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Outline 

 
• Introduce social science research project on stakeholder dialogue 

and strategy for future food technologies. 
 

• Present our findings on social and market preferences for future 
foods  – and discuss implications for technology investment in 
general. 
 

• Highlight issues for future policy and bio innovation. 
 

• Emerging research questions. 
 
  



About the ‘Future Food’ project 

• PFR/ESR plant and food science and social 
science collaboration 

• Trends in biotech, nanotech, functional 
foods, sustainable agriculture 

• Engagement between scientists, industry, 
government and community, including Maori 
– ‘dialogue’ 

• Risk preferences and technology attributes 
• Implications for  strategy and future 

investment 
 
 www.esr.cri.nz/futurefoods 

 

(2008) Phase I: design 
and set up relationships 
 
(2009) Phase II: NZ + 
international lit review 
 
(2010-11) Phase III: 
stakeholder dialogue 
 
(2012) Phase IV: 
translating dialogue 
results into strategy 
 
(2013 -) Next steps 
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What do we know about social and 
market risk preferences for novel 

technologies – including future foods? 
 

Findings of Literature Reviews: 
- International studies 

- NZ literature 

JB 



What we found in the international 
literature (2010): 

• The influence of sociopolitical and cultural values is 
central to understanding consumer responses. 

• Social values - integrity of nature, sustainability, 
naturalness, choice and trust - influence acceptance of 
new food technologies. 

• Acceptance depends on the purpose, ethical 
implications, risks and benefits of applications. 

• Perceived risks include health, plus risks to 
environment, economy, animals, future generations. 

• Perceived benefits e.g. health may increase uptake – 
but not for all consumers: trust and control impt.  

• Little research to date on interplay between 
risks/benefits. 

 

 



International lit on agritech 
applications. 

• Globally, public opposition to GMO’s is well 
documented and likely to influence other emerging 
technologies.  

• Ethical concern re cloning of animals [esp. USA]; using 
human genetic data for personalized nutrition 
controversial; resistance to nanotechnology now 
appearing. 

• Strong focus on food quality, safety, nutritional status 
AND social attributes e.g. fair trade, sustainability. 

• Bio-nanotech in food production may be controversial; 
attitudes uncrystallised at present. 

• Little research on consumer acceptance of 
nanotechnology products or personalized nutrition.  

 



Conclusions international literature 

• Negative public responses translate into negative 
consequences for commercialising new technologies. 

• Consumers more selective, conscious of the 
technological processes behind food production, not 
just products. 

• Individual variety and cultural diversity in consumer 
acceptance. Need for cross cultural studies. 

• Values in affluent countries likely to transfer to 
emerging economies. 

• As yet, little published {English} data on Asian markets, 
which have increasingly affluent consumers.  

 



Review of NZ Literature on consumer and 
public responses to emerging food technologies  

 

Journal

40%

Report

37%

Conference paper

6%

Magazine/opinion

4%

Book

4%

Book chapter

5%

Thesis

4%
Type N 

Journal 54 

Report 51  

Conference paper 8 

Magazine/opinion 6 

Book 6  

Book chapter 7 

Thesis 6 

Total 138 

Type of publication 

http://www.esr.cri.nz/SiteCollectionDocuments/ESR/PDF/SocialScience/2009OctLiteratureReview.pdf 



How do the NZ public and consumers feel about 
emerging food technologies (GE)? 

• Pre 1999 (polling studies) – low awareness, no strong aversion 

• Royal Commission 2001 (90% IP submissions opposed) 

• 2004 – AERU survey (Cook et al.) over 50% of respondents 
concerned or very concerned about biotech and use of GMO’s 
in agriculture 

• 2005 – (Kaye-Blake et al.) consumer study found 41% 
household shoppers would not choose GE apples even if they 
were free 

 

• Strong aversion to GM food, difficult to shift  

• Early adoption of GE not ‘rational’ to N.Z.er’s 

 



A growing middle ground? –  
but mostly ‘it depends’ 

• Most authors regard the suggestion of an increasing middle 
ground rather cautiously, and emphasise the ‘volatility’ of 
consumer opinion.  

 

• Acceptance? ‘It depends’ on a mix of ‘conditional/contingent 
factors’ . Note ‘resilient’ anti-GE views  

 

• Interlocking relationship between two sets of values: 

– Nature has an intrinsic value 

– ‘Post materialist’ value sets (strong notions of democracy, 
citizenship, anti-materialism and cynicism toward 
capitalism) 



Unpacking ‘it depends’  

• Mainly drawn from ‘oppositional’ 

• Could reflect ‘contingent priming’/framing around conditional 
idiom  

 

 
Strongly 

opposed 

Opposed 

50% 

Undecided 

Strongly 

opposed 

50% 

‘it depends’ 



Whose viewpoints have been studied? 

 

• ‘Consumers’ - household shoppers, mothers, 
affluent 

• ‘Public’ – scope expanding (initial surveys only 
professionals & teachers)  

• Also dedicated studies with farmers, scientists, 
& Māori.  

 

• Viewpoints of Pacific Island and other cultural 
groups under-explored 
– this project will include Māori & Pacific viewpoints 

  



Summary New Zealand Literature 

• Integrity of ‘nature ‘and ‘Brand NZ’ important 

• NZ negative attitudes to GM may be more 
deeply entrenched than previously thought.  

• Women and Maori have distinct concerns. 

• NZ consumer/social responses are consistent 
with international responses. 

 



Coming to the Table: 
Stakeholder Dialogue Fieldwork 
(2011) 
 
1. Face to Face Interviews 
2. Issues Mapping Graphs 
3. Workshops 
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Interview findings: Stakeholder Groups 

 Christchurch 

 (N=13) 

Wellington 

(N=13) 

Auckland 

(N=13) 

Total 

(n=39) 

Community 3 4 4 11 

Government 3 2 2 7 

Industry 3 3 5 11 

Science 4 4 2 10 
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Risky foods?  
 

• Processed foods safer than raw from food safety perspective 
(ie. bean spouts and e-coli, shellfish, chicken) 

• Imported foods with less robust quality assurance  

 

• “I wouldn’t go near GM foods, I don’t understand the 
technology and also don’t believe we should be fiddling with 
genes in a lab. I’m not opposed to hybridization where it’s 
done in the greenhouse”. (Sci) 

 



Risky foods? 

• “All new foods as it makes it too complicated 
and expensive. Basic fresh, frozen, whole food. 
If back to what Grandma ate, we wouldn't have 
so many health issues. New foods are 
muddying the waters, confusing and encourage 
people to spend their money on fancy 
products. Toxicity, some may be exceeding 
daily limits. People become hyper aware, self 
diagnosis and cutting out beneficial food 
groups.  So much choice, paralysed by choice 
and it's too complicated”. (Com) 

 



Risky foods? 

• “All the white processed foods such as flour, sugar, salt, rice, 
those four things are just simply deadly for everyone and 
appear to be more deadly for Maori and Pacific Island 
communities”. (Com)  



Beneficial foods? 

• Natural, fresh fruit & vegetables, 
food production that supports 
health and social relationships 

 

• NZ Locavores: 

 “Fresh from the marae is the only 
way. Once again we want to lead by 
example and that one day when our 
children become adults they will have 
a garden as well”.  

 (Com) 

 



Beneficial foods? 

• Some support for functional 
foods, but also concerns about 
ethics, accessibility, necessity 
etc … 

 

• “Innovative combinations and 
preservation of 'real' foods. Not 
necessarily in purest state, but real 
foods in a convenient way, whilst 
maintaining their integrity and 
nutritional value”. (Ind) 

 



Interviews: Issues Mapping  

 Ranking of acceptance for a range of future 
food technologies 

 

 Identifying what values are at the heart of the 
matter when considering future food 
technologies 

KC 



Stakeholder preferences for future food 
technologies: Issues Mapping 

Future trends: scanning reports and workshop→ 25 tech examples 
 Biotechnology n= 8 
 Nanotechnology n= 8 
 Functional foods n= 4 
 Sustainable agriculture n= 5 
 
Face to face interviews: 
 
1) Risk Acceptance Rankings 
 
Completely Unacceptable → Somewhat Acceptable → Neutral → Somewhat Acceptable → Completely Acceptable 

 
 
 
2) What is at the heart of the matter for you? 
10 value statements located on circle template 
 
 

 

Science 

Food Safety 

Human health 

Ethics 

Environment 



Issues Mapping Graphs 

1. Risk Acceptance Rankings 

2. ‘Heart of the Matter’ 

 



  
Risk Acceptance 

Rankings 
(all participants)  

for 25 tech examples 
in 4 science domains 

 

Risk Acceptance 
Ranking  

(all participants) 
of the 4 science 

domains 

Key to ranking scale 











Thinking about the issue of developing future food 
technologies, from your personal point of view –  

What is at the heart of the matter for you? 

Prioritise 10 statements – each printed on an arrow card: 
 
Protecting the environment 
Respecting Maori culture and values 
Ensuring that food is safe to eat 
Supporting sustainable agriculture 
Maintaining ethical and spiritual values 
Increasing economic growth for New Zealand 
Making decisions based on scientific facts 
Promoting human health 
Ensuring that food is affordable  
Supporting fair trade and global sustainability 

statement 

statement 

statement 



Where did each 
statement get put? 



Looking at the 
innermost circle, 
which statement 
was placed there 
most frequently? 



What statement did 
different groups rate as 
most central? 



Busting Stereotypes 

1. Stakeholder segments do not conform to 
stereotypes in the public domain 

2. Influence of identity on risk disputes 

3. Dialogic engagement can break down 
positional views and open up common 
ground 

4. Intervene before or early in the life cycle of a 
risk dispute 

5. Applicable to resolving other risk conflicts 



Dialogic moments 
Discussions about science are usually adversarial. 

A number of my decisions were fuelled by fear created by years of media. 

Misconceptions are created due to the terms used to describe technologies. 

We get embedded and passionate about our own point of view and it is almost a surprise when confronted with 
a negative reaction. 

 

There were some interesting interactions with the people involved – some of it came out of left field. 

The results were interesting – good to hear the diverse views. The stories were enjoyable. 

Stimulating to have the data and the [mix of] people in the room. A safe environment to talk in. 

Good hearing peoples ‘ thoughts and when the conversations opened up. 

 

I am relieved that my views were quite similar to others AND FOR SOME My views haven’t changed. 

Interesting to see that industry views were closest to the community. 

Scientists have an obligation to put their findings into the context for the general public. 

Hearing the [interview] results was useful. 

The idea that ‘the community thinks differently because it doesn’t understand’ was blown out the window. 

If you are a scientist you might hang around with other  scientists  too much – there is a culture and I forget 
about how others think and feel.  

I valued learning about this area as a representative for industry so I know a bit more about what is going on. 

There is something about the values and emotions of food that is really important in these discussions. 

People in the room were able to endorse agreement about what is important  for NZ. 

We need  more dialogue , for CRIs to engage better , so the community is part of the process. 

 



• Provenance 

• Authenticity 

• Consumer Choice 

• Tangible benefits 
to society 

• Benefit  for NZ – 
marketable 

 

Attributes related to risk acceptance: 
Stigma and Halo Values 

Stigma Values: 
 
Unnatural Unethical 
Untrustworthy Unnecessary 

Halo Values: 
Safe  Healthy 
Natural  Fresh  
Green 

KC 



Technology attributes 
• Sustainability outcomes 
• Minimal modification  
• Low impact 
• Enhance nutrition 
• On or around food, rather than in food 
• New processing and packaging techs v. changing food 

itself non invasive 
• Highlight existing attributes rather than adding new 

elements 
• Systemic Intervention/ new management systems e.g. 

Monitoring, on farm biodiversity 
 
 “Don’t tinker with food unless we have to –  
   look at alternatives” 

 



Implications for the biological 
industries sector and export growth 



Shipping out goods and services 
 



Shipping in Social and Market Intelligence 
 



European preferences for agricultural 
technologies 

 Prof Lynn Frewer –  
 Head of Department, Consumer and Market Behaviour, 

University of Wageningen, The Netherlands  [2009] 
  
 Summary of research findings from Denmark, Germany, 

Greece, Slovenia   and the UK.  
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Determinants in different technologies

Genetic Modification Pesticide Nanotechnology Cloning Genomics RFID

(Frewer et al, 2009) Meta Analysis of International Literature: 
Psychological determinants of public reactions to food technologies 



What impact does risk and benefit information 
have on established attitudes? 

 

• Negative  attitudes become slightly less 
negative 

 

• Positive attitudes become slightly less positive  

 



Citizen  attitudes to different agri production technologies  
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Citizen  attitudes to different agri production technologies  
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ambivalent attitude  

Van Dijk et al, submitted  



Tracking global preferences 

Europe 

North America 

Asia 



LOHAS: Lifestyles Of Health and Sustainability 

Important new market demographic.   

First identified in US and European 
markets and now around the world. 
Consumption decisions based on 
concern for life values: 

Health - diet, lifestyle, natural 
remedies. 

Sustainability - environmental 
responsibility, global awareness. 

Social issues – relationships, social 
justice, equity. 

Personal development – 
mind/body/soul. 
Ray, Paul H.; Sherry Ruth Anderson (2000). The Cultural Creatives: How 
50 Million People Are Changing the World (illustrated ed.). New York: 
Harmony Books. 



LOHAS Internationally 
 Natural Marketing Institute, USA:  
 Surveys in US since 2002, now in Europe, Canada, Japan 

and Australasia 
 
 US market in 2002 = 20% concerned about 

sustainability, now mainstreamed to 80% 
 

 LOHAS consumers: 
• strong attitudes re personal and planetary health, 

widely reflected in their behaviour 
• heavy users of green products  
• strong influence over other consumers.  
• prime target for companies marketing green, socially 

responsible, or healthy products 
• price still a strong determinant in purchasing but only 1 

in 5 in US, Canada and Europe buying fewer 
environmentally friendly goods due to economic crisis 

• global momentum behind green consumerism remains 
strong 

• consumers demanding that manufacturers design 
LOHAS attributes into products 

 Marshall, J.R. LOHAS consumers around the world LOHAS JOURNAL, SPRING 2010 pp11-
16 Retrieved 5/11/10 http://www.lohas.com/content/LohasConsumers.pdf 
 
 

‘Green Marketplace’ (products 
that are organic, natural or have 
environmental benefit) expected 
to reach $420 billion by 2010. 
http://blog.nielsen.com/nielsenwire/consumer/winning-
at-green-innovation-room-for-growth-in-untapped-
markets/  



 
The 'new' Chinese eat safely, healthy and innovatively 

 
• Average gross income rose 9% in the last 

few years. Disposable income growing 3-5 
times as fast as in the West.  

• Chinese keen to try out new 
products…younger generation adopting 
Western food and lifestyles. 

• Eating and lifestyles becoming healthier. 
Sports clubs are busy and health food is in. 

• Growing environmental consciousness and 
concerns about unsafe food (melamine in 
milk scandal).  

• Strict requirements by supermarkets on 
environmental issues and food safety. 

• Chinese are more concerned about the 
environment than Europeans.  

• Given the chance, they would buy products 
that don't harm the environment and 
would pay 5-10% more for them.  

• But supply of products with 'environment 
mark' is still small.  

Extract from address by Josef Mueller, Accenture marketing  

to Asian Fruit Congress , Hong Kong,  8/14/2009 
Cited in article by 

Nichola Watson 
http://www.freshplaza.com/news_detail.asp?id=41688 



Implications for future 
food investment in NZ 

• Clear benefits (i.e. health) 

• Laboratory work, rather than field release 

• Medical - agricultural - food crops 

• Functional foods, biopharming? 

• But underlying attitudes, values, risk perceptions still 
influential 

 

• NZ consumer market smaller and less relevant 
than international consumer markets? 

• Overseas (Asia/Pacific, LOHAS) markets share 
sustainability values and concerns 

 

VB 



Implications: Market opportunities ?? 

Two market ‘clusters’: 
 
1. Lower income, respond to price 

discounting  
 - ‘feed the world’ 
 - implications for Māori  values in local markets 
 

2. Higher income, will pay premium for 
functional foods that deliver real benefits 

 - parents of younger children, people over 50 
with health concerns, people with family 
disease history (Richards 2004) 

 
 

Paradoxically these groups (mothers, elderly, 
unwell) are also most likely to be concerned 
about GM food and food safety    

Mass consumption 
markets ? 
May not match 
commercial realities of 
high tech food 
production costs 



What did our interview subjects say 
about future food investments in NZ? 



What should be taken into account when 
developing new food products? 

 
• All participants : ‘ethics’ and ‘do no harm’ 

are important  

• Human & environmental safety, animal 
welfare, issues of necessity and questions of 
control, wastage and packaging, consumer 
choice, labelling, trust  

• Strong LOHAS (Lifestyles of Health and 
Sustainability) value sets shared most 
heavily by industry, community and Māori. 



Take into account … (shadow of GE) 

 “Food safety issues, shelf life, storage life, stability 
 testing…  

 GM has its place, but be careful. .. 

 NZ wants to be seen as clever and smart, but don’t
 create things with medusa heads. Smart, quick, on the 
 ball but be careful how we change life.  

 Stem cell research is great opportunity.  But gold kiwifruit 
 susceptible to PSA. Don't go way beyond what nature 
 intended and [create] intergenerational effects.  

       This sort of thing affects our image  - so be careful”.  

 (Ind) 



Taking into account … 

• “Use better words e.g. GE was not a good use of words. With 
‘nano’ people just think it is small, so it’s okay. The science 
community don’t take enough cognisance of words that sound 
awful. What is the image you are trying to portray? It’s not just 
technical”. (Ind) 

 

• But GE opposition is not just about use of words, or something 
that word-games, spin or marketing can resolve.   

• Opposition to GE sits upon a cluster of deeply held values 
underpinned by risk aversion, environmental safety and sanctity, 
and concerns of human health impacts. 

 



Brand NZ 

 “Be wary of the image we have, we are seen as clean and 
green even if we may not be. Lots of our food, beverage, 
tourism industries depend on this. The more we can stick to 
our guns and not tarnish the reputation… Bear that in mind 
and not slip products through”.  

 

 



What types of food technology NZ should avoid 
producing altogether? 

 “Be precautionary - as people ingest food, so we’ve got to be 
careful. There have been things in the past e.g. BSE. I don’t 
see a demand for GE. 

 Nano, there is not enough knowledge about it yet.  

 NZ Inc. has a brand of supplying quality food: you can destroy 
a brand value quite quickly through novel food technology”. 
(Ind) 



Issues for NZ ? 

“Health of its own people and countries we will export to. For 
the elite end of the market the technologies have to be 
acceptable, e.g. if they don't want GE then it is silly to do that.” 
(Sci) 

 

“Whole of society. Tax $$ funds research, e.g. GM technologies. 
Need to consult with people rather than industry/scientist living 
in bubble and developing products without consumer views.” 
(Sci) 

 

“Need to be aware of what our export markets think about 
food.” (Sci) 
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Integrate biophysical  
science with 

social science 

http://www.wheelers.co.nz/resource/product/large/978019/9780195583755.jpg


Underlying Strategy for  
Bio Innovation? 

Product push 

• Internal focus 

• Science and technology 
drivers 

• Process oriented 

• Widget science 

• Convince user they need 
product 

• Conveyor belt production 

• Technology transfer 

Market pull 

• External focus 

• Market and social drivers 

• Outcomes oriented 

• Values oriented 

• Convince product designers 
to meet needs of users 

• Interactive technology 
production/ collaborative 
design 

• Technology uptake 
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Future Research Questions? 

Global Context: 

- What is the influence of social values on consumer markets? 

- How does ‘citizen identity’ affect ‘consumer identity’ – and 
behaviour outcomes? 

- What trends should be aware of in key export markets – China 
and SE Asia 

- What do we and audiences  in our key markets understand 
about ‘Brand NZ ‘ – what values are we 
portraying/protecting? 

- How can international social and market intelligence be 
gathered and fed back into policy and investment decisions in 
NZ? 

 

 



Future Research Questions? 

 
NZ Context: 
- How is social and market intelligence currently received, 

used, and taken up by decision makers? 
- What lessons can we learn from earlier technology disputes 

about the introduction of novel food and other 
technologies? 

- What is the role of ‘information’ in changing risk 
perceptions? 

- How can stakeholder dialogue be used to avoid or reduce 
risk conflicts? 

- How can contextual factors be taken into account more 
effectively, in corporate strategy (companies, science 
organisations?) 

- How is strategy being made in key organisations? 



Your Questions and Comments? 

Any surprises? 

 

Key implications for science investment & 
strategy in NZ? 

 

Hot opportunities?  

 

What next? 

 

 

 

VB 



Kia Ora - Thank You! 

Karen Cronin  cronink@landcareresearch.co.nz 
 
Jinny Baker Virginia.Baker@esr.cri.nz 
 
To read the full report and other publications visit 
www.esr.cri.nz/futurefoods 

mailto:Virginia.Baker@esr.cri.nz

