
 
2. Author(s): Richardson-Harman, N; Phelps, T; Moon ey, P; Ball, R  
Title: Consumer perceptions of fruit production tec hnologies.  
Source: New Zealand Journal of Crop and Horticultur al Science 26 (3): 181-192, 1998  
Summary:  
New Zealand consumer perceptions of risks and benefits of fruit production technologies 
were measured using a self-completion questionnaire survey. The fruit production methods 
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tested included genetic engineering, chemical fertilizers, chemical pesticides, organic farming 
and irradiation. The 511 respondents varied in age and locality (rural and city). In general, 
there was much consistency in the perceptions held by respondents; the benefits of genetic 
engineering in fruit production were perceived to outweigh the risks to both consumers and 
the environment but both pesticide usage and irradiation in fruit production were considered 
to be unacceptably risky techniques with few associated benefits.  
Comments: 
The survey results show low awareness of biotechnology, transgenic animals and transgenic 
plants, but awareness of the term ‘genetic engineering’. Between 60 and 70% of respondents 
indicated they would eat a GE apple, although the researchers cautioned that this positive 
result should be interpreted alongside a lack of awareness of the risks of GE.  
Code: journal, CRI, consumer research, survey 
 
 
1999: (2) 
 
1. Author(s): Fitzsimons, J.   
Title: Genetic engineering: The view from New Zeala nd 
Source: The Ecologist, 1999, Vol 29 (5), pp. 295-29 7.  
Summary:  
‘Monsanto is homing in on New Zealand. Its first move has been to co-opt the government's 
food regulatory body. But resistance is mounting’. 
Comments: 
This brief editorial opinion piece is written by the co-leader of the Green Party for an 
environmentalist audience. It conveys a sense of strong unease toward GE pre Royal 
Commission, and alerts the reader to different sets of expectations and pressures that 
existed at this time between international industry ‘food giants’, New Zealand politicians and 
regulatory authorities.  It depicts New Zealand politicians in the National-led government as 
openly backing GE in order to have closer alignment with the US for a much sought after 
free-trade agreement.  Monsanto is preparing an application to plant GE rape seed for 
commercial crops in the South Island, a government CRI has already been involved in GE 
crop field trials where authorities are aware that containment may have failed.  The credibility 
of ANew ZealandFA is questioned for co-opting Nestle and Coco-Cola staff as ‘independent 
experts’ in their decision-making process, and labelling of GE in supermarkets is being 
resisted by politicians and regulatory authorities as a result of the ‘free-trade pressure’.  It is 
election year and a change of government is anticipated.  Signatures are being collected in 
support of a Royal Commission of Inquiry and moratorium, and there is a groundswell of 
public interest in the issue. 
The author is hopeful that the Royal Commission will ‘discuss ethics, ecology and 
economics, as well as the risk and benefit’, and will set a ‘big picture framework’ for future 
GE applications to be considered.  There is a call for acting quickly. 
Code: journal?/magazine, private (NGO), governance (regulation/public opinion), review   
 
2. **Author(s): Legat, N. (1999) 
Title: GM Food: Should We Worry? 
Source: North and South August: pp 38–50 
Summary:  
This article overviews pro and anti-GM sentiment in New Zealand and overseas, highlighting 
that an unknown quantity of GM products may be on the supermarket shelves.  Scientists 
attitudes, the presence of Monsanto, field trials, international trade, risk and safety, and the 
role of ERMA, the HSNO Act and food labelling are discussed.  
Comments: This article gives a good overview of the different regulatory, stakeholder and 
professional groups engaged in the GM food debate and their positions. There is a focus on 
there being few mechanisms for public engagement before the Royal Commission.  
Code: magazine, private, governance (regulation/public opinion), review 
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2000: (11) 
 
1. ** Author(s): Campbell, H.  
Title: The future of New Zealand’s food exports  
Source: Designer Genes: The New Zealand guide to th e issues, facts and theories 
about genetic engineering, edited by R. Prebble. 20 00, Wellington: Dark Horse  
Summary: 
The author considers whether GE will boost ‘New Zealand agriculture’s flagging fortunes’ 
(p72) and looks at coexistence and the impacts of GE and the organics sector.  Pollution and 
insect resistance to naturally occurring toxins are potential problems.  Also damage to New 
Zealand’s clean green image is highlighted as an unquantifiable but significant risk.  
Code: book chapter, university, governance, review, (co-existence)  
 
 
2. Author(s): Cook, A. J., Fairweather, J. R. & Cam pbell, H. R. 
Title: New Zealand farmer and grower intentions to use genetic engineering 
technology and organic production methods.  
Source: Research Report no 243, 2000, Agribusiness & Economics Research Unit. 
Lincoln University:   
Summary:  
The main objective of this research was to determine and understand the reasons for New 
Zealand farmer and grower intentions to: (1) use gene technology; (2) purchase genetically 
modified (GM) food; and (3) use organic methods. The research utilized a modelling 
approach from Social Psychology which extended upon the Theory of Planned Behaviour. A 
questionnaire was posted to 1950 New Zealand farmers and growers, from which 656 
useable responses were received. Results reveal that 21% of farmers and growers intended 
to use gene technology or purchase GM food in comparison with the larger proportion of 
37% that intended to use organic methods. When asked whether 'New Zealand should try 
and achieve GE free status', 49% agreed, 32% disagreed and 19% neither agreed nor 
disagreed. Overall, farmers and growers who intend to use gene technology and farmers and 
growers who intend to use organic methods are different. Their views, preferences, practices 
and intentions are divergent in many respects, however, central to the decision making 
process of each are commonly held consequences that are very influential on their decision 
to use gene technology, purchase GM food or use organic methods.   
Code: report, university, public opinion (farmers), survey, (farmers) 
 
 
3. ** Author(s): Cram, F., Pihama, L. & Philip-Barb ara, G.  
Title: M āori and genetic engineering, 2000. Auckland: Univer sity of Auckland, 
International Research Institute for M āori and Indigenous Education 
Summary: 
This research explored the views held by Māori toward GE across three inter-related areas 
food, human health and biological diversity.   Three key Māori concepts were identified, that 
all elements of the natural and divine worlds are related and linked by possession of mauri or 
life-force, that it is the responsibility of the present generation as kaitiaki to protect the mauri 
of genetic material from defilement or abuse, and that genetic manipulation may be seen to 
interfere with the integrity of species and therefore the mauri of affected species.   Key 
informant interviews were held with 24 Māori knowledgeable about tikanga on the topics of 
interest.  Additionally 19 focus groups, including a total of 94 people, were held with Māori in 
metropolitan, provincial and rural areas across New Zealand.   The authors were careful to 
qualify that the findings do not represent the definitive views of Māori.  Findings from the 24 
key informant interviews suggested that the majority of those interviewed found the ‘process 
of GE as culturally abhorrent’, and saw an unacceptable degree of risk and uncertainty in 
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‘tampering with nature and creation’ (p65).  This was most clear in the areas of food, flora 
and fauna and cloning.  By contrast the issue of health attracted more divergent viewpoints.  
Information and knowledge were considered key for informed debate and decision making, 
and the development of ethics and protocol for GE research and applications was felt to be 
of crucial importance.  
Commodification of genetic material and the control of food species and food sources by 
global multi-national corporations was identified as a key concern.  Access to food and 
control over food sources were viewed as important issues. Organic food and growing own 
food was important for Māori, and the informants noted a high potential for cheaper GE food 
to be ‘dumped’ on Māori communities, accentuating ‘class and gender oppressions’.   
The focus group data mostly reinforces the key informant viewpoints, although the definition 
of GE was unclear for many focus group participants.  Some of the key informants had noted 
that this term may be problematic and could hold little meaning for Māori.  For focus group 
participants the impacts on whakapapa and integrity of natural world, support for Māori 
organics and self determination (tino rangatiratanga) through self-sustaining lifestyles, 
concern over the terminator gene.  Some mused the return of the huia or moa as a positive 
benefit of GE but one which could have unforeseen consequences. Transgenics deemed 
particularly unacceptable.  Risks of unknowingly eating GE food, access to food and lack of 
choice if GE food is cheaper, and distrust of international corporations. 
Comments: 
Good rich data, especially in the analysis of key informant interviews.    
GE Food is potentially a mechanism for perpetuating class etc inequalities.  Concern of 
integrity of science and policy system to safeguard, lack of trust in industry regulation etc. 
 [? pg xvii refers to questionnaires with 39 participants in focus groups, but there were 19 
focus groups & 94 people, why get demographic info from small number, not sure how this 
data is useful, why collected or how the 39 were selected?]      
Code: report, university (Māori), public opinion (Māori), focus group  
 
 
4. Author(s): Gamble, J; Frewer, L; Richardson-Harm an, N  
Title: Local and international attitudes towards ge netic engineering: implications for 
New Zealand agriculture.  
Source: New Zealand Food Journal, 2000, Vol 30 (1),  pp 11-13.  
Summary:  
This paper discusses the need for understanding of cultural and national differences in 
consumer attitudes towards GM products when predicting the impact of this technology on 
production of local and export products.  Sections cover: understanding the export market; 
understanding the local market; public perceptions regarding GM foods; and future research 
directions. The authors emphasise that the future of GM technologies (markets and 
regulation) is dependent on public attitude, that attitudes are dynamics, and that continued 
monitoring of New Zealand and international public opinion is important.  
Comments: 
Code: journal, CRI, public opinion, review 
 
 
5. Author(s): Joanna Gamble, Sue Muggleston, Duncan  Hedderley, Terry Parminter, 
Nicola Richardson-Harman 
Title: Genetic Engineering: The public’s point of v iew 
Source: HortResearch Client Report No. 2000/249, Fe bruary 2000, The Horticulture & 
Food Research Institute of New Zealand Ltd, Aucklan d. 
Summary:  
This report outlines the findings from a three year research programme, funded by the 
Foundation for Research, Science and Technology, investigating the New Zealand public’s 
perceptions of transgenic plant products.  The research was carried out by HortResearch, in 
collaboration with AgResearch, Auckland University and Massey University. Because the 
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public are necessary participants in the inherently subjective socio-political process of risk 
assessment of a new technology, it is essential for New Zealand to put a high priority on 
evaluation the public perceptions of this expanding technology.  Thus the aim of the project 
was to scientifically measure and explain the perceptions that New Zealanders have about 
genetic engineering.  A three stage approach was taken.  Focus groups provided an in-depth 
understanding of the issues among consumers, growers and handlers.  A product attribute 
manipulation study (choice experiment study) assessed the influence of genetic engineering 
on consumers’ purchase intention.  Finally, a national survey was used to measure and 
explain the attitudes of a representative sample of New Zealanders. 
A total of six focus groups were held with three types of respondents – general consumers, 
environmental and religious.  There was little difference in the issues raised in each group.  
GM foods were perceived to be unsafe, especially in fruit and vegetables bought for 
nutritional value, GM labelling depends on product, category or consumer but was felt more 
important when purchasing a ‘healthy’ item as opposed to a snack food, there are concerns 
about unknown short and long term risks to health and the environment, there is a perceived 
big business monopoly and lack of regulation and consumer information, and a high degree 
of trust in authorities in required if information is to be believed.  A national survey was also 
conducted where over half of respondents indicated some negativity toward the use of GM in 
food production. 
Code: report, CRI, public opinion/consumer research, multi (focus group/survey/choice 
experiment)  
 
 
6. Author(s): Gregory, N. G. 
Title: Consumer concerns about food 
Source: Outlook on Agriculture. 2000, Vol 29 no 4, pp 251-257   
Summary:  
This paper examines some of the food scares that have occurred in the UK since 1960, with 
some reference also to other developed countries. It then considers food buyers' attitudes 
towards food safety, environmental issues, animal welfare, organic foods and genetically 
modified foods, and the impact that those attitudes have had on food choice. It finishes with 
some thoughts on how food labelling and World Trade Organization measures could change 
in the future.  In a Northern Ireland survey, food safety was the most important driver for 
those purchasing organic foods, followed by no additives or spays, taste, freshness and 
environmental reasons.  This survey showed the greenest age groups tend to be the late 
teens and the 35-44 age group (p253). Labelling is discussed and a ‘Star Cares System’ 
used in UK is noted where stars are displayed in four areas ‘animal welfare’, ‘product purity’, 
‘environment’ and ‘social issues’ (p256). 
Comments:  
The author gives a useful timeline of food scares in the UK from 1960-1999 with GM foods 
making an entry in 1999. The author cites Gunter & Furnham’s (1992) distinction that people 
have two types of value orientation either internal (make choices and control own destiny) or 
external (fatalistic, things happen to them).  Whilst this typology is overly simplistic, the 
author points that those with an internal value orientation are more likely to be concerned 
about natural foods and ethical food production and will purchase organic foods.  
Code: journal, CRI, public opinion, review, (cross-Tasman) 
 
 
7. Author(s): Mackay, S., Nicolson, R. & Brinsdon, S. 
Title: Public views on the biotechnology question: an independent report on views 
expressed in written responses and focus groups  
Source: Report prepared for the Independent Biotech nology Advisory Council. IBAC, 
2000, Wellington, N.Z. 
Summary: 
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The Independent Biotechnology Advisory Council (IBAC) was managed through MoRST and 
operated from 1999 to 2002.  IBAC was a ministerial appointed 10 member council 
established by the New Zealand Government in 1999 with the objective to ‘stimulate dialogue 
and enhance public understanding of biotechnology’ and provide advice to the government.  
The consultation approaches included face to face meetings with groups with interest in 
biotech, eight focus group meetings with up to ten members of the public in four regions, and 
responses received from the public to a booklet designed and distributed by IBAC entitled 
‘The Biotechnology Question’.  The focus groups and public responses to the booklet are the 
topic of this report. Approximately 19,000 copies of 20,000 printed copies of the booklet were 
distributed nationwide to libraries, schools, interest groups etc. [but it is not specified whether 
this included iwi authorities].  The booklet included a tear of response from which people 
were invited to return.  A further 7800 were sent in response to an 0800 number and 
advertisement in the national newspaper, the Sunday Star Times.  Of 254 total responses, 
207 were from individuals rather than groups.  One of the eight focus groups did include 
Māori.  Overall there was strong congruence in the focus group and submissions data.  Both 
data sets revealed a degree of scepticism about the composition and role of IBAC having 
strong science representation compared to Māori, spiritual, environmental or ethical 
expertise.  There was also some feeling that the booklet was biased in favour of biotech.   
Key findings included confusion over ‘biotechnology’ where some respondents used the term 
in a broader sense as a suite of scientific techniques, and others just referring to GE.  There 
was ‘strong consistency in the responses’.  The majority could see the merit of certain 
applications particularly medical, but urged extreme caution and highlighted the importance 
of ‘moral and ethical leadership and debate’ and a ‘legal and regulatory framework’.  Major 
risks articulated by the public were centralised corporate power and lack of integrity, 
unknown risks and inability to contain GE, loss of biodiversity and threat to natural order, and 
concerns about specific processes for GE.  There was strong suggestion that New Zealand 
had an equally valuable opportunity in rejecting GE and focusing on organics.  The ‘safety of 
GM foods’ was ranked most highly as an important issue for IBAC to focus on. The 
viewpoints of Māori did not appear to be explored.  
Code: report, government, public opinion, survey/focus group 
 
 
8. **Author: Parliamentary Commissioner for the Env ironment (PCE) 
Title: Caught in the headlights: New Zealanders' re flections on possums, control 
options and genetic engineering 
Source: Office of the Parliamentary Commissioner fo r the Environment, Wellington 
N.Z, Oct 2000 
Summary:  
This investigation, undertaken in association with Manaaki Whenua-Landcare Research and 
AgResearch, explores the range of perceptions, views and values of the New Zealand public 
about the use of biocontrol methods to control possums. The study developed from New 
Zealand's experiences with the rabbit haemorrhagic virus-disease (a rabbit biocontrol), and 
the fact that some methods the were being researched by the Crown Research Institutes for 
possum biocontrol at this time involved genetic engineering. The establishment of the Royal 
Commission on Genetic Modification occurred mid-way through this project.  The report 
concluded that addressing public concerns about biocontrol technologies will require 
researchers and decision-makers to recognise and take into account a broad range of factors 
- including social, philosophical, ethical and economic aspects, the values and rights of 
tangata whenua, and the wider global contexts - in addition to the quantification of benefits 
and risks by science.  Key issues raised in the consultation for this project included: safety, 
specificity to the target pest, the extent of what is yet unknown in genetic science, perceived 
controllability of the technology, the risks of unforeseen adverse effects, humaneness and 
animal welfare, New Zealand's "clean, green" image in overseas markets, the need to protect 
taonga of tangata whenua including spiritual and metaphysical dimensions, and the need to 
protect the integrity and viability of New Zealand's indigenous flora and fauna.  The general 
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public and tangata whenua expect to be involved and to have their concerns heeded in the 
evaluation and decision-making processes for such new technologies.  There is enormous 
demand for information to help people understand the implications of genetic science and its 
possible applications in the New Zealand environment.  Building trust between science and 
society is a critical imperative, and there is urgent need for significantly increased investment 
in social research and communication.  
Comments:  
This is not about food technologies as such, but does have implications for agriculture and 
the food chain. It is also interesting the values, concerns and governance issues at the core 
are similar to those expressed in public opinion studies for GE food applications.  
Code: report, government, public opinion, multi (focus group/interviews/review), (biocontrol, 
possums) 
 
 
9. ** Author(s): Prebble, R. (editor) 
Title: Designer Genes: The New Zealand guide to the  issues, facts and theories about 
genetic engineering   
Source: 2000, Dark Horse, Wellington.  
Summary: 
‘New Zealand is in the midst of a genetic engineering revolution making drastic and 
unprecedented changes to the basic elements if life.  It affects our food, health, environment, 
and our economic future.  A horrifying experiment?  A solution to our problems? Written by 
new Zealanders for a New Zealand audience, this book offers in-depth insight into the 
issues, facts and myths about the genetic revolution.  It draws on experts from all sides of the 
debate to give you the knowledge and understanding you need to have informed opinions 
about GE  - and have your say on an issue that affects us all’.     
Comments:  
A collection of eighteen chapters from a range of perspectives on the GE debate.  Issue 
include ethics, health applications, Māori, genetically modified conservation, food exports, 
intellectual property and activism.  Two further chapters are summarised; see Hunt, 2000 & 
Tipene-Matua 2000.    
Code: book, private, governance, review 
 
  
10. ** Author(s): Tipene-Matua, B.  
Title: A M āori response to the biogenetic age.  
Source: Designer Genes: The New Zealand guide to th e issues, facts and theories 
about genetic engineering, edited by R. Prebble.  2 000, Wellington: Dark Horse  
Summary:  
The author reflects on Māori involvement in the ERMA process including the role of Nga 
Kaihautu a statutory committee set up in 1997 to advise ERMA on matters of importance to 
Māori and the Treaty of Waitangi.  Growing Māori engagement with the GM issue is 
documented and with this a growing opposition is evident in the responses by iwi to the 
applications reviewed by ERMA.  Grounds for objection vary but mostly are based on the 
impacts on whakapapa, mauri, kaitikitanga, and rangatiritanga.  The author explains the 
significance of whakapapa and illustrates that for Māori, living forms are senior in status to 
people and respected elders as Tane created plant life before people Māori concerns are not 
confined to impacts on cultural and spiritual beliefs.  Whilst these aspects are intrinsic to 
Māori, many concerns held by Māori are also shared by members of the general public.  
These include concerns of losing control over the wellbeing of current and future 
generations, at scientists playing ‘God’, ‘unnaturalness’, and the impact on human health and 
indigenous flora and fauna.    
Code: book chapter, university (Māori), governance (Māori), review  
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11. Author(s): Worsley, A. & Scott, V. 
Title: Consumers’ concerns about food and health in  Australia and New Zealand 
Source: Asia Pacific Journal of Clinical Nutrition,  2000, Vol 9 (1), pp24–32 
Summary: 
Three studies were conducted in Australia and New Zealand to examine consumers’ ratings 
of food and health concerns, the influence of sociodemographic factors on them, and the 
interrelationships between perceived concerns. Similar results were found in both countries. 
Principal-components analyses yielded several factors that suggested consumers in both 
countries perceived food and health issues along several key dimensions. These were 
related to concerns about food safety, food system issues, health, the environment and 
animal and human welfare. Generally, women expressed more concern than did men about 
most issues, while young people and highly educated people expressed least concern. 
These differences suggest that familiarity, perceived control and personal resources may 
have some influence on expressed concerns. However, other psychological influences 
remain to be identified since only small amounts of variance in the key dimensions were 
explained by the demographic variables. Comparisons of the rankings of the issues in the 
two New Zealand studies, administered 2 years apart, showed that they were very similar (r 
= 0.91, P < 0.0001) despite the use of different response scale wording. This supports the 
view that the population’s evaluation of food issues may be enduring and suggests they are 
relatively independent of differences in elicitation questions. 
The first survey administered to shoppers Australian in 1991, 941 respondents shoppers 
randomly selected from Melbourne, Sydney and Adelaide supermarkets in affluent and non-
affluent areas.  A second survey was sent to a random sample of adult New Zealander’s in 
1992 and was modified to include questions about safety, ecology and equity, 859 
respondents.  The third study survey in 1994 to a different random sample of New 
Zealanders, 862 respondents 
The study confirms women are more concerned than men, and that older people are more 
concerned about food and health than younger people.  There were correlations across the 
three surveys with safety and quality issues ranking highest, followed by concerns for others 
–animals and poor people, and then disease-food links, hearty disease and cancer ranked 
highest amongst these concerns.  New Zealanders has more specific clusters of concerns 
around abuse of nature and contamination and wastage which the authors were difficult to 
interpret (p29).  The authors suggested that because the concerns across the three surveys 
seemed stable between the two countries and over time, suggests that ‘deeper stable 
concerns about personal safety and wellbeing exist’ that have ‘quasi-independence from the 
effects of the mass media’ (p30). Whilst fads, trends and media influence may prompt shifts 
in public opinion for specific issues such as food irradiation or cholesterol, the underlying 
sense-making/decision process will reference the clusters of deeper values. 
The study explores cognitive schema by looking at interrelationships between a wide range 
of possible food concerns including the correlation between familiarity and perceived ability 
to control.  The authors question why some issues ‘come alive’ and note the role of 
promotion in the media in the variability of pubic concerns over food where ‘additives’ may be 
in fashion today, but overshadowed by ‘cholesterol’ tomorrow.  
Comments: 
This is one of few studies dealing directly with mutability or rigidity of public opinion, although 
this is not specifically about future food technologies, but rather complex decision making for 
food-health issues.  Specific concerns may be expression of ‘deeper latent dimensions of 
concern’ (values), and that concerns do not exist separately but may form ‘clusters’. 
The implications for consumer markets for future foods is that health impacts are considered 
in relation to other factors – concerns of food safety and the impacts on others, including 
animal welfare.  There is a possible response bias, significantly more women than men 
responded across the three studies. Although in Australia (and New Zealand?) ‘80% of the 
main shoppers are women’ and women do most food preparation and child care activities 
within families (25). Also, those motivated to respond to the survey may be more likely to be 
concerned about food issues and ethical responsibilities and may be more likely to hold the 
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core cluster of values around food safety, and implications of food production/distribution on 
the welfare of others.  
Code: journal, university (cross-Tasman), public opinion, survey (cross-Tasman)    
 
 
2001: (12)  
 
1. Author(s): Campbell, H. & Fitzgerald, R. 
Title: Follow the fear: a multi-sited approach to G M 
Source: Rural Society, 11.3 (Fall 2001): 211(14).  
Summary  
‘To understand and to investigate publicly voiced concerns over the consumption of 
Genetically Modified (GM) food from an anthropological perspective requires careful 
selection of an appropriate methodology. Given the complex nature of debates around GM, 
we use one specific event as our starting point--the New Zealand Royal Commission on GM. 
We have chosen a multi-sited ethnographic approach (Marcus, 1998) and used a bricolage 
technique to track the fear of GM food through several threads apparent in this public forum. 
These appear in positivistic arguments about consumer perceptions of GM, through media 
promotion of the term 'food scares' in relation to GM food and also through references to the 
cultural myth of Frankenstein. Tracking the fear allows one to understand and recognise the 
degree of ambivalence which always surrounds the act of eating and the appearance of new 
technologies associated with food production. It also makes clear the historical relationship 
between scientists and non-scientists and the cultural images in science fictions which have 
been important signifiers of this relationship’.  
The authors used a bricolage technique and highlighted ‘three lines of fear’ that represent 
different attempts to make cultural sense of the debates on GM food – the view of the pro-
GM discourse that fear is caused by ignorance, the sense of a rising tide of food scares (with 
the correlation in peaks of the number of articles on food scare, mad cow, and GM/GE food), 
and the cultural myth of Frankenstein or Franken-foods (experiments gone awry, poor 
control).  They note an accumulation of cultural histories of food scares, and an ‘increasing 
polarisation’ and ‘rapidly dissolving middle ground’ (p213). ‘Naturalness’ and ‘containment’ 
were other themes identified 
Code: journal, university, governance, review   
 
 
2. Authors(s): Cook, A.  
Title: New Zealand consumer reactions to GM food: s tudies of beliefs, attitudes and 
intentions to purchase 
Source: Agribusiness and Economics Research Unit (A ERU) Discussion Paper, 
Lincoln University, Christchurch, 2001, 148: 7-11.   
Summary: 
This discussion paper presents the key results of two studies on New Zealanders' attitudes 
and intentions to purchase genetically modified (GM) food. The first study surveyed 
Canterbury residents (n=266) and the second surveyed farmers and growers (n=656).  The 
surveys were designed using an adaptation of Ajzen’s Theory of Planned Behaviour whereby 
three factors – attitude, social norms and perceived behaviour control - are determinants of 
intention.  Attitude was the strongest determinant of intention in both studies.  The 
Canterbury residents study found 60% had a negative intention to avoid purchasing GE 
produced food, 30% had no purchasing intentions, and 10% had positive intentions to 
purchase food produced using GE.  Of the farmers and growers 49% had a negative 
intention, 39% had no intention, and 12% had a positive intention. Negative attitudes were 
formed on the basis of likelihood of harmful consequences.  Males were more likely to intend 
to purchase than females.  The author advises different approaches to attempt to increase 
positive or negative attitudes.  Strategies for promoting GE food that include developing male 
target audiences, and tactically conveying opponents views and then refuting risks. 
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Strategies for increasing resistance to GM food include amplifying risks, likelihood of 
consequence and uncertainty. 
Comments:  
Empirical data suggesting that males are a key market segment for GE food and novel food 
products 
Code: report, university, consumer, survey/choice experiment  
 
 
3. Author(s): Cormick, C.  
Title: Consumer attitudes to GM 
Source: Food Australia, 2001, 53 (8): pp 326-327  
Summary: 
The attitudes of Australians towards GM foods are discussed with particular reference to the 
results of a national survey with over 1000 people conducted in 2001 on behalf of 
Biotechnology Australia.  This survey revealed that almost 50% of Australians would eat GM 
food, compared to 45% who would not, and 6% who did not know.  The survey found that 
GM foods were more acceptable for younger age groups, and that men generally rated GM 
foods more acceptable than women.  The unknown long-term health effects and unknown 
long-term environmental effects were rated most highly as risks. Cormick notes that 
consumer debate about GM has become more complex.  With the second generation of GM 
foods, people are now increasingly aware of the benefits with 60% of respondents indicating 
they would eat GM food if it were healthier for them.   
Cormick notes that this is just one survey, and that other surveys show that the percentage 
of Australians who would eat GM food as 32%, 51% or 28%.  There is however a general 
increase in consumer acceptance of genetic technologies, a trend which is mirrored by many 
global surveys.  He sites an NBR-Compaq poll showing that the number of New Zealand 
consumers willing to eat GM foods has risen from 28% in 1999 to 35% in 2001.  
Comments: 
This is a brief feature article by the Manager of Public Awareness for Biotechnology 
Australia, a multi-departmental Government agency established in 1999. Ceasing operations 
in June 2008, the agency played a role in managing biotech strategy, coordinating non-
regulatory issues, and providing balanced and factual information to the Australian 
community.  The author notes that public surveys are showing a general increase in 
acceptability for GE foods amongst Australian and New Zealand consumers, and that 
acceptability increases if there are perceived health benefits.  This could suggest a growing 
sophistication and awareness of second generation functional foods.  There is however a 
great deal of variability in the results of three Australian surveys, showing perhaps a degree 
of volatility in the views of the public.  The apparent shift toward acceptance should perhaps 
be treated with some caution if interpreting as an indication of a softening or growing of a 
potential market.   
Code: magazine, policy (cross-Tasman), public opinion, review, (cross-Tasman)  
 
 
4. Author(s): Early, N.  
Title: Black & white science won't change public op inion on future foods  
Source: New Zealand Food Journal, Dec 2000/Jan 2001 ; v.30 n.6:p.34-35 
Summary: 
This article discusses the complex range of consumer attitudes relating to risk, benefits and 
philosophical considerations surrounding genetically modified and functional foods. The 
influence of factors on consumer opinion of such foods is also addressed.  
This brief article draws on interview material with Dr Lynn Frewer to review the ‘complex web’ 
of public opinion regarding GM food.  Much of this public opinion is negative and producers 
and retailers have adopted a cautions approach toward using GM technologies in food.  The 
importance of ‘getting it right’ in research and development and marketing is emphasised 
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with their being ‘potential for one ill conceived product to being the whole segment into 
disrepute’ (p34).  
Code: opinion, private, public opinion, review    
 
 
5. Author(s) Fairweather, J., and Campbell, H., Tom linson, C. & Cook, A.  
Title: Environmental beliefs and farm practices of New Zealand organic, conventional 
and GE intending farmers 
Source: Research Report No. 251, August 2001, Agrib usiness and Economics 
Research Unit, Lincoln University, Canterbury, New Zealand. 
Summary:  
The main objective of this report was to deepen understanding of the different types of 
farmers and growers in New Zealand primary production with respect to their views on novel 
technologies.  It provides supplementary analysis of data from an AERU survey of 656 
farmers and growers published in 2000 (Cook et al., 2000).  The report develops a profile of 
three types of farmers and growers, namely: organic farmers, conventional farmers and GE 
intending farmers.  In addition, it describes beliefs about nature, environmental values, 
reports of actual farming practices and the perceived consequences of each practice.  
Throughout it draws attention to how responses differ for the three farmer types.  Data were 
examined to construct the profiles presented below. 
 

Profile of Each Farmer Type: 
Organic Conventional GE Intending 

Favourable response 
towards: 

• Organic methods 
• Keep New Zealand 

GE free 
 
Unfavourable response 
towards: 

• Purchasing GM 
food 

• Using gene 
technology 

 
 
 
Typically horticulture 
 
Lowest gross farm income 

Favourable response 
towards: 

• Organic methods 
• Keep New Zealand 

GE free 
 
Unfavourable response 
towards: 

• Purchasing GM 
food 

• Using gene 
technology 

 
Highest proportion of 
females 
 
Typically pastoral 

Favourable response 
towards: 

• Purchasing GM 
food 

• Using gene 
technology 

 
Unfavourable response 
towards: 

• Keep New Zealand 
GE free 

 
 
Highest proportion of males 
 
Typically dairy 
 
Highest farm income 

 

The results on environmental values showed that, generally, there was a consistent pattern 
of organic farmers having environmental values which accorded equal moral weight to all life 
forms, emphasised co-operation with nature and acknowledged that nature has intrinsic 
values independent of human valuation.  Conventional farmers and GE intending farmers 
also have sensitivity to the environment, but not to the same degree.  The key difference was 
not that different farmer types adhered to different attitudes to the environment, but that 
strength of the belief was significantly stronger for the organic farmers. The results on the 
perceived influence of consumer demand on farming practices indicated that organic farmers 
were more influenced by the perceived demands of consumers, especially concerning 
environmental practices and the reduced use of chemicals.  The results relating to farming 
practices are consistent with the results on stated environmental values.  The discussion 
focuses on the sizes of each group, how they can best be approached, and considers policy 
issues relating to sustainable agriculture. 
Code: report, university, public opinion (farmers), survey, (farmers) 
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6. Author(s): Gamble, J.  
Title: Genetic Engineering: The New Zealand Public’ s Point of View 
Source: PhD Thesis, 2001, Psychology Department, Un iversity of Auckland: Auckland. 
Summary: 
This psychology thesis explores New Zealand public perceptions and attitudes towards 
genetic engineering of plants and plant-based products in an integrated set of seven studies 
conducted with a total of 1158 people between March 1998 and May 2000.  The first four 
studies gained qualitative, in-depth information that was explored further in three subsequent 
quantitative studies. Studies 1-3 involved focus groups conducted with the 'general 
consumer' where participants were recruited from HortResearch’s database of people 
prepared to be involved in consumer test panels, ‘Buddhists’, and the ‘environmentally 
concerned’.  These different groups were intended to explore if religious or environmental 
values would prompt different views on GE.  Few differences were apparent between the 
groups.  The issues of concern included food safety, the desire for choice (labelling), failure 
of genetically modified products to offer benefits to the consumer, lack of trust in corporate 
and government motives and deep-seated moral objections to the technology including 
interfering with the sanctity of the environment or the natural order. For Study 4 the 
researcher facilitated a hui with Ngati Whatua of Orakei that explored Māori attitudes towards 
GE technology.  Similar concerns were surfaced.  However the spiritual relationship Māori 
had with food and the land, and the need to be consulted over issues to do with genetic 
modification were the two key areas that differentiated mana whenua from the previous focus 
groups.  Across the four groups, few could identify any benefits that genetic engineering had 
to offer the consumer.  Additionally food safety was a lesser concern when dealing with 
snack or junk foods.   
Study 5 explored the relative importance of price, benefit and technology on the purchase 
decision of consumers using conjoint analysis based on multi-attribute decision theory.  114 
people from HortResearch’s consumer database were asked to rank responses to real 
tomatoes and chocolate-chip biscuits ascribed different attributes, and complete four 
attitudinal questionnaires and a demographic survey.  Price was a key issue for many 
consumers. However, a significant segment had moral concerns about genetic engineering 
and their choices influenced by the technology used to produce the product, regardless of 
product category, price or benefit. For the most part, none of the health benefits played a role 
in the purchase decision for any of the consumers, but one segment of environmentally 
conscious consumers responded to pesticide-free tomatoes. One final segment of 
consumers could be described as relatively neophobic, preferring specific guarantees that 
the product was not genetically modified.   
In study 6 a survey was conducted throughout New Zealand, based on Fishbein's 
multiattribute attitude model, and Azjen's theory of planned behaviour. The approach aimed 
to determine the important factors involved in acceptance of genetic engineering in food 
production, looking at the likelihood of purchase of genetically modified pest resistant 
tomatoes, and the jeans made from blue genetically modified cotton.  Approx half of the 908 
total completed telephone surveys were asked about tomatoes and the other half questioned 
about cotton jeans. The surveys revealed that behavioural intention requires a two 
dimensional understanding: assessment of the risk-benefit trade-off involved in determining 
acceptance of genetic engineering in food production (influenced by general attitudes 
towards nature, and perceptions of own and authority's knowledge); and a measure of the 
social pressure and moral obligations associated with avoidance or purchase of a genetically 
modified product.  A comparison between purchasing intentions for modified tomatoes and 
modified cotton jeans was confounded by an age differential in the two samples, those asked 
about tomatoes were significantly older.  Older people were more resistant to use of GE than 
younger ages and when this variable was removed most differences disappeared.  Overall 
New Zealander’s are cautious about the use of GE in food production compared to overseas 
studies (153). In this study, women consistently found GE technology less acceptable than 
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men.  They ‘identified more risks, and fewer benefits, and were more inclined to have moral 
concerns’.  Rural respondents thought it would be easier for them to avoid purchasing GE 
products than urban consumers (155).  Over 50% of respondents scored 75% or more on the 
questions relating to knowledge of GE showing that consumers do have a reasonable 
understanding of the underlying technology (157).  
Finally, in Study 7 the impact of information provision and debate on psychology students' 
acceptance of genetic engineering was assessed using a repeated measures intervention 
study. Although students who participated in the debate became more accepting of the 
benefits the technology could offer, little impact was made on perceptions that the technology 
was 'natural' or 'interfered with nature' – an interesting finding given those drawn from the 
previous study that revealed the importance of the moral dimension in determining 
acceptance. Students who were exposed to debate became more confident in their answers, 
while those who did not became less confident. They were also more likely to discuss the 
topic with family and friends, and become more aware of articles on the topic.  
This multi-methodological study gives detailed data of specific relevance to the future food 
technologies.  Across the four focus groups with consumers, Buddhists, environmentalists 
and Māori few could identify any benefits that genetic engineering had to offer the consumer. 
A common pattern also was that food safety was a lesser concern when dealing with snack 
or junk foods.  The telephone survey revealed that older people were more resistant to use of 
GE than younger ages, and that overall New Zealander’s are cautious about the use of GE in 
food production compared to overseas studies (153). In this survey, women consistently 
found GE technology less acceptable than men.  They ‘identified more risks, and fewer 
benefits, and were more inclined to have moral concerns’.  Rural respondents thought it 
would be easier for them to avoid purchasing GE products than urban consumers (155). 
The findings overall suggest that New Zealand consumers are currently not convinced of the 
benefits that genetic engineering can offer in food, and other horticultural applications. 
‘Interference with nature’ is an oppositional belief that is difficult to shift.  Educating the public 
about benefits may not necessarily make people more positively inclined towards the 
technology. Rather, the author concludes that the applications that will prove more 
universally acceptable will be those that either offer benefits that compensate for perceived 
risks and moral concerns of the application, or can address those moral concerns directly.  
Comment: A very thorough study, where the mixed methods used yielded similar findings on 
acceptability. 
Code: thesis, university, public opinion/consumer research, multi (choice experiment, survey 
and focus groups), (Buddhist) 
 
 
7. Author(s): Goodyear-Smith, F. 
Title: Health and safety issues pertaining to genet ically modified foods 
Source: Australian and New Zealand Journal of Publi c Health, 2001, Vol. 25 (4), pp. 
371-375.  
Summary:  
‘Genetic modification involves the insertion of genes from other organisms (within or between 
species) into host cells to select for desirable qualities. Potential benefits of GM foods include 
increased nutritional value; reduced allergenicity; pest and disease-resistance; and 
enhanced processing value. Possible detrimental outcomes include producing foods with 
novel toxins, allergens or reduced nutritional value, and development of antibiotic resistance 
or herbicide-resistant weeds. Benefits to individuals or populations need to be weighed 
against adverse health and environmental risks, and may differ between developing and 
Westernised countries. Whether testing and monitoring should exceed requirements for 
conventional foods is under debate. While not necessarily scientifically justifiable, consumer 
concerns have resulted in Australian and New Zealand requirements to label foods 
containing GM-produced proteins. Dissatisfied consumer advocacy groups are calling for all 
foods involving GM technology to be labelled, irrelevant of whether the final product contains 
novel protein. Goals to improve the quantity, quality and safety of foods are laudable; 
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however, the primary aim of the bio-food industry is financial gain. GM foods may be as safe 
as conventional foods but public distrust runs high. It is important that discussion is informed 
by science and that claims of both benefits and risks are evidence-based, to ensure that the 
process is driven neither by the vested interest of the bio-technical multinational companies 
on the one hand, nor ill-informed public fears on the other’. 
The author suggests that monitoring and testing regimes, pre-market notification of new GM 
products, and labelling could improve public trust and confidence in government regulation. 
The improved public confidence in regulatory structures would also benefit industry.   
Code: journal, university, governance, review (cross-Tasman, labelling) 
    
  
8. Author(s): Hamilton, P.  
Title: GE or not GE: the genetic engineering debate  in New Zealand 
Source: Chemical Innovation, vol. 31 no.12, Dec 200 1, pp59-61  
Summary:  
This article addresses public and environmentalist opposition to genetic engineering and 
genetically modified organisms in New Zealand.  It was published following the Royal 
Commission for Genetic Modification’s (RCGM) decision to support continuation of genetic 
engineering with a review process preceding any experimentation. 
Describing the different interests before the Royal Commission, the author describes the 
position of the environmentalist’s as centred on wanting to protect New Zealand’s clean 
green environment, and that the Green Party is concerned about uncertainty and unknown 
risks to human health.  The slogans and lobbying of the environmentalists are depicted as 
‘emotive statements’ which the scientists have been ‘slow to challenge’.  On the other side of 
the debate, scientists believe the risks are contained and are anxious to rebuild public trust 
and continue their research in context of a costly and ‘onerous’ regulatory process under 
HSNO and ERMA.  The RCGM occured at the time when GE was a ‘hot political issue’, 
amidst a background of ‘frontier science’ and ‘radical‘ protest, illustrated in  AgResearch’s 
work with transgenic cattle at Ruakura.  The  Commission’s recommendation that GE 
research in New Zealand ‘proceed, but with caution’ was greeted with concern from the 
environmentalists who were unimpressed with the easing of regulatory requirements, and 
anxious that, once lost, New Zealand could not regain a GE free status.  The scientists 
tended to view the Royal Commissions recommendations positively.  The GE issue is not 
resolved and opposition from Māori and environmentalist groups continues. Despite this the 
author concludes that the ‘future of GE in New Zealand looks bright’, closing with a pivotal 
excerpt from the Royal Commission, that ‘technology is integral to the advancement of the 
world’, that ‘biotechnology is the new frontier’, and that ‘continuation of research is critical to 
New Zealand’s future’. 
Comment: 
Written for a science audience, this article by a pharmacist free-lance writer gives a sound-
byte styled precis of the GE debate. 
Code: journal, private, governance, review 
 
  
9. Author(s): Hutchings, J.  
Title: The M āori view on GM: Molecular kaitiakitanga 
Source: Spliced May/June 2001, Vol. 7, issue 4. 
http://www.mindfully.org/GE/GE2/M āori-On-GM.htm accessed 24 Sept 09 
Summary: 
Hutchings writes that because GM crops have been developed by scientists in laboratories, it 
is mistakenly believed that they are the people who hold the only ‘real’ understanding, and 
therefore that they should be the final arbiters. But there is a great weight of opinion and 
thought that is often ignored.  The author explains that Māori concerns regarding the mixing 
of genetic material between species are based on customary principles including that of 
kaitiakitanga.  Kaitiakitanga places an obligation on Māori to maintain and protect the mauri 
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of all other species.  The author implores that Māori must strongly and clearly state that GM 
crops must not be allowed the land. 
Code: opinion, university, governance (Māori), review  
 
 
10. Author(s): Royal Commission on Genetic Modifica tion (RCGM)  
Title: Report of the Royal Commission on Genetic Mo dification. 2001 
Source:  Ministry for the Environment (MfE), Wellin gton. 
Summary: 
The Royal Commission on Genetic Modification (RCGM) was established by the New 
Zealand Government in 2000.  The RCGM’s brief was ‘to report on the strategic options 
available, now and in the future, and any changes considered desirable to current legislative, 
regulatory, policy or institutional arrangements with regard to genetic modification, genetically 
modified organisms and products’ (RCGM, 2001, Appendix 1, 104).  Consultation was 
undertaken between July 2000 and April 2001 and included public scoping meetings, 
application hearings for interested person status, public written submissions, nationwide 
public meetings, formal hearings, Māori consultation workshops, regional and national hui, 
youth forum, and a public opinion telephone survey.   The commission received 107 written 
submissions from organisations accorded Interested Person status, and over 10,000 public 
submissions.   
The report of the Royal Commission on Genetic Modification (RCGM) is in four volumes.  
The first volume is the main report and recommendations.  There are three volumes of 
appendices: context and process, outcomes of consultation & submissions from interested 
persons, and outcomes of consultation & submissions from the public (including results of a 
public opinion survey).  The report contains 49 recommendations of varying levels of 
complexity. The overall theme of the report is Preserving Opportunities.  The Royal 
Commission explicitly rejected the idea of a New Zealand free of all genetically modified 
material at one extreme, or the option of unrestricted use of genetic modification at the 
other.  There was strong endorsement of existing structures and frameworks, though 
changes in a number of areas were recommended.  An important part of the report was to 
identify seven shared values as a framework for reaching conclusions about genetic 
modification: the uniqueness of Aotearoa/New Zealand, the uniqueness of our cultural 
heritage, sustainability, being part of a global family, the well-being of all, freedom of choice, 
and participation.  Although the Commission was satisfied that the existing basic regulatory 
framework was appropriate, it suggested a number of enhancements, as well as 
recommendations for preserving opportunities, including mechanisms to manage the 
coexistence of different kinds of agriculture (i.e. organic, GM, conventional and integrated 
pest management); a new category of “conditional release” of GM organisms (the only option 
was to release without controls); and strengthening the Treaty of Waitangi section in the 
Hazardous Substances and New Organisms (HSNO) Act.  The Commission sought to lower 
compliance costs for low risk research, but to ensure enhanced processes for higher risk 
activities, e.g, a new conditional release category and Ministerial call-in for any first crop 
release application.  The Commission recognised the value to New Zealand of inclusion in 
the international community and the importance of international obligations to the country’s 
economic well-being.  
Increased information was an important theme and many of the recommendations aimed to 
improve communication, transparency and accountability for the public, especially on cultural 
and ethical issues. The RCGM recommended the establishment of Toi te Taiao: the 
Bioethics Council to act as an advisory body on ethical, social and cultural matters in the use 
of biotechnology in New Zealand, to assess and provide guidelines and provide an open and 
transparent consultation process to enable public participation in the Council’s activities.  
Also recommended was that the Government establish the office of Parliamentary 
Commissioner on Biotechnology to undertake futurewatch, audit and educational functions 
with regard to the development and use, and that the Ministry of Research, Science and 
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Technology develop on a consultative basis a medium- and long-term biotechnology strategy 
for New Zealand.  
The commission did not suggest changes to the regulations for mandatory of labelling GM 
food, but suggested the Government facilitate voluntary labelling of non-GM foods and 
provide consumer information. There were also no recommendations to prohibit field tests or 
releases, and no changes recommended in the liability system.  
Genetically modified food was one of the predominant issues raised, and a chapter of the 
report is dedicated to this issue. 
http://www.mfe.govt.nz/publications/organisms/royal-commission-gm/chapter-8.pdf 
Throughout the Commission’s processes, many people expressed concerns about the safety 
of consuming genetically modified food. Over 68% of the written submissions received from 
the public expressed the view that the use of genetic modification in food production was 
unacceptable. Many of the Interested Persons who appeared before the RCGM at the formal 
hearings referred to the widely held public uncertainty about the consumption of genetically 
modified food. Some of the Interested Persons and many of the people who spoke at the 
public meetings urged caution, largely because of concerns about safety. Some of the 
Interested Persons sought a total ban on allowing genetically modified food to be either sold 
or grown in New Zealand. Others recommended that a “no regrets” approach should be 
adopted. 
The Commission’s own survey, conducted by BRC Marketing and Social Research, 
confirmed that the wider New Zealand public were aware of the use of genetic modification in 
relation to food and many also had concerns about the technology. Almost all the people who 
responded to the survey were aware that genetic modification was being used in processed 
food. Significantly, well over half of the respondents thought that genetic modification was 
already being used, to a greater or lesser extent, in commercial crops in New Zealand. A 
significant number of people questioned in the survey (69%) saw genetically modified 
processed food as having more disadvantages than advantages. Even some of those who 
were generally positive about the use of the technology had reservations about its use in 
relation to food. Processed food was the area of genetic modification with the highest 
disapproval rating both by those who saw genetic modification as being important to New 
Zealand’s future and those who saw it as being unimportant. This showed that genetically 
modified food is a source of concern, at times great anxiety, for a significant proportion of the 
New Zealand population. 
Comments: Other commentators (Rogers-Hayden 2004) note that over 90% of the 
submissions raised objections to GM and are critical of the decision to proceed with caution.   
Code: report, government (inquiry), public opinion, multi (survey/focus 
group/submissions/hui), (commission of inquiry) 

  
11. ** Author(s): Small, B.  
Title: Scientists’ attitudes towards genetic engine ering and the environment 
Source: AgResearch Ltd, August 2001,  
Summary: 
This project canvassed the beliefs, attitudes and feelings about GE of scientists working in 
the general area.  A focus group workshop was held with thirteen scientists for two 
agricultural CRI’s in July 2001.  Additionally the participants were asked to complete a 
structured questionnaire.  Overall the scientists felt strongly that the potential benefits of GE 
far outweighed the potential harms.  There was general agreement that potential harms are 
real and serious and that research is required to understand and control for these threats.  
The main threats were gene transgression (e.g. spread of GE pollen, horizontal and 
recombinatory gene transfer) and the unintended impacts of GE organisms on the 
environment including altered balance of the eco system and cumulative effects. Misuse of 
the technologies by humans was also a threat.  The greatest threats were associated with 
small rather than large organisms due to difficulty of containment, and difficulty of retrieval 
(irreversibility).  The benefits included reduced chemical use, enhanced plant performance 
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and efficient land resource use (ie, in drought or salty conditions), weed pest and disease 
management, preserving biodiversity and conservation, remediation of ecosystems and 
environmental monitoring.   The scientists thought of themselves as part of the public and 
responsible to the public and believed that biotechnology ought to be well regulated to 
ensure social and environmental responsibility, market controls were not adequate. 
Code: report, CRI, public opinion (scientists), focus group 
 
 
12. ** Authors(s): Te Waka Kai Ora / Ministry of Ag riculture and Forestry 
Title: Report of Te Waka Kai Ora.  
Source: Report of the Organics Working Group, Septe mber 2001. Wellington: MAF 
Organics Working Group. 
Summary: 
The Organics Working Group (OWG) was established by the New Zealand government in 
July 2000 in response to an initiative by the Organic Federation of New Zealand.  The 
working group was serviced by MAF and was formed to bring together representatives of the 
organics sector and certifying agencies, conventional farming, key government agencies and 
Māori.  The OWG worked in parallel with the Primary Production Committee of the House of 
Representatives to review the future of the organics industry in New Zealand.  The OWG 
established a goal ‘to facilitate the efficient and sustainable development and growth of the 
New Zealand organic sector’ (2001,1).  Māori responded to the OWG process by 
establishing a national group to foster and promote Māori organic agriculture, Te Waka Kai 
Ora.  Their report to the OWG highlighted two key issues, firstly the need to establish a 
Treaty partnership group so that Māori can be properly involved in the decision process, and 
secondly the need to have an organic future protected by declaring Aotearoa a GMO free 
nation.  Producing and supplying healthy food was a core goal.  Building infrastructure to 
support a Māori organics sector, and an indigenous branding and certification process (Hua 
Parakore) based on existing traditional knowledge and practices of ‘organics’ were key aims.  
The tendency of those who have an empathetic attitude towards Māori ecological knowledge 
to assume that their environmental ethics and Māori knowledge were motivated by similar 
philosophies and aims was noted as problematic (2001, 6).  Te Waka Kai Ora asserted an 
absolute objection to genetic engineering based upon these technologies significantly 
compromising the main principles of mauri, whanaunatanga and whakapapa for current and 
future generations. (MAF, 2001, 12), and tampering, damaging, and upsetting the holistic 
balance of the world. 
Te Waka Kai Ora strongly articulates Māori opposition to genetic engineering and views this 
as a new form of colonisation that threatens the environment, Māori health, the mauri (or 
lifeforce) of foods, flora and fauna, and violated core principles and spiritual beliefs for Māori. 
Self determination was a strong theme, and GE was felt to undermine the rights guaranteed 
to Māori under the Treaty of Waitangi and is viewed as a colonising, polluting technology. Te 
Waka Kai Ora’s position is that genetic engineering is abhorrent and incompatible with 
organic farming. The risks and threats of contamination are such that genetically engineered 
crops and organics cannot and should not co-exist. 
Codes: report, government, governance (Māori), review (working group)   
 
 
2002: (10) 
 
1. Author(s): Cook, A., Kerr, G. & Moore, K.  
Title: Attitudes and intentions towards purchasing GM food 
Source: Journal of Economic Psychology, 2002, Vol. 23 (5), pp. 557-572.  
Summary:  
This study identifies the nature, strength and relative importance of influences on intentions 
to purchase genetically modified (GM) food. Drawing upon contemporary attitude-behaviour 
research, a model is developed of intention to purchase GM food. The model is a 
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modification of the Theory of Planned Behaviour (Ajzen, 1991) with self-identity as an 
additional determinant of intention. Also included in the model are a number of factors 
hypothesised as having relationships with the determinant components of the model, 
including prior purchasing based on concern for the environment and concern for personal 
health. Survey questions were developed using focus groups. The postal survey (N = 266) 
was undertaken in Canterbury, New Zealand. Key findings were that self-identity, attitude, 
subjective norm and perceived behavioural control were all significant in determining 
intention. In addition, these determinants were distinguished in terms of their relationships 
with age, gender, prior behaviour, and the believability of statements by companies engaged 
in GM food production. Changes in intention given the nature of its determinants are 
discussed. These hinge upon changes in altruistic concerns related to GM food production 
and consideration is given to tactics of proponents and opponents of the technology and 
implications for government policy.  
The authors recommend that promoters of GM food direct their promotions towards men and 
the elderly, and that ‘companies must appear open and honest and possibly even concede 
there are risks and uncertainty involved in using the technology’, something of a dilemma 
(570).  GM labelling is also discussed (570).  
Code: journal, university, consumer research, survey 
 
 
2. ** Author(s): Environmental Risk Management auth ority (ERMA) New Zealand, 2002. 
Title: Awareness and Attitudes Toward GMOs.  
Source: http://www.ermanz.govt.nz/resources/publica tions/pdfs/ER-RE-01-2.pdf  
accessed 24 Sept 09  
Summary: 
Network Communications was commissioned to undertake desk research to identify any 
relevant recent research undertaken on attitudes and awareness of GMOs, and to provide a 
brief written summary of the relevant research findings, to help ERMA New Zealand decide 
to what degree the general public survey it has commissioned should cover GMO issues in 
addition to non-GM new organisms.  The desk research is a summary of surveys conducted 
in New Zealand on public opinions, attitude and awareness of GMO’s.  It also summarises 
relevant overseas research focusing on Australia, since the completion of Hamstra’s Survey 
of Survey’s which reviews and lists many of the major research initiatives internationally.  
This survey of existing research identified 17 significant research studies from 1990 to 2002 
into various aspects of public awareness of, and attitudes towards GM issues in New 
Zealand.   
Looking at the New Zealand research overall, the researchers observed that most of the 
research has been one-off, and that is was therefore difficult to accurately track changes in 
awareness or opinion over the 13 years covered.  Where there have been broadly similar 
awareness or attitude questions on different surveys the results appear to be similar (e.g. in 
1990 the DSIR Crop Research survey was reporting 50% were concerned about eating GM 
products and the 1998-1999 HortResearch study showed over 50% expressed negativity 
towards GE in food production). Research has generally not found signification correlation 
between different demographics and awareness of, or attitudes towards GM issues 
(exception: some surveys show men more accepting of GM in food). The studies identified 
include three international studies.  The full international results have not been accessed, but 
where top-line results were included in published summaries there are significant differences 
in attitudes between New Zealand and other countries (e.g. New Zealanders less favourable 
towards biotechnology than Japanese or Europeans; less favourable to GE than 
Australians). Much of the research focuses GM or GE as it relates to food, reflecting the 
commercial or political interests of those commissioning the research or (in the case of 
syndicated studies) likely to buy the research results. 
Some common themes emerge from the research: 

• Respondents want to know more about GM, especially the risks involved. 
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• Respondents are aware of GM on the whole, although few claimed to be very 
informed.   

• Respondents are generally more favourable towards/see advantages in GM in 
medicines and medical research than towards use of GM in food/agriculture and 
horticulture. 

• There is nervousness of the ’unknown’ aspect of GM. 
• Attitudes towards GM do not vary greatly by demographics. 

Code: report, government, public opinion, review 
 
 
3. ** Author(s): Environmental Risk Management auth ority (ERMA) New Zealand, 2002. 
Title: Awareness of New Organisms Issues and ERMA: 2002 General Public Survey  
Source:  ERMA / Network Communications, Wellington,  August 2002 
Summary:  
This reports on the results of a national telephone survey with 800 respondents undertaken 
by Network communications in mid 2002.  
The survey showed that there was not widespread public awareness of ERMA and its role.  
Approximately 40% of respondents felt there was little or no benefit to New Zealand from 
introducing new organisms.  The risks identified were new diseases, harm to native flora and 
fauna, and the risk of introduced species taking over.   
However when respondents were asked about specific examples, people were more likely to 
approve.  The example were a new fruit or vegetable, a new farm animal, a new flower, a 
new bacteria or virus for controlling a pest (such as gorse, or a new animal to be kept in a 
zoo.  Women were less likely than men to approve of specific examples.  
Comments:  
Shows that developing specific examples will elicit a more conditional idiom, and the 
development of contingent, ‘it depends’ mode of decision-making.  Also could be used to 
evidence the influence of ‘framing’ in eliciting patterns of response with higher approval.  
Code: report, government, public opinion, survey 
 
 
4. ** Author(s): Hindmarsh, R. 
Title: Risky business: New Zealand’s Genetic Engine ering Drama 
Source: Ecopolitics, Autumn 2002, Vol 1, no 3, pp 6 4-76 
Summary: 
This paper reflects on a symposium on the anti-GE campaign held as a stream within the 
Ecopolitics Conference held in ChCh.  It also gives commentary of the Royal Commissions 
process and findings, and the dynamics that characterised the relationships between the 
government, media, scientists and the public at this time. 
The author furthers a ‘colourful metaphorical landscape’ and theatre of performances where 
key historical stages in the development of genetics are divided into five main acts.  Central 
themes of pollution and purity are identified.  Contestation and dualisms are emphasised as 
key dynamics that characterise the evolution of the GE issue.  Modernistic notions of rational 
science and irrational publics were also reinforced in the structure and decision of the Royal 
Commission.  The author also depicts the government as framing a dualistic debate and then 
portraying themselves as offering a balanced sensible middle ground.  This position was 
unchallenged by the media who also emphasised polarisation in the debate, rather then 
areas of convergence.  Notions of food and environment were fundamental rallying points for 
the performances that characterised the debate on the issue.   
Code: journal, university, governance, review 
 
 
5. Author(s): Leier, V. M. 
Title: M āori and genetic technologies: an annotated bibliogr aphy (2002) 
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Source: Thesis submitted to the School of Communica tions and Information 
Management Victoria University of Wellington in par tial fulfilment of the requirements 
for the degree of Master of Library and Information  Studies.  Victoria University: 
Wellington. 
Summary: 
The author of this annotated bibliography reflects that the literature surfaced in the search 
was small and mostly opposed the use of genetic technology.  Whilst a range of views are 
expressed that the authors notes are similar to Pakeha, the literature shows that Māori have 
a specific cultural and spiritual standpoint as tangata whenua.   
The literature covers a range of issues including intellectual property, indigenous knowledge 
and ownership, indigenous rights and the Treaty of Waitangi, environmental management, 
gender, Māori engagement in Western science, and submissions to the Royal Commission.  
There are strong connections with food – concern over plant biotechnology and bio-
prospecting, and the strong need for preservation of mauri and preservation of toanga flora 
and fauna (ie. Wai 262 claim and the Mataatua Declaration 1993). Several key texts relating 
to food were identified (N21 Te Waka Kai Ora Report 2001: N30 Cram, Pihama, Philip-
Barbara 2000: N39 Hutchings 2001 Molecular Kaitiakitanga: N75 Tipene-Matua 2000). 
These have been included in the annotated bibliography for the ‘Coming to the Table’ 
project.  
Comments: 
The terms GM and GE are used interchangeably. Many of the 79 entries, obtained using the 
standard search engines, give only a superficial summary of content.  The time period seems 
to cover 1990 to 2002 although this is not specified. 
Code: thesis, university, Māori, review (annotated bibliography)    
 
 
6. ** Author(s): Rogers-Hayden, T., Hindmarsh, R., & Risely, M. 
Title: Precaution down under? Marginalisation of th e strong precautionary principle in 
GE debates in New Zealand and Australia 
Source: Ecopolitics, Spring 2002, vol 1, no 4, pp86 -97 
Summary: 
Both Australia and New Zealand have adopted ‘weak’ versions of the precautionary principle 
into their regulatory frameworks for genetic engineering.  This is despite concerns from 
environmentalists that the threat of harm, high degree of scientific uncertainty and novelty of 
the technologies ought to warrant a ‘strong’ precautionary approach.  The authors argue that 
the adoption of a strong precautionary principle into legislation was deemed incompatible 
with the pursuit of ‘sound science’ being furthered by technocratic bureaucrats, industrialists, 
scientists and neo-liberalist economists.  A strong precautionary approach undermined 
modernist rationality and its accompanying notions that there is a level of acceptable risk 
which can be attained, managed, and controlled.  
Code: journal, university, governance, review (cross-Tasman)  
 
 
7. ** Authors(s): Small, B., Wilson, J., & Parminte r, T.  
Title: Clean, Green and Healthy? Genetically engine ered food: A perceived threat to 
New Zealand’s brand image 
Source: Paper presented at the Eighth Annual Confer ence of the New Zealand 
Agricultural and Resource Economics Society, Blenhe im, July 2002 
Summary: 
New Zealand’s reputation as a clean, green country is an important branding image in 
international trade and an important part of our cultural self-image.  One possible future 
threat to this brand image is the commercialised production of genetically engineered (GE) 
plants and animals for food.  This paper uses selected data from a postal survey (n=1682) 
administered in 2001 to examine the New Zealand public’s perception of the fit of producing 
GE products with New Zealand’s brands image.  Producing GE products is strongly 
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perceived to conflict with New Zealand’s clean, green brand and reputation for producing 
healthy food.  It is concluded that the socially responsible development of policy regarding 
the commercial production of GE food must take into account both the economic and social 
implications of this perception. 
Over 80% of respondents felt that GE products did not fit with New Zealand’s clean green 
image and New Zealand’s image of marketing healthy food, and 77% of respondents felt that 
using GE technology did not fit with their cultural and spiritual beliefs. The author notes that 
the organics sector is particularly reliant on perceptions of New Zealand as clean and green, 
this has implications for coexistence of GE and non-GE.  Tourism is also noted as a sector of 
the economy that is unlikely to benefit from the production of GE foods.      
Code: conference paper, CRI, public opinion, survey  
 
 
8. ** Authors(s): Small, B., Wilson, J., & Parminte r, T.  
Title: New Zealanders’ Beliefs and Attitudes toward s Genetic Engineering: Final 
Report and Interpretation 
Source: AgResearch Ltd, June 2002,  
Summary: 
This report summarises the results of a postal survey conducted in 2001 with a random 
national sample, 1682 valid surveys were received.  Total support for GE food production 
was low (3%), but significantly higher for medical applications.  Complete opposition to GE 
food was 36%, while complete opposition to GE medical applications was lower at 14%.  The 
majority of respondents indicated they would be prepared to support GE food production 
(52%) and GE medical applications (62%) in some circumstances.   The attitudes and beliefs 
of those totally supporting and those totally opposing were ‘fully crystallised in strong, 
internally consistent structures’ to the extent that both groups would be highly resistant to 
changing their positions.  The conditional supporters were deemed to have ‘highly volatile 
attitudes’ (1).  The conditional supporters attitudes and beliefs were closer to opponents that 
proponents, but less strongly held.  Proponents, conditional supporters and opponents all 
distrusted multinational companies, and respondents overall strongly believed that 
companies producing GE products should be liable for any harm that results.   How the 
attitudes of conditional supporters crystallise will likely depend on the benefits of the products 
developed and their perception of the integrity of the organisations and regulatory authorities 
involved.  
Three things are crucial to conditional acceptance of a GE product – autonomy of choice 
meaning labelling and segregation of GE and non-GE crops, clear consumer benefits, and 
that every effort has been made to reduce the risks associated with the product.  The authors 
note that potential consumers deem denial of uncertainty to be disconcerting and 
untrustworthy. 
The authors note earlier studies Couchman and Fink-Jensen (1990) who in a randomised 
postal survey of 2034 members of the public found that 85.5% considered genetic 
engineering of plants to be acceptable and 56.6% considered GE of animals to be 
acceptable.  A later survey by Macer (1994) with 329 respondents found that 56% of 
respondents considered GE of plants to be acceptable and 29% considered GE animals 
acceptable. Wording of questions is different, this and the New Zealand social research that 
has followed until the present day for the most part suggests a significant downward trend in 
public and consumer acceptance. 
‘The public tend to consider GE food in light of past experience and current debates 
regarding the long term health and environmental effects of chemicals, hormones, antibiotics 
and agricultural practices in food production.  Understood in this way, from a consumer 
perspective, early adoption of GE foods may not be considered rational behaviour’.  Related 
to this ‘early adoption of GE foods is perceived to be primarily in the financial interest of the 
agricultural industry while the risk are perceived to be borne by the public’ (Small, Wilson, 
Parminter, 2002, 29) 
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The authors illustrate how conditional attitudes to GE are formed on often contradictory 
beliefs.  A good example of dissonance is given (ie. cows think, have feelings and feel pain, 
but it is strong agreement that cows and their by-products can be used by humans for food).   
Even if three prequisites met – clear benefits, labelling, and trust in the producers and 
regulatory to manage risks.  The influence of historical experience and current debates also 
makes consumer decision-making vulnerable to external influences, volatile indeed.  
Code: report, CRI, public opinion, survey 
 
 
9. Authors(s): Small, B., Wilson, J., Pedersen, J.,  & Parminter, T.  
Title: Genetic Engineering and the Public: Attitude s, Beliefs, Ethics and Cows 
Source: Proceedings of the New Zealand Society of A nimal Production, 2002, 62, 
pp.179-182. 
Summary: 
This study explored public attitudes to GE food and medicine, gauging public reaction to a 
hypothetical milk product with medical benefits produced by GE cows.  A postal survey was 
distributed to a random sample of New Zealander’s in 2001. Of 3000 surveys distributed, 
1682 usable surveys were returned, 53% of respondents were female and 47% male, 85% 
were European, 5.4% Māori and 9% other ethnic groups.  Ten times as many respondents 
(36%) totally opposed GE food as totally supported it (3.4%).  Medical applications were 
deemed more acceptable than food with 15.6% giving total support and 13.6% totally 
opposed.  A large middle group in both food (51.7%) and medicine (63.4%) indicated that 
they would support the use of GE for these applications in some circumstances.  A greater 
proportion of Māori and females were totally opposed to GE on the grounds that it did not fit 
well with their principles or cultural and spiritual beliefs, and was potentially harmful to 
humans and the environment.  The conditional accepters group were only likely to accept GE 
on the basis that any benefits outweighed these possible harms (181).  A majority of 
respondents disagreed that GE would cure the worlds major diseases, solve world hunger, 
improve the quality of life for animals, be environmentally benign, or that the spread of GE 
organisms can be controlled.  Concerns for animal welfare were also raised.  
Code: conference paper, CRI, public opinion, survey   
 
 
10. ** Author(s): Weaver, C. & Motion, J. 
Title: Sabotage and subterfuge: public relations, d emocracy and genetic engineering 
in New Zealand 
Source: Media Culture Society, 2002, Vol 24 (3), pp  325-343  
Summary: 
This article examines the public relations management of communication about genetic 
engineering in New Zealand. The theme is explored through an analysis of work developed 
by the consultancy Communication Trumps for, on the one hand, a private company involved 
in genetic research on fish, and, on the other hand, a government-supported public 
information campaign about genetic engineering. In relation to the issues management 
strategies employed by Communication Trumps, the article exemplifies how, by deploying 
tactics more commonly associated with propaganda and the engineering of consent, public 
relations can purposively attempt to undermine democratic processes. The article argues that 
through the attempted sabotage and silencing of the genetic engineering debate in New 
Zealand, the government, corporations, and the public relations industry combined in an effort 
to develop genetic engineering technologies while stifling public understanding of the 
implication of these technologies.  
Comments:  
Field trials by Nelson based company King Salmon to produce GM salmon stock revealed a 
high incidence of deformities.  The authors review documents leaked to the public which 
expose the propaganda styled public relations advice given to King Salmon by 
Communications Trumps.     
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Code: journal, university, governance (public relations), case study (industry, aquaculture)   
 
 
2003: (20)  (21?) 
 
1. Author(s): Brent, P., Bittisnich, D., Brooke-Tay lor, S., Galway, N., Graf, L., Healy, M. 
& Kelly, L.  
Title: Regulation of genetically modified foods in Australia and New Zealand  
Source: Food Control, September 2003, Vol. 14 (6): 409-416  
Summary:  
Food standards in Australia and New Zealand build on the level of food safety that is 
generally accepted by the community. An explicitly cautious approach is applied in cases 
where there is no established history of safe human consumption, as is the case for foods 
produced using gene technology. Novel foods, including genetically modified (GM) foods, 
undergo a mandatory pre-market safety assessment and approval process. The approach 
used in Australia and New Zealand to assess the safety of foods produced using gene 
technology draws on concepts and principles that have been developed internationally.  
The authors note several major issues raised during the development of safety assessments 
for GM food, these are the need for long-term animal toxicity studies, a comparative 
approach where GM foods are compared to their equivalent conventionally produced 
counterpart, and post-market monitoring and surveillance. Labelling, international 
harmonisation and information sharing are discussed.  Whilst the current framework for 
regulation of GM foods in and Australia and New Zealand is ‘arguably one of the most 
scientifically robust, consultative and transparent in the world today’ (CBAC cited in Brent et 
al.2003, 416), the authors note that many believe there is room for improvement in 
‘efficiency, effectiveness and public understanding of the system’.  They also suggest that 
building modes of communication for sharing experiences between ‘regulatory authorities, 
scientists from various disciplines and consumer organisations will guarantee sound risk 
assessment prodecures for these products and thereby safeguard a varied, safe and 
wholesome food supply’ (416).     
Code: journal, government (cross-Tasman), governance (regulation), review 
 
 
2. Author(s): Cook, A. J., Fairweather, J. R. 
Title: Change in New Zealand farmer and grower atti tudes towards gene technology: 
results from a follow up survey.  
Research Report No 259, May 2003, Agribusiness & Ec onomics Research Unit, Lincoln 
University  
Summary:  
This study examines changes in the intentions, attitudes and beliefs of farmers regarding 
their use of gene technology in New Zealand. Of 656 respondents to a postal survey in 2000, 
the views of 115 were assessed again in 2002. These follow up respondents indicated their 
intention to use gene technology, attitudes toward using gene technology and beliefs about 
market acceptance, commercial viability and environmental risk from using the technology. 
Results from this comparative study show how farmers' thinking about gene technology may 
have changed but they are not necessarily a good indication of New Zealand farmers and 
growers views in 2002. After 2 years, attitudes and intentions to use gene technology had 
undergone a minor, non-significant, change towards more positive intentions to use the 
technology. However, some significant shifts had occurred. These farmers and growers were 
found to be less supportive of New Zealand becoming genetic engineering-free. In addition, 
they thought it less likely that gene technology would cause damage to ecological systems 
and endanger public health. It was also thought more likely that economic growth would 
occur from using gene technology, and that using gene technology would increase food 
production. Overall, only a minor change in farmer response was found to have occurred 
over the 2-year period between measurements. Nevertheless, results showed a link between 
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the consequences of using gene technology and farmer and grower attitudes and intentions. 
Consequently, prospects for change in attitudes and beliefs about the consequences of using 
gene technology are discussed as key determining factors in farmer and grower decisions 
regarding their use of gene technology.  38% of farmers perceive organic methods and gene 
technologies to be incompatible. Overall was some indication of lowered aversion, but little 
change from the initial 2000 survey. 
Code: report, university, public opinion (farmers), survey 
 
 
3. Author(s): Cook, A.J. & Fairweather, J.R. 
Title: New Zealand farmer and grower intentions to use gene technology: Results from 
a resurvey 
Source: AgBioForum, 2003, Vol. 6 (3), pp. 120-127.  
Summary:  
This study examines changes in the intentions, attitudes, and beliefs of farmers regarding 
their use of gene technology. Of 656 respondents to a postal survey in 2000, the views of 
115 were assessed again in 2002. Relationships between intention to use gene technology, 
attitudes towards using gene technology, and beliefs about market acceptance, commercial 
viability, and environmental risk from using the technology were similarly supported in 2000 
and 2002. Attitudes and beliefs about the consequences of using gene technology are 
discussed as key determining factors in farmer and grower decisions regarding use of gene 
technology. 
The authors noted little shift in farmer’s intentions to use GM technology but there was a 
significant shift in declining support for New Zealand becoming GE free.  In the 2002 
resurvey 50% disagreed that New Zealand should become GE free, 17% undecided and 
33% agreed, whilst in 2000, 39% disagreed, 13% were undecided and 48% agreed.  The 
authors suggest that the lack of intention may not reflect farmers values or belief systems, 
but rather that this cautiousness is commercially driven and based on concerns of consumer 
perceptions and market acceptance. 
Code: journal, university, public opinion (farmers), survey  
 
 
4. Author(s): Coyle, F., Maslin, C., Fairweather, J ., & Hunt L. 
Title: Public Understandings of Biotechnology in Ne w Zealand: Nature, Clean Green 
Image and Spirituality 
Source: Research Report No. 265, November 2003, Agr ibusiness and Economics 
Research Unit, Lincoln University, Canterbury. 
Summary: 
Biotechnology is the use of living organisms to make products and solve problems. In New 
Zealand, its has made national headlines through public controversies over genetically 
modified corn, cloned sheep and the transplantation of animal cells into human bodies. 
Whilst scientists and government bodies make decisions regarding the applicability and 
ethical standards of such research, the public are sometimes not given full attention in this 
decision-making process. This report presents the findings of a series of focus groups across 
New Zealand that concentrated on public perceptions of novel biotechnologies. It focuses 
specifically on the role of nature, ‘clean green’ image and spirituality in determining the 
acceptability of a series of recent innovations. A parallel report focuses on how and why 
focus group members ranked five selected biotechnologies. 
This paper begins by defining biotechnology.  Chapter 2 discusses theoretical perspectives 
and international findings and research approaches for evaluating public perceptions of the 
risks of GE, xenotransplantation, cloning, and biotechnology for possum control.  Chapter 6 
looks at theories of nature and discusses ‘moral geographies and hybrid ethics’ (92).  
A total of eleven focus groups were held throughout New Zealand across two phases of the 
research.  A total of 117participants were recruited from school parent teacher association 
group (PTA), and most participants completed a demographic questionnaire. Gender was 
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fairly evenly balanced, a majority identified as New Zealand European and were in the 30-50 
age group. Data on income and education was less reliable but suggested a spread across 
SES. The researchers noted that there was lowest awareness of biotechnology in the Pacific 
focus group, this group was also lowest SES, and the only group not to articulate ‘nature, the 
natural or unnatural’ as concerns or values independently of prompts from the researchers 
(56). The Asian focus group which had higher education and SES was aware of 
biotechnology and emphasised the importance of progress, they were more concerned about 
food products than other groups. Some limitations in translation and participants feeling 
comfortable sharing views in these fora would make further research to explore Asian and 
Pacific values and attitudes to food and food technologies advantageous.   
Overall biotechnology is not part of everyday talk.  Fundamentally, people’s views on the 
risks and benefits of biotech applications are very much tied to concepts and values of 
nature, the natural/unnatural, and New Zealand’s clean and green image. Spiritual values 
were not so strongly articulated unless the participants held strong Christian views. Different 
perceptions of nature included – wise nature (biotech interferes with intrinsic good), 
traditional nature (biotech perverts purity), animate nature (danger of evolving organisms and 
unpredictable consequences), balanced nature (biotech could upset natural ecosystem 
balance), human nature (stewardship, be carful with biotech power, also humans part of 
nature therefore biotech is too).  Animal welfare and concerns with safety were also strongly 
articulated. 
The  ‘focus group participants were influenced in their perceptions of biotechnology by a 
series of underlying attitudes and values that included ethical and moral issues, spirituality, 
perceptions of nature, personal control, interpersonal connections and national identity.  
These were not influential in isolation, but interacted with one another in complex ways when 
it came to making decisions about particular aspects of biotechnology’ (xi). 
Code: report, university, public opinion (Pacific, Asian), focus group, (Pacific, Asian)   
 
 
5. ** Author(s): Drace, C. (editor) 
Title: Everything you need to know about GE … but t he Government won’t tell you: 
The genetic engineering resource book.  
Source: Satori.cc Ltd, 2003, The Raven Press, Chris tchurch, New Zealand. 
Summary: 
This 287 page independently published report collates a number of international scientific 
references, websites, magazine and newspaper articles, New Zealand policy statements and 
other sources on the effects and applications of genetic engineering.  Food related issues 
are covered in a number of chapters which the author presents alphabetically.  These include 
agrochemicals, animals, biopharming, contamination, crop failures, dangers, ethics, farmers, 
GE failures, gene transfers, health etc.  The chapter on food highlights risk, uncertainties and 
unintended consequences with the sources suggesting that ‘GE food is unsafe, has not been 
tested, and is already widespread’.  The food chapter introduction continues that there are 
‘no effective controls, regulations or labelling regimes to protect the unsuspecting or misled 
consumer’ (85).   
Comments: 
As reflected in the title, the author or editor is clearly strongly concerned about the RCGM 
and New Zealand governments’ support of GE, and considers GE release in the environment 
to be the single biggest threat facing New Zealand since WWII.  
This stance is reflected in the source data presented and in the editorial commentaries that 
introduce each section.  This resource would perhaps not be considered ‘balanced’ or 
‘scientific’ in that pro-GE viewpoints are included only to illustrate vested corporate or political 
interests.  It does however bring together otherwise disparate and difficult to access sources 
of information and collates a resource for consumers and the interested public who may wish 
to be informed about the risks identified for GE. 
Code: book, independent, governance (consumer safety), review     
 



Coming to the Table 51 October 2009 

 
6. Authors: Fairweather, J. R., Campbell, H. R. 
Title: Environmental beliefs and farm practices of New Zealand farmers: contrasting 
pathways to sustainability. 
Source: Agriculture and human values, 2003, Vol. 20 , pp 287-300 
Summary:  
Sustainable farming, and ways to achieve it, are important issues for agricultural policy. New 
Zealand provides an interesting case for examining sustainable agriculture options because 
gene technologies have not been commercially released and there is a small but rapidly 
expanding organic sector. There is no strong government subsidization of agriculture, so 
while policies seem to favour both options to some degree, neither has been directly 
supported. Results from a survey of 656 farmers are used to reveal the intentions, 
environmental values, and farming practices of organic, conventional, and GE (genetic 
engineering) intending farmers. The results show that organic and conventional farmers are 
relatively similar but contrast to GE intending farmers, especially with respect to perceived 
consequences of each technology. While 75% of farmers have not yet made a commitment 
to either technology, one fifth were GE intending and one quarter may become organic. 
Organic farmers have different attitudes to nature, matched in part by conventional farmers. 
In terms of policy for sustainable agriculture, the results suggest that organic and 
conventional farmers are incrementally moving towards agroecological sustainability while 
GE intending farmers are committed to intensive production methods of which GE products 
are potentially important. GE intending farmers reject incrementalism in favour of a 
revolutionary technological fix for sustainability concerns in agriculture. Overall, the results 
show that there are clearly two different paradigms of sustainability among farmers. Policies 
that are seeking to achieve sustainable agriculture need to address the tensions that span 
the different paradigms. 
Comments:   
Based on Fairweather et al.2001, see summary for Report no 251.  The authors note there is 
tension between an agroecological approach and a technological fix approach to achieving 
sustainability in agriculture, and that both are important.  This prompts discussion of co-
existence and the importance of workable policy and regulation to support ‘pluralism’.     
Code: journal, university, public opinion (farmers), survey 
 
 
7. Author(s): Fairweather, J. R., Maslin, C., Gossm an, P., Campbell, H. R 
Title: Farmer views on the use of genetic engineeri ng in agriculture.  
Source: Research Report No 258, May 2003, Agribusin ess & Economics Research 
Unit, Lincoln University   
Summary:  
The objective of this survey was to determine New Zealand farmers' views on genetic 
engineering, including their intentions to use genetically modified organisms (GMOs) and 
their views about GMOs, the environment and sustainability. Questionnaires were posted to 
a random sample of 2240 farmers in 2002, from which 805 usable responses were received, 
83% of respondents were male. Half of the farmers believe that the GMO moratorium should 
be extended beyond October 2003 and 62% of the farmers think that New Zealand's 
environment is "clean and green". These results suggest that farmers are still cautious about 
GMO use in New Zealand. Only around 33% of farmers support the use of GMOs for human 
and animal food production. Comparisons of farmers' responses to the results of a similar 
survey conducted in 2000 indicate that farmers' attitudes towards keeping New Zealand 
GMO free changed between 2000 and 2002 such that (while still a majority viewpoint) fewer 
now disagree (down from 50 to 46%) and more agree (up from 32 to 38%) to the proposition. 
The number of farmers strongly committed to using GMOs has significantly decreased while 
the number of weakly committed to using GMOs has increased. While the overall category of 
intention to use GMOs has remained constant, there has been a strong decline in the 
intensity of commitment of those intending to use GMOs. A similar shift occurred for those 
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intending to use organic methods. The number with a strong intention has significantly 
decreased, while those who are weakly committed to growing organically has increased. It is 
concluded that when faced with the possibility of GMOs, the majority of farmers are neither 
strongly opposed to GMOs nor keen to adopt them.   
The GMO intenders group is predominantly male and strongly centred in the dairy sector. 
Overall, farmers are more supportive of developing GMO’s in medicine, pharmaceuticals and 
biopharming than using GMO’s in food crops or animal food. 
Comments: 
These results suggest there is decreasing polarisation with less strong intenders for organics 
as well as less strong intenders for GMOs. Is this shift to a middle ground for farmers from 
2000 to 2003 a softening in the debate or more reflective of a wait and see response to 
policy/economic drivers and scientific information?  
Code: report, university, public opinion (farmers), survey  
 
 
8. Author(s): Fleming, J.S. 
Title: Inform, educate or influence? New Zealand's experience of the debate on genetic 
modification 
Source: Round Table, (371), 2003, pp. 487-499.  
Summary:  
New Zealand must be one of the world's best-informed countries on the issues arising from 
genetic modification of crops and medicines. After 14 months of hearings and deliberations, 
a Royal Commission on Genetic Modification recommended in its report that the options 
should be kept open, recognizing the many potential advantages on offer, but emphasizing 
the need to proceed carefully, minimizing and managing risks. It called for the continued 
development of conventional farming, organic agriculture and integrated pest management 
systems in a manner that would contribute to New Zealand's overall benefit. All its members 
were convinced that social and indigenous values had to be incorporated to reduce mistrust 
of scientists and encourage participation of a wider range of people in decisions on the 
technology. Following the report's release, the government announced that a voluntary 
moratorium on field tests and release of genetically modified organisms, imposed in June 
2000, would be lifted in October 2003, and promised legislation to allow the technology to 
proceed with care. 
Comments: 
A biomedical researcher reviews key points of the RCGM.  A good summary which 
concludes with the importance of grassroots discussion to develop appropriate applications 
of GM in New Zealand, and the importance of public trust in science and regulation.  
Code: journal, university, governance (regulation), review 
 
 
9. Author(s): Fortin, D. & Renton, M.  
Title: Consumer acceptance of genetically modified foods in New Zealand 
Source: British Food Journal, 2003, Vol.105, Issue 1/2, pp 42 - 58 
Summary:  
The introduction of genetically modified foods (GMF) in consumer markets worldwide is 
currently a hot topic for debate. Media hype and the strong position against GMF by activist 
groups have contributed to the negative image of GMF, often labelled as “Frankenstein” 
foods. Given this negative image, the purpose of this study is to find out if consumers display 
more positive perceptions about GMF if positive trade-offs are made more salient in the 
purchase decision process. This study examined the impact of additional product benefits on 
consumer attitudes towards GMF. A sample of 120 consumers was randomly assigned to a 
(2*2) factorial design manipulating two levels of genetic modification and two levels of 
additional product benefits. Results indicate that genetic modification in food products has a 
negative impact on attitudes. More importantly, the presence of additional product benefits 
resulting from GMF was not enough to offset this negative view. Reasons for such results are 
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discussed, conclusions for the industry and regulatory bodies drawn and implications for 
future research given.  
Based on Ajzen & Fishbein’s theory of planned behaviour, this consumer study uses a 2x2 
factorial design where a matrix of bread and milk products was developed with differing 
product benefits advertised (extended freshness) as well as the use or non-use of GM.  A 
sample of 139 university undergraduates was assigned to one of the four experimental 
conditions in this web-based research, 70% of respondents were female.   
Comments:  
The date of the survey was not specified.  The presence of GM impacted negatively on 
consumer willingness to purchase, a pattern supported in other New Zealand consumer and 
public opinion studies.  The authors questioned whether longevity of food was an important 
enough construct that would prompt preferences for the audience, and whether an elderly 
audience may respond to that attribute more favourably.   
Code: journal, university, consumer research, choice experiment  
 
 
10. Author(s): Gamble, J. & Gunson, A. 
Title: The New Zealand public's attitudes regarding  genetically modified food: May and 
October 2001: full report 
Source: HortResearch client report, no. 2003/35, Pa lmerston North, N.Z.: 
HortResearch. 
Summary: 
A nationally distributed telephone survey was undertaken in May and October, before and 
after the Royal Commission respectively in order to gain information regarding consumer 
response to genetic modification.  A total of 404 people were interviewed in May and 400 
people in October. In terms of food safety issues, genetic engineering of food received 
moderate ratings of concern, similar to the issue of irradiation and pesticides, and behind 
microbial contamination and animal diseases.  Typically, women gave higher concern ratings 
than men for most food safety issues. 
A third of respondents said they had changed their behaviour now that some food contained 
genetically engineered ingredients, mainly checking the labels on their food more carefully, 
or buying products labelled as organic or GE free.  Women and Māori were particularly likely 
to state they had changed their behaviour. 
Respondents were given six fictitious products differing in benefit offered and in the process 
used to develop it. Consumers were not averse to gene technology per se, as long as it was 
made clear that it was not genetically modified.  Nearly two thirds of respondents said that an 
apple that had been genetically modified using a gene from a different kind of apple to 
improve the flavour was acceptable to some degree. Meat from a cow that had eaten 
conventional clover that has been sprayed with pesticides was equally acceptable to meat 
from a cow that has eaten clover genetically modified with genes from a bacteria so as to 
require fewer pesticides.  The milk of cow genetically modified with human genes so as to 
produce human insulin (the insulin would be extracted from the milk, and only be available to 
diabetics) was acceptable to 60% of respondents, suggesting the application offered 
sufficient benefits to overcome potential moral barriers. Respondents with a good knowledge 
of biology gave higher acceptability ratings for all six products, suggesting that rather than 
showing an inclination to accept a specific product, these people were more inclined to give 
higher acceptability ratings in general, and may be comfortable with a wider range of 
technologies. 
Code: report, CRI, public opinion, survey 
 
 
11. Author(s): Gamble, J., Muggleston, M., & Hedder ley, D. 
Title: The effect of perceived benefits & drawbacks  on decision to purchase foods 
produced using different technologies including gen etic modification.  
Source: Food New Zealand. 2003, Vol. 3 no. 2, pp 37 -42.   
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Summary:  
A conjoint analysis was used to assess New Zealand consumer response to products 
varying by price, benefit offered, and technology used in production [date not given]. The 
products concerned were a healthy food (tomatoes), and a less healthy snack food 
(chocolate biscuits). Using Hort Research’s consumer database, 115 consumers, aged 18-60 
yr, of whom 2/3 were female, were recruited.  A proportion of consumers fell into four clusters 
according to their responses when presented with either food product: a price-sensitive 
cluster for whom price was the main driver in purchase decisions; a price-technology cluster 
for whom price played an important role (although insufficient to compensate for aversion to 
the technology used); a technology-resistant cluster for whom technology was by far the 
most influential driver in the decision; and a cluster who preferred specific guarantees that 
the product was not genetically modified. However, other consumers responded differently 
depending on the product offered, for example a cluster with concerns about pesticides 
emerged when consumers were presented with the tomatoes. Perceived health benefits 
offered by either product exerted relatively little influence on any of the respondents.   
Comments:   
Consumers indicated different preferences when considering chocolate biscuits and 
tomatoes with an environmental group emerging only in response to the tomatoes.  Members 
of this environmental group perceived GE negatively and interestingly were more likely to be 
male (a point of difference with other New Zealand consumer studies).   
Code: journal, CRI, consumer research, choice experiment 
 
 
12. **Author(s): Henderson, A. & Weaver, K.  
Title: Doubtful dialogues: Public understanding of genetic modification in New 
Zealand 
Source:  Doubtful dialogues: Public understanding o f genetic modification in New 
Zealand. Communication Journal of New Zealand, 2003 , 4(1), 17-31. 
Summary: 
This paper draw on theories of discourse to examine how a small sample of the New 
Zealand public made sense of the controversial science of genetic modification during the 
2000/2001 period of the New Zealand Royal Commission on Genetic Modification.  Research 
data was collected from five focus groups involving a total of 29 participants from different 
occupational backgrounds in the Bay of Plenty area.  The analysis considers how 
participants construct a sense of their knowledge about genetic modification, as well as 
examining how they discursively understand the science.  The paper identifies that many of 
the research participants felt alienated from the debate about genetic modification and felt 
that they had no power to contribute to that debate.  While research participants wanted to 
know ‘the facts’ about genetic modification, they expressed considerable awareness of how 
‘facts’ are relative and socially constructed.  A distrust of sensationalist and media 
representations of genetic modification and the partisan agendas of scientists and business 
was also evident.  These findings are of concern given the New Zealand government’s 
decision that there has now been sufficient public consideration of genetic modification to 
support the release of genetically modified organisms into the nation’s environment. 
Code: journal, university, governance, focus group  
 
 
13. Author(s): Hunt, L., Fairweather, J. & Coyle, F .   
Title: Public Understandings of Biotechnology in Ne w Zealand: 
Factors Affecting Acceptability Rankings of Five Se lected Biotechnologies 
Source: Research Report No. 266, December 2003, Agr ibusiness and Economics 
Research Unit, Lincoln University, Lincoln, Canterb ury. 
Summary: 
Biotechnology is the use of living organisms to make products and solve problems. In New 
Zealand, it has made national headlines through public controversies over genetically 
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modified corn, cloned sheep and the transplantation of animal cells into human bodies. 
Whilst scientists and government bodies make decisions regarding the applicability and 
ethical standards of such research, the public are sometimes not given full attention in this 
decision- making process. This report presents the findings of a series of focus groups 
across New Zealand that concentrated on public perceptions of novel biotechnologies. It 
focuses specifically on how and why focus group members ranked the acceptability of five 
selected biotechnologies. A parallel report (No. 265) focuses on the role of nature, the ‘clean 
green’ image and spirituality in determining the acceptability of a series of recent innovations. 
Participants in each of the eleven focus groups were asked to rank for acceptability five 
different technologies. These were a device to release bacteria in the gut of sheep to reduce 
their methane emission, a throat lozenge made from bacteria of human saliva to fight 
infection, a potato modified with synthetic toad gene to resist potato rot, the use of stem cells 
from embryos to treat Alzheimer’s disease, and the use of a GM bacterium to break down 
DDT residue in soil.  Overall the focus group participants were very concerned about risks, 
and whilst they were very aware of the balance between costs and benefits, they did not see 
any biotechnology as being risk free (121). Proviso were often articulated, ‘as along as’ or ‘if’.  
Concerns of long term unanticipated consequences, impacts on future generations and the 
food chain. 
Of the five examples the throat lozenges were the most acceptable and the toad gene potato 
the least acceptable.  The people who found all five examples acceptable were all male, and 
women tended to be more concerned about biotech being unnatural.  Chapter 9 gives a 
comprehensive consideration of the interrelationships between the complex criteria 
articulated in the focus groups.  This includes some discussion of sense of place factors and 
perceived lack of public input into public dialogue and decision-making for the appropriate 
use of biotechnology.  
Code: report, university, public opinion, focus group 
  
 
14. Author(s): Jaeger, S.R., Rossiter, K.L., Wismer , W.V. & Harker, F.R.  
Title: Consumer-driven product development in the k iwifruit industry.  
Source: Food Quality and Preference, 2003, Vol.14 ( 3), pp 187-198  
Summary:  
Following an introduction on the marketplace for kiwifruits, use of preference mapping to aid 
product development and consumer acceptance of novel products, this work evaluated 
consumer acceptability of familiar and novel New Zealand bred kiwifruits. Sensory profiling 
was undertaken by 16 trained and experienced panellists on 8 kiwifruit genotypes with yellow 
or green flesh, to provide a detailed characterization of sensory properties. In parallel, 94 
regular kiwifruit consumers assessed these genotypes, then the 2 data sets were brought 
together to identify the underlying sensory dimensions driving consumer acceptance. Finally, 
the relationship between consumers' degree of food neophobia and their acceptance of novel 
kiwifruits was examined. A segmented population with respect to consumer acceptance of 
the novel yellow-fleshed sweet, fruity kiwifruit Hort16A and C2 genotypes was identified. 
Preference mapping allowed several product development opportunities to be identified, 
involving e.g. size of kiwifruits. Acceptance/preference did not appear to be affected by 
neophobia.  
Comments:  
This is not specifically about biotech or GM food, but does look at the acceptance of novelty 
foods and the influence of neophobia (the tendency to initially reject and be unwilling to eat a 
new type of food).  The authors also cite that there are strong drivers for horticulture 
industries to innovate and present new products in order to compete in international markets 
(188).  The results of the study were inconclusive in determining whether high or low 
neophobia would influence sensory acceptance and food preference.   
Code: journal, CRI, consumer research, choice experiment 
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15. Author(s): Kaye-Blake, W., Campbell, H., Plumme r, C., Kitto, L., Polson, C., McKay, 
W., Fitzgerald, R. & Saunders, C.  
Title: The GM Food Market: A Current Analysis. 
Source:  Centre for the Study of Agriculture, Food,  and Environment, 2003, University 
of Otago. Dunedin 
Summary: 
This report appraises the market for GM food in three stages. Firstly, domestic and 
international consumer attitudes are examined for major trends with the consclusion that 
consumer reactions to GM food are complex and vary strongly by country and by specific 
application.  Consumer resistance to GM in key markets has become stable and the authors 
note that the preferences of anti GM groups are being amplified by the actions of multiple 
retailers and processors in countries such as the UK, Japan and Australia who are closing off 
markets.  Secondly the impacts of GM food crops on production and farmers are reviewed 
with the conclusion that whilst Gm food applications were expected to be profitable, genetic 
engineering has not actually increased farmers’ net returns.  Finally the impact of GM crops 
on international trade is assessed with the authors concluding that consumer resistance will 
remain in key markets, that institutional prejudice will continue to operate against GM crops 
and that the trade environment will remain unfavourable for at least another 5 years.  The 
authors continue that ‘any speculation of an apparent turnaround in consumer sentiment is 
not supported by current literature. Rather, such positive scenarios rely on a range of 
hypothetical assumptions that cannot currently stand up to scrutiny informed by real world 
conditions’ (3). 
Code: report, university, economic, review (economics) 
     
 
16. Author(s): Ministry of Research, Science and Te chnology (MoRST)  
Title: Foundation for Research, Science and Technol ogy funded biotechnology 
impacts research 
Source: Prepared by Ministry of Research, Science a nd Technology (MoRST), May 
2003.  
Summary: 
This is a table outlining FRST funded research in the area of environmental, social, ethical, 
cultural or economic impacts of genetic modification (GM).  This unpublished collation gives 
a good overview of the New Zealand research into the impacts of biotechnology at this time.  
Code: report, government, other (overview of funding),review  
 
 
17. Author(s): Richards, D.  
Title: Horticultural products as functional foods: a consumer's perspective 
Source: Australian Postharvest Horticulture Confere nce, Brisbane, Australia, 1-3 
October, 2003, pp 267-269 .   
Summary:  
This conference paper reports on market research of consumer attitudes to functional foods 
has been undertaken in Australia and New Zealand as part of the large cross Tasman 
consortia - Vital Vegetables®, which aims to develop and deliver to consumers, novel 
vegetable products that impart a known health benefit. The market research utilized 12 focus 
groups (comprising 108 people) and 600 telephone interviews across Australia and New 
Zealand. Both the quantitative and qualitative approaches showed that consumers have a 
high propensity to purchase functional foods, provided GE is not used. 70% disagreed with 
the use of GE in creating new food products, and 85% were comfortable with conventional 
breeding. Once the Vital Vegetables project objectives and the concept of 'functional foods' is 
explained to consumers, 63% claim they would probably or definitely buy new horticultural 
products if they had proven functional benefits. The consumer drivers are founded on the 
growing awareness of the link between diet and disease and a strong motivation to focus on 
disease prevention, wellness and quality of life. The preference for 84% of respondents is to 
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consume functional foods as fresh fruit and vegetables rather than in a processed form.  A 
key finding is that consumers will not readily forgo other product attributes like freshness and 
flavour. Instead a health benefit should be an additional trait. If the product package is right, 
consumers would be willing to pay a small but significant premium of 10-30% above the price 
of traditional products.  It was also important that the food be labelled and endorsed by a 
trusted independent scientific authority. 
Comments:  
A more detailed discussion of the Vital Vegetables@ research programme is given in the 
entry for Richards, D (2004). The Australia & New Zealand focus group and telephone 
survey showed that a majority would purchase functional foods if benefits were clear and if 
GE was not used.  However 70% did not support use of GE in functional foods 
Code: conference paper, CRI (cross-Tasman), consumer research/public opinion, multi 
(focus group, survey, interviews), (functional foods, fruit and vegetables)  
 
 
18. Author(s): Saunders, C., Kaye-Blake, W., and Ca gatay, S. 
Title: Economic impacts on New Zealand of GM crops:  result from partial equilibrium 
modelling 
Source: Research Report No. 261, August 2003, Agrib usiness and Economics 
Research Unit, Lincoln University, Canterbury, New Zealand. 
Summary: 
This paper reports findings from economic modelling of the impacts on New Zealand 
agricultural producer returns from the commercial use of genetically modified (GM) food 
crops.  Several possibilities are considered in the modelling, including different rates of GM 
crop adoption, positive and negative consumer responses, increases in productivity, first-and 
second-generation GM crops, and control of the intellectual property. 
The results are consistent with theory, other studies and expectations.  Thus, it is not 
surprising that New Zealand producers increase their revenue the most when they 
concentrate on products that have a premium in the market because consumers prefer them.  
If consumers prefer non-GM products, New Zealand producers gain by focusing on those 
crops.  If consumers prefer second-generation GM products, producers increase their returns 
by growing those crops.  Secondly, it is also consistent with theory, experience and 
expectations that an increase in productivity does not necessarily lead to increased returns.  
This is dependent upon whether New Zealand has sole access to the technology or whether 
it is or becomes available overseas.  Thus, even where a product has a consumer 
preference, producer returns can fall when productivity increases.  Thirdly, controlling access 
to preferred products or to productive technology has beneficial effects for New Zealand 
commodity producers. 
Comments: 
This study reviews international and New Zealand trends whereby consumers prefer non-GM 
products, some studies indicating a willingness to pay up to 56% more to avoid GM products.  
The preferences in consumer markets impact on whether it is cost effective for farmers to 
plant 1st or 2nd generation GM crops.  This paper focused variable pricing and supply/demand 
models and seemed mostly oriented to first generation corn and soy crops.  It was noted that 
consumers would be more likely to purchase second generation has there would be greater 
perceived individual benefits.  This was a scenario based modelling study and empirical data 
was not collected. 
Code: report, university, consumer (economic impacts), modelling (economic)  
 
 
19. Author(s): Scully, J.. 
Title: Genetic engineering and perceived levels of risk.  
Source: British Food Journal. 2003, Vol. 105, no 1/ 2, pp 59-77.   
Summary:  
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In recent years, concern about the negative environmental effects of technologies, and in 
particular the use of genetic engineering in food production, has become a major topic in 
public debate. Public acceptance of genetic engineering is vital to development of this 
technology. This study, a stratified survey sample undertaken in door to door face to face 
interviews with 441 useable responses, was carried out in Christchurch, New Zealand, 
explores the role of consumers opinions, attitudes and behaviours toward genetic 
engineering. It focuses on the relative perceived risk associated with consuming genetically 
engineering food and the role of food labelling in reducing this risk. The study found that 
most consumers are uninformed about genetic engineering and the potential benefits it 
holds. The level of accurate knowledge held by the consumer was found to be an important 
determinant in the perceived level of risk and willingness to accept genetic engineering. 
Notable relationships were also found between demographic variables, attitudes and 
behaviours towards genetically engineered produce.   
Comments:  
The year the survey undertaken is not specified, 64% of respondents were female, 75% felt 
the risks from consuming GE food were unknown, 90% felt GE food should be labelled, and 
that 75% would support a 2% increase in their weekly grocery bill in support of labelling.  The 
study focused on individual risks and benefits and did not canvass opinion on impacts to the 
environment, cultural or spiritual aspects.  The results showed strong support and willingness 
to pay for labelling of GE food.  
Code: journal, university, public opinion, survey, labelling 
 
 
20. **Author(s): Small, B. 
Title: Environmental Scientists’ Hopes and Concerns  Regarding Genetic Engineering 
Source: Paper presented at the Ninth Annual Confere nce of the New Zealand 
Agricultural and Resource Economics Society, Blenhe im, July 2003. 
Summary: 
Genetic Engineering: Pandora’s jar or cornucopian horn.  The public debate rages; 
opponents claim it is either immoral or unsafe for humans and the environment, while 
proponents claim potential economic, health and environmental benefits.  But what do 
environmental scientists think?  Are they all strongly in favour or do they have concerns?  Do 
they speak with a unified voice or do they have a diverse range of opinions and attitudes? 
To identify the areas of hope and concern of environmental scientists regarding the potential 
environmental effects of genetic engineering (GE) technology a half-day workshop was held.  
Thirteen environmental scientists, from two Crown Research Institutes (CRIs) involved in 
assessing the environmental impact of GE technologies, participated.  Structured focus 
group discussion was used to elicit statements of potential environmental harm, potential 
environmental benefit and beliefs about the balance of harm against benefit.  Participants 
then clustered identified potential harms into four main categories and potential benefits into 
seven categories.  It was observed that potential risks and benefits were often different sides 
of the same coin.  The scientists considered that whether GE technology affects the 
environment in a positive or negative way will be dependent upon the particular applications 
of the technology.  Therefore, they believed that case-by-case assessment of the potential 
environmental benefit or harm of GE products or applications was necessary. 
Although there was a strong degree of consensus amongst participants on some issues, 
even in this small, relatively homogeneous group, there was a wide diversity of views 
regarding other issues. 
Comments: 
The scientists articulated ‘the country’s need to ‘keep up’ and not be left behind 
technologically’ (9).  Whilst they believed the public had a right to have a say in science 
investment and decision-making for GE applications, the group was careful to qualify that this 
be an ‘informed public’.  
Code: conference paper, CRI, public opinion (scientists), focus group  
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21. Author(s): Wynne, B. 
Title: New Zealand Research on Social Impacts of Ge netic Modification 
and Related Biotechnologies: an international strat egic review 
Source: Final Report for New Zealand Ministry of Re search, Science and Technology 
(MoRST), July 10 th 2003. 
Summary: 
The author provides a high level summary of the portfolio of New Zealand investments in 
research into the social impacts of GE and related biotechnologies which includes comparing 
with international research investment patterns, noting research gaps and recommending 
future directions. 
Wynne observes that the volume of New Zealand social research relating to GMOs and 
biotech is ‘substantial, if recent’ (7), and that there is a shift toward ‘more qualitative and 
interactive forms of attitude and dialogue research’ that reflects international trends. 
Wynne deems the issue of GM and non-GM coexistence as requiring urgent research in 
context of New Zealand intending to lift the GE moratorium and the implications of this for 
food chain and international export markets.   His six summary recommendations are for 
more research investment in social research into the human-behavioural realties of the 
various farm and food chain activities for ensuring separation for GM and non-GM crops, for 
social research to have a strategic upstream orientation, and for this to include a systemic 
capacity in appraising the multiple intersections of GM and future innovations such as 
nanotechnology and informatics.  The interrelationship between mixed human and 
environmental processes need to be given more attention in risk assessment, more research 
is required on the intersections between scientific knowledge, uncertainties, international 
trade and related institutional regulatory areas, and finally an examination of international 
trends in science quality control processes, policy knowledge, evidence and decision making.    
Wynne notes several strategic issues for social research including a questioning of the space 
for social research to inform policy-making when ‘proper definition and examination of 
complex human issues’ occurs within an increasingly ‘fevered’ frontier of ‘commercial 
exploitation’ (6).  He notes an increasing emphasis on social research having an ‘upstream’ 
orientation and integrated at the earliest possible stages of research, innovation and 
investment.  There is also a ‘general strategic international need’ to shift the orientation of 
research from polarised propositional conflicts, such as those relating to safety, 
environmental and economic harm or benefit, towards a more ‘conditional idiom’ (2003:7).  
This entails a focus on contingent conditions and recognition that most outcomes will depend 
on the specific conditions under which GM developments are shaped and enacted.  Wynne 
develops 8 criteria as a template to guide a comparative review of New Zealand and 
international research investment in social research in this area.  These are: 

1. ethical and related 
2. cultural differences in approaches to GMOs 
3. economics and trade 
4. public attitudes, including communication, education and dialogue 
5. policy and regulation, including scientific knowledge and public policy processes 
6. intellectual property rights 
7. knowledge-production processes 
8. agricultural and food chain social behaviour 

Comments:  
Wynne gives a comprehensive appraisal of New Zealand and international social research 
investment patterns, as well as critical insight into the domain of science, policy and research 
in this area.   He notes a strategic impetus internationally to shift the orientation of research 
from polarised propositional conflicts towards a more ‘conditional idiom’ raises some 
interesting issues (2003:7).  The growing ‘conditional idiom’ is reflected in the ‘it depends’ 
trend being noted in consumer research, and commentators observation of a softening. The 
apparent shift gives convenient justification for ongoing investments in future food 
technologies. But is this real or are industry and researchers etc tricking themselves? Is it for 
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instance an artefact or effect of the methods used? For dialogue studies this might reflect the 
skills of practitioners in structuring  and or in consumer behaviour studies this may reflect the 
earlier models and methods being reworked to invoke and detect conditional subtleties?  
Has this reconstruction been successful – are consumers now considering individual and 
collective benefits and harms, benefits to individual consumer outweigh potential harm. Do 
they no longer reference deeper values and concerns?  The construction of progressing or 
maturing social debate is a stance which we also emphasise in our commentary on the 
literature.  Dialogue also attempt to emphasise commonality rather than opposition, but do 
these approaches convey an artificial smoothing or mutability of what are in fact underlying 
fundamental divides? And how stable, durable or widespread are to override core distinctions 
between natural and artificial, etc. Suspended reality of an encounter well grounded in 
dialogue principles override the interactions that may be institutionalised.  Also do the 
attempts to de-polarise the debate, well intentioned as they are, further marginalise those 
with strong oppositional views ie. New Zealand Māori?  There is also increased coupling and 
dependency of the biotech sector on professions that can help navigate contingent 
conditions. 
Code: report, government, governance, review  
 
 
2004: (20)  
 
1. Author(s):  Anonymous, Food New Zealand article (author not specified) 
Title: Functional foods symposium  
Source: Food New Zealand, Nov/Dec 2004; v.4 n.6:p.1 5-17 
Summary:  
Reviews the functional foods symposium, Auckland, 2004. Briefly summarises each paper, 
discussing regulations for new products, clinical research, health claims, and customer 
perceptions into functional foods.  
Comments:  
This magazine styled article gives a brief commentary for industry audiences of the one day 
symposium on functional foods organised by the University of Auckland.  Industry needs to 
get better at putting food developments in the public domain and getting buy in before going 
to market, difficulties for industry in negotiating webs of regulation, difficulty from policy 
perspective in regulations being patchy and inconsistent between regions (ie. Aust /New 
Zealand).  Functional foods for lowering cardio vascular disease could be cost prohibitive for 
lower socio economic groups and Māori for whom burden of disease falls.  Developing and 
marketing of functional foods high cost, potentially high reward.  Liken to being ‘at the 
beginning of a long road’, ‘the regulatory requirements imposed on this area of new or novel 
foods may well slow down its development but cannot stop the train – the impetus for 
improving population health is too strong’ (17).  
Code: magazine, private, consumer research, review 
 
 
2. Author(s): Bayvel, A.C.D. 
Title: Animal use in biotechnology: Issues and opti ons - A New Zealand perspective 
Source: ATLA Alternatives to Laboratory Animals, 20 04, 32 (Suppl. 1A), pp. 377-381 .  
Summary:   
Although New Zealand has a relatively small national biotechnology research effort, there are 
a number of specific areas that have attracted attention in recent years. This has resulted 
from the interests and expertise of individual researchers, the priorities of both public and 
private sector research institutions, the importance of the livestock industries to the New 
Zealand economy, the high health status of New Zealand's cattle and sheep populations and, 
particularly, the absence of scrapie and bovine spongi-form encephalopathy. A number of 
research activities are reviewed, with particular reference to the associated welfare and 
ethical issues. This includes reference to relevant legislation covering animal welfare and 
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new organisms. Particular attention is given to public and political interest in the newer 
research areas. The challenges posed to researchers and regulators in relation to both public 
consultation and effective communication of the risks and benefits of the work proposed or 
being undertaken are addressed. The role of independent expert advisory committees (the 
National Animal Ethics Advisory Committee and the National Animal Welfare Advisory 
Committee) and the need for lay members of animal ethics committees to be fully conversant 
with the welfare implications and ethical considerations of the technology being used are also 
discussed. 
Comments:  
The author concludes that the existing regulatory mechanisms for animal welfare in research 
is adequate for responding to advances in Gm, and that Gm has potential to improve animal 
welfare by optimising and reducing the number of animals used in agricultural and 
biomedical research.  
Code: conference paper, government, governance (regulation), review (animal welfare, 
biopharming) 
 
 
3. Author(s): Cook, A., Fairweather, J., Satterfiel d, T., and Hunt, L. 
Title: New Zealand public acceptance of biotechnolo gy  
Source: Research report no 269, October 2004, Agrib usiness and Economics 
Research Unit, Lincoln University, Canterbury 
Summary: 
This study reports on the results of a national postal survey sent to 2000 in 2003, of which 
701 responded. Key findings were that over half of respondents were either concerned or 
very concerned about biotechnology and the use of GMO’s in agriculture.  Medical examples 
were more acceptable than agricultural. Underlying values and beliefs about nature, 
stewardship, spirituality, conservation and progress which support attitudes to biotechnology 
are more entrenched than previously assumed, and for many New Zealanders there is little 
prospect of a change in opinion.        
Comments: 
Whether people are familiar with biotechnology had little bearing on their acceptance. 
Universities and CRI’s were more trusted sources of information than politicians or media, 
although trust only linked weakly to attitudes towards biotechnology. 
Code: report, university, public opinion, survey 
 
 
4. Author(s): Cronin, K. & Jackson, L. 
Title: Hands across the water: developing dialogue between stakeholders in the New 
Zealand biotechnology debate: a project for the Min istry of Research, Science and 
Technology (MoRST) 'Dialogue' Programme, Sept 2004.  
Source: Wellington: Victoria University of Wellingt on  
Summary: 
This dialogue project used the genetic modification (GM) debate as a case study for public 
discourse around controversial science and technology.  Interviews and three different 
methods for dialogue workshops including issues mapping, civil conversations, and 
appreciative inquiry.  Even numbers of scientist and community viewpoints were sought with 
29 community and 37 scientists participating in the research baseline interviews and 
workshops.  Issues mapping revealed that concern of environmental impacts are a central 
issue for scientist and community. Food safety was also a significant issue for scientists and 
community with is being slightly more of a central issue for community. 
Comments: 
This was a large scale public engagement between scientists and community interest 
groups.  The research was conducted in 2003-4, just after the Royal Commission of Inquiry 
and on the crest of the GE debate in New Zealand. The issue was topical and emotive as 
reflected in the battleground language highlighted in Chapter 8.  There was not a great deal 
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of specific data about GM food, as the methodology and written report was structured around 
evaluating the different dialogue processes as ways to progress a polarised debate.  There 
was greater support from scientists and community for medical or laboratory research, rather 
that GM research that involved field trials or products entering the food chain, either 
intentionally or unintentionally.  Cautionary views for careful control of the technology were 
shared by scientists and community, although the community demonstrated stronger 
concerns about risks and unintended consequences.  Community members also tended to 
express stronger notions of spirituality than scientists. 
Code: report, government, public opinion, multi (workshops)    
 
 
5. Author(s): Dew, K. &  Fitzgerald, R. (editors) 
Title: Challenging science: issues for New Zealand society in the 21st century 
Source: Palmerston North, N.Z.: Dunmore Press, 2004 . 
Summary: 
Authors from many fields explore some important sites of contemporary debate concerning 
science and society.  They investigate how society itself challenges the image and practice 
of science, how science challenges our most fundamental assumptions about the world we 
live in, and a range of responses from different groups to these challenges.  The topics 
covered in this book are diverse, and include biotechnology, food scares, weather 
modification, the management of water resources, alternative therapeutic treatments, Māori 
worldviews, dissent in science, the industrial gene, the concept of academic freedom and 
other issues.  In examining these topics the authors consider cultural conflict in relation to 
science, how science-based controversies develop and are resolved, how communities can 
participate in decision-making in science, the role of commerce and the legal system in 
scientific and public understandings of science, and the legitimacy of different presentations 
of science.  
Comments:  
The articles in this book do not relate to future food topic explicitly, but do give interesting 
practical and theoretical accounts of public involvement in science, that science is contested 
and that scientific knowledge is situated, and rather than objective and independent, is a 
product of history, power and social relations.  
Code: book, university, governance, review 
 
 
6. Author(s): Evenson, R. & Santaniello, V. (editor s) 
Title: Consumer acceptance of genetically modified foods  
Source: Wallingford, Oxon, U.K., CABI Publishing, 2 004 
Summary: 
This book presents a compilation of international studies of consumer acceptance of GM 
foods, using a range of consumer survey methods.  A chapter by Kaye-Blake, Bicknell and 
Lamb is included as separate entry.  There is one chapter which seems relevant to Asian 
consumer markets, namely Japan – McCluskey, Grimsrud & Wahl, ‘Comparing consumer 
responses toward GM foods in Norway and Japan’. 
Code: book, university, consumer research (economics), surveys (mostly)    
 
 
7. Author(s): Fitzgerald, R., Wylie, J., Crump, R. & Campbell, H.  
Title: Margarine regulation: A political economy of  risk and safety  
Source: Challenging science: issues for New Zealand  society in the 21st century. 
Palmerston North, N.Z.: Dunmore Press, 2004. 
Summary: 
The riskiness of food and its evaluation has always been a complex blend of cultural, 
political, and economic concerns which influence scientific evaluations of risk.  This chapter 
looks at a historical example of food safety regulation involving the banning of margarine in 
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New Zealand for over 70 years where following developments in the USA it was seen as 
unhealthy and a threat to the dairy industry.  
Comments: 
This article does not relate to biotech and future foods directly but does perhaps link to public 
resistance to novel foods and the resistance of established industry to competitors seeking a 
share of the market. It gives an interesting account of the political economy of food and food 
regulation.  
Code: book chapter, university, governance, review  
 
 
8. Author(s): Fleming, J.S. 
Title: Ethical, cultural and spiritual objections t o genetically modified organisms: A 
review of the New Zealand process and perspective 
Source: ATLA Alternatives to Laboratory Animals, 20 04, 32 (Suppl. 1A), pp. 21-27.  
Summary:  
The New Zealand Royal Commission on Genetic Modification was directed to investigate the 
strategic options available to address the use of genetically modified organisms and 
products. The Commission spent 14 months hearing submissions in public meetings and 
formal hearings. Over 10,000 written public submissions were received. Most were against 
any use of the technology in food, and many were angry at the lack of product labelling and 
therefore choice. Few were supportive, although there was little objection to the use of 
genetic technology or modified organisms in containment, especially for medical research. 
Many New Zealanders had strong spiritual objections to the creation of transgenic animals 
containing human DNA, which they described as "playing God" or "interfering with Nature". 
Many expressed lack of trust in scientists and biotechnology companies. Despite these 
views, the Commission concluded that New Zealand should keep its options open and 
proceed carefully, minimising and managing risks. The Commission recommended that 
Government establish a Bioethics Council to act as a transparent advisory body and prepare 
guidelines on biotechnology, enabling public education and participation in decision-making. 
Comments:  
This conference paper is similar in content to Fleming 2003, summarising the key findings of 
the RCGM and emphasising the importance of good public engagement processes going 
forward as a way to ease conflict and polarised debate.  
Code: conference paper, university, public opinion, review 
 
 
9. Author(s): Heinemann, J.A., Sparrow, A.D., Traav ik, T. 
Title: Is confidence in the monitoring of GE foods justified? 
Source: Trends in Biotechnology, 2004, Vol. 22 (7),  pp. 331-336.  
Summary:  
Often the limits of detection of genetically engineered organisms (GEOs, LMOs, GMOs) 
determine what legislation sets as thresholds of allowable contamination of the human food 
chain with GEOs. Many countries have legislation that is triggered by certain thresholds of 
contamination. Importantly, international trade in food and animal feed is becoming 
increasingly vulnerable to interruptions caused by the ambiguity GEOs can create when 
shipments are monitored at the border. We examine the tools available for detection. Four 
key error-generating stages are identified with the aim of prompting a higher uniform 
standard of routine analysis at export and import points. Contamination of the New Zealand 
corn crop with GEOs is used as a case study for the application of monitoring tools and 
vulnerability to errors. These tools fail to meet emerging food safety requirements, but some 
improvements are in development. 
Comments: 
The authors discuss the features and limitations of the current global regulatory ‘food safety 
chain’.  Monitoring, labelling, sampling and testing methods are discussed.  
Code: journal opinion, university, governance (regulation), review 
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10. Author(s): Hunt, L. 
Title: Factors determining the public understanding  of GM technologies. 
Source: AgBiotechNet. 2004, Vol 6 ABN 128 : 8 pp..   
Summary:  
GM technologies challenge our understanding of what it means to be human, and of what 
role we play in the natural world. These technologies arise out of particular contexts. Our 
experiences and understanding of events in our own lives and of events observed and 
reported in other places around the world, inform our understanding, giving rise to fears 
about the risk of genetic modification. What could their impact be in the long-term? What are 
the possible problems? What information about them can be trusted? What choice do I 
have? Who benefits and who would bear the brunt of any problems? This article presents 
some of the findings of social scientists about the many interrelated factors that underlie the 
public's response to GM technologies. The challenges these technologies present can 
contribute to increased feelings of uncertainty because the world as we know it is changing, 
alienation because of our lack of control over the development and use of many GM 
technologies, and ambivalence as we appreciate their benefits but worry about their possible 
negative impacts. Overall our attitudes to GM technologies reflect the issues associated with 
living in the contemporary world.   
Comments:  
The author highlights the importance of trust and choice in shaping public opinion about 
biotechnology, referring to the New Zealand PCE (2003) discussion paper, Illuminated or 
blinded by science? The author emphasises that policy and decision making take place in an 
environment complicated by uncertainty, dispute, distrust and poor communication.  
Code: journal, university, public opinion, review  
 
 
11. Author(s): Kaye-Blake, W., Saunders, C., & Fair weather, J. 
Title: Modelling the trade impacts of willingness t o pay for genetically modified food.  
Source: Research Report No 270, September 2004. Agr ibusiness & Economics 
Research Unit, Lincoln University  
Summary: 
Results are presented of a 2003 survey of New Zealand consumers (n=701) regarding their 
intention to purchase and willingness to pay for six genetically modified (GM) food products. 
About 30-45% of the respondents were indifferent to all the six GM products. These 
respondents would pay the same price for the GM as for non-GM food. For four of the six 
GM food products, there were respondents willing to pay a 40% premium for GM food. On 
the other hand, 7-27% of the respondents, depending on the product, were willing to pay for 
the GM food but at a discounted price. The proportion of respondents who rejected each 
product was fairly consistent at about 40%. However, the proportion of respondents who 
rejected all GM products was lower at 31.4%. These results are then used to estimate 
consumer and producer impacts of GM crops and the best adoption rate of GM crops for 
New Zealand agriculture, all of which are then used as inputs for a model of international 
agricultural commodity trade to estimate the potential trade impacts of GM production. The 
modelling finds that New Zealand could increase its agricultural revenues by up to 6% by 
adopting GM crops. It is further shown that increased productivity not accompanied by 
consumer premia leads to reduced revenues.   
Comments:  
This research relates to 2nd generation GM foods, exploring consumer responses to six 
foods.  These are cholesterol reduced butter, fat reduced lamb, GM bread cheaper by 25%, 
apples with enhanced antioxidants that may help prevent cancer, milk from cows grazing on 
GM clover, and GM sweetcorn requiring 50% less pesticide use.  The number of 
respondents willing to pay more for a GM product with health benefits ranged from 4-20%, 
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depending on the product. Between 7% and 27% of the sample were willing to but GM food 
at a discounted price.    
Whilst 31.4% would reject all GM, the results seem to suggest a softening of New Zealand 
consumer resistance to GM, namely greater acceptance of GM amongst those who are 
indifferent to GM and would be willing to pay for a GM product, around 30% to 45% of the 
sample.  Scenario modelling of these results suggests that it may be profitable for New 
Zealand to adopt selected 2nd generation GM crops and that these quality enhanced 
products could be a strong niche product for local and international markets.  The 
researchers qualify that a premium would only be attained if industry can restrict supply of 
the product, and also that this type of growth would rely on appropriate segregation for GM 
and non-GM products, an area requiting further research.   
Code: report, university, consumer research, survey  
 
 
12. **Author(s): Kaye-Blake, W., Bicknell, K. & Lam b, C. 
Title: Willingness to Pay for GM Food Labelling in New Zealand 
Source: Consumer acceptance of genetically modified  foods / edited by Evenson, R. & 
Santaniello, V., Source: Wallingford, Oxon, U.K., C ABI Publishing, 2004 
Summary: 
This book chapter gives an overview of research on labelling and reports on the results of a 
survey of 450 households in Christchurch, New Zealand with 441 useable responses.  This 
data showed that consumers were prepared to pay for labelling of GM food, with higher 
income consumers were more likely to pay. 
Comments: This reports on the same findings as Scully 2003. 
Code: book chapter, university, public opinion, survey, (labelling) 
 
 
13. ** Author(s):  Reynolds, P.  (Ngati Tuwharetoa,  Nga Puhi) 
Title: Nga Puni Whakapiri: Indigenous struggle and genetic engineering 
Source: Thesis submitted in partial fulfilment of t he requirements for the degree of 
Doctor of Philosophy, August, 2004, School of Commu nication, Simon Fraser 
University, Vancouver, Canada.  
© Paul F. A. Reynolds 2004 
Summary: 
This thesis argues that the notion of struggle is culturally based. Struggle for Indigenous 
peoples centres around the protection of all things they hold precious. Indigenous peoples 
are used to resisting colonial threats to the integrity of their knowledge and culture. 
Biotechnology is a contemporary site of struggle where Indigenous peoples have been 
resisting the onslaught of genetic engineering and manipulation and the theft and 
commodification of their knowledge. Māori, the Indigenous people of Aotearoa (New 
Zealand), view this site of struggle as a continuation of colonialism in the form of 
biocolonialism. This thesis presents a case study examining the struggle of Māori against the 
biotechnology industry and genetic engineering. The foundational philosophy upon which this 
thesis has been based is Kaupapa Māori. Kaupapa Māori is a uniquely Indigenous theory 
and methodology with a central function of claiming and engaging in theory for Māori and by 
Māori. As well as examining the political economy within which this struggle takes place, 
members of the Nga Puni Whakapiri movement (the term used to describe Māori groups 
gathered together to resist biotechnology and genetic engineering) are interviewed to 
examine their actions, strategies and philosophies that underpin their struggle. Central to this 
struggle is the notion of “tikanga” - correct and appropriate action that is based on a number 
of principles that those interviewed elaborate on. Māori have been very active in recent anti-
GE activity; this thesis argues that this is a logical extension of the notion of kaitiakitanga or 
cultural guardianship and protection, sourced from the ancestors. 
This work acknowledges that there is an Indigenous worldview that is valid and that has 
legitimacy in both public and private forums. When assessing research that has the potential 
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to impact Māori communities and in decision-making affecting whanau (family), hapu (sub-
tribe), and iwi (tribe), the tikanga Māori worldview is central. Developing from this work is an 
emerging theory of Māori struggle. The Nga Puni Whakapiri movement is a case study of a 
uniquely Indigenous form of struggle. Struggle is centred on the protection of knowledge and 
culture, tikanga Māori knowledge. 
Comments:  
A critical appraisal of the frameworks for governance and public consultation for 
biotechnology.  
Code: thesis, university, governance (Māori), case study (kaupapa Māori)   
 
 
14. Author(s): Richards, D. (ed)  
Title: Horticultural products as functional foods - - a consumer perspective: market 
research and consumer attitudes in Australia and Ne w Zealand 
Source: Christchurch: New Zealand Institute for Cro p & Food Research, 2004.   
Summary: 
This research is conducted as part of the Vital Vegetables® consortium, a ‘trans-Tasman 
collaboration to produce the complete vegetable: fresh, flavoursome and functional’.  The 5 
year research and development project became operational in 2003 and involved CRI’s, 
national vegetable growers associations, and has secured FRST funding, suggesting a mix 
of public good and market driven research. 
The research explores consumer attitudes to functional foods, noting that of all market 
segments, parents and the elderly are increasingly aware of the interaction between food, 
health and well-being.  The report starts by defining ‘functional foods’.  Coined in Japan in 
1980, functional foods are described by the food industry as a ‘phenomenon’ and a 
‘pronounced trend in the global food industry’ which should be given the highest research & 
development priority (11).  The authors note that the term functional food is ‘fuzzy’ and 
different definitions exist. The ‘purist’ definition by the US Inst of Medicine defines functional 
foods as ‘any modified food or food ingredient that may provide a health benefit beyond the 
traditional nutrients that it contains’ (13).  Nutraceutical is often used interchangeably with ff, 
but the authors suggest that this more often relates to herbal remedies and supplements.  A 
number of other new terms are ascribed to ff including ‘ ”optimum foods”, “designer foods”, 
“vitafoods”, “pharmafoods”, and “medical foods” ’ (13).  A distinction is made between 
functional foods and fortified food whereby functional foods are said to offer ‘benefits beyond 
basic nutrition’, compared to fortified or enriched foods which simply have basic nutrients 
added.   
Drivers for the growing interest in functional foods include growing consumer interest in 
health and wellbeing especially an ageing population, food companies seeking to establish a 
point of difference, food retailers and public health authorities seeking to combat obesity and 
other illnesses that contribute to escalating health bills (12).   
The market sectors are similar to the alternative medicine, herbal and health food markets.  
However varied consumer reception has been reported to date. Some new functional food 
products to market report exceptional profit, others consumer indifference and others hostile 
media coverage (12).  [In part this is owing to the complex drivers that exist within the market 
crossovers above whereby natural, environmental values will be balanced with risk and self 
improvement]. Currently functional foods are overseen by the Food Standards Aust New 
Zealand and are deemed ‘novel foods’ requiring safety assessment, proof of health claims 
and labelling before approval to market (22). 
Three types of research into consumer attitudes were undertaken.   
Firstly were 12 consumer focus groups of 8 to 10 participants in the main urban centres of 
Australia and New Zealand.  Participants were selected from all adult life stages but skewed 
to primarily target the purchaser within the household.  No detailed breakdown of gender or 
age is given and no data on ethnicity is available.  There were no rural focus groups.  
Virtually no one knew what a ‘functional food’ was and the term did not seem to sit 
comfortably with consumers. ‘Designer foods’ were not trusted as they were deemed 
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‘unnatural and untested’.  There was a higher level of concern in New Zealand than in 
Australia around the link to GE foods and possible long-term affects.  The authors note that 
the timing of the New Zealand focus groups was one week after the New Zealand election 
where GE was a campaign issue.  Consumers indicated a propensity to purchase providing 
that taste is not compromised, that the products are not too expensive and that the labelling 
and research based claims are sanctioned by credible authorities.  Propensity to purchase is 
higher in three groups – parents of younger children, people over 50 who see themselves as 
more prone to a life threatening disease and people with a family disease history.  People 
may be prepared to pay 10-30% more for ff (72).  Secondly was a telephone survey of 601 
respondents: 450 in Australia and 151 in New Zealand.  12% had heard of ff, 75% were 
concerned with long term effects of ‘tampering’ with fruit and vege, the author noting that 
‘tampering’ has negative connotations. Once the term was explained 63% would purchase ff, 
but there was a ‘high level of sensitivity and uncertainty regarding the use of GE to enhance 
functionality’ (95).  Thirdly were in-depth face to face or telephone interviews with opinion 
leaders, a cross sector of professional stakeholders for the ff issue.  The number of 
interviews conducted was not specified.  Those interviewed were of the view that functional 
foods are a prominent trend, that scientific validation is a key issue, that there is an element 
of marketing hype around functional foods and that this has resulted in some food 
professionals being suspicious, that there is a high level of misinformation and consumer 
ignorance, that there seems more acceptance for enhancing horticultural foods than other 
processed foods, that functional foods are elitist, and that labelling must be sanctioned by a 
recognised authority.  Market research consistently showed that food purchasing decisions 
are a mix of four key drivers – taste or enjoyment, health or nutrition, convenience, and price 
or value for money.  The research suggests that taste has greater appeal than functionality, 
and that consumers would be prepared to pay 10-30% more for a functional food.  The 
market does seem supportive of functional foods, providing GE technology is not used, and 
there is a well respected labelling regime.  But a high degree of concern and uncertainty over 
the long term effects of functional foods remains. The need of a chronically consumer for a 
short-term gain may override these concerns.      
Comments: 
This is a mix of public good and market driven research.  Overall conclusions were that fruits 
and vegetables are well linked to health and well-being for consumers.  All market segments, 
parents and the elderly are increasingly aware of the interaction between food, health and 
well-being.  Ageing population, mothers and those suffering from ill health indicate a higher 
propensity to purchase functional foods, but paradoxically these groups are most aware of 
the link between food, health and wellbeing and more than likely could just as easily perceive 
risks from functional foods. The research revealed divergence of opinion on the use of GE, 
but the authors surmised that any use of GE will ‘cloud the issue’ and be a barrier to 
consumer acceptance (104).  
Code: report, CRI (cross-Tasman), consumer research/public opinion, multi (consumer focus 
groups/survey/interviews), (cross-Tasman, functional foods, fruit and vegetables)    
 
 
15. Author(s): Roberts, M. & Fairweather, J. 
Title: South Island M āori perceptions of biotechnology  
Source: Research report no. 268, 2004, Agribusiness  and Economics Research Unit, 
Lincoln University, Canterbury, N.Z. 
Summary: 
This study of South Island Māori perceptions of biotechnology involved 22 interviews and/or 
focus groups, conducted around the South Island with a total of 91 people.  Participants were 
asked to discuss different biotechnologies and their applications.  As key themes in relation 
to the perceptions of the risks associated with biotechnology, participants emphasised 
negative effects on human health and the environment, that these technologies are “not 
right” or not tika, negative effects on whakapapa, wairua, mauri, and that the new 
technologies especially GMOs are merely “quick fixes” or a “fad”.  The researcher identified 
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the underlying casual factors contributing to these perceptions of risk as lack of knowledge 
and information on which to make an informed decision, distrust of science and scientists, 
fear of uncertainty and longer term adverse effects, perceptions of “natural” versus 
“unnatural”, perception of what is “right” versus “wrong”, the influence of the media and 
concerns for animals.  Policy implications included better provision of information, 
clarification of purpose and benefits, identification of “boundaries” or “no go” areas of 
research, more emphasis on alternatives to biotechnology, more involvement in and control 
over the technology and the decision-making processes, and the development of culturally 
appropriate risk assessment guidelines and frameworks that include an emphasis on spiritual 
safety. 
Comments: 
The interview and focus group participants were also asked to rank GMO use.  Food 
applications were least favoured along with economic and pure research.  Environment, 
medical, and conservation were most favoured.   
Code: report, university (Māori), public opinion (Māori), interviews 
 
 
16. Author(s): Roberts, M; Haami, B; Benton, R; Sat terfield, T; Finucane, ML; Henare, 
M; Henare, M  
Title: Whakapapa as a M āori mental construct: Some implications for the deb ate over 
genetic modification of organisms  
Source: Contemporary Pacific, Spring 2004, Vol. 16 (1): pp1-28  
Summary:  
The use of whakapapa by New Zealand Māori is most commonly understood in reference to 
human descent lines and relationships, where it functions as a family tree or genealogy. But 
it also refers to an epistemological framework in which perceived patterns and relationships 
in nature are located. These nonhuman whakapapa contain information concerning an 
organism's theorized origins from supernatural beings, inferred descent lines, and 
morphological and ecological relationships. In this context whakapapa appear to function at 
one level as a "folk taxonomy," in which morphology, utility, and cultural considerations all 
play an important role. Such whakapapa also function as ecosystem maps of culturally 
important resources. More information and meaning is provided by accompanying narratives, 
which contain explanations for why things came to be the way they are, as well as moral 
guidelines for correct conduct. 
Renewed interest in the whakapapa of plants and animals has arisen from concerns raised 
by Māori in regard to genetic modification, particularly the transfer of genes between different 
species, as this concept is frequently invoked by those who oppose transgenic 
biotechnology. Informed dialogue on this subject requires an understanding of the structure 
and function of nonhuman as well as human whakapapa and their underlying rationale, as 
well as the nature of the relationships among the things included in nonhuman whakapapa. 
Of additional interest and relevance is the relationship of whakapapa to modern scientific 
concepts of taxonomy based on phylogeny and the species concept. 
In this paper we describe and interpret the whakapapa of an important food plant, the sweet 
potato or kumara, in terms of its apparent functions and underlying rationale. We also 
discuss how the whakapapa and its associated narratives might contribute to the current 
debate on genetically modified organisms in New Zealand.  
Comments:  
Whakapapa is explored by revisiting traditional cosmological knowledge and narrative with 
Western science tools of codification and classification.    
Code: journal, university (Māori), governance (Māori), review 
 
 
17. Author(s): Rogers-Hayden, Tee  
Title: Commissioning genetic modification: The marg inalisation of dissent in the Royal 
Commission on Genetic Modification, 2004 
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Source: PhD Thesis, Geography Dept, University of W aikato: Waikato.  
Summary: 
This thesis focuses on the decision of the Royal Commission on Genetic Modification 
(RCGM) for New Zealand to ‘proceed with care’ when some 92% of the submissions 
received were in opposition to GE, and explores, through discourse analysis,  the processes 
of marginalisation that supported this.  A key research question is ‘did the RCGM pre-
determine its findings?’ (15).  There are ten chapters in total, the first three set the scene with 
an introduction, theoretical context and method, with chapters 4-8 presenting the RCGM as a 
discourse and directing an analysis of ‘texts’ or ‘tropes’?, leading to a summary and 
conclusion.   The PhD was originally intended to be on ‘social and historical power relations 
on the conflict between consumer concerns over GE food and globalisation’.  The author’s 
experience in writing and presenting a submission for the ‘Safe Food Campaign’ NGO 
prompted a shift in focus.  Methods included narrative coding and analysis of the 1252 pages 
of submissions as well as 15 in-depth interviews with environmental groups and a small 
number of bio-proponents.   
The author argues that a modernist or enlightenment rationality, where dualisms are a 
central instrumental logic, has shaped the processes of the RCGM.  Non-scientific viewpoints 
were positioned as ‘interested persons’, making it difficult to articulate opposition to GE 
based on non-scientific, holistic and alternate worldviews.  This and other mechanisms to 
restrict public participation and marginalise opposition meant that RCGM was predetermined 
in favour of GE.   ‘Public debate’ is defined as going ’beyond the boundaries of specialized 
community or groups of private individuals’ (11).  The author draws on a variety of literature 
(Wynne etc) that criticises the approach of Commission styled inquiries ‘for their role in 
upholding dominant power relations’ by framing and ‘transforming political struggle into a 
rational and scientific administrative discourse’ (14).  
Strict criteria on who was eligible for ‘interested persons’ status which would entitle to an 
interview and the right to cross examine other submissions.  Groups only, not individuals, 
were invited to submit a single written submission only, and there were tight timelines in the 
submissions and cross examination processes.  The author noted that the resources 
required to attend hearings and cross examinations meant that many of the environmental 
groups could not compete with organised industry lobby groups.  Submission template was 
dictated by commission, parameters did not fit the Enviro Group concerns.  Furthermore the 
four Commissioners were appointed by Government and it is questionable whether four can 
represent range of worldviews and expertises required for the issue (213).   The 
Commissioners identified seven core values that existed across the debates – ‘the 
uniqueness of Aotearoa New Zealand, the uniqueness of Aotearoa New Zealand’s cultural 
heritage, being part of a global family, the well being of all, freedom of choice, participation, 
and sustainability’ (202).  The author calls for ‘more inclusive decision-making processes’ 
(226) and concludes that the ‘RCGM is not unique as a process that invited public input yet 
marginalised it’ (223), and that the process has resulted in dispirit and fatigue from the 
environmentalists. 
Detail: (Include in 1st draft for interest of researchers but delete for final?) Boundary work 
(Gieryn 1995) develops notions of monopolisation, expansion, expulsion and protection. 
Fairclough’s (1992) model of ‘text’ – submissions etc, nested in ‘discursive practice’ – 
commissioners and processes, nested in ‘social practice’ – historical lens of modernity (54).  
O’Riordan & Jordan (1995;191) observe that the ‘precautionary principle is neither a well 
defined concept nor a stable concept.  It has become the repository for a jumble of 
adventurous beliefs’ (169). Ch7 of the thesis unpacks this as a common trope between the 
environmental groups. Sustainability and precautionary principle are fluid and contested 
concepts where the multiple meanings ascribed to each by different actors hinge on equally 
contested concepts of risk and uncertainty.  Sustainability has moved through an 
‘appropriation lifecycle’ (from Buttel 1993) (209), bioproponents co-opted sustainability and 
rejected the precautionary principle, instead introducing caution (taking considered risks) as 
different to precaution (avoiding risks) (193).    
Comments: 
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The thesis conveys a strong critique of the activities of the RCGM in furthering a science 
supremacy model of engagement, and privileging the interests of science above other 
interest groups and considerations. There is little qualitative data on perceptions of food, 
despite the earlier focus of the research.  This thesis does set a background to a pivotal New 
Zealand forum that defined our current policy directions. The underlying debates and central 
underpinning conflicts are likely to be feature in the ‘coming to the table’ project.  
Simplistically, a fundamental conflict or dualism exists between tangata whenua and 
environmental groups who both ascribe to organic, nature-centric, GE free society, and the 
bio-proponents who would prefer a future that would advance the use of GE technologies.   
Code: thesis, university, governance, review 
 
 
18. ** Author(s): Small, B. & Fisher, M. 
Title: Life science employees: Attitudes, values an d beliefs about a GE research 
project 
Source: AgResearch Ltd, May 2004 
Summary:  
This report presents the results of a postal survey of the employees (n=466) of a New 
Zealand life sciences company, AgResearch Ltd., regarding their attitudes, ethical values 
and beliefs about a controversial project on transgenic cattle containing a synthetic copy of 
the human myelin basic protein gene (hMBP). Although diversity existed amongst 
employees' attitudes of acceptance, 85% were in favour of the project, believing that it should 
be allowed to proceed to completion, with a majority believing that it is acceptable to use 
transgenic cattle to produce medicines for humans.   
Code: report, CRI, public opinion (scientists), survey (biopharming) 
 
 
19. Author(s): Stuart, A., Campbell, H. 
Title: "Business as Usual": Contextualising the GM/ Organic Conflict within the History 
of New Zealand Agriculture 
Source: New Zealand Sociology, 2004, Vol.19 (2), pp . 220-239.  
Summary: 
This article argues a counter narrative to narratives of “the new”.  Specifically, that the 
conflict between GM and organic actually represents “business as usual” in terms of New 
Zealand’s agricultural history.  Without denying that GM does have unique features, or the 
unusual intensity of the conflict, this article puts the case that, in the light of some key 
historical moments in New Zealand agriculture, the current conflict is strikingly familiar. 
Comments: 
The GM debate sits astride old historical debates on organic versus non-organic farming, 
and whilst the authors argue that debates about ‘soil’ are now replaced with ‘GM’, arguably 
GM has new more far reaching impacts and implications.  The authors look at the history of 
fertiliser use in New Zealand, and the relationships and alignments between the fertiliser 
industry groups, science, policy makers and farmers where notions of public good versus 
industry good are dimensions of both these older and newer conflict about agriculture.   
Code: journal, university/CRI, governance, review 
 
 
20. Author(s): Wheen, N.R. 
Title: Genetic modification, risk assessment, and M āori belief under New Zealand's 
Hazardous Substances and New Organisms Act 1996 
Source: Asia Pacific Journal of Environmental Law, 2004, Vol. 8 (3-4), pp. 141-176.  
Summary:  
New Zealand has taken a restrictive approach to genetic modification. There have been no 
deliberate releases of genetically modified organisms into the environment, for commercial or 
any other reasons. However, agriculture is New Zealand's most important industry, and 
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considerable pressure to test and release genetically modified organisms has arisen and 
seems likely to increase. New Zealand has introduced a comprehensive regulatory scheme, 
the Hazardous Substances and New Organisms Act 1996, to control the development, 
importation and testing of genetically modified organisms. Importantly, this scheme 
incorporates social and cultural as well as scientific and economic values. This article 
examines the decision-making record of New Zealand's Environmental Risk Management 
Authority in a series of cases under the Hazardous Substances and New Organisms Act 
1996 concerning proposals to develop and field-test genetically modified cattle. This 
examination finds that the Authority's approach overvalues science and undervalues cultural 
and social issues, and suggests that this could result in the Authority losing the necessary 
community confidence to support the deployment of biotechnology in New Zealand.   
Comments:  
The author notes that ERMA employs a form of risk assessment in which it is required to put 
scientific evidence first, it does not and cannot take an overly technical, value free or 
objective stance.  The HSNO Act is full of references to cultural, ethical and social value, and 
there are too many uncertainties and gaps in existing scientific knowledge about GM and its 
effects.   Public confidence in policy and decision-making is a theme. 
Code: journal, university, governance (Māori), review 
 
 
2005: (18) 
  
1. Author(s): Cook, A., and Fairweather, J. 
Title: Nanotechnology – Ethical and social issues: Results from New Zealand focus 
groups 
Source: Research Report No. 281, Dec 2005, Agribusi ness and Economics Research 
Unit, Lincoln University, Canterbury, New Zealand. 
Summary: 
This report presents in-depth data from four focus groups exploring public reactions, ethical 
and social aspects of nanotechnology.  Each of the four groups met three times from June to 
November 2005. There were 40 participants in total, 9 of whom were male.  Examples of 
possible nanotech applications and an educational video were used to stimulate discussion.  
The possibility of unknown harmful consequences was a key concern and a precautionary 
approach was suggested.  There was a general appreciation of the possible benefits of 
nanotechnology, but some examples were viewed as unnecessary.    
Comments: 
Adding nano particles to improve food flavour was not viewed favourably. 
Code: report, university, public opinion, focus group, (nanotechnology)   
 
 
2. Author(s): Cook, A. and Fairweather, J. 
Title: New Zealanders and biotechnology: attitudes,  perceptions and affective 
reactions 
Source: Agribusiness and Economics Research Unit (A ERU), Research Report No 277, 
Sept 2005, [Lincoln] N.Z: Lincoln University 
Summary: 
This later report in the AERU series is a continuation of Lincoln University’s FRST funded 
research into public attitudes for biotechnology.   
This 2005 resurvey extends a 2003/4 national survey of public perceptions of biotechnology, 
using this earlier data to construct and test a model of attitudes that can explain public 
reactions to biotechnology.  One third of the questions repeated earlier questions to explore 
shifts in attitudes over time.  The 2005 survey measured the acceptability of 12 different 
examples of biotechnology concerning environmental, medical and agricultural applications.  
Deeper perceptions, beliefs and affective reactions were explored for three examples – using 
pig cells for treatment for diabetes, the GM potato, and the use of GM bacteria to clean 
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toxins from DDT contaminated soil. A final section of the survey measured elements of 
worldview, spiritual beliefs, beliefs about nature, attitudes toward technology and post 
material values.  A postal survey was sent to 2000 randomly selected addresses in New 
Zealand, 657 usable responses received, 44.9% were male and 55.1% female.  
The levels of acceptance for the 12 examples of biotechnology ranged from 68% approval for 
using GM to grow a low pollution fuel source to 26% approval for artificially raising hormone 
levels in farm animals.  Generally these results were similar or suggested slight shifts in 
acceptability compared to the 2003/4 data with the exception of use of bacteria in throat 
lozenges which was less acceptable.    
For the three in-depth examples the GM potato invoked the greatest sense of dread and fear 
with little confidence that the unexpected outcomes could be controlled.  The diabetes 
treatment was the most acceptable of the three.   Strong correlative relationships were noted 
with respondent’s attitudes or worldviews on nature and technology, (and to a lesser extent 
spirituality and post materialism), making for resilient negative attitudes towards GM.   
Overall the authors note that the use of GM has become slightly more acceptable, but that 
this is a ‘resettling’ (50) or return to level of concern that existed before public concerns were 
amplified prior to and during the RCGM.  They also qualify that these shifts are not 
necessarily indicative of a gradual trend toward greater acceptance of GM.  The publics 
negative attitudes to GM are more entrenched that previously presumed, and whilst public 
viewpoints may slowly become more positive over time, the underlying attitudes of resistance 
are resilient, embedded, and will be slow to change.    
The authors make the distinction between ‘affect’ and ‘attitude’.  The term ‘affect’ covers a 
‘range of reactions that tend not to involve thoughtful consideration’, generally these are 
more spontaneous feelings, emotions, and moods.  These types of responses are more likely 
to change in response to persuasion and are less stable over time (7).  Attitudes are deemed 
to involve more thoughtful consideration.  The psychological literature makes a distinction 
between affect being ‘irrational’, and attitudes being ‘rational’.  Sociologically the 
rational/irrational framing could be debated, but it is nonetheless useful in specifying that 
affects are malleable and fluid, whilst attitudes are deeper and more fixed.  Conflict or 
contradiction between feelings and deeper attitudinal beliefs can result in a degree of 
instability. This aspect of the discussion is useful in illuminating what authors of the 
consumer oriented studies have referred to as ‘cognitive dissonance’ – that consumers may 
express inconsistencies as the interlocking values sets are considered in response to a 
discrete case or application. Alternately, when affects/feelings and attitudes/values align and 
the rational process of thoughtful consideration invokes the emotions and feelings associated 
with these affective reactions, a property of ‘intra-attitudinal strength’ results.  In these ways, 
attitudes are reinforced and become resilient, and more resistant to change and the influence 
of persuasion.  This property is further attained when the different worldviews that underpin 
an attitudinal construct coincide; the values on spirituality, materialism, nature interconnect to 
form strong negative attitudes toward GM.  The authors introduce the concept of ‘post 
materialism’ and post materialist values as an important construct which correlates with/ 
informs negative attitudes toward GM.  The value sets identified as post materialist include 
democracy, freedom of speech, order and stable economy, that fighting rising prices should 
be a priority for government, beautifying cities and countryside, and that friendliness and 
ideas should be valued (36). 
Comments: 
An overview of 1990’s and early 2000 New Zealand public opinion studies into biotechnology 
is provided in this report.  Across the more general public surveys and the consumer choice 
or attitudinal modelling studies, respondents expressed predominantly negative views of GM, 
especially in food production.  The findings validate the patterns that medical applications of 
GM tend to be more acceptable whilst food crops are not.   
This report gives a useful insight into complex sense-making/decision-making and supports 
the case that ‘reactions to biotechnology are caught up in more general views and values 
that eclipse consideration of immediate risks and benefits’ (7).  Thus what marketers may 
wish to construct as preference based case by case decision making for GM where individual 
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risks/benefits are weighed, is in fact a rather more complex, deeper process of relational and 
ethical decision-making.   
Code: report, university, public opinion, survey        
 
 
3. Author(s): Coyle, F; Fairweather, J  
Title: Space, time and nature: exploring the public  reception of biotechnology in New 
Zealand.  
Source: Public Understanding of Science, 2005, Vol. 14 (2), pp 143-161. 
Summary:  
Nature is widely acknowledged to be a fluid, contested, material-semiotic construction, 
historically and spatially grounded.  This is certainly the case for New Zealand, where a 
number of constructions of nature have been mobilized as a means to make judgements 
over the viability of particular biotechnologies that have entered into the public debate.  In 
this paper, we utilize Mikhail Bakhtin’s space-time matrix, the chronotope, to explore a series 
of complementary nature-narratives that have been mobilized as a moral basis for making 
judgements over the acceptability of a series of exemplars of novel biotechnologies that were 
presented to participants in eleven national focus groups.  We argue that it is the specific 
space-time manipulations that characterize these sometimes overlapping narrative 
constructions that are used to justify reactions to novel biotechnologies. 
Comment:  
This journal paper is based on the research findings outlined in the AERU Report 265 (2003) 
whereby eleven nationwide focus groups were conducted with 117 participants.  The 
chronotypes of nature identified in the research are wise nature, traditional nature, pure 
nature, complex nature, and balanced nature. The different concepts of ‘nature’ are powerful 
signifiers in mobilising debates on biotechnology.  Temporal dimensions are also expressed, 
where nature is endowed with fast or slow cycles. Overall the authors emphasise the 
malleability and fluidity of nature space and time in the public discourse around 
biotechnology.  
Code: journal, university, public opinion, focus group 
 
 
4. Author(s): Fletcher, A.L.  
Title: Milking genes for all they're worth: A case study of biotechnology foresight in 
New Zealand 
Source: Journal of Futures Studies, 2005, Vol. 10 ( 1), pp. 1-14.  
Summary:  
In 1999, following a Foresight Project, the New Zealand Government released an investment 
portfolio for research and development. Concurrently, the Green Party initiated a Royal 
Commission on Genetic Modification to consider the ethical, social and scientific issues 
associated with agricultural biotechnology. This study evaluates the discourse used by 
stakeholders to debate the use of genetic modification in food production. It concludes that 
though these two formal methods of public consultation failed to achieve a unifying social 
and political consensus around genetic modification in agriculture, the exercises advanced 
the broader goal of iterative stakeholder foresight and innovation. 
Comments: 
The author note a number of ‘futurewatch’ programmes initiated by government that facilitate 
and support ‘distributive’ rather than centralised planning, and that these forms of 
governance enable stakeholders to have multiple entry points into the framing and policy 
process, rather than forming ‘antagonistic camps’.  The integrity of the process is at least as 
important as the outcome.  
Code: journal, university, governance (regulation), review,  
     
      
5. Author(s): Jaeger, S.R., Rossiter, K.L., & Lau, K.  
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Title: Consumer perceptions of novel fruit and fami liar fruit: a repertory grid 
application  
Source: Journal of the Science of Food and Agricult ure, Feb 2005, Vol. 85 (3), pp 480-
488  
Summary:  
To explore how consumers perceive novel and familiar fruit, repertory grid interviews were 
carried out with 60 New Zealand women. Participants described their perceptions of nine fruit 
varying in familiarity. The data analysis established a two-dimensional stimuli space that 
separated samples with respect to familiarity and the amount of preparation required. Fruit 
that was familiar was characterised as being well liked, easily available in shops and by a 
number of different use situations. The primary association with novel fruit was that it was 
expensive. The participants could not readily think of use situations for fruit they were 
unfamiliar with. Consumers were separated into groups according to the trait of food 
neophobia, which pertains to an individual's stable propensity to approach or avoid novel 
foods. When comparing the most neophobic (n = 14; avoids novel foods) and most neophilic 
(n = 14; approaches novel foods), individuals perceptual differences were uncovered 
pertaining to which of the fruit were considered novel and to the suitability of some usage 
situations (cooking and for children). This finding contributed to the growing evidence of the 
relationship between food neophobia and consumers' everyday food-related behaviour.  
Comments:  
A repertory grid application involves consumer ranking and selection of stimuli in this case 
fruit. Photographic images were used and consumers were able to taste platter samples of 
fruit also.  The analysis uses curved box plots.  There was no mention of biotechnology.   
Code: journal, CRI, consumer research, choice experiment 
 
 
6. Author(s): Jaeger, S.R. & Harker, F.R.  
Title: Consumer evaluation of novel kiwifruit: will ingness-to-pay 
Source: Journal of the Science of Food and Agricult ure, 2005, 85 (15): pp 2519-2526.  
Summary:  
This paper contributes a consumer research methodology the authors claim can add value to 
the innovation process for agricultural goods.  Extending traditional sensory and consumer 
preference testing, that authors aim to demonstrate how to measure the monetary value that 
consumers would place on new market goods. In an experimental market using bidding and 
exchange, the study revealed that New Zealand consumers were willing to pay (WTP) on 
average approximately New Zealand$0.44 per 100 g to exchange the common green-fleshed 
Hayward variety for a new to market red and yellow fleshed Hongyang kiwifruit variety.  At 
the time of the study this was equivalent to a 179% retail price premium.   Knowledge that 
this new variety was not genetically modified increased the price premium to 240%.   
The study confirms a market preference and willingness to pay more for non-GM products.  It 
also found a correlation between those with a high variety seeking tendency (VST) and 
willingness to pay. The authors did not elaborate on whether gender or income influenced 
VST and WTP.  The study was conducted with 100 participants from Auckland area, 58% 
were female and ethnicity was not disclosed.  There was a fairly wide spread of income, age 
and education, but the authors note that the results were elicited from convenience samples 
and should be treated with some caution. 
Comments: 
It is not clear how long high VST would last as a durable phenomena and related to this, the 
extent to which high VST is indicative of ‘repeated’ willingness to pay and could therefore 
reliably inform a food technology investment decision.  For instance, does a time and 
exposure criterion apply meaning there is a point at which the novelty factor begins to 
decrease? 
Code: journal, CRI, consumer research, choice experiment  
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7. Author(s): Kassardjian, E; Gamble, J; Gunson, A;  Jaeger, SR  
Title: A new approach to elicit consumers willingne ss to purchase genetically 
modified apples  
Source: British food Journal, 2005, Vol. 107 (8): 5 41-555 
Summary:  
The goal of this research was to try a new methodology to elicit consumers' willingness to 
pay for genetically modified (GM) food.  Even though experimental auctions have been used 
for several years, they do not provide qualitative information on consumers' reasoning behind 
their purchase behaviours. To provide further illumination in this regard, a thought-listing 
technique and a questionnaire were added.  The study found that a majority of the 
consumers involved in this study were ready to pay for the GM food offered. The benefit 
provided by the GM product did not seem to be the major purchase criterion and sensory 
assessment appeared to be important. The use of different methodologies on the same 
sample of participants revealed that there was a gap between purchasing intentions and 
behaviours, and that a key to efficiently assessing public perception and purchase 
behaviours is the precision of the context.  The absence of discrimination between the 
different benefits offered, might come from the limited size of the samples or from the nature 
of the benefits offered. Future research should consider larger samples and more diversified 
products. The implementation of experimental auctions with psychometric tools, created an 
original and suitable protocol for accessing consumers' willingness to pay as well as their 
justifications.  This study has concrete methodology applications. If one would like to conduct 
a market study, for instance, on a specific GM product, a general survey on biotechnology 
will not provide relevant answers. 
Comments: 
The study used experimental auctions to determine willingness to pay for apples. Curiosity 
was a strong driver and 43% spontaneously wrote in their thought listings that they wanted to 
try the GM apples. The authors note a strong willingness to pay for GM foods that seems to 
contradict many other studies.  They suggests that public opinion surveys are not accurate 
predictors of consumer behaviour; ‘surveys place respondents in the role of citizens, who 
make judgements from society’s point of view, whereas experimental auctions specifically 
revel consumer reactions’ (Noussair cited in Kassardjian et al.2005, 547). 
Code: journal, CRI, consumer research, choice experiment 
 
 
8. Author(s): Kaye-Blake, W. 
Title: Neoclassical consumer theory and genetically  modified food.  
Source: AERU Discussion Paper 152, 2005, pp 72-80.   
Conference Information: Eleventh Annual Conference of the New Zealand Agricultural 
and Resource Economics Society (Inc.), Nelson, 26-2 7 August 2005.  
Summary:  
Three axioms underpin consumer choice in neoclassical theory: weak order, independence, 
and continuity. Two of these axioms may not hold, however, for consumers' choices 
regarding genetically modified (GM) food. Consumers may evaluate product attributes 
differently depending on whether the food is GM or not, violating attribute independence. 
Some consumers may not want GM food at all, violating continuity. The axioms were 
empirically investigated with a choice experiment survey conducted in November 2003 
among shoppers (n=353) at supermarkets in Christchurch, New Zealand. The present paper 
discusses evidence of violations of both independence and continuity, as well as a non-
neoclassical approach to modelling consumer choice.   
This paper explores whether consumers consider the specific attributes of GM food products 
in formulating a decision to purchase, or instead react generally to the GM process.  The 
author notes that ‘research on consumer demand is important because consumer demands 
are creating difficulties and uncertainties in the agri-food complex’ (Kaye-Blake, 2005, 72).  
Furthermore much of the evidence on how the introduction of GM crops has impacted world 
commodity trade is anecdotal and difficult to assess.  ‘Trade impacts are due, in part, to 
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retailers and processors avoiding GM foods and ingredients in New Zealand and other 
countries’ (72).  Consumer reactions to GMF have ‘hindered the introduction of new GM 
crops’ and ‘even seems to be important enough to retard scientific research and 
development in agriculture’ (Kaye-Blake, 2005, 72).        
Code: conference paper, university, consumer research, choice experiment, (modelling, 
economic theory) 
 
 
9. Author(s): Kaye-Blake, W., Bicknell, K. & Saunde rs, C.  
Title: Process versus product: Which determines con sumer demand for genetically 
modified apples?  
Source: Australian Journal of Agricultural and Reso urce Economics, 2005, 49 (4), pp. 
413-427.  
Summary: 
This article explores an area of debate in the literature about whether consumers' reactions 
to genetically modified food (GMF) centres on their reaction to the process of gene 
technology, or their reaction to a specific GMF product.  A ‘choice experiment survey’ was 
designed to explore the process versus product debate further, on the basis that better 
understanding this influence could enable more accurate projection of future demand for 
GMF.  The survey was administered via face to face interviews with shoppers from five 
Christchurch supermarkets in 2003.  Nearly four-fifths were female, and a total of 353 
completed responses were analysed.   The results were non-conclusive.  For some 
consumers, 41.1% of the sample, the process of gene technology is the decisive factor in 
evaluating GMF, and they were not willing to consume GM apples, even when they cost 
nothing.  For others, 33% of the sample, attributes of better flavour, antioxidants, reduced 
pesticide use and lower prices that resulted from the use of GM were viewed favourably.  
The choices of the remaining respondents were difficult to categorise. 
Comments: 
Of interest was the finding that when men are the primary household shoppers, their choices 
are similar to women.  This counters the marked gender differences observed in previous 
New Zealand studies on GE (424).  The authors suggest that further research might be 
useful to see if the type of GM (ie plant-only versus transgenic) may influence willingness to 
consume.   
Code: journal, university, consumer research, choice experiment 
 
 
10. Author(s): Knight, J., Mather, D., & Holdsworth , D. 
Title: Consumer benefits and acceptance of genetica lly modified food    
Source: Marketing Department, University of Otago, 2005, 
http://eprints.otago.ac.nz/56/1/consumerbenefitsGMO s.pdf  
Summary:  
Widespread consumer resistance towards genetically modified (GM), particularly as 
expressed in the news media, has led to slow adoption of this technology outside of North 
America. Much of the resistance appears to stem from public perceptions that GM crops 
benefit large multinational corporations, food producers, and typically have no apparent 
consumer benefits. In order to test whether clearly defined consumer benefits would change 
consumer preferences, a purchasing experiment was conducted in New Zealand where the 
GM issue has been highly politicized, with cherries labelled as spray free-GM, organic or 
conventional. These were offered for sale in a roadside stall in Otago, with price levels 
manipulated to test price sensitivity of the different options. Approximately 27 percent of 
consumers proved willing to purchase GM labelled cherries at the prevailing market price 
and this percentage increased as the price dropped.  
Comments: 
The authors conclude that ‘survey based approaches may seriously over-estimate the 
strength of public opposition to such foods’, and that ‘identifying a defined consumer benefit 
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associated with a GM food may well strike an accord with a sizeable consumer segment’.  
Furthermore ‘even in a country where the GM issue has been highly politicised, a 
considerable number of consumers may be willing to purchase GM food products when there 
is a price advantage’  (Knight et al.2005, 17).  
Code: report, university, consumer research, choice experiment 
 
 
11. Author(s): Mather, D., Knight, J., Holdsworth, D. 
Title: Pricing differentials for organic, ordinary and genetically modified food 
Source: Journal of Product and Brand Management, 20 05, Vol.14 (6), pp. 387-392.  
Summary: 
Purpose - Aims to conduct research on consumer willingness to buy genetically modified 
(GM) foods with a price advantage and other benefits, compared with organic and ordinary 
types of foods, employing a robust experimental method. The importance of this increases as 
the volume and range of GM foods grown and distributed globally increase, as consumer 
fears surrounding perceived risk decrease and consumer benefits are communicated. 
Design/methodology/approach - In contrast with survey -based experiments, which lack 
credibility with some practitioners and academics, customers chose amongst three 
categories of fruit (organic, GM, and ordinary) with experimentally designed levels of price in 
a roadside stall in a fruit growing region of New Zealand. Buyers were advised, after 
choosing, that all the fruit was standard produce, and the experiment was revealed. Data 
were analysed with multi-nomial logit models. Findings - Increasing produce type and price 
sensitivity coefficient estimates were found in order from organic through ordinary to spray-
free GM produce, requiring market-pricing scenario simulations to further investigate the 
pricing implications. Practical implications - The real market experimental methodology 
produced robust, useful findings. Originality/value - It is concluded that, when the GM label is 
combined with a typical functional food benefit, GM fruit can indeed achieve significant 
market share amongst organic and ordinary fruit, even in a country where the GM issue has 
been highly controversial; GM fruit can gain a sustainable competitive advantage from any 
price reduction associated with production cost savings; and market shares of organic fruit 
are least sensitive to pricing and the introduction of GM fruit.  
Comments: 
The authors note a relative resistance to GM produce even when combined with a positive 
benefit of 100% spray free.  The authors felt this could be overcome by competitive pricing 
strategies which depending on production costs could lead to a reasonable market share for 
spray free GM foods (391). 
Code: journal, university, consumer research, choice experiment 
 
 
12. Author(s): Silvester, K., Falloon, K., Hickson,  R., & Meylan, R. 
Title: FutureWatch-Biotechnologies-to-2025 (2005) 
Source: http://www.morst.govt.nz/Documents/work/biotech/Fut ureWatch-
Biotechnologies-to-2025.pdf  
Summary: 
This report is an overview of global trends in biotechnology. It focuses on developments in 
biotechnology for health, primary production, industrial, environmental, defence and security 
applications. These are presented with reference to their surrounding social and business 
context. The main tool used in gathering and understanding the information presented in this 
report is called “futurewatch”.  Futurewatch can be thought of as a kind of “radar”: a way of 
systematically scanning the external environment for signals. Scanning is most typically used 
at an organisational or sector level, but is increasingly being used by governments to inform 
perceptions and advice and to help make timely, quality decisions that help manage what will 
always be an uncertain future.  Futurewatch typically involves undirected or open information 
collection.  A key aim of futurewatch is to identify new or different patterns or events that may 
be signals of important change. Futurewatch is particularly relevant in areas, like 
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biotechnology, that have complex pathways of development and potentially transformational 
implications across the economy, environment and society. The report is primarily for New 
Zealand government agencies – to help paint the big picture about how biotechnology may 
impact on our society in the future. It is intended to help provide early warning of upcoming 
developments and to stimulate thinking and discussion about the “so what for New Zealand” 
questions.  
Internationally healthcare is the most significant biotechnology sector with 90% of global 
value. Agriculture follows, however 99% of the GM crops are grown in 6 countries with the 
USA growing 63% of these. In New Zealand the biotechnology sector is comprised of some 
350 organisations, 20 research entities and 42 core biotechnology companies returning an 
export value of $250 million per annum.  The strengths of the New Zealand biotechnology 
sector include large animal based biotech (a convergence of agriculture and biomedicines 
including cloning and reproductive technologies), plant based biotechnologies (including 
expanding genomic databases), biomedical science and drug discovery, bioprocessing 
technologies and biomanufacturing, innovative foods and health, and biosecurity and 
bioremediation.  Food and health are areas of huge immediate growth in research and 
development and consumer applications, with a convergence of the food and health sectors 
anticipated that will in future involve increased personalisation of treatment and diet based on 
genetic profiling, increased biopharming. There is strong government investment in 
biotechnology in New Zealand compared to other countries. 
Comments: 
This gives good background information on international trends in biotechnology and the size 
and strengths of the New Zealand biotechnology sector.   
Code: report, government, governance, multi, (Futurewatch) 
 
 
13. Author(s): Small, B.H., Fisher, M.W. 
Title: Measuring biotechnology employees' ethical a ttitudes towards a controversial 
transgenic cattle project: The ethical valence matr ix 
Source: Journal of Agricultural and Environmental E thics, 2005, Vol. 18 (5), pp. 495-
508.  
Summary:   
What is the relationship between biotechnology employees' beliefs about the moral outcomes 
of a controversial transgenic research project and their attitudes of acceptance towards the 
project? To answer this question, employees (n=466) of a New Zealand company, 
AgResearch Ltd., were surveyed regarding a project to create transgenic cattle containing a 
synthetic copy of the human myelin basic protein gene (hMBP). Although diversity existed 
amongst employees' attitudes of acceptance, they were generally: in favor of the project, 
believed that it should be allowed to proceed to completion, and that it is acceptable to use 
transgenic cattle to produce medicines for humans. These three items were aggregated to 
form a project acceptance score. Scales were developed to measure respondents' beliefs 
about the moral outcomes of the project for identified stakeholders in terms of the four 
principles of common morality (benefit, non-harm, justice, and autonomy). These data were 
statistically aggregated into an Ethical Valence Matrix for the project. The respondents' 
project Ethical Valence Scores correlated significantly with their project acceptance scores 
(r=0.64, p<0.001), accounting for 41% of the variance in respondents' acceptance attitudes. 
Of the four principles, non-harm had the strongest correlation with attitude to the project 
(r=0.59), followed by benefit and justice (both r=0.54), then autonomy (r=0.44). These results 
indicate that beliefs about the moral outcomes of a research project, in terms of the four 
principles approach, are strongly related to, and may be significant determinants of, attitudes 
to the research project. This suggests that, for employees of a biotechnology organization, 
ethical reasoning could be a central mechanism for the evaluation of the acceptability of a 
project. We propose that the Ethical Valence Matrix may be used as a tool to measure 
ethical attitudes towards controversial issues, providing a metric for comparison of perceived 
ethical consequences for multiple stakeholder groups and for the evaluation and comparison 



Coming to the Table 79 October 2009 

of the ethical consequences of competing alternative issues or projects. The tool could be 
used to measure both public and special interest groups' ethical attitudes and results used 
for the development of socially responsible policy or by science organizations as a 
democratizing decision aid to selection amongst projects competing for scarce research 
funds. 
Comments: 
See also Small & Fisher 2004. 
Code: journal, CRI, public opinion (scientists), survey 
 
 
14. Author(s): Small, B.H., Parminter, T.G., Fisher , M.W.  
Title: Understanding public responses to genetic en gineering through exploring 
intentions to purchase a hypothetical functional fo od derived from genetically 
modified dairy cattle 
Source: New Zealand Journal of Agricultural Researc h, 2005, Vol. 48 (4), pp. 391-400 
Summary:  
Understanding the likely market response to the products of genetic engineering is crucial to 
their success. Views of a random selection of the public were obtained for a hypothetical milk 
product derived from cows genetically modified to produce a compound giving consumers 
protection from gastroenteritis or food poisoning. Approximately 55% of the sample (n = 
1684) would not have purchased the product, 20% would have, while a further 22% were 
neutral. Intention to purchase was correlated with both an individual's General Attitude to 
Genetic Engineering (R = 0.78), and their Product-specific Attitude (R = 0.83). The Product-
specific Attitude explained significantly greater variance in Purchase Intention than General 
Attitude, indicating the value of case-by-case assessment. The General Attitude scale was 
comprised of Intrinsic Moral Values to Genetic Engineering, Outcome Beliefs regarding the 
technology, Trust in Authorities, and Perception of Social Norms constructs or subscales. 
These four constructs were strongly correlated to Purchase Intention (R = 0.73, 0.70, 0.61, 
and 0.64, respectively). Exploring and addressing these aspects may contribute to the 
development of publicly acceptable and commercially successful genetic technologies.  
Comments: 
This article reports on the results of a nationwide postal survey conducted in 2001.  The 
respondents were ‘overwhelmingly sceptical or negative about genetic engineering in 
general’, concerned about harm to people, the environment and animals, and felt that GM did 
not fit with national self identity or New Zealand’s clean green image.  Labelling and 
mechanisms for liability and accountability of companies were viewed as important.    
Code: journal, CRI, public opinion, survey (biopharming) 
 
 
15. Author(s): Sustainability Council 
Title: Media Statement 16 August 2005 “75% support New Zealand remaining a GM 
free food producer”. 
Source: http://www.sustainabilitynz.org/news_item.asp?sID=1 49 
Summary:  
A poll (telephone survey) with a sample size of 500 conducted on behalf of the Sustainability 
Council in August 2005 revealed that 74.5% of New Zealanders support New Zealand’s food 
production remaining GE free. This compares to 70.1% support of the same question two 
years ago.   
Code: report, NGO, public opinion, survey (poll) 
 
 
16. Author(s): Te Momo, Dr F. prepared for Professo r Judy Motion 
Title: Socially and culturally sustainable biotechn ology in Aotearoa/New Zealand. A 
report on the social, cultural, religious, and spir itual dimensions of biotechnology for 
Māori. 
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Source: 2005, http://wms-soros.mngt.waikato.ac.nz/Biotechnology/P ublications  
Summary:  
This report provides a brief description of the research on the social, cultural, religious and 
spiritual dimensions of biotechnology for Māori.  The research involved a literature review, 
ten in-depth interviews with key people involved in biotechnology from the Māori community 
and four focus groups involving about fifty North Island Māori.  The author acknowledges that 
the report only touches the surface to a depth of knowledge Māori people hold that explains 
social, cultural, religious and spiritual dimensions that exist in Te Ao Māori, the Māori world, 
and the relationship to biotechnology.  However, the themes and evidence produced in the 
report inform government, business, universities and communities that there are some 
common processes Māori people expect from those who wish to dialogue with them in their 
communities over scientific issues.  
The research shows that dialogue with Māori on the issue pertaining to biotechnology, 
Genetic Engineering (GE) and Genetic Modification (GM), is mainly driven by government or 
businesses and largely unknown in the community.  The reasons for the drive can be 
attributed to government fulfilling aspects of the Treaty of Waitangi, adhering to clauses in 
the Resource Management Act 1991, and working with communities that may be affected by 
scientific research.  It also uncovers some problems associated with research on 
biotechnology with Māori communities at a time when other pressing issues like the 
government legislation on the foreshore and seabed dominate discussions.  Since this drive 
to discuss biotechnology, GE, and GM does not come from within Māori communities, the 
control over information dissemination and implementation rest largely with government 
placing Māori and government at opposite poles because Māori have little knowledge about 
biotechnology experiments whereas government have a vast knowledge.  The report 
highlights some of these issues and is divided into four sections.  A review of literature is 
given in the first section that provides a Māori perspective on the communication of GE and 
GM in the Māori communities.  Section two describes the method used to gather data and 
section three highlights the findings.  In section four the themes are transformed into 
recommendations to assist Māori, government, business, local and international communities 
understand the Māori position regarding sustainability of social, cultural, religious and 
spiritual dimensions of biotechnology for Māori.  Community responses to biotechnology 
include that biotechnology is a relatively unknown entity, that it brings risks, and that there is 
a cautious stance.   
Code: report, university, public opinion (Māori), multi (literature review, interviews and focus 
groups)  
 
 
17. Author(s): Walls, J., Rogers-Hayden, T., Mohr, A., & O'Riordan, T.  
Title: Seeking citizens' views on GM crops: Experie nces from the United Kingdom, 
Australia, and New Zealand 
Source: Environment, 2005, Vol. 47 (7), pp. 22-36.  
Summary: 
For at least the past decade, policy decisions regarding genetically modified (GM) crops 
have been hotly debated in many countries around the world, with GM science and public 
concerns over the technology often at odds with each other. The United Kingdom, Australia, 
and New Zealand each developed a different mechanism to bring the discussion to the 
public. This article analyzes similarities and differences among the three processes and asks 
the critical question: Did the results fully match the original intent? The New Zealand govt 
attempted public participation but struggles to handle the worldviews encountered (33), New 
Zealand ‘public hostility’ to GM is still apparent. Overall comparison of methods for public 
engagement in three countries shows they were more time consuming and costly than 
anticipated, did not close the dispute, and did not improve low rating of credibility and 
integrity of political decisions (35). Future methods for public engagement need to be tuned 
to the point of investment decision making for science. Some good background material is 
presented, ie. The % of global acreage and types of GE crops, mostly soy (62%) maize 
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(21%),cotton (12%), 99% grown on four countries – USA 66%, Argentina 23%, Canada 6%, 
China 4%. 
Comments: 
This is a good article for social science methodology, and could inform the ‘upstream’ 
literature review.  
Code: journal, university, public opinion, review   
 
 
18. Author(s): Weber, J.L.  
Title: Health tomorrow, for all or some?  
Source: Proceedings of the Nutrition Society of New  Zealand, 2005, Vol. 30, pp137-143  
Summary: 
This paper from a nutritionist’s perspective, questions whether functional foods will deliver 
benefits across society, or result in increased inequality and health disparity between those 
have higher and lower socio-economic status (SES).  Diet is one cause of premature death 
that health authorities believe can be realistically addressed. Whilst functional foods and 
nutrigenomics have been promoted in the health disciplines as ‘tools for improving public 
health’ (138), the author is concerned whether the pricing of functional foods will mean they 
remain inaccessible to those of lower SES.  Price was found to be a key determinant, and 
those that reported difficulty in feeding their family ‘properly’ and under ‘food stress’, stated 
that fruit, vegetables, meat and dairy were price prohibitive.  There was a low awareness of 
functional foods, particularly amongst those under ‘food stress’, leading the author to claim 
that the functional foods being a distraction was ‘not borne out’A key inquiry was whether the 
support for functional foods could divert the public dollar away from population-based health 
interventions, ‘distract people from ‘core nutrition messages of balanced diets’, and increase 
the likelihood that people will ‘disregard all nutrition messages’ on the basis that a healthy 
diet is too costly and simply ‘out of their reach’. In this respect, there is concern amongst the 
nutritionist and public health professions that nutrigenomics and functional foods could pose 
significant ‘challenge to traditional nutritional promotion’ (139). 
Comments: 
A small qualitative study was conducted by the author using a questionnaire and in-depth 
interviews with participants from a North Island rural area to explore healthy food and the 
costs of feeding a family.  No further details were given of the numbers or demographic 
characteristics of the respondents so the sample and study design remains unclear.  A small 
sample size may impact on generalisability. It may also be that lack of awareness of 
functional foods amongst the groups studied is a factor that could negate an adequate 
exploration of the hypothesis. An interpretation of not enough data collected, rather than a 
conclusion that nutrigenomics do not present a challenge to traditional nutritional promotion 
may be more accurate.  The author also noted that more research would be needed to 
explore the interplay of functional foods with existing nutrition messages and strategy, and 
whether functional foods would exacerbate existing SES and health inequalities. 
Code: conference paper, university, consumer research, survey, (nutrition, functional foods, 
nutrigenomics) 
 
 
2006: (12) 
 
1. Author(s): Boland, M. 
Title: Mass customisation of food 
Source: Journal of the Science of Food and Agricult ure, 15 January 2006, Volume 86, 
Issue 1, pp 7-9 
Summary:  
Mass customisation, an apparent oxymoron, is a term that refers to ‘the ability to satisfy the 
particular needs and wants of individual customers’ and relates to systems that have the 
efficiencies normally associated with mass production but can satisfy personalised 



Coming to the Table 82 October 2009 

requirements.  This generally involves the production of units of a manufactured product that 
have been assembled from a range of mass-produced prefabricated parts, giving the 
customer a wide choice, based on the large multiplicity of combinations that can be obtained 
from a relatively modest range of components. 
Comment:  
There are two distinguishing aspects of mass customisation - sensory and functional 
performance.  The author notes three key drivers for the increasing need for customisation in 
the food sector – validation of ‘I’ as an individual and the importance of individual choice and 
expression, secondly individual taste and experiential preferences in consumption, and 
thirdly (a most recently emergent and possibly most important driver for the food industry) an 
increasing emphasis on individual health needs. Links to genomics may be important in 
developing this new market for individually tailored, healthy foods.  The author mentions 
Fonterra’s interest in developing POSIFoods™ (point of sale individualised foods), customer 
information is collected once only for a ‘master unit’ data set and then a preferred food can 
be ‘tweaked’, tailored and dispensed at a local point of sale.  
Code: journal, private (industry), consumer research (marketing), review (dairying)  
 
 
2. Author(s): Cook, A. & Fairweather, J. 
Title: Nanotechnology - Ethical and social issues: results from a New Zealand survey   
Source: Research report no. 289, November 2006, Lin coln University, Canterbury, N.Z. 
Summary: 
This report presents survey research on both favourable and unfavourable reactions to a 
number of examples of nanotechnology.  A postal survey was randomly distributed to 2000 
people with 387 useable responses received, with respondents being more representative of 
higher education and income as well as older age group.   People were concerned about 
exposure to nano-particles, and control of unexpected outcomes.  The benefits were felt to 
outweigh the risks in applications for the treatment of cancer.  People viewed food made 
using nanotechnology unfavourably and were concerned about unnaturalness and long term 
risks.  Respondents tended to view nanotech more favourably than biotechnology, but not by 
a large margin, and were more fascinated with the technology.  Specifically males, younger 
age groups and those with higher incomes had a more positive attitude.  
Comments:  
The authors note that food produced with nanotechnology is likely to be more acceptable 
than biotechnology, provided there are specific benefits to the consumer. The authors also 
convey that attitudes to nanotechnology may be more malleable than biotechnology, and that 
assurances of benefits and low risks would likely transfer into support and values which 
would become more positive.  There is some contradiction perhaps in the authors also noting 
a high potential for public concern on the use of nanotechnology in food, drink, medicines, or 
in forms that can be inhaled or absorbed through the skin, and the authors suggest that 
research and development in these areas should be approached with caution.     
Code: report, university, public opinion, survey, (nanotechnology)  
 
 
3. Author(s): Cook, A. & Fairweather, J. 
Title: New Zealanders and biotechnology: reactions to novel developments in 
medicine, farming and food  
Source:  Research report no. 287, October 2006, Agr ibusiness and Economics 
Research Unit, Lincoln University, Canterbury, N.Z.  
Summary:  
This study reports on results of a randomly distributed national postal survey to assess public 
reactions to ‘realisable future developments in biotechnology’.  Respondents were asked the 
extent to which they agreed or disagreed with detailed belief statements for three 
applications, specifically using nanoparticles in gene replacement therapy, bio-pharming, and 
using nanoparticles in the production of beef or lamb with less cholesterol.  The 
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questionnaire also included questions from previous surveys to assess shifts in public 
attitude to biotechnology over time.  Conducted in 2005, a total of 565 useable responses 
were received from the 2000 distributed.  The resurvey showed little change over the period 
2003/04 to 2005 with the food examples continuing to have low levels of acceptability 
compared to moderate levels of acceptability indicated for the medical examples.  For the 
three examples of future applications, concerns of safety, benefits for whom, contamination 
of the environment, unanticipated consequences, and unnaturalness predominated. 
Comments: 
The authors analysed the data to anticipate the extent to which the positions expressed 
would likely change, concluding that ‘beliefs are amenable to change’ and that ‘the 
realisation of benefits and evidence of low or acceptable risk will modify New Zealander 
reactions’ (46).  This seems not to be strongly evident in the data and is more optimistic than 
other AERU studies which suggest that the values and beliefs that support New Zealanders 
having less favourable attitudes to biotechnology are embedded resistant to change. 
Code: report, university, public opinion, survey 
 
 
4. Author(s): Donovan, S. 
Title: Experts at Ethics? A review of ‘Making Peopl e Better’, New Zealand Bioethics 
Conference, Dunedin, Feb 2006. 
Source: New Zealand Sociology, 2006, vol. 21 (1), p p. 145-151.  
Summary:  
The author reviews material presented in the New Zealand Bioethics Conference which 
focused on the applications of biotechnology for human health, particularly embryo research.  
The author notes that ‘a sense of the uneasiness associated with negotiating complex, 
ethically unchartered terrain was acknowledged on a number of occasions during the 
conference’ (147).  Questions are raised on the growing ‘professionalization’ of bioethics and 
the ‘potential for ideological “contamination” of bioethics through its close association with 
biomedicine’ (148).  
 Comments:  
There is no specific mention of functional foods.  
Code: journal, university, governance, review 
 
 
5. Author(s): Gamble, J., Jaeger, S., & Harker, F. 
Title: Preferences in pear appearance and response to novelty among Australian and 
New Zealand consumers.  
Source: Postharvest-biology-and-technology. 2006, J uly; 41(1), pp 38-47.   
Summary:  
New product development (NPD) in the fruit industry needs to consider consumer preference 
for appearance as well as taste. The current study extends from earlier studies on 
preferences for flavour of pears by focusing specifically on the importance of appearance for 
consumer purchase decisions. A choice-based conjoint study assessed Australian and New 
Zealand consumer preference for appearance in pears differing in shape, colour and russet. 
Twenty-seven images were created using software so that a standard pear could occur in 
different colours (green, yellow, and red), shapes (round, elongate-concave, and 
intermediate-straight), and with different levels of blush (none, slight, full coverage). When 
asked to indicate their most preferred fruit, preference was greatest for green and yellow 
colours with intermediate-straight or elongate-concave shapes. Red colours and round 
shapes were rarely chosen as 'most preferred'. Russet had comparatively little impact. 
Analysis of choices suggested consumers were responding in terms of familiarity with 
existing pears. However, when consumers were asked to indicate their least preferred pear 
using the same procedure, yellow colour was less preferred to green. In all other respects, 
results were consistent with the 'most preferred' procedure. The greater ability of the 'least 
preferred' data to differentiate between colours suggests that simply asking consumers what 
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they like may provide misleading or incomplete information. Such a hypothesis finds support 
in the finding that when asked to choose their most preferred red pear (from a choice of four 
red skinned pears), only 15% of the consumers chose the option 'none'. In addition, 44% of 
consumers were prepared to pay 50 cents or more to take home a novel red skinned pear 
despite its poor flavour. Thus, red and round images may represent a yet untapped product 
opportunity for a differentiated product. However, the value of having an appearance that 
taps into strong pre-existing consumer expectations should not be underestimated. Green 
and yellow pears with intermediate-straight and elongate-concave shapes may provide 
important cues on extensions of existing products.  
Code: journal, CRI/university, consumer research, choice experiment 
 
 
6. Author(s): Goven, J. 
Title: Processes of inclusion, cultures of calculat ion, structures of power: Scientific 
citizenship and the royal commission on genetic mod ification 
Source: Science Technology and Human Values, 2006, vol. 31 (5), pp. 565-598 
 Summary:  
The significance of political-economic context for scientific citizenship is argued through an 
analysis of New Zealand's Royal Commission on Genetic Modification. The author illustrates 
how the political-economic context and the culture of regulatory science both exacerbate 
public concerns about unacknowledged uncertainty and commercial influence and make it 
difficult for those concerns to influence the outcomes of public dialogues. The discursive 
flexibility of science as alternately predictive and provisional silences concerns about 
uncertainty, while a further interpretive choice of science as the autonomous activities of 
individuals unconstrained by political-economic context occludes the nature of concerns 
about commercial influence. Rather than the increasingly prevalent focus on processes of 
engagement, the author argues that it is essential that researchers in this area attend to how 
public dialogue is placed in relation to the cultures and structures of regulatory science and 
neoliberalism. 
Comments: The author looks at mechanisms for public engagement in science and the lack 
of public trust in science.  This article may be useful for the ‘upstream’ literature. 
Code: journal, university, governance, review  
 
 
7. Author(s): Hunt, Lesley M & Fairweather, John 
Title: The influence of perceptions of New Zealand identity on attitudes to 
biotechnology  
Source:  Agribusiness and Economics Research Unit, Report no 286, 2006, Lincoln 
University (Canterbury, N.Z.). 
Summary: 
The objective of this research was to examine possible links between national identity and 
the acceptability of biotechnology. Factor analysis and cluster analysis used on data from the 
2004 national survey (N=660) identified five clusters from the national identity variables. The 
clusters were characterised using other survey data and tests were then conducted to 
appraise hypothesised links of national identity to biotechnology.  
The five clusters, with a general indication of response to biotechnology, were:  
Cluster 1: The gentle dreamers (anti biotechnology).  
Cluster 2: The classy materialists (pro biotechnology).  
Cluster 3: The sceptical environmentalists (anti biotechnology).  
Cluster 4: The accepting traditionalists (pro biotechnology).  
Cluster 5: The happy as they are sports enthusiasts (pro biotechnology).  
The basic hypothesis was that the ‘Sceptical Environmentalists’ would find the most 
problems with biotechnology and be the least accepting, with the ‘Accepting Traditionalists’ 
having the least problems and being the most accepting. The other clusters were expected to 
fit somewhere in between these views. These predictions proved well founded. The 
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‘Sceptical Environmentalists’ were least accepting of environmental and medical uses of 
biotechnology, the ‘Accepting Traditionalists’ the most accepting. Other clusters did fit 
somewhere in between. The ‘Gentle Dreamers’ aligned themselves with the ‘Sceptical 
Environmentalists’ as the least accepting of agricultural uses of biotechnology, while the 
‘Classy Materialists’ aligned themselves with the ‘Accepting Traditionalists’ as the most 
accepting. When it came to ‘buying products of biotechnology, the ‘Sceptical 
Environmentalists’ were the least likely to buy and the ‘Accepting Traditionalists’ were the 
most likely to buy these products.  
Survey respondents were presented with five biotechnology scenarios: repairing DDE 
contamination with GM bacterium, an antibacterial throat lozenge made from bacteria in 
saliva, bacteria in a sheep’s stomach to reduce greenhouse gases, a GM potato, and the use 
of embryo stem cells for the treatment of Alzheimer’s Disease. Responses to these generally 
fell in line with the summary above except the throat lozenge was least acceptable to the 
‘Gentle Dreamers’ and the ‘Accepting Traditionalists’ and most acceptable to the ‘Happy as 
they are Sports Enthusiasts’. The ‘Sceptical Environmentalists’ were the most likely to feel 
dread about the use of biotechnology, lacked confidence that unexpected outcomes could be 
controlled, felt that use of the biotechnologies would result in harmful outcomes and that 
these biotechnologies were unnatural. However, the ‘Accepting Traditionalists’ were not 
always more supportive of the biotechnologies depicted in the scenarios for these aspects.  
Overall, the ‘Gentle Dreamers’, ‘Sceptical Environmentalists’ and ‘Happy as they are Sports 
Enthusiasts’ were most sceptical about the different sources of information on biotechnology, 
and who benefited from it, and were more concerned about biotechnology, than the ‘Classy 
Materialists’ and the ‘Accepting Traditionalists’.  
Other data showed that those who agreed that New Zealand was clean and green were 
more likely to have a positive attitude towards biotechnology than those who disagreed. On 
first appearance this seems to be a strange result. However, further exploration revealed that 
those who did not believe New Zealand was clean and green were the most questioning 
about biotechnology and its supposed benefits.  
Overall, there was no unified view of biotechnology but different groupings in New Zealand 
society had varying appraisals of biotechnology. 
Code: report, university, public opinion, survey 
 
 
8. Author(s): Kaye-Blake, William 
Title: Demand for genetically modified food: theory  and empirical findings  
Source: PHD Thesis, 2006, Commerce Dept:  Lincoln U niversity 
Summary: 
This PhD thesis explores the issue of consumer demand and uncertainty in consumer 
preferences for genetically modified food (GMF).  A number of subsequent publications offer 
more concise discussions of these findings.  The seven chapters look at the background 
information on the market and demand for GMF, theories of consumer choice, literature on 
consumer behaviour, a survey methodology designed to explore consumer demand for GMF, 
the survey results, and conclusion.      
The author hypothesises that ‘consumers’ reactions to GMF are influenced by the specific 
modifications offered’, and that ‘some consumers prefer to refuse all GMF’, and that the 
choice of theory would influence the analysis of the survey results.  
‘GM is a general term for a number of specific techniques that alter the genetic material – the 
DNA - of organisms’ (7).  A distinction is made between ‘first generation’ and ‘second 
generation’ GM.  First generation GM foods are the input oriented crops, maize etc. The 
second generation are enhanced foods offering ‘consumer oriented benefits’.  Many are not 
yet available to the shelf, so little information on consumer reaction to 2nd gen.  Labelling is 
an important factor in enabling consumers to act on their perceptions in the market (274).  
New Zealand attitudes to GMF appear similar to other industrialised countries, whereby a 
majority of consumers are likely to support GMF (274).  Factors that influence acceptability 
are potential environmental impacts, and concerns over corporate control and motive.  The 
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author noted that willingness to pay (WTP) was poorly understood in international and New 
Zealand literature.  The study was informed by neoclassical economic theory – maximising 
customers utility or satisfaction, and bounded rationality – choices around rules of thumb 
whereby some alternatives are excluded.     
The author designed a ‘choice experiment survey’ to investigate WTP and a questionnaire 
entitled ‘Consumer Survey on Preferences for Apples’ was administered to customers in 
various Christchurch supermarkets over several days at a range of times. 384 surveys were 
administered face to face.  Of these 353 were complete and these responses were analysed.  
78% were female, 80% European.  Respondents that had children and respondents that had 
purchased organic food were more likely to be absolute refusers.  The results identified that 
discontinuous preferences exist, [meaning incongruence and lack of consistency in intended 
purchasing patterns].  For example, the 48.2% of absolute refusers for one question were 
reduced to 23.8% if circumstances were slightly changed in subsequent questioning.  
Findings and recommendations for policy implications include that the GMF issue is ‘salient’ 
and consumers ‘care about how their food is produced’ (280).  The US Government’s policy 
of ‘substantial equivalence’ of GM and non-GM food is out of step with these results and the 
labelling approaches in Aust and New Zealand are better reflective and supportive of 
consumers preference for choice.  Preferences in relation to non-GM food may not be 
transferable to GMF Market demand for GMF cannot be described in simple terms’ … ‘and 
the best result for consumers is likely to be achieved when all consumers can easily access 
the products of their choice’ (291).Further policy implication is that ‘the price differential is 
unpredictable’ so in the interests of securing market demand the agri-food system would 
benefit from maintaining the supply of non-GMF (281).  Food attributes enter the utility 
function additively as well as interacting with each other. 
Comments:  
This study suggests some degree of malleability in emerging markets for GMF, however a 
‘non-trivial number of respondents’ may prefer to refuse GM apples (280).  A number of 
recommendations were made for the design of future preference research and are not 
detailed in this summary. 
Code: thesis, university, consumer research, choice experiment   
  
 
9. Author(s): Kurian, P. & Munshi, D. 
Title: Tense Borders: Culture, Identity, and Anxiet y in New Zealand's Interweaving 
Discourses of Immigration and Genetic Modification 
Source: Cultural Politics, 2006, Vol. 2 (3), pp. 35 9-380.  
Summary:  
Immigration and genetic modification (GM) are two contentious sociocultural issues that have 
attracted considerable academic, political, and public attention in New Zealand.  Although 
seemingly disparate, the discourses around the two issues share common anxieties about 
the protection and breaching of a range of boundaries, particularly national, cultural, political, 
and genetic ones.  This article argues that the issues of immigration and GM epitomize the 
struggles over the politics of recognition and redistribution.  On the one hand, these issues 
are steeped in the contested culture-driven politics of identity.  On the other hand, they 
grapple with the economic realities of a globalized world and the ways in which economic 
wedges are driven between people on cultural lines.  Studied together, the discourses of 
immigration and GM reveal how boundaries are created, maintained, and policed in an era of 
globalization and technoscience. 
Code: journal, university, governance, review 
 
 
10. ** Author(s): McLeod,C., Grice, J., Campbell, H . & Herleth, T. 
Title: Super Salmon: The Industrialisation of fish farming and the drive towards GM 
technologies in salmon production 
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Source: Centre for the Study of Agriculture, Food a nd the Environment (CSAFE) 
Discussion paper 5, 2006, University of Otago, Dune din.     
http://www.csafe.org.nz/publications/reports.shtml 
Summary:  
This discussion paper reports on case study research that reviewed fish farming, the cultural 
history of salmon and the history of salmon farming in New Zealand.  The authors describe 
an industry subject to the forces of the ‘technological treadmill, including the use of GM 
techniques. Production is Fordist styled and highly intensified with controversy over 
environmental impacts related to the high use of pesticides, antibiotics, waste products, 
impacts of escaped fish on wild fish and the volume of low value fish required as feed stock.  
GM salmon modified to be more suited to aquaculture have been developed internationally 
but are not utilised in New Zealand. The New Zealand King Salmon Company began trials 
with Gm salmon in 1994 but public concern over deformed fish led to the trial ending in 2000.  
The authors conclude that more research is needed on public views of GM salmon.  
Code: report, university, industry, case study (aquaculture)  
 
                       
11. **Authors(s): Ministry of Research Science and Technology (MoRST) 
Title: Roadmaps for Science: Nanoscience and Nanote chnologies 
Source: MoRST, Wellington, December 2006  
Summary: 
Nanotechnology is a fast-moving area of research and development that is attracting public 
and private investment. There are lively discussions and debate about the safety and ethics 
of nanomaterials and applications of nanotechnologies. The Nanoscience and 
Nanotechnologies Roadmap is a strategy document to help guide research in this area in 
New Zealand. It outlines New Zealand’s world-leading expertise in this research and what 
New Zealand needs to do to further develop this area over the long term. The Roadmap also 
highlights some areas where nanoscience and nanotechnologies may help New Zealand 
meet emerging challenges and opportunities. 
Code: report, government, governance, review (nanotechnology) 
 
 
12. Author(s): Scott, Anne 
Title: Functional foods - a marketing challenge  
Source:  Food New Zealand, Jan/Feb 2006; v.6 n.1:p. 24-28 
Summary:  
Summarises the presentations at the New Trends in Functional Foods conference, Nov 
2005, on the topics of nutrigenomics, metabolomics, dietary fibre, consumer attitudes 
towards customised foods, humans’ adaptation to industrialised foods, the genetic 
modification of food plants without the introduction of foreign DNA, and the transition from 
laboratory to commercial profit.  
The author opens this summary of conference proceedings with the statement that there is 
no definition of functional food, that consumer’s are unsure of the difference between a 
functional and a ‘healthy’ food, and that this ‘chasm of understanding’ may well drive 
genuinely functional foods into the pharmaceutical/medical market. There is expanding work 
on nutrigenomics in the USA where ‘unprecedented opportunities exist for the expanded us 
of foods and components to achieve genetic potential, increase productivity and reduce 
disease’ (24).  There is a good section on factors to consider in bringing a functional food to 
market (25).  Consumer preferences was a topic with gaps in knowledge identified around 
Asian attitudes to functional foods, situations most appropriate to consumption of functional 
foods, how often they are consumed, and individual responses to functional foods (26).  
Another presenter cautioned that in an evolutionary scale ‘we simply are not adapted to 
industrialised foods’. Commericalisation is discussed with New Zealand CRI researchers 
coining the term the ‘valley of death’ to describe the funding gap between research and 
development and commercialisation.    
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Code: magazine, private, consumer research (marketing), review   
 
 
2007: (17) 
 
1. Author(s): Cook, A.J. & Fairweather, J.R.  
Title: Intentions of New Zealanders to purchase lam b or beef made using 
nanotechnology 
Source: British Food Journal, 2007, 109 (9): 675-68 8  
Summary: 
This paper aims to provide an early assessment of key influences on intentions to purchase 
low fat lamb or beef made using nanotechnology.   Increasingly rapid advances in the 
technologies make early assessment of public attitudes particularly important.  Four focus 
groups each met three times (total N = 40) to discuss various aspects of nanotechnology and 
identify beliefs associated with new food.  This data helped inform a questionnaire, 
constructed to explore Fishbein and Ajzen’s theory of planned behaviour and using 5 point 
Likert scales.  The survey data was gathered using a national postal survey of New 
Zealanders, N = 565 from a total of 2000 questionnaires sent to randomly selected 
addresses.   Respondents were fairly gender balanced, slightly older with higher income and 
education than the norm, but the authors note this is a standard pattern for postal surveys 
and would not unduly affect extrapolations to the general public. Ethnicity was not specified.  
The authors noted that differences between the sample and the population could marginally 
affect projections of the descriptive results onto the population.  Most respondents (77%) 
stated an intent to purchase GM beef or lamb that had less cholesterol causing fat, leading to 
the conclusion that ‘the realisation of benefits’ and evidence that there is ‘low or acceptable 
risk’ will modify consumer attitudes and intentions.  This seems markedly high compared to 
other studies on consumer acceptability of GM where acceptability and intention to purchase 
had ranged from 10% to 28% depending on the study (684).   Consumers were concerned 
with compliance and regulation, the welfare of the animals, and risks to the environment. 
Comments: 
This study demonstrates that a perceived high benefit to the individual consumer can 
advance trade-offs or discounting of risk and negative impacts.  Timing could also be a factor 
whereby advances in technology, publicity and maturity of the sector, have made the public 
more familiar and more likely to assign ‘low risk’.  Another factor could have been the framing 
of nanotechnology as a more contained, selective, and species-specific intervention 
compared to other GM techniques. In the preamble to the survey the descriptor included that 
nanoparticles would penetrate the cell wall to enable genetic material to be rearranged, and 
that this ‘new method would avoid using genetic material form other plants or animals ..’ 
(678).  
Code: journal, university, consumer research, survey, (nanotechnology) 
 
 
2. **Author(s): Cronin, K. 
Title: Risk communication and dialogue – A critical  exploration of communication 
practices in the management of technological risk 
Source: PhD thesis in Management, Victoria Universi ty, Wellington.  
Summary : 
This thesis looks at the discipline of risk management as the central arena in which the GE 
issue was played out. ‘Risk communication’ is the field of professional practice designed to 
support risk decision-making. But how well does it stand up in the face of profound 
technological conflict, such as the GE debate? If standard risk communication, as practised 
by ERMA was found to be inadequate, were there more innovative practices which might be 
applied to reduce conflict around technological risk and enhance the public policy process? 
This doctoral research examines these issues by exploring some key communication 
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processes applied around the management of GE risks in New Zealand during the period 
1998-2006; in particular the promotion of ‘dialogue’ as a new form of risk communication.  
The aim of this study was to inquire into the effectiveness of ‘dialogue’ as a response to 
conflict around technological risk. The first phase set out to find if a more constructive 
conversation could be achieved between protagonists in the New Zealand GE debate by 
using communication methods based on ‘dialogue’ principles; and to see whether this 
showed potential to reduce the conflict widely experienced in the regulatory and public 
arenas around the introduction of this technology. An action research project commissioned 
by MoRST in 2002-05 provided the opportunity to trial three ‘dialogue’ methods including 
‘Appreciative Inquiry’, ‘The Civil Conversation’, and a new approach which I developed and 
called ‘Issues Mapping’.10 This allowed for a consideration of the value and limits of ‘dialogue’ 
in terms of operational practice. The findings suggested that ‘dialogue’ methods hold 
significant potential for reducing conflict between participants in risk disputes. Issues 
remained, however, around the funding and timing of such engagement programmes, and 
their limited effectiveness if not carried out early in the policy process.  
The research then moved into a more reflective analysis of the dialogue initiative and the 
policy context in which it was implemented in New Zealand. Adopting a social constructionist 
framework (Berger, 1979), the analysis drew on elements of critical theory, notably the 
concepts of the ‘public sphere’ and ‘lifeworld’ (Habermas, 1989), and then considered the 
processes involved in the construction of public debates and in particular the societal 
mechanisms which shape social discourse around new technologies (Foucault, 1972; 
Fairclough, 1992; Beck, 1999). To reflect more critically on the role of risk communication in 
the risk management process, the analysis also drew on approaches from critical systems 
theory (Midgley, 2000; Jackson, 2003).  This research aimed at making a contribution to both 
risk communication practice and social theories of risk (Krimsky & Golding, 1992). It is 
presented in two parts: a review of the practical application of selected dialogue methods in 
an action research project; and a critical discussion on the processes and system dynamics 
at work in the wider context of that intervention. 
Code: thesis, university, governance/public opinion, multi-method (survey, issue mapping 
workshops), (dialogue)  
 
 
3. Author(s): Devcich, D., Pedersen, I. & Petrie, K . 
Title: You eat what you are: Modern health worries and the acceptance of natural and 
synthetic additives in functional foods.  
Source: Appetite, May 2007, Vol. 48, pp 333-337.  
Summary:  
There is an increasing array of functional foods available that are designed to confer health 
benefits. However, individuals' worries about new technology and modernity may influence 
the acceptance of these products. In this study, the authors investigated how modern health 
worries influence attitudes and decisions about functional foods. They asked participants 
(n=390) to rate pictures of products with either added vitamins or added scientific 
compounds. Each product shown purported to have one of three possible targeted effects: to 
reduce the likelihood of a disease, to reduce a risk factor associated with a disease, or to 
improve personal appearance. The authors found levels of modern health worries to be 
significantly associated with participants' reports of organic food consumption and presence 
of food allergies. Modern health worries were also significantly related to a preference for 
foods with natural as opposed to synthetic additives. Participants with higher levels of 
modern health worries had a greater acceptance of functional foods designed to reduce the 
likelihood of disease compared to participants with low modern health worries. Overall, the 
results suggested that modern health worries are an important psychological factor to 
consider with regards to attitudes toward functional foods. The sample of 390 medical 
students was 67% female, with a high proportion Asian (27%), Indian (12%) and other 
ethnicities (12%).  Those with ‘high modern health worries’ were likely to prefer functional 
foods with ’natural’ opposed to synthetic additives.    
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Comments:  
This was arguably a health aware and affluent group.   
Code: journal, university, consumer research, survey 
 
 
4. Author(s):  Fairweather, J. R., Campbell, H., Hu nt, L. M., Cook, A. J.  
Title:  Why do some of the public reject novel scie ntific technologies? A synthesis of 
results from the Fate of Biotechnology research pro gramme  
Source: Research report no. 295, June 2007, Agribus iness and Economics Research 
Unit, Lincoln University, Canterbury, N.Z.  
Summary:   
This report synthesises outputs from a five year programme of research on public 
perceptions of biotechnology. In interpreting the overall results, a pressure-response-
assessment-outcome model is introduced to explain reactions to biotechnology. 
Biotechnology pressures or challenges peoples' attitudes and values. It invokes deep-seated 
reactions from people in New Zealand and there are a number of dimensions to these 
reactions. One is the ethical or moral question about whether the biotechnology is right and 
proper to use. Closely related are the spiritual issues that biotechnology raises, and while 
these were not strong with pakeha they were important to South Island Māori who linked 
these to core cultural concepts of whakapapa and mauri. Also invoked are ideas about 
nature, which for pakeha were linked directly to concerns about the impact on New Zealand's 
clean green image. Finally, biotechnology challenges the boundaries between plants and 
animals and between humans and non humans. These ideas derived from reactions to 
biotechnology play a vital role in the perceptions and assessments of biotechnology, that is, 
how people make sense of biotechnology. In making these assessments people believe that 
they lack information and in its absence they mistrust science. People draw a distinction 
between themselves and scientists, and they consider the scale of the biotechnology, that is, 
the breadth of impact it might have. They draw on their own experience, and they have 
concern for animals. Regulations are not seen as addressing their concerns. One of the most 
important factors in assessing biotechnology is national and personal identity or sense of 
place. People use all these factors to make sense of biotechnology. Each biotechnology is 
then assessed to judge its acceptability, to consider risks and to assess who benefits from it. 
In making sense of biotechnology, people are sceptical of the benefits, and they couch 
assessments in provisos. Typically, they do not see any personal benefits to them, and they 
see that it is mainly as a consumer that they can influence biotechnology development. In 
making their assessments of biotechnology, New Zealanders, on balance, have concerns 
about GM and give more support to the beliefs that GM is wrong than they do to the beliefs 
that biotechnology can fix problems or that it can benefit society. Nature is seen potentially 
as biting back and catching us out for making mistakes. They see risks from using 
biotechnology, and many cleave to post materialist values (e.g., society where people count 
more than money) which were not compatible with biotechnology. The outcome of this 
assessment was, in general, a low acceptance of new biotechnology. They were negative 
about GM technology and GM food in particular. Surveying over time showed little change in 
assessment. Some biotechnologies were preferred over others and some groups of people 
were more accepting of biotechnology than others.  
 
Figure: Explanation of why some people reject novel  scientific technologies 
(Fairweather et al.,2007, 11) 
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Comments:  
Using the pressure-response-assessment-outcome model, this report gives useful visual 
representation for each of the AERU and related reports in the research programme.  A 
summary diagram of this synthesis report is attached showing the different factors for sense-
making and decision making for biotechnology.  
Code: report, university, public opinion, review (synthesis)  
 
 
5. ** Author(s): Grice, J., McLeod, C., & Campbell,  H. 
Title: Evaluating the social and cultural implicati ons of GM technologies in New 
Zealand primary production: A case study of salmon and other aquaculture 
applications 
Source: Centre for the Study of Agriculture, Food a nd the Environment (CSAFE) 
Research Report 3, 2007, University of Otago, Duned in 
Summary:  
This paper reports on a case study and interviews as well as citing quantitative research in 
2006 showing that only 30% of New Zealanders found the genetic modification of salmon to 
produce more omega 3 oils acceptable.  Men were more supportive of this application than 
women and older people were more supportive than younger.  Qualitative research to 
explore this result found that people were not opposed to the technology itself but argued 
that a more holistic approach to agriculture would achieve better results. Many who indicated 
they may eat it themselves would not feed it to their children.  Interviews with salmon and 
paua farmers showed a reluctance to use GM technologies as they were aiming their 
products at what they considered to be an elite and discerning market that would not accept 
GM foods. These farmers did indicate they would consider using GM in stock feed if they 
provided an advantage.  
Code: report, university, consumer research, interviews (aquaculture)  
 
 
6. Author(s): Henderson, A., Weaver, C. & Cheney, G .   
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Title: Talking 'facts': Identity and rationality in  industry perspectives on genetic 
modification 
Source: Discourse Studies, 2007, Vol. 9 (1), pp. 9- 41.  
Summary: 
Despite the potential political impact of industry attempts to influence public policy about 
genetic modification, little research has focused on critical understanding of industry 
perspectives. This article explores the rhetorical and discursive construction of public 
messages about this controversial issue by two major New Zealand export industries. The 
kiwifruit industry advocates a very cautious public policy position, while the dairy industry has 
been a strong advocate for the commercial development of genetic modification. We 
demonstrate that these industries draw on multiple identities and rationalities to negotiate, 
express, and elaborate their positions on genetic modification, informed variously by 
discourses of risk, science, the political economy of the marketplace, and images of the 
'natural' environment. We suggest that exploring how organizations seek to influence 
controversial socio-political issues through the management of multiple identities may 
facilitate greater understanding of viewpoints often represented in the media as two distinct 
polarities; that is as either 'for' or 'against' the issues.  
Interviews with 20 members of the kiwifruit and dairying industries supplement this critical 
analysis of published and grey literature. The kiwi fruit industry values a clean and green 
image for its branding and emphasises a cautionary discourse of risk and environmental 
safety.  The dairying industry, seeking competitive advantage and efficiencies utilises 
science and technology discourses that favour GM where research and development 
timeframes are positioned as urgent and a race. 
Code: journal, university, governance (industry), interviews, (industry, kiwifruit, dairy)  
 
 
7. **Author(s): Hutchings, J.  
Title: Is biotechnology an appropriate development path for M āori? 
Source: Pacific Genes and Life Patents: Pacific Ind igenous Experiences and Analysis 
of the Commodification and Ownership of Life (first  edition) / edited by Mead, A. & 
Ratuva, S. Call of the Earth Llamado de la Tierra &  and The United Nations University 
Institute of Advanced Studies: Wellington 2007 
Summary: 
Global corporations and the biotechnology sector continue to secure profit from plundering 
the knowledge of others, also known as biopiracy.  This intellectual and cultural piracy in 
which the cultural and intellectual heritage of communities and the countries are freely taken 
without recognition or permission, are used for claiming intellectual property rights (IPR) such 
as patents, trademarks and plant variety rights.  The IPR system protects the profit for trans-
national corporations (TNC) and biotechnology companies in the development of genetically 
modified organisms and products.  Many groups including; consumers, farmers, non-
governmental organisations (NGO’s), Māori and other indigenous peoples have opposed 
biotechnology¹, in particular the biopiracy aspect associated with the technology.  The 
concerns of these diverse groups include the possible adverse effects to; human health, the 
environment, biodiversity, intellectual and cultural property rights, traditional farming 
practices and the implications for ownership and sharing of benefits from genetic resources. 
This chapter is being written at a time when several Māori are training as scientists in the 
areas of biotechnology and are proposing to Māori communities to participate in this 
technology.  This paper looks at whether biotechnology is an appropriate development path 
for Māori, and explores how the profit from these technologies in particular genetic 
modification (GM), are protected through intellectual property law.   
Comments: 
Almost all Māori views presented to the RCGM outlined concerns about the use of 
biotechnology. 
Code: book chapter, university, governance (Māori), review   
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8. Author(s): Kaye-Blake, W., O'Connell, A. & Lamb,  C.   
Title: Potential market segments for genetically mo dified food: Results from cluster 
analysis  
Source: Agribusiness, Fall 2007, vol.  23 (4), pp 5 67-582  
Summary:  
The commercial success of genetically modified (GM) food may be improved with 
appropriately targeted marketing. To that end, data from a survey of supermarket shoppers 
in New Zealand were analysed with a cluster analysis. A six-cluster solution found three 
clusters with positive intentions to purchase GM apples and three clusters with negative 
intentions. Positive intentions appeared to result from either price sensitivity or a desire to 
obtain a premium product. Negative intentions were especially strong in one cluster but 
appeared to be partially counteracted in two other clusters by offering respondents a specific 
benefit from gene technology. These results suggest that GM food may benefit from 
appropriate marketing to specific consumer segments.  
The authors noted that opposition to GMF came from three distinct segments, one ethical 
cluster, one expressing lack of trust or cynicism on the promises of the technology, and an 
average slightly older cluster not so strongly opposed.  Two clusters expressed strong 
support for GMF, one group was lower income and responded to price discounting, and a 
second higher income group prepared to pay a premium for food that delivered real benefits.  
This suggests two segments exist for developing markets for GMF, one oriented to 
consumers willing to pay for benefits and a second oriented to provision of lower priced food.   
Code: journal, university, consumer research, survey 
 
 
9. **Author(s): Kaye-Blake, W., Saunders. C. & Ferg uson, L. 
Title: Preliminary Economic Evaluation of Biopharmi ng in New Zealand 
Source: Agribusiness and Economics Research Unit, R esearch Report No. 296, March 
2007, Lincoln University, Lincoln, Canterbury, New Zealand  
Summary: 
Biopharming – the production of pharmaceutical compounds in plant and animal tissue in 
agricultural systems – is touted as the next major development in both farming and 
pharmaceutical production. Biopharming represents new territory for both the agricultural and 
pharmaceutical industries, and presents novel challenges for government regulators. It 
presents both opportunities and challenges for the New Zealand economy. It is thus 
important to understand the current situation regarding biopharming and to assess the future 
directions and potentials of the industry. 
The food, agricultural and tourism sectors in New Zealand are economically significant, 
contributing around 27 per cent of GDP. They are also export-focused industries therefore 
the reactions of overseas consumers are important. New Zealand and overseas research 
suggests that agricultural biotechnologies like biopharming can contribute to economic 
growth, but also may risk negative reactions if the technologies are not accepted by 
consumers. For example, biopharming currently uses genetic modification, so the experience 
with that technology may be instructive. Production of a food or pharmaceutical compound 
can be viewed as a bundle of characteristics or a vector of dimensions, including technical 
issues of production, applicable regulations, political concerns, and consumer responses to 
the product. The literature indicates that biopharming differs from existing production 
methods in a large number of ways. The extent of the differences is generally unknown or 
known qualitatively. The analysis presented here suggests that not only are the sizes of the 
difference unknown, but their potential contributions to either costs or benefits are also 
unknown. Analyses that project future financial benefits from biopharming tend, on the other 
hand, to assume that technical, regulatory, political, and consumer issues are resolved.  
From the academic literature, this report derives an economic model or framework for 
considering biopharming. This model is based on a cost-benefit approach to valuing changes 
in products and production methods. The model indicates the product dimensions that are 
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likely to be affected by biopharming methods and how these dimensions may affect the costs 
and benefits of production. It also identifies the uncertainties in existing analyses. Finally, it 
demonstrates a method by which careful analysis of the economic costs and benefits of 
biopharming could proceed. 
Two potential products are discussed using this model: recombinant human lactoferrin (rhLF) 
produced in cow’s milk and low-GI potatoes. The analysis of rhLF suggests several things. 
First, all the necessary business information to assess the economic potential of producing 
recombinant human lactoferrin in milk in New Zealand is not available. Any assessment at 
this stage is necessarily preliminary. Secondly, it will be difficult to earn more than an 
economically normal profit by developing and marketing rhLF. There seem to be several 
close substitutes and competing technologies, so there appears to be little opportunity to 
create a dominant position in the market and earn oligopoly or monopoly profits. Finally, 
social science research suggests that introducing a GMO into the New Zealand dairy sector 
has a potential to cause a minimum of New Zealand$539.6 million in losses to the dairy and 
tourism industries. Thus, such a biopharming endeavour would need to offset those losses 
before it could be viewed as a net positive for the New Zealand economy. Given that 
worldwide sales of lactoferrin are currently in the tens of millions of US dollars, offsetting 
hundreds of millions of New Zealand dollars of lost exports seems unlikely in the short to 
medium term. 
By contrast, the low-GI potato could have clear consumer appeal in the functional foods 
market, a multibillion dollar and expanding market segment. As a functional food, it would 
have lower regulatory hurdles than a biopharmaceutical. Furthermore, potatoes are a 
commonly consumed food, and the total market is again a multi-billion dollar market. A final 
positive factor is that New Zealand has scientific expertise in the area and business 
experience in creating profits from Plant Variety Rights. However, the genetically modified 
status of the product could create problems in some markets, and there is the risk of losing at 
least New Zealand$191.1 million in annual tourism earnings. It is unknown at this point what 
competing products would be developed, other types of low-GI potatoes, other low-GI foods, 
and even other dietary trends. 
Thus, the economic potential of these products varies tremendously, depending on the 
overall size of the potential market, control of technology or proprietary information, and other 
factors. However, it is clearly early days for these products. The future impact of consumer 
concerns is unknown and contested. The regulatory regime and practices needed to 
segregate novel products from other food have not been set up and are untested. The 
potential contributions to cost savings or other benefits of the technology have not been 
quantified. This is a preliminary piece of research. As more information becomes available on 
the potential products, the economics of their production, and consumer demand for them, 
future 
research will be able to improve the estimates of the economic impacts of biopharming in 
New Zealand. 
Code: report, university, economics, modelling (economic), (biopharming)    
 
 
10. Author(s): Knight, J., Mather, D., Holdsworth, D., & Ermen, D.  
Title: Acceptance of GM food - an experiment in six  countries.  
Source: Nature Biotechnology, 2007, Vol. 25 (5), pp  507-508 
Summary:  
This correspondence to the editor describes an experiment which investigated effects of 
price and perceived health benefits on purchase of GM fruits in 6 countries, namely, New 
Zealand, Sweden, Belgium, France, Germany and the UK. Fruit stalls were set up on the 
outskirts of one town in each country selling fruits labelled 'organic', 'spray-free GM' or 
'conventional' (or country equivalent) at the median local price or a price 15% higher or lower 
than the median price. Using the multinomial logit equation the percentage of market share 
for the fruit were estimated. The 6 stalls attracted 2736 consumers. When all fruit was sold at 
the median price in all but 1 of the countries the 'organic' fruit received the highest market 
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share (39-54%): in Sweden 'organic' and 'conventional' fruit had an equal market share. The 
'GM' fruit received 17-27% of the market share. Selling the 'GM' fruit at the discounted price 
and simultaneously selling 'organic' fruit at a premium price enhanced the market share of 
the 'GM' fruit in all countries except Belgium.  
Comments: 
Customers seemed willing to purchase GM food if it meant it was spray free, New Zealand 
had a highest percentage of 27% who purchased this option when priced the same and 
again New Zealand had the highest percentage of 60% who purchased the spray free GM 
fruit when price differentials were given where organic was prices at a 15% premium and the 
GM was discounted at 15%. I can’t help wondering how many of the roadside buyers saw 
‘spray free’ rather than ‘spray free GM’.  Less than 5% of customers across the six sites 
enquired about the spray free status. 
Code: journal, university, consumer research, choice experiment   
 
 
11. **Author(s): Mead, Aroha Te Pareake, & Ratuva, Dr. Steven (editors)  
Title: Pacific Genes and Life Patents: Pacific Indi genous Experiences and Analysis of 
the Commodification and Ownership of Life (first ed ition).  
Source: Call of the Earth Llamado de la Tierra & an d The United Nations University 
Institute of Advanced Studies: Wellington 2007 
Summary: 
This book comprises sixteen chapters by indigenous contributors about biotechnology 
conveying strong themes of colonisation of Western science and    highlighting intellectual 
property issues for the Pacific. Topics include, including biopharming, bioprospecting, 
biopiracy, xenotransplanation, and one of view Pacific studies into food technologies 
concerning the genetic modification of taro in Hawaii. 
Comments: 
Key papers from this publication are included, (see Hutchings 2007, Reynolds 2007, Ritte & 
Kanehe 2007). 
Code: book, university, governance (indigenous), review   
  
 
12. **Authors(s): Ministry of Research Science and Technology (MoRST) 
Title: Biotechnology Impacts Research Workshop  
Source: Summary Report, 16 April 2007, MoRST, Welli ngton 
Summary: 
An unpublished brief report gives summary notes from a MoRST hosted workshop for 
government departments and end users to hear a report back from the majority of 
government funded research into the environmental and social impacts of GM, and to 
discuss future requirements. The researchers, institutions and programmes within New 
Zealand are currently well integrated and networked.  The environmental research has 
concentrated on developing general principles, standard evaluation tools and risk analysis 
models to inform decision-making.  Much of the work is however crop specific (for example 
pine, onion, potato). The social research has largely focused on surveying public attitudes to 
biotechnology and developing frameworks for dialogue process.  
The discussion of future requirements within end users indicated strong continuing demand 
for biotechnology impacts research, and a need for this work to enhance the ability of 
decision-makers in making robust judgements for risk assessment.  A need was noted for the 
generic risk assessment tools to incorporate more data to give a level of ‘granularity’ of 
practical use for decision-makers, and for the existing field trial data to be applied in this way.  
Areas for future impacts assessment included biofuel crops, functional food and/or medical 
crops and animal biopharming.  The challenge of measuring and incorporating social risks 
into decision-making was also noted with particular need to better integrate and involve 
Māori at early stages of impact research.  Environmental research needs included more 
baseline data, an emphasis on contextual interpretation (ie. what does an impact mean and 
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how does it matter?), a scaling up of trials from small scale to farm scale, and international 
connectivity including harmonisation of biosafety protocols.   
Future requirements for social research included extending dialogue by developing tools to 
assist in the case-by-case evaluation of biotechnologies to incorporate an assessment of 
social values and context, and the facilitation of ‘upstream’ engagement with the public on 
emerging biotechnologies to inform decision-making.  Other areas noted were tools for 
evaluating economic impacts, greater understanding of the perceived urban/rural disconnect 
in New Zealand, and the impact of consultation for decision-making on technology.  An ability 
to measure the ‘benefits’ of new technologies was a gap identified in both the social and 
environmental research. 
Code: report, government, governance, review 
 
 
13. **Authors(s): Ministry of Research Science and Technology (MoRST) 
Title: Roadmaps for Science: Biotechnology Research   
Source: MoRST, Wellington, March 2007  
Summary: 
The Biotechnology Research Roadmap is a strategy document to help guide biotechnology 
research in New Zealand. It outlines New Zealand’s world-leading expertise in biotechnology 
research and what New Zealand needs to do to support our strengths in this area over the 
long term. The Roadmap also highlights some areas where biotechnology research will help 
New Zealand meet emerging challenges and opportunities. 
Code: report, government, governance, review 
  
 
14. **Author(s): Reynolds, P.  
Title: The sanctity and respect for whakapapa: The case of Ngati Wairere & 
AgResearch 
Source: Pacific Genes and Life Patents: Pacific Ind igenous Experiences and Analysis 
of the Commodification and Ownership of Life (first  edition) / edited by Mead, A. & 
Ratuva, S. Call of the Earth Llamado de la Tierra &  and The United Nations University 
Institute of Advanced Studies: Wellington 2007 
Summary: 
This paper is a case study of Māori engagement with Western reductionist science.  Ngati 
Wairere was put in the unenviable position of being the face of opposition to Western 
reductionist science in the form of genetic research that would impact on the whakapapa of a 
species and produce transgenic offspring.  In opposition to Māori and Indigenous worldviews 
of holistic conceptions of the world where the parts are seen as indivisible from the whole, 
Western reductionist science generally views the parts as autonomous.  This view of science 
gives rise to the possibility for Western reductionist scientists to manipulate and modify the 
parts, for example research involving the modification of genes, in order to influence the 
whole.  This reductionist conception operates on the mechanistic notion that by replacing or 
changing a part, the whole will be “fixed.”  However, Western reductionist scientists are not 
fully prepared for unintended consequences resulting from the manipulation of the parts to 
influence the whole.  This case is an example of how one Māori community had to respond 
to a scientific process that on international face-value would seem to be cutting-edge.  It 
provides a powerful and poignant ‘snap-shot’ of the difficulties our communities face. 
Specifically, this paper provides an historical overview of the Ngati Wairere case.  The 
primary focus for this paper is to highlight the decision-making processes that Ngati Wairere 
had to engage with in order to voice their concerns and opposition to this type of reductionist 
science.  For this reason, the body of the paper describes the government submission 
process for opposing research and the presentation of Ngati Wairere’s submission to this 
decision-making body.  As much as possible prominence has been given to the voices of the 
people who were central in presenting this case on behalf on Ngati Wairere.  The paper 
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concludes with a brief update of the current situation in Ngati Wairere and provide a brief 
overview of the lessons learnt. 
Comments: 
Describes the ERMA process as hostile to a Māori worldview, and hospitable to Western 
science. 
Code: book chapter, university, governance (Māori), review   
 
 
15. **Author(s): Ritte, W. & Kanehe, L.M.   
Title: Kuleana No Haloa (responsibility for taro): Protecting the scared ancestor from 
ownership and genetic modification. 
Source: Pacific Genes and Life Patents: Pacific Ind igenous Experiences and Analysis 
of the Commodification and Ownership of Life (first  edition) / edited by Mead, A. & 
Ratuva, S. Call of the Earth Llamado de la Tierra &  and The United Nations University 
Institute of Advanced Studies: Wellington 2007 
Summary: 
Genetic Engineering: What does it mean to genetically alter the ancestors? 
In general, the Hawaiian community was not concerned about genetic manipulation and 
biotechnology until word spread in early 2005 that the University of Hawaii (UH) tried to 
genetically modify Haloa, our sacred taro.  The Hawaiians immediately demanded the 
University of Hawai’i sign a moratorium against any genetic engineering of Hawaiian kalo.  In 
May 2005, the University of Hawai’is College of Tropical Agriculture and Human Resources 
(CTAHR), who did the genetic modification, signed a memorandum of understanding (MOU) 
in which the University agreed to a moratorium on genetically modifying Hawaiian varieties of 
kalo.  The University has already genetically engineered Chinese varieties of taro and 
reserved the right to continue to do so in the MOU.  The University has other non-Hawaiian 
varieties in its collection, which include other Pacific varieties, which are not covered by the 
moratorium MOU, and therefore, susceptible to genetic engineering. 
Comments:  
Whilst not specifically New Zealand, this Hawaiian based study is one of few studies on 
Pacific attitudes to the genetic modification of food. It documents growing opposition to GM in 
response to the University of Hawaii’s attempts to genetically engineer and patent varieties of 
taro.   
Code: book chapter, university, governance (Pacific), review   
 
 
16. Author(s): Small, B. 
Title: Sustainable development and technology: Gene tic engineering, social 
sustainability and empirical ethics 
Source: International Journal of Sustainable Develo pment, 2007, Vol. 10 (4), pp. 402-
435.  
Summary: 
Sustainability models are analysed and the ontological relationship between the dimensions 
of sustainability are discussed. A sustainable values framework generated from some New 
Zealand research is presented. The focus is then narrowed predominantly to social 
sustainability and technological development. It may be argued that in democratic societies 
the science community and the government have a duty to take into account the attitudes, 
values and beliefs of the public, regarding development of Promethean technologies. 
However, attitudes, values and beliefs about technologies evolve and change across time, 
place and culture. Different stakeholder groups may contest sustainable development of a 
new technology in at least two different ways: firstly, facts regarding the effects of the 
technology may be disputed (i.e. the science is contested) and; secondly, normative values 
regarding the technology and its applications may also be contested.  
Comments:  
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A good sociological overview of New Zealand research into public opinion.  The author 
reviews public opinion survey data from 2001, 2003 and 2005, concluding that New 
Zealander’s feel moral unease about GE in general and are included to doubt some of the 
promised benefits, particularly that GE will help solve the worlds food problems or be good 
for the environment.  There is low social acceptance for GE food.  The public are however 
inclined to believe that GE will help cure major diseases and there is growing support for 
medical applications.     
Code: journal, CRI, public opinion, review  
 
 
17. Author(s): Te Momo, F.  
Title: Biotechnology: The language of multiple view s in M āori communities 
Source: Biotechnology Journal, 2007, Vol. 2 (9), pp . 1179-1183.  
Summary:   
In Aotearoa (New Zealand), the government funded studies on communicating biotechnology 
to different sectors in the community from 2003 to 2006. Subsequently, a researcher 
covering the Māori sector performed a content analysis of data gathered in the community. 
Qualitative analysis methods included examining text from participant interviews, focus 
groups, government documents, newspapers, Internet sites, and current literature. Content 
was coded by identifying common themes in the English and the Māori language. Words like 
genetic modification (GM), genetic engineering (GE), and biotechnology were explained to 
provide a basic understanding between the communities and researcher. The terminology 
applied in the research was essential to achieve communication between the researcher and 
the community. The resultant themes represented seven views to interpret the communities 
association with biotechnology: purist Māori, religious Māori, anti Māori, pro Māori, no Māori, 
uncertain Māori, and middle Māori views. The themes are taken from the analysis of data 
compiled after 3 years of completing different stages of a research project. The views 
indicate that a common understanding can be achieved in the diverse range of Māori tribal 
communities providing those communicating biotechnology can identify the view and 
interpretations communities associate with biotechnology. This knowledge is essential for 
government agencies, researchers, community practitioners, scientists, and businesses that 
desire to dialogue with Māori communities in the language of biotechnology.  
Comments:   
The author emphasises the importance of dialogue based approaches for government and 
researchers to engage with Māori, and that overly scientific and technical language is 
exclusive rather than inclusive.  
Code: journal, university, public opinion (Māori), review  
 
 
2008: (6) 
 
1. Author(s): Gamble, J. & Kassardjian, E  
Title: The use of selected community groups to elic it and understand the values 
underlying attitudes towards biotechnology  
Source: Public Understanding of Science, April 2008 , Vol. 17 (2), pp 245-259 
Summary:  
Focus groups were used to examine the social, cultural and spiritual dimensions of 
biotechnology through an analysis of five selected community groups (total n = 68): 
scientists, Buddhists, business people, mothers with young children and the environmentally 
active. Participants from all groups were united in their perspective on three of the value 
spheres explored: health and welfare of family/society; maintaining/preserving the 
environment; and ethical considerations (e.g. welfare of animals, sanctity of life). However, 
values regarding science and business differentiated scientists and business people from the 
remaining community segments. Business people were more likely to adhere to 
"productionism," resulting in a greater acceptance of biotechnology, since business people 
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did not hold the same resentment toward the business sphere held by other community 
segments. Scientists were far more accepting of the norms and values inherent in the sphere 
of science, believing science to be more predictable and controllable than general public 
perceptions. The disparity in worldviews for this value sphere meant scientists and laypeople 
did not communicate at the same level, in spite of having the same concerns for health and 
the environment. This resulted in feelings of frustration and powerlessness on the part of the 
layperson and the scientist.  
Comments: 
See also Gamble 2001. 
Code: journal, CRI, public opinion, focus group  
 
 
2. Author(s): Hindmarsh, R., Du Plessis, R. 
Title: GMO regulation and civic participation at th e “edge of the world”: The case of 
Australia and New Zealand 
Source: New Genetics and Society, 2008, Vol. 27 (3) , pp 181-199.  
Summary:  
This article argues a counter narrative to narratives of “the new”.  Specifically, that the 
conflict between GM and organic actually represents “business as usual” in terms of New 
Zealand’s agricultural history.  Without denying that GM does have unique features, or the 
unusual intensity of the conflict, this article puts the case that, in the light of some key 
historical moments in New Zealand agriculture, the current conflict is strikingly familiar. 
Civic participation in decision-making about the regulation of genetically modified organisms 
has become increasingly important in both Australia and New Zealand.  This paper explores 
the somewhat uneven emergence of public participation in discussion and decision-making 
about GMOs in these different, but closely related contexts.  Accounts of public engagement 
with decision-making about the regulation GMOs are juxtaposed with critical reflections on 
what might appear to be opportunities for citizens to exert control over the development and 
use of genetic science.  In this respect, the paper contributes to what Alan Irwin (2006, p. 
300) has referred to as “an analytically sceptical (but not dismissive) perspective on the ‘new’ 
mode of scientific governance”.  The paper concludes with some critical reflections on the 
development of enhanced democratic decision-making with respect to new biotechnologies, 
particularly GMOs. 
Code: journal, university, governance, review (cross-Tasman)  
 
 
3. Author(s): Kaye-Blake, W.H., Saunders, C.M., & C agatay, S.  
Title: Genetic Modification Technology and Producer  Returns: The Impacts of 
Productivity, Preferences, and Technology Uptake  
Source: Review of Agricultural Economics, Winter 20 08, Vol. 30 (4), pp 692-710  
Summary: 
Modern biotechnology can produce genetically modified crops that are more productive or 
provide qualities some consumers might prefer. This article presents a partial equilibrium 
model of international agricultural commodity trade, which is used to examine the effects on 
producer returns of productivity, consumer preferences, and uptake rates of genetically 
modified crops. Both first- and second-generation genetically modified crops are considered. 
The analysis focuses on gross returns to agricultural producers in Australia, the European 
Union, New Zealand, and the United States. Results suggest that these regions are affected 
differently by productivity changes and consumer reactions to genetically modified crops.  
Comments: 
Code: journal, university, economics, modelling (economic)  
 
 
4. Author(s): Motion, Judy.  
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Title: Socially and culturally sustainable biotechn ology with New Zealand: A 
community discourse. Section four: Focus group repo rt summary – Chapter thirteen.  
Source: Royal Society of New Zealand Symposium “Wor king Across Boundaries: 
Science Industry in Society”, (16 October 2007). Su stainable Biotechnology Project 
(November 2008). 
Summary:  
Focus group research was conducted with 41 groups between 2003 and 2006 to establish 
community and consumer perceptions of a range of food, fibre and medical biotechnologies 
and assess critical factors for the development of a socially and culturally sustainable 
biotechnology industry for New Zealand. Each session introduced the terms sustainable 
development and biotechnology to gauge the level of understanding of these terms and then 
introduced four scenarios – a same species genetic modification of plants, a reproductive 
technology of pre-implantation genetic diagnosis, bio-prospecting and bioremediation, and 
development of pest resistant trees to reduce aerial spraying.  There was scepticism toward 
the term sustainable development as ‘spin’, and the words sustainable and development 
were deemed contradictory.  Many participants were not familiar with the word 
‘biotechnology.  Key themes were a strong reluctance to interfere with natural processes and 
fear of unknown consequences in the future. Lack of trust of biotechnology corporations and 
scientists was also expressed.  There was conditional support for some scenarios and the 
authors identified three dominant discourses across the scenario discussions –discourse on 
safety, trust and social and cultural concerns; discourse on preserving choices and empathy 
for others, and a discourse of appropriate science communication.   
Code: report, university, public opinion, focus group 
 
 
5. Author(s): Rinne, Tiffany  
Title: Cultural models of GE agriculture in the Uni ted States (Georgia) and New 
Zealand (Canterbury)  
Source: Research report no. 304, July 2008, Agribus iness and Economics Research 
Unit, Lincoln University (Canterbury N.Z.)  
Summary:  
The goal of this research was to assess why genetic engineering (GE) agricultural 
technology was embraced in some industrialized nations (United States) while it evokes 
extreme concern and aversion in others (New Zealand). GE technology is highly 
controversial — while proponents promote its potential to significantly increase global food 
production, improve food nutritional quality and decrease agrochemical use, opponents 
question its safety and morality. They object to its unnaturalness, using terms such as 
"Franken food", and warn of health and environmental dangers such as gene transfers to 
wild species, decreased genetic diversity, and pest resistance to agri-chemicals. Both the 
United States (US) and New Zealand (New Zealand) are economically dependent on their 
large agricultural sectors, yet their respective governments and general publics have 
responded with opposing positions to GE food and crops. Empirically grounded cognitive 
approaches were used to look directly at the cognitive cultural models afforded GE 
technology, and how these models relate to very different national responses. It was 
postulated that differences in reaction to GE food technology could be correlated to 
differences in the mental constructs surrounding health and the environment held by 
members of the two societies (given the technology’s potential positive and negative 
consequences in these two areas). The following two questions guided the research: 1. How 
do the cultural models invoked by GE technology vary among stakeholder groups 
(consumers, GE farmers, organic farmers), inter- and intra-culturally, in the United States 
and New Zealand? 2. How do the cultural models invoked by GE technology vary with the 
cultural meanings given to health and the environment? Cultural modelling can play a pivotal 
role in understanding technological acceptance — an increasingly important endeavour, 
given the mass production and global distribution of new technologies. Previous research on 
GE technology has often taken respondents out of social context by not emphasizing the 
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culturally mediated nature of GE acceptance. Cognitive cultural modelling is an effective 
means of integrating the role of social context and culture into our understanding of 
technological acceptance. In this research, data analyses suggest that there are marked 
differences intra-culturally in the US and New Zealand with respect to how stakeholder 
groups cognitively model health and the environment and in turn, how these groups 
cognitively model GE technology. Interculturally, respondent environment models varied 
widely and cognitive modelling suggests that stakeholder perceptions of the environment 
were an important component in determining their stance on GE food and agricultural 
technology. New Zealand’s clean green national identity was often a key feature influencing 
respondent stances on GE technology. 
Code: report, university, public opinion, review 
 
6. Author(s): Soil and Health Association of New Ze aland  
Title: Survey results – Genetic engineering 
Source: Soil and Health Association of New Zealand,  SAFE. September 2008 
www.organicnz.org (5/11/09 – unable to locate this study on this website)  
Summary: 
This gives data from a Colmar Brunton Omnijet online opinion poll taken between 23 and 28 
September 2008.  One question was asked ‘do you support the GM of animals in New 
Zealand?’ People over 65 were more likely to support (52%) whilst 39% of this age group 
were opposed, 8% did not know.  Those below the age of 65 indicated 56% opposition, 24% 
support and 19% did not know.  
Code: report, private, public opinion, survey  
 
 
2009: (2) 
 
1. Author(s): Gamble, J., Bava, C., &  Wohlers, M.  
Title: Mood foods: Working mothers’ receptiveness t o food with stress-relief 
properties 
Source: British Food Journal, 2009 – accepted but n ot yet published 
Summary: 
This study aimed to understand stress triggers frequently experienced by fairly affluent 
working mothers of young children, to explore their situational coping strategies, and to 
assess the value of foods specifically targeted at affecting stress (i.e. ‘mood foods’).  There 
were two components to the research.  Firstly were focus groups with 23 tertiary educated, 
high household income mothers with young children experiencing stress in the Auckland 
area.  Secondly was an online survey with 200 participants across New Zealand, working 
mothers from high income households.  Four fruit-based product concepts (atomiser, pill, 
chocolate, drink) were then presented and the mothers’ receptivity to them assessed. 
Family issues, rather than work were noted as primary stress triggers for mothers.  
‘Unacceptable’ coping strategies were mentioned such as yelling.   ‘Acceptable’ coping 
strategies included food and beverage ‘fixes’, time to oneself including exercise, and social 
support.  Time restraints limited the choice of coping strategy.   Over three quarters of the 
women in the study were interested in trying a fruit-based product with naturally occurring 
stress-relief properties that could either replace these behaviours or be used in tandem with 
acceptable behaviours.  The researchers recommend that once the products move beyond 
conceptual stages, further research should be conducted with a broader section of the public 
in order to determine the true value of such products. 
Comments: 
Is this research or marketing?  Certainly it seems more akin to market research even 
priming, research to test and facilitate the entry of a product to market, exploring situational 
stressors simply to ascertain and refine a ‘fix’.  Chill pills or atomiser modes of delivery are 
articulated by the research participants as delivery mechanisms that can better respond to 
the time restraint factor – the quick fix.  There seems a blurring or softening of the 
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boundaries between food and pharmaceutical, raising ethical questions about the search for 
new viable (vulnerable) markets for soft drugs.  Furthermore there is no critical discussion of 
the lines trodden in problematising versus relieving the stresses of motherhood, and setting 
up new expectations that ‘quick fixes’ are acceptable coping strategies for those that can 
afford.  Also there is no questioning of whether this approach might emphasise privatisation 
and individual fixes or coping mechanisms, privileging these means over durable structural 
changes that could be negotiated in the family setting, although there was support from those 
involved in the research for the products being used with others in social settings.  This 
suggests that symbolism and ritual are equally important queues for stress relief.  Questions 
remain of the effectiveness and impacts on classification of novel foods as either 
therapeutics or pharmaceuticals.  Is this the next generation of mothers helpers? Are there 
addictive qualities? What mechanisms exist to protect the consumer?      
Code: journal, CRI, consumer research, multi (focus group/survey), (functional foods)    
   
 
2. Author(s): Gamble, J.C.   
Title: Guardians of our future: New Zealand mothers  and sustainable biotechnology  
Source: Public Understanding of Science, March 2009 , Vol.18 (2), pp189-198  
Summary:  
In year two of a three-year project, New Zealand mothers of children aged 10 and under 
were interviewed to examine the social, cultural and spiritual dimensions of biotechnology. In 
early 2005 a total of 10 focus groups were held with 74 mothers from Auckland who were 
approached via a recruitment agency. The first scenario did not give a reason for the 
application and participants questioned for what purpose, suggesting that the benefits or 
purpose of an application must be clearly explained. A strong fear of the unknown and long 
term consequences was expressed by participants, and the valuing of life, nature and 
ecosystem and the impacts on the environment were important considerations for the women 
involved in the study.  The authors noted that values provide a higher order concept for 
formulating attitudes to particular applications.    
Ten focus groups were conducted and used "sustainable biotechnology" as a center-point for 
discussion, concentrating on four different biotechnology scenarios – non-transgenic GM 
plants, bioremediation, pre-implantation genetic diagnosis and GM pest resistant trees. The 
findings of the research were consistent with year one and with findings on the general public 
throughout the world. Further insights revealed in year two suggested that women saw their 
and future generations' quality of life as intimately intertwined with the health of the 
environment, making the environment particularly important. Because of this, anything that 
had potentially negative consequences on the ecosystem was perceived to pose a threat to 
the woman, her family and future generations. The need for strict controls to be put in place 
by regulatory and research authorities was therefore seen as an important step in allaying 
her fears. True partnership and participation was seen as critical, since it would only be by 
such means that mothers would feel they were in control of the safety of their own children.  
Code: journal, CRI, public opinion, focus group  
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