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Abstract 

In order to understand the New Zealand public's perceptions and attitudes towards 

genetic engineering of plants and plant-based products, an integrated set of seven 

studies was conducted with a total of 1 1 58 people between March 1 998 and May 

2000. 

The first four studies concentrated on gaining qualitative, in-depth information that 

could be built on in later quantitative studies. Studies 1 -3 involved focus groups 

conducted with the 'general consumer' ,  Buddhists, and the environmentally 

concerned. Issues of concern included food safety, the desire for choice, 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. Study 4 involved attending a hui with Ngati Whatua of Orakei to 

explore Maori attitudes towards the technology. The relationship Maori 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 these people from the 

previous focus groups. 

Drawing on the belief that genetic engineering had nothing to offer to the 

consumer, study 5 explored the relative importance of price, benefit and 

technology on the purchase decision of consumers using conjoint analysis. 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 pro�uct 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. 
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A survey was distributed 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, and predict likelihood of purchase of 

genetically modified tomatoes or jeans made from genetically modified cotton. 

Behavioural intention could be seen as requiring 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. 

Finally, 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. 

The findings overall suggest that New Zealand consumers are currently unaware 

of, or disbelieving in, the benefits that genetic engineering can offer. Educating 

the public about these benefits will not necessarily make people more positively 

inclined towards the technology overall however. Rather, 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 address 

those moral concerns directly. 
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Chapter 1. A Background to the Research 

It' s the stuff that science fiction is made of - cows with human genes that produce 

insulin in their milk; plants that ooze petrochemicals; monkeys that glow in the dark. 

Throughout history, humankind has manipulated living organisms, whether they are 

microbes used in the manufacture of an.tibiotics, plants used in crops, or animals. A 

relatively new technique is called genetic engineering (or genetic modification), 

referring to the ability to modify the hereditary characteristics of an organism, to move 

hereditary characteristics from one organism to another, or to take away a specific 

hereditary characteristic from an organism. However, it has only been in the last five 
. 

years that any attempt has been made to determine public response to the technology. 

In New Zealand, only the broadest questions had been put to the consumer as recently 

as 1 997. This thesis details the most in-depth exploration of public attitudes to 

genetic engineering in New Zealand to date. 

Chapters 1 of this thesis provides a background for the research on public perceptions 

of genetically modified products. It begins with a brief history of the emergence of 

the technology, and how consumers around the world have responded over the last 

five years. Chapter 2 identifies the universal values that characterise societies, and the 

individuals that make up those societies. Some of these values are then assessed in 

terms of the impacts they have on factors that may determine acceptance or rejection 

of genetic engineering. The remainder of the thesis (Chapters 3-7) explores, in detail, 

the New Zealand public's response to genetic engineering of plants and plant-based 

products, and the role that various factors play in generating those responses. Chapter 

8 summarises the findings and indicates areas where further research is required. 

1.1 Genetic Engineering 

By the 1 970s scientists were developing a new method of manipul.ating hereditary 

characteristics of an organism (Cantley, Hoban, & Sasson, 1 999). Termed 

'biotechnology' ,  the method broadly involves any technique that enhances genetic 

information of living organisms to create new combinations designed to emphasise or 

express certain desired traits (Liu, 1 999; Durant, 1 997). The technology can be used 
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to modify the hereditary characteristics of an organism, to move hereditary 

characteristics from one organism to another, or to take away a specific hereditary 

characteristic from an organism. The terms 'genetic engineering' and ' genetic 

modification' are generally the most frequently used terminology today. 

By 1974, the international scientific community decided to place a temporary 

moratorium on certain experiments, and by 1975 had started to release information to 

the public. Initial debate focused on the safety of the technology, but by the mid-

1 980's concern had started to decline in light of the scientific view that any risks 

associated with the technology would be of a similar nature to concerns raised by 

conventional manipulations (Cantley et al., 1 999; OECD council, 1986). Never-the

less, a divergence of opinion had started forming between those in Europe, who were 

very cautious about the technology, and those in North America, who were more 

inclined to accept the technology (Zechendorf, 1994; Hoban, 1 996). 

In 1 992, China allowed virus-resistant genetically engineered tobacco to be grown 

commercially, followed in 1 994 by the release of Calgene's FlavrSavr™ tomato in the 

US (Liu, 1 999). In New Zealand, commercial sale of genetically modified products is 

relatively recent, with Roundup Ready soybeans and Ingard Cottonseed only being 

accepted early in 1 999 (Anon., NZ Herald, 1 8/02/99). Applications for a number of 
! 

other products are now being considered. 

Why is it important to take consumers attitudes into consideration? 

Because the 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 evaluating the public perceptions of this expanding 

technology. Thus, the importance of understanding public perceptions of gene 

technology and the need to use such information to guide public consultation on 

matters of policy such as food labelling, food safety, ecological and ethnic issues is 

widely recognised. 

It is equally vital for public attitudes on this technology to be a driver of future 

development of transgenic products. Indeed, it is now well accepted that unless the 
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public feel comfortable about purchasing and consuming genetically modified 

products, the use of genetic modification in food production is endangered. 

Monsanto has invested billions of dollars 
_
into the technology, producing Ready 

Roundup soya beans, only to find that farmers who have chosen to use Monsanto' s  

seeds now have concerns about growing it (American Com Growers Association, 

2000). 

It is all very well simply to ask people how accepting they are of the technology, but 

such an approach would not be able to predict how the consumer would respond to a 

genetically modified product. Nor would it provide any explanation of the underlying 

drivers of those attitudes and intentions. The literature on public perceptions of 

genetic engineering reveals a number of factors that can help explain attitudes towards 

genetic engineering. The following chapters identify some of these factors and 

explore the values that underlie them. These include pro-environmentalism, religious 

affiliation, neophobia (resistance to novelty), cultural affiliation, and marketplace 

alienation. Later chapters seek to confirm or reject the role these factors play in 

determining their intentions to support the technology or not. 
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1.2. Consumer Perceptions of Genetic Engineering 

1.2.1 What do we know so far? 

New Zealand 

In May 1990, the DSIR commissioned a survey that looked at the attitudes of New 

Zealanders to genetic engineering in general (Couchman & Fink-Jensen, 1990). The 

survey revealed that while nearly three quarters of the public had heard of the term 

genetic engineering, few felt they could explain it to a friend. Genetic manipulation of 

material in human cells was the least acceptable application, while genetic 

manipulation of plant cells was most acceptable. Public concerns about the technology 

centred mainly on moral grounds, and on the possibility of environmental or human 

hazards resulting from the introduction of the technology. Three quarters of the public 

were aware that genetically modified organisms could be used to produce food and 

medicines, and typically no more than 50% were concerned about eating genetically 

modified products. 

In 1996, a study was conducted assessing the public's attitudes to a variety of different 

fruit production methods (Richardson-Harman, Phelps, Mooney, & Ball, 1998). 

Although in general , respondents believed that the benefits of genetic engineering 

would outweigh the risks, this optimistic view was cautioned by the belief that neither 

the science community nor the respondents themselves knew enough about the risks 

of gene technology for its use to offer a clear benefit to New Zealand. 

The United States 

In his 1996 review of studies conducted over the last four years, Hoban noted that in 

general, people held a positive view on the use of biotechnology, and were more 

interested in the characteristics of the product than the process used to produce the 

food. Men were more positive and accepting of the technology than women were, as 

were those with a higher income. 

Acceptability of the technology was application specific, with a greater level of 

acceptance being observed for medical applications, and insect-protected crops, and 

comparatively less acceptability being observed for food ingredients. Within the 
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context of food, health was the key issue, with lowered fat content and disease 

prevention being most supported. 

At that stage, Hoban predicted that consumers would evaluate foods produced through 

biotechnology in the same way as they evaluated any food. Awareness of the 

technology was low, with only a third having heard, or read about it, but acceptance 

was generally higher among those with higher awareness. While respondents did 

express interest in learning more about the technology, few expressed any need to 

know about the technical or scientific aspects of biotechnology. 

Independent scientific organisations and government agencies were most trusted as 

sources of information, with the American Medical Association being rated as most 

trusted, followed by the National Institute of Health and the Food and Drug 

Administration. This issue proved very important in determining acceptance of the 

technology, so that as confidence and trust increased, consumer acceptance of 

biotechnology also increased. 

However, 1 996 was the first year that biotechnology-enhanced com, soybeans, 

potatoes , tomatoes, and cotton plants were grown commercially in the US. Despite 

this, a survey in 1 997 showed little change in opinions (Hoban & Katie, 1 998) with 

78% of respondents believing that biotechnology would provide benefits personally 

and to their family within the next five years. Awareness had increased in 1 997 

ostensibly due to the coverage on cloning. The introduction of questions regarding 

labelling indicated fairly strong support for the FDA position (i.e. that special 

labelling is required if the biotechnology's use introduces an allergen or when it 

substantially changes the food's nutritional content) . Support for the FDA, awareness 

of benefits offered by the technology, and a high educational level were good 

indicators of support for biotechnology. 

A more recent survey conducted by the Wirthlin Group Quorum ( 1999) indicated that 

a huge increase in media coverage, and confusion in the international marketplace 

resulted in a slight drop in support for biotechnology. When asked if they felt that 

biotechnology would benefit them and their family in the next five years, 63% agreed 
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it would. Support for the FDA also dropped slightly. Education continued to play a 
. .  . 

role, with consumers with the highest education levels tending to be the most 

favourable toward the technology. The autho.rs emphasised the need to communicate 

the benefits associated with the technology. 

Australia 

Several studies have been conducted recently in Australia. Norton, Lawrence and 

Wood's study ( 1 998) revealed that in general terms, Australians felt that the risks 

outweighed the benefits, with concerns being voiced about unknown long term effects 

on health and the environment. However, as with New Zealand, support increased 

when presented with specific applications, and Australians felt that genetic 

engineering of plants was more acceptable than genetic engineering of animals. More 

acceptable applications tended to be those that benefited either the organism being 

genetically modified, or the environment. Support dropped for food applications.  

Schools, universities and environmental organisations were most trusted to tell the 

truth about genetic engineering, while industry groups, political organisations and the 

media were least trusted. 

A recent study (Baghurst, 1999) observed the changes in attitudes since 1 998. 

Negativity appeared to increase slightly from 1 998 to 1 999, with 27% thinking the 

technology would not improve the quality of life for most people in 1 999, up from 

23% the previous year. The proportion who felt it would make it better dropped from 

35% to 3 1 %  in 1 999. The csrn.o was the most trusted source of information 

followed closely by dieticians/nurses and doctors and university scientists. 

A study conducted for Biotechnology Australia in 2000 revealed that 40% of 

consumers would eat genetically modified meals, but this was dependent on whether 

the product was labelled or not, indicating the concern involved choice rather than 

food safety (O'Loughin, Sydney Morning Herald, 417/00) 

International Comparisons 

The Eurobarometer (BEPCAG, 1 997; INRA, 2000) is one of the most extensive 

surveys of public attitudes towards biotechnology, and has been conducted in many 
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countries, including Europe, UK, Denmark, Canada, US, Japan and New Zealand over 

different periods of time. Because the surveys have been run at slightly different 

times, caution must be exerted when making . comparisons. Respondents were asked 

to indicate (among other technologies) whether they thought biotechnology or genetic 

engineering (half the participants rated the former term, and half the latter term) would 

improv� our way of life in the next 20 years, have no effect, or make things worse. In 

1 996, of the participating countries, New Zealand had a less favourable attitude about 

genetic engineering in general than Japan, Canada or the EU average (Macer et al. ,  

1 997). 

Table 1 .1. Proportion of respondents in Japan (1=405), New Zealand (NZ=508), European 
Union (EU=weighted average, 1 6,246), Canada (C=1002) and Australia (AU=1203) 
who believed the technology would improve, make worse, or have no effect on life over 
the next 20 years. Note that only some people were asked to respond to both 
biotechnology and genetic engineering. 

Biotechnology Genetic Engineering 

J NZ EU c AU J NZ EU c 

Will improve 62 58 68 72 56 54 32 54 54 

No effect 4 5 1 2  6 3 7 8 13  9 

Make worse 1 2  1 7  20 9 6 1 2  39 36 26 

Don't  know 22 1 9  1 3  35 27 2 1  1 1  

No answer 0 0.4 0 0 0 0 0 

*Data not available for US 

Table 1 .2 Range of support for biotechnology in general by countries participating in the 
Eurobarometer. 

Support of Biotechnology in general 
-

AU 

42 

34 

Low Austria, 
support of Germany 
biotech 

Denmark, France, 
Lux, Ireland, 
Sweden, Nether, 

UK, Belgium, 
Finland, 

Italy, Greece 

Spain, 
Portugal, 
Canada, US 

High 
support of 
biotech 

New Zealand Japan 

(BEPCAG, 1997; Macer et al. 1997) 

However, New Zealanders were more accepting of specific applications of the 

technologies. Other surveys have also found this pattern (for instance, the US 

Congress Office of Technology Assessment, in 1987, or the New Zealand study 

conducted by Couchman & Fink-Jensen in 1990) . Indeed, it is becoming increasingly 

acknowledged that' attitudes towards the technology in general are poor indicators of 

acceptance of specific applications (e.g. Frewer, & Shepherd, 1 995). Table 1 .3 .  
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details the responses of the participating countries to specific applications of 

biotechnology. 

Table 1 .3 Support of specific biotechnology applications by countries participating in the 
Eurobarometer. 

Support for Specific Biotechnology Applications 

Low Austria, Germany, France, US 
encouragement Denmark, Lux, 
(animals) Sweden, UK, Ireland, 

Greece, 
Portugal 

Spain, High 
encouragement 
(animals) 

Netherlands, Italy, 
Belgium, Finland, 
New Zealand 

Low 
encouragement 
(medical) 

Austria, Germany, New 
Zealand 

Denmark, Lux, 
Sweden, UK, Ireland, 
Netherlands, Italy, 

High 
encouragement 
(medical) 

Low 

Belgium, Finland, 
France, Greece, 
Spain, Portugal, US 

Germany, UK, Ireland, Belgium, Finland, High 

encouragement 
(Ag and food) 

Austria, 
Denmark, 
Sweden 

Lux, Netherlands, Italy, Spain, Portugal, US encouragement 
France, Greece, New (Ag and food) 
Zealand, Japan 

(BEPCAG, 1997; Macer et al., 1997) 

For the most part, European consumers rated themselves more negatively than US 

consumers about the specific applications, although European consumers felt more 

positively towards genetic testing than did US consumers. As in the US, medical and 

crop applications of the technology were moderately supported, but European 

consumers were actually mildly opposed to food ingredient applications (Gaskell, 

Bauer, Durant, & Allum, 1 999). 

Support for biotechnology also varied by country within the European Union 

(BEPCAG, 1997). Support was greatest in Portugal and Spain, and least in Austria 

and Germany. The authors suggested tqat (with a few exceptions) countries 

exhibiting high levels of support tended to have low levels of contact with, and 

knowledge of, the technology. They also tended to have a "menacing" image of the 

technology, many expectations, and a relatively relaxed public attitude to risk and 

regulation. Those countrie� more likely to oppose the technology tended to have high 

levels of contact, high knowledge, a matter-of-fact image of the technology, and low-
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to-moderate expectations. They also tended to be more anxious about risk and 

regulation. The authors suggested that familiarity with biotechnology had provided 

greater opportunity for the emergence of co�cern. Interestingly, the latest findings 

(INRA, 2000) indicate that Germany is now one of the more accepting countries, 

highlighting the dynamic manner of the public's opinion on the topic. 

Looking at the pattern of responses given by Europeans, the authors found that 

typically, perceived usefulness of a biotechnological application was a precondition of 

support, and that some risk was acceptable as long as there was a perception of 

usefulness and no moral concern. However, moral doubts resulted in a rejection of 

the technology irrespective of people's views on use and risk. 

Many reasons exist as to why there are differences in attitudes towards biotechnology 

in different countries .  One factor could involve what Boehnke et al. ( 1 998) refer to as 

'micro' and 'macro' worries, seen in the context of Maslow's hierarchy of needs 

(Kahle, Homer, O'Brien, & Boush, 1997) . Micro-worries refer to concerns that would 

affect the self or individuals close in personal contact. Macro-worries refer to 

concerns about problems relating to the broader sphere, such as social class, country 

or the world as a whole. Boehnke et al. suggest that the first type of worry might 

reflect a deficit in the fulfilment of basic needs in the Maslowian sense. The second 

type of worry may be either unrelated to the state of need fulfilment, or may reflect the 

sufficient fulfilment of basic needs, thereby freeing 'psycho-energy' to worry about 

larger social entities. So European _countries tha! have relatively few concerns about 

feeding themselves may be more indined to view genetic engineering in terms of 

'macroworries' about the environment etc, while African or Asian countries that are 

experiencing real concerns about hunger may be more accepting of the technology. 

Given these differences in attitudes between different countries, how can we can we 

use this information to understand better what drives attitudes to genetic engineering? 

The next chapter will be spent exploring the role that cultural and individual values 

play in determining attitudes and beliefs. 
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In an attempt to do so, assumptions must be made: that value orientations take shape 

during the socialisation process and are fairly stable in adults; that value orientations 

are not mutually exclusive and individuals _can hold several orientations to some 

degree; and that values can vary across individuals, social-structural groups and 

cultures (Stern & Dietz, 1994). 
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Chapter 2. Values 

If we are to understand adequately why people feel the way they do about genetic 

engineering, we must first identify and explore the relevant underlying value systems, 

and the beliefs and attitudes that make up those systems. Theories based on these 

systems can then be formulated that will be open to testing. 

In the past, theories of experimental social psychology were usually presented as if 

they represented people throughout the world (Jahoda, 1 979). However, the majority 

of psychological research has been conducted by North American researchers 

(Goodwin, 1 996), or has utilised North American tools or procedures. Criticisms have 

been made since the 1 920's  that social theories should not be generalised or are not 

cross-culturally dependent (Goodwin, 1 996). With this criticism has come a renewed 

attempt at developing universal theories that can be tested on a wide range of cultures. 

Such researchers include Schwartz (1 994a,b; 1 999), Hofstede ( 1 980), Berry (1 980), 

Triandis ( 1 980) and Jahoda ( 1979) . 

What are values? Smith and Bond define values as 'universalistic statements about 

what we think is desirable or attractive' (Smith & Bond, 1 998; p. 65), while Hofstede 

defines values as 'a  broad tendency to prefer certain states of affairs over others ' 

(Hofstede, 1 980; p. l 8). Schwartz (1 999) defines values as; 

conceptions of the desirable that guide the way social actors (e.g. 

organisational leaders, policy-makers, individual persons) select actions, 

evaluate people and events, and explain their actions and evaluations . . .  In this 

view, values are trans-situational criteria or goals . . .  ordered by importance as 

guiding principles in life (Schwartz, 1999: pp. 3-4 ). 

Values are defined by Vaughan and Hogg ( 1 998, p. 95) as ' a  higher order concept 

thought to provide a structure for organising attitudes' .  Feather ( 1 994; as cited in 

Vaughan & Hogg, 1998) identifies several features of values : 

• They are general beliefs about desirable behaviours and goals 

• They involve judgements about 'goodness' and 'badness' 
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• They transcend attitudes and influence the form of the attitudes 

• They provide standards for deciding between alternative behaviours, evaluating 

actions, planning behaviour, justifying opinions and conduct, and presenting the 

self to others 

• For any given person, they can be organised into hierarchies and the relative 

importance of the values may change over a lifetime 

• Value systems vary across individuals, groups and cultures. · 

Values can be seen as distinct from attitudes or beliefs, since they function as an 

organised system and serve to determine attitudes and behaviours (Schultz & Zelezny, 

1 999). Attitudes are defined by Vaughan and Hogg ( 1 998) as "relatively enduring 

organisations of beliefs, feelings, and behavioural tendencies towards socially 

significant objects, groups, events or symbols . . .  a general feeling or evaluation -

positive or negative - about some person, object or issue" (p. 80). They contrast to 

norms in that they are private, internalised cognitive constructs. Norms, in contrast, 

are "attitudinal and behavioural uniformities that define group membership and 

differentiate between groups" (p. 136). They are public and represent the cumulative 

expectations of others. 

2.1 The Search for Universal .Values 

Hofstede defines culture as : 

the collective programming of the mind which distinguishes the members of 

one human group from another. . .  culture determines the identify of a human 

group in the same way as personality determines the identity of an individual 

(Hofstede, 1 980; p. 2 1 ). 

Cultural values 'represent the implicitly or explicitly shared abstract ideas about what 

is good, right, and desirable in a society' (Schwartz, 1 999: p. 4 ). 
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Hofstede made one of the first major steps towards developing a theory of universal 

values, published in 1 980. Hofstede had access to a huge number of surveys 

conducted by a large, American-owne� rimlti�ational firm in 40 countries. The survey 

was originally designed to assess various "'aspects of employees ' work experiences. 

After factor-analysing the mean scores for each country, Hofstede determined that he · 

could classify the countries along four dimensions called 'power-distance' , 

'uncertainty avoidance' ,  individualism-collectivism' and 'masculine-feminine' . 

Power distance is characterised in terms of respect and deference between those in 

superior and subordinate positions. :Uncertainty avoidance focuses on planning and 

the creation of stability as a way of dealing with life's uncertainties. Individualism

collectivism details the continuum of whether one' s identity is defined by personal 

choices and achievements or by the character of the collective groups with which one 

is associated. Finally, masculinity-femininity describes the emphasis on achievement 

or on interpersonal harmony. 

Hofstede later expanded the number of countries assessed to 50 national cultures, and 

three 'regions' .  However, the most common criticism of Hofstede's research is the 

absence of information from the former Communist bloc and most of Africa (Smith & 

Bond, 1 998). Other criticisms have also been made. 

Researchers formulate theories about societies (or countries) to enable them to predict 

the behaviour of that society (although not to predict the behaviour of a specific 

individual). Provided that a study done in a particular country is based on an 

adequately representative sample, knowledge of the Hofstede scores for that country 

may be helpful in interpreting the average results from persons in those countries . 

However, many researchers have argued that Hofstede's scores were not based on a 

representative sample (Smith & Bond, 1 998; Schwartz, 1 994a). For instance, all of 

Hofstede's respondents were drawn from a single multi-national company, were 

predominantly male, and from a particular department in the company. 

Another problem is that of 'ecological fallacy' .  Hofstede's culture-level measurements 

are based on the sums of individual characteristics and may have limitations when 
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extended to individual behaviour (Gregory & Mun.ch, 1996). For instance, the 

individualism-collectivism dimension fails to consider values that either serve 

collective goals, but not an in-group, or se�e the individual, but do not directly 

conflict with in-group goals (Schwartz, 1994a). 

Schwartz, ( 1 994a) has been perhaps the most commonly cited rival to Hofstede's 

system. Schwartz proposed three fundamental needs : biological, social co-ordination 

and survival and welfare of groups. From these needs, Schwartz identified 56 values 

and constructed a questionnaire in which respondents were asked to indicate the 

degree to which they felt these values were 'guiding principles in my life' (Smith & 

Bond, 1998; Schwartz, 1 994b). Schwartz has sampled students and schoolteachers 

from 50 countries, from all the regions around the world. In terms of analysis, 

Schwartz first subjected the data from each country to smallest space analysis (which 

locates the mean for each item in a multidimensional space). Thus he analysed the 

data by focusing upon individuals within each country separately. 

The procedure revealed which questionnaire items clustered together, but not the 

importance of those items to the country. The spatial relationships between the items 

for each country were very consistent with each other, suggesting a similar structure of 

the values. The spatial relationships of the means within two dimensions can be 

summarised as falling within ten domains, which Schwartz calls motivational 'value

types' .  

Although Sch'Yartz's ten value types initially appeared to contradict Hofstede's 

dimensions, closer examination reveals that the location of the value types resembles 

Hofstede's dimensions. Value types such as self-direction, and stimulation, which 

Schwartz summarises as 'openness to change' lies opposite types such as security, 

tradition and conformity, which Schwartz summarises as 'conservatism' .  This 

dimension shares similarities with Hofstede's individualism-collectivism. 

Masculinity-femininity appears as achievement versus universalism, and power 

distance appears as power versus benevolence. Schwartz classes these as self

enhancement versus self-transcendence (Smith & Berry, 1 998; Schwartz, 1994). The 

14  



tenth value type, called 'hedonism' includes emphases on both self-enhancement and 

openness to change (Boehnke et al ., 1 998). 

Schwartz took his analysis a step further
-
by undertaking a further smallest space 

analysis comparing the structure and distribution of the country averages. Although 

the overall distribution of values is similar to those found earlier, they could be better 

summarised by several value-types, named differently to those found at the individual 

level to prevent confusion. The polarities that emerged are conservatism versus 

autonomy, and mastery/hierarchy versus harmony/egalitarian commitment (Schwartz, 

1 994a,b). 

After assessing the major studies conducted to determine culture-level universal 

values, Smith & Schwartz (1 997; as cited in Smith & Berry, 1998) concluded that 

there are two dimensions: autonomy versus embeddedness (reminiscent of 

individualism-collectivism) and negotiation among equals versus acceptance of 

unequal hierarchical roles (reminiscent of power distance). The two dimensions 

create four categories (see Table 2. 1 ) : vertical and horizontal collectivists 

(distinguishing between collectivism in the context of hierarchy, and collectivism 

occurring within more egalitarian contexts respectively), universalism (similar to 

Schwartz's egalitarian commitment value type and individualism occurring within the 

context of low power distance), and particularism (the favouring of one's  immediate 

associates) . 

Table 2. 1 .  Smith and Schwartz's classification of culture types (1997; as cited in Smith & 
Bond, 1998) 

Dominant Value 

Hierarchy 

Equality 

Embedded ness 

Vertical collectivists 

Horizontal collectivists 

Autonomy 

Particularists 

U ni versa lists 

The aim of the discussion above was to provide some background to the field of 

values research. This information may prove useful when we start exploring the role 

that society plays in determining perceptions and acceptance of genetic engineering 
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among different cultures. For instance, to what extent do perceptions of government, 

big business, friends or family influence a culture's acceptance of the technology? 
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2.2 The Individual 

So far, discussion about values, attitudes and beliefs about genetic engineering has 

centred on comparisons between whole countries or cultures. But this is only the first 

step. As mentioned in the previous section, one of the concerns about Hofstede's 

( 1980) individualist-collectivist dimension is the 'ecological fallacy' where culture

level distinctions are assumed to also hold at an individual level. This is not 

necessarily true, since values can be shown to exist that serve collective goals, but do 

not serve an in-group, or serve individual goals, but do not directly conflict with an in

group (Gregory & Munch, 1 996; Schwartz, 1 994a) . 

When we want to find out how 'society' feels about a topic, we ask the individuals 

that compose that society. Even within a society, we can frequently segment the 

responses based on various demographics (gender, age, socio-economic income, and 

personality variables). Thu� a culture or country' s overall response would be the 

average of a number of different groups' scores, and therefore only tells us part of the 

story. 

What causes one person to find genetic engineering more or less acceptable than 

another person? Value orientations may affect beliefs about the consequences of 

attitude objects (such as pesticides, irradiation, and organics) for the things an 

individual values, thus impacting on that individual's attitudes and behaviour (Stem, 

Dietz, Kalof, & Guagnano, 1 995) .  We know about the universal values possessed to 

some degree by each individual (identified by Schwartz, as discussed above). How do 

those values influence people's beliefs, attitudes and behaviour in relation to factors 

that might determine acceptance of genetic engineering? The following sections 

discuss a number of the factors previous re�earch has suggested may influence the 

way consumers perceive genetic engineering. These include attitudes to the 

environment, attitudes to big business (pro or anti-corporatism), religious and cultural 

affiliation, attitudes towards food (in terms of food applications of genetic 

engineering), and demographic differences. Discussion of these attitudes and beliefs 

will hopefully illuminate some areas worthy of further exploration in this thesis. 
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2.2.1 Environmentalism 

Key players in the New Zealand debate over the technology include a number of 

environmental groups such as Greenpeace a,nd Royal Forest and Bird Society. In 

addition, many of the recent genetic engineering developments focus on impacts to the 

environment (for instance, pest or weed control). Because of this, it is important to 

explore underlying values and beliefs and in tum, attitudes and behaviour concerning 

the environment. 

One way of understanding environmental values and beliefs is the use of 'paradigms' 

typifying a group 's  beliefs, values and attitudes involved in their relationship with the 

physical environment. It does not necessarily have to be held by all members of the 

community, but typifies the world-view most commonly held within that community. 

It is transmitted from generation to generation by institutions, socialisation and 

learning (Gooch, 1 995). 

The New Environmental Paradigm 

According to Dunlap and Van Liere ( 1 978), the 'Dominant Social Paradigm' (DSP) 

in the Western society of the 70's  was one of a 'belief in abundance and progress, a 

devotion to growth and prosperity, faith in science and technology, and commitment 

to a laissez-faire economy, limited governmental planning and private property right' 

(Dunlap & Van Liere, 1 978;  p. 10). However, the authors also noted an emerging 

paradigm representing a direct challenge to the DSP - the 'New Environmental 

Paradigm' (NEP). 

The NEP emphasises 'l imits to growth' ,  an importance of preserving the 'balance of 

nature', and the need to reject the anthropocentric notion that nature exists solely for 

the purpose of humankind. The NEP can be typified by the metaphor of 'earth as a 

spaceship ' ,  where earth is seen as delicate, with limited resources, and where humans 

efforts to dominate over nature will lead to serious environmental problems (Dunlap 

& Van Liere, 1978). In order to determine the extent to which the public accepted the 

content of the NEP at the time, the authors developed a scale called the NEP scale. 

However, some researchers have questioned the use of the NEP scale in non-Western 

societies (for instance, Gooch's ( 1995) use of the scale in the Baltic States), where 
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perceptions of environmental issues may occur at a local rather than global level. For 

instance, in the Balkans, people's perceptions of environmental problems appeared to 

be based on immediate living conditions� rath�r than the environment alluded to in the 

NEP scale which is more global in nature. The NEP scale is also limited by the fact 

that it does not necessarily predict pro-environmental behaviour (as opposed to 

attitude). 

Environmentalists and their opponents focus discussion of environmental issues on 

three classes of valued objects: the self, other people, and nonhuman objects. Based 

on these three value objects, Merchant (1992) identified three 'ethics ' :  the egocentric, 

homocentric, and ecocentric respectively. The egocentric ethic is grounded in self, and 

is historically associated with the rise of laissez faire capitalism and a mechanistic 

world view. It adheres to the claim that what is good for the self is good for society. A 

homocentric ethic is grounded in the social good, and underlies those ecological 

movements whose primary goal is social justice for all people. Society should act in 

such a way as to ensure the greatest good for the greatest number of people. Finally, 

an ecocentric ethic is grounded in the whole ecosystem, and guides the thinking of 

most deep ecologists, spiritual ecologists, Greens, cultural ecofeminists, organic 

farmers, bioregionalists, and most indigenous peoples ' movements. Everything is 

interconnected. No part of the ecosystem can be altered without altering the dynamics 

of the cycle. Others theorists have used different terminology, but have essentially 

focused on the same value objects. 

Stem 's Model of Environmental Attitude Formation 

Stem and Dietz (1 994) have identified three categories of environmental values that 

bear considerable resemblance to Merchant's 'ethics ' :  egoism, social-altruism, and 

biospherism. People with egoistic values are more likely to respond to protect the 

environment if attitude objects impact on them personally, or oppose protection if the 

personal cost is too high. Those identifying with the social-altruistic category tend to 

judge attitude objects on the basis of the impact on other human groups. Finally, 

biospheric attitudes exist in people who judge attitude objects in terms of the impact 

on the ecosystem or biosphere. 

1 9  



Their study attempted to predict environmental behaviour, using an extension of 

Schwartz' s  norm-activation model ( 1 977; as cited in Stem & Dietz, 1 994) . According 

to Schwartz, individuals would display ·altru�stic behaviour when they held personal 

norms regarding that behaviour. These norms would result from both the awareness 

of the consequences of performing, or not, that behaviour, and the ascription of 

personal responsibility for carrying out the altruistic behaviour. Stem et al. ( 1 993, 

1 994) predicted that these moral norms could also be activated by biospheric and 

egoistic values. 

Stem and Dietz ( 1 994) estimated the following equation: 

M = Vego ACego + Vsoc ACsoc + Vbio ACbio + E, 

where M is the motivation to act (or behavioural intention) and the subscripts ego, 

soc, and bio refer to the egoistic, social-altruistic, and biospheric value orientations 

(V) or the associated awareness (beliefs) about consequences (AC). E represents the 

stochastic residual term. Awareness of consequences can be seen in terms of the 

perception of the costs and benefits of engaging in the behaviour (Karp, 1 996). 

A regression of the political action scale on the AC (belief) measures showed 

significant relationships on all three consequences: ACego and ACbio, and ACsoc. 

supporting the conclusion that each of the three value orientations would predict 

action for individuals who believe environmental conditions have adverse 

consequences for the relevant valued objects. 

Attempts were made by Stern and his colleagues to understand these environmental 

values in terms of Schwartz's universal values (Stem & Dietz, 1 994). As discussed 

earlier in the chapter, Schwartz's universal values can be reduced to two dimensions 

or value orientations. The Self-transcendence/Self-enhancement dimension reflects 

the distinction between values oriented toward the pursuit of self-interest and values 

related to a concern for others . The second dimension has Openness to change and 

Conservatism as anchors, reflecting values motivating people to pursue their own 
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intellectual and emotional interests in unpredictable directions and values of 

preserving the status quo and certainty. 

Stem et al. '  s initial findings with students demonstrated that the social-altruism and 
'biospheric values corresponded closely to the self-transcendence direction of 

dimension one, while egoism translated closely to the self-enhancement direction. 

Biospherism and social-altruism could not be distinguished, and was hypothesised as 

stemming from the fact that society does not yet make the distinction between valuing 

nature for itself, and valuing nature because of the benefits it provides to humans. 

They therefore identified the value as the biospheric-altruistic value. 

Because they had sampled students only previously, Stem, Dietz, Kalof, and 
l 

Guagnano (1 995) used the general population in order to make the results more 

generalisable. Once again, biospheric value items fell in the same factor as the social-
. . 

altruistic items, and was therefore called the biospheric-altruistic value orientation. 

In contrast to their earlier study however, a regression of the political action scale on 

the AC (belief) measures showed significant relationships with ACego and ACbio. but 

not ACsoc· In addition, the egoistic and biospheric-altruistic value clusters were both 

significantly related to willingness to act politically, (in opposite directions). Self

transcendence was found by Stern et al. ,  (1 995) to be a positive predictor of pro

environmental behaviour, while self-enhancement was a negative predictor. 

Schwartz' s  second dimension (openness to change-conservatism) did not have 

predictive ability. 

Using a different technique to Stern et al. ,  Karp (1 996) used factor analysis to produce 

factors that were representative of the four quadrants of Schwartz' s  two dimensions: 

self-transcendence/openness to change; self-transcendence/conservatism; self

enhancement/openness to change; and self-enhancement/conservatism. Valuing self

transcendence/openness to change was a strong predictor of pro-environmental 

behaviour, and valuing self-enhancement/conservatism was a strong negative 

predictor. Karp found that pro-environmental behaviour was a composite construct, 

distinguished by underlying behavioural domains labelled the Activist, the Good 
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Citizen and the Healthy consumer. However, the value measures in the study did not 

exhibit many separate effects across the three types of behaviour. 

Schultz and Zelezny (1 999) used a much larger sample, although still based on 

students. The researchers surveyed people from 14 countries from Europe, Latin 

America, Canada and the US. In contrast to Stern et al., the researchers used the 

division suggested by Thompson and Barton (1 994 as cited in Schultz & Zelezny, 

1 999), based on intrinsic value of plants and animals (ecocentric) and value of 

humans, both self and others (anthropocentric). The results formed consistent patterns 

in all countries, and found that Schwartz's Universalis� was a strong positive 

predictor of both the NEP scale scores and ecocentrism, while Power and Tradition 

were negative predictors. Power was a positive predictor of anthropocentrism, while 

Benevolence (the value type which together with Universalism, comprises self

transcendence) was a negative predictor. In addition, �he value types associated with 

Schwartz's Traditional values (tradition, conformity and security) each made unique 

positive contributions to the prediction of anthropocentric concerns. 

Levy-Leboyer, Bonnes, Chase, Ferreira-Marques, and Pawlik (1996) conducted a 

study in France, Germany, Italy, Portugal and the UK to identify determinants of pro

environmental behaviour. Participants in their study completed a number of scales 

designed to assess their attitudes and behaviours related to environmental issues, and 

their position on various possible determinants of pro-environmental attitudes and 

behaviours. Using correspondence analysis, the authors described the principle axis, 

which mainly explained low and high levels of pro-environmental behaviour, and 

differentiated national subsamples. On one end of the axis sat high levels of pro

environmental behaviours, pro-environmental attitudes, risk perception, and 

subjective knowledge, and a representation �f environmental issues as controllable 

and having global causes. The same variables appeared at the other end of the axis, 

but at low levels. Environmental issues were seen as impossible to control, and 

having local causes. In terms of pro-environmental activity and attitudes, from 

highest to lowest, sat Germany, Italy, Portugal (near the centre), UK and France. 

However, different variables were better at explaining pro-environmental behaviour in 

the different countries, meaning that no general rules would apply to all the countries 
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in order to develop pro-environmental behaviours. Never-the-less, the authors noted 

the importance of risk perception and subjective knowledge in predicting pro

environmental behaviour. 

Straughan and Roberts ( 1999� expanded the attempts to predict pro-environmental 

behaviour (or as they termed it, ecologically conscious consumer behaviour, or 

ECCB) by looking at both demographic and psychographic variables. Perceived 

Consumer Effectiveness (PCE) was shown to be the most important correlate of 

ECCB. This factor described the degree to which individuals believed they could 

positively influence the outcome of environmental problems. Stem et al . '  s ( 1993) 

altruism measure was also shown to be an important correlate, as was the liberalism 

measure (where a left-of-centre political agenda was more consistent with pro

environmental attitudes and behaviour) . The results therefore suggested that someone 

who was concerned with the environment was
· 
unlikely to behave in a proactive way 

unless they felt they could be effective in combating environmental difficulties. In 

this sense, attitude formation was a precursor to behavioural response, in keeping with 

foundations of behavioural research (e.g. Fishbein & Azjen, 1 972). This relationship 

will be explored in one of the studies that make up this thesis (see Chapter 6). 

2.2.2 Anti-Corporatism 

Environmental attitudes have been identified as a key factor in predicting consumer 

attitudes towards genetic engineering. However, although many environmental 

groups oppose the technology, it would be simplistic and nai've to say that they oppose 

the technology purely because of potential impacts to the environment. 

Greenpeace is perhaps the most well known member of the pro-environmental 

movement. They are also ardent opponents of genetic engineering. The organisation 

has profited well fol lowing their success in opposing genetic modification in Europe. 

In their discussion on "Greenpeace as a Weapon", Eyerman and Jamison ( 1 989) 

highlight the tactics of this organisation that include making all environmental issues 

black and white moral issues. However, Greenpeace' s adoption of moral superiority 

and refusal to compromise on environmental issues can be problematic, in that 

activists differ with regard to how strongly arguments should be couched in moral 
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terms. For instance, the organisation is now suffering high-level resignations 

(including the executive director) and embarrassing attacks from the founder and 

former President of Greenpeace for their rn}sguided attacks on a technology with 

potential to decrease pollution and pesticide use - core issues for their organisation 

(Food Security Network, 2000). 

Given the role Greenpeace plays in raising awareness of environmental issues, why 

would they oppose such a technology? Greenpeace founder and former President of 

Greenpeace, Patrick Moore, suggests that it is because many environmentalists can ' t  

make the transition from confrontation to  consensus (a  pertinent factor in  terms of 

minority influence - discussed later in this chapter), and can not get out of adversarial 

politics (Food Security Network, 2000). This particularly applies to political activists 

who are using enviromriental rhetoric to cover up agendas that have more to do with 

class warfare and anti-corporatism than with the actual science of the environment 

(Food Security Network, 2000) . Ironically, Greenpeace has become one of the 

multinational organisations that members have traditionally fought against (Eyerman 

& Jamison, 1 989). 

Eyerman and Jamison ( 1989) suggest that Greenpeace has become an organisational 

weapon, using Philip and Selznick's ( 1 960 as cited in Eyerman & Jamison, 1 989) 

definition of the term. According to these theorists, the key to defining an 

organisation as a weapon lies in the legitimacy of its tactics for the wider community 

in which it operates. While Greenpeace certainly does use legitimate methods of 

operation, it also uses attention-getting illegitimate methods. But most importantly, 

Greenpeace can be viewed as an organisational weapon because of its "specialisation 

in the organisational dimension of the environmental cognitive praxis" (Eyerman & 

Jamison, 1 989; p. 104). Cognitive praxis refers to the cultural orientations which form 

the basis for a collective identity. It is what gives a social movement its specific 

identity and forms its frame of reference. The organisational dimension is one of three 

dimensions of the cognitive praxis: cosmological, technical and organisational. 

Central to the cosmological dimension is the belief that all natural phenomena are 

interrelated. The technological dimension refers to the specifics of the environmental 

protest - the specific techniques required to achieve the new ecological relationship 
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between society and nature. Finally, the organisational dimension stresses 

participation and democratisation. With it comes a new kind of expert, the counter

expert, whose job is to challenge the elitis� and hierarchical nature of the modern 

scientific and technological system. Greenpeace can be seen as an organisational 

weapon because it is consciously designed to be an efficient and effective tool in 

forcing governments and business to comply with its version of environmentalism. A 

particularly effective approach has been to play on consumers ' fear of the unknown. 

Certainly, there are a group of consumers for whom fear of the unknown plays a large 

role in their decisions not to purchase or consume products (eg. Pliner and Hobden, 

1 992; Lee, 1989) 

Greenpeace is not the only organisation to have profited by creating fear of the 

technology. It could be argued that the potential to develop the organic market would 

be limited if consumers were satisfied with food safety. Organics are reported to be 
. . 

one of the fastest growing agricultural sectors in the UK, with demand increasing for 

organic produce and livestock by as much as 40% in one year (Benjamin, CNN, 

8/1 1/99) . Indeed, the Organic Products Exporter Group in New Zealand believes that 

while in New Zealand the industry is growing by 20%, it is 'small-fry' compared to 

the demand in places such as the UK, where the industry is expected to be worth $ 1 6 

billion in 2000. The US organic market is forecast to be worth some $90 billion 

dollars by 2006 (Stevenson, NZ Herald, 21/02/00). The Organics industry has even 

hired the public relations firm Fenton Communications (who played a major role in 

the Alar apple scare (Anon. ,  The Washington Times, 13/09/98)), to publicise efforts to 

pressure a number of large companies to stop production of all foods containing 

genetically modified ingredients (AgBiotech Reporter, 2000; Economic & 

Agricultural Trade 2000, 2000). 

It is therefore apparent that while environmental groups' main concerns have to do 

with human's impact on the environment, it can be argued that with some of the more 

outspoken environmental groups such as Greenpeace, there is also a strong undertone 

of political activism aimed against multi-national corporations. The resulting 

communications released by such groups about genetic engineering may therefore 

stem, not from the impacts of the technology on the environment or health, but from a 
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deeper rejection of 'globalisation' or 'big-business ' :  This is a key issue because 

consumers may be more inclined to believe the side they trust and affiliate with. It is 

therefore expected that both environmentalisn: and anti-corporatism will play a role in 

determining acceptance of genetic engineering, and this will initially be explored 

through focus groups (detailed
. 
in Chapter 4). These attitudes will also be included in 

the modelling that is described in Chapter 6. 

2.2.3 Religion 

The Eurobarometer (BEPCAG, 1997) demonstrated the role that moral concerns play 

in determining acceptance of genetic engineering. According to Geertz (Merchant, 

1 992), religious beliefs establish powerful moods and motivations that translate into 

social behaviours. Combined, this suggests that religion could ostensibly play a 

considerable role in determining acceptance of new technologies such as genetic 

engineering. Buddhism and Christianity make an interesting comparison. 

Becker (1 999) describes the foundation of Buddhism as stemming from four noble 

truths: 

1 .  All i s  suffering. All experiences and phenomena are impermanent. The more we 

become attached to pleasurable experiences, the more we suffer when we can no 

longer experience them. 

2. The cause of suffering is desire. There are certain instances where we suffer, such 

as if we are too hungry, or cold, or sick. What causes our suffering is our desire 

for heat, food, or health, which_ in turn generates more suffering, in the form of 

generating heat and pollution, or killing of plants and animals to feed ourselves. 

This reflects the interconnectedness of all things. 

3 .  The solution to suffering is control of desire. This noble truth acknowledges the 

fact that we cannot eliminate desire, but suggests that our desires can be controlled 

so as to impact least negatively on our environment. 

4. Control of desire can be achieved through the Eightfold Noble Path (right views, 

right intention, right speech, right action, right livelihood, right effort, right 

mindfulness, right meditation). This contrasts with systems such as Judea

Christianity in that it is not a set of rules to live by, but rather an attitude of 

friendliness and compassion, humility and equanimity. 
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The four cardinal vices in Buddhism are: 

1 .  injury to life 

2. taking what is not one's own 

3. base sexual conduct 

4. false speech 

However, these are not commandments to be obeyed, but rather goals towards which 

we can all strive. Even while reciting them, Buddhists know that they are violating the 

principles, but they continue to strive towards attaining them (Loy, 1999). 

Because Buddhism is built on the tenet that everything in the universe is interrelated 

(in the sense that there is a genuine intermingling of parts of the ecosystem), it 

espouses the viewpoint of biocentrism (biospherism), or ecocentrism (Merchant, 

1 992), and hence self-transcendence (Loy, 1999). This suggests that products may be 

viewed positively if the process and end result maintains or improves the balance that 

humans have with the ecosystem. Products that that impact negatively on the 

environment around us are less likely to be acceptable. Thus, drawing conclusions 

about how people adopting a Buddhist perspective will respond to genetic engineering 

is likely to be misleading without referring to specific applications. 

In comparison to Buddhism, Christians adhere to the Apostle's  Creed. 

I believe in God, the Father almighty, creator of heaven and earth. 

I believe in Jesus Christ, His on Son, our Lord. He was conceived by the 

power of the Holy Spirit and born of the Virgin Mary. He suffered under 

Pontius Pilate, was crucified, died, and was buried. He descended to the dead. 

On the third day He rose again He ascended into heaven and sits at the right 

hand of God, the Father Almighty. From thence He shall come to judge the 

living and the dead. 
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I believe in the Holy Spirit, the holy catholic Church, the communion of saints, 

the forgiveness of sins, the resurrection of the body, and the life ever lasting. 

Amen. (Oliver, 2000) 

According to the Judeo-Chri�tian mandate of Genesis I, 28 we should 'Be fruitful and 

multiply, and replenish the earth and subdue it' .  Because it espouses the view that 

people are fundamentally different from all other creatures on Earth, over which they 

have dominion, many (but not all) forms of Christianity could be perceived as taking a 

rather anthropocentric or egocentric (Merchant, 1 992) viewpoint. In this respect, 

biotechnologists could consider themselves as continuing the 'good work' of 

creativity - of subduing, cultivating and taking care of the earth. 
I 

A more homocentric viewpoint may also be embodied by Christianity, in the sense 

that humans are stewards and caretakers of the · world, made in the image of God 

(Merchant, 1 992). In this respect, a Christian viewpoint may be seen as compatible 

with that of 'science' ,  whereby the history of humanity is one of progress (Macer, 

1 997; Loy, 1 999). The example of Noah's Arc provides a good example of the support 

for biological diversity, where Noah saves all the wild and domestic animals from an 

environmental catastrophe caused by human action (Macer, 1 997). 

However, the Biblical doctrine of creation and preservation shares much with the 

Asian view of harmony. There have also been many instances where technological 

progress is seen as interfering with .the 'natural ' process as determined by God (for 

1 instance, many developments in the medical field). That is, the attempt to take God's 

work into our own hands. In addition, there are many other aspects of concern 

associated with genetic engineering, such as the patenting of life, and the motivations 

of those developing the technology. Thus, as with Buddhism (and indeed, with any 

religion), it is important to acknowledge that acceptance of genetic engineering will 

depend on the process and application. 

In order to better elicit possible issues with genetic engineering that are specific to 

particular religious beliefs , the focus groups detailed in Chapter 4 will explore 
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perceptions regarding genetic engineering held by . consumers who have either 

Buddhist or Christian affiliations. 

2.2.4 Maori Worldview 

New Zealand has its own indigenous culture - that of Maoritanga. Like many other 

indigenous cultures, Maoridom takes a biocentric or ecocentric viewpoint. According 

to Maori mythology, 

. . .  nature and people are interrelated, stemming from the union of Ranginui 

(the Sky Father) and Papatuanuku (the Earth Mother). Their first son, Tane, 

along with his brothers escaped to the world of light, and created his own 

dominion in the form firstly of trees, then birds, insects and other living things. 

Lastly, he created human life, by combining elements of Rangi and Papa, and 

fashioning a female form from the earth. He then breathed mauri into her 

nostrils (Manatu Maori, 1 99 1 ;  as cited in Gibbs, 1996). 

Thus all elements of the living world, including humans and genetic material, are 

related and are linked by the possession of mauri - the life force. Each species is 

conferred a right to its own integrity, with people seen in relation to other species, 

rather than possessing a 'superior' position. For instance, Tane created trees prior to 

people and are therefore older and deserving of respect (Tipene, 2000). 

Maoridom can also be seen as a collectivist culture, given the emphasis on collective 

responsibility and collective achievement, and the importance of the family (Patterson, 

1 992; Gregory & Munch, 1 997) . In collectivist cultures, values such as security, 

tradition and conformity are stressed, and social norms may be more important than 

individual preferences (Gregory & Munch, 1997). Emphasis is therefore placed on 

discussion meetings with iwi or hapu to discuss issues of impact to those members. 

An additional area of concern with genetic engineering may therefore be the process 

by which members of the community are consulted. Chapter 4 explores the attitudes 

that Maori have regarding genetic engineering, and identifies areas where differences 

in opinion compared to other cultures are apparent. 
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2.2.5 Attitudes towards Food 

Rozin argues that cultural factors are the primary determinants of human food 

selection (Rozin, 1 988), that is, people have attitudes and beliefs about food, and its 

meaning and significance in social order. Fallon and Rozin ( 1 980; Rozin & Rozin, 

1 98 1 )  suggest that acceptance or rejection of particular foods can be broken down into 

three categories of motivation: sensory-affective (liking or disliking the sensory 

characteristics); anticipated consequences (beliefs about beneficial or harmful 

· consequences of eating the food); and ideational concerns (the knowledge of the 

nature or origin of the food). Respectively, rejection of a food can be caused by 

distaste, perceptions of danger, or because the food is perceived as inedible. Rejection 

can also be caused by a combination of these motivations. For instance, disgust 
' 

identifies a category of foods that is caused by both distaste and ideational factors (eg 

insects in Western culture). Interestingly, ideational factors are rarely involved in 

acceptance of food. The role of culture does not play much of a role in determining 

distaste or good taste, but it does in terms of communicating anticipated consequences 

and ideational concerns. 

Culture is also influential in determining the contexts in which food is eaten - that is 

culinary practices. For instance, certain flavour principles are followed in different 

countries . In China, such flavour principles involve soya sauce, ginger root and rice 

wine. In Mexico, it involves chilli-pepper with lime or tomato (Rozin, 1 983; as cited 

in Rozin, 1 988). Rozin and Rozin ( 1981 )  have postulated that the uses of such 

flavour principles are required to accommodate the dilemma of 'the generalist ' .  That 

is, humans, as omnivores, consume a wide range of food substances. This continuous 

search for new foods enables the generalist to minimise the effects of mildly toxic or 

nutritionally imbalanced substances. However, unlike other organisms with a 

considerably more restricted, and innately programmed diet, 'the generalists' must 

have another system for identifying and evaluating the safety of these many 

substances. Culture is believed to help in this task, by accumulating knowledge about 

valuable and dangerous substances and methods for treating food items that become 

nutritionally valuable once detoxified. Within the familiarity of one's culture, the fear 

of eating can be reduced. However, the dilemma occurs because familiarity breeds 

boredom. The Rozins believe that seasoning of food is a cultural response to this 
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dilemma. Seasoning allows the main dishes in a particular cuisine to provide a 

reassuringly familiar flavour to that culture. Variations to those combinations can be 

used to satisfy any desire for variety. 

Some foods can be described as having an 'acquired' taste, since on initial 

consumption they could be perceiv�d as inedible (for example, hot chilli peppers, or 

bitter chocolate). In these instances, culture plays a large role in adoption of these 

foods, since exposure must be 'forced' to produce an acquired taste. Culture is also 

important in developing practices for those foods that need particular preparation to 

enable it to be safely eaten. For example, bitter manioc, which is a staple in South 

American and Africa, needs repeated pressing and rinsing with water to rid it of 

cyanide. 

Food Neophobia 

People have a very personal, intimate relationship with their food and food can elicit 

many emotions. It is quite reasonab�e to believe that, by ingesting food into the body, 

the properties of the food become properties of the body (Rozin, 1988). This can be 

reflected in the saying 'You are what you eat' .  Rozin ( 1988) reports on a belief in 

traditional cultures called the Law of Contagion, that suggests that things that have 

been in contact continue to exert an influence over each other, even after physical 

contact has ceased (Mauss, 1 972; as cited in Rozin, 1 988). There is some reason to 

believe that this belief may also exist subconsciously in Western culture (Rozin, 

1 988). 

A certain group of people can be classed as food neophobes, fearing the worst about 

new food practices, new chemicals, or new technologies involved in producing food 

(Lee, 1 989; Pelchat & Pliner, 1 995). Sw;h people view these as experimental, 

artificial and risky. As a result, they are very reluctant to try anything they perceive to 

be unfamiliar, or novel. Food produced using genetic engineering can be placed into 

this category. 

Risk assessment may therefore play a large role in determining acceptance of such a 

new food. Referring to the work of Tversky and Kahneman ( 198 1),  people tend to be 
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risk averse when making a choice involving gains, and risk taking when making a 

choice involving losses, and a difference between options will be larger when it is 

framed as a disadvantage than if framed as a� advantage. Thus Lee ( 1 989) notes that 

consumers have been conservative (risk averse) · in their acceptance of irradiation 

because it involves a choice of gains (extending shelf life). In contrast, consumers 

revolted against the proposed moratorium on saccharine (the only artificial sweetener 

at the time) and were prepared to accept the risks because it involved a choice of 

losses. Food produced through genetic engineer�ng can be compared to the issue of 

irradiation, where consumers must make a choice based on gains. Perhaps novel 

products frequently fall into this latter category exactly because they are novel, and 

have yet to prove their claims of benefits. In contrast, removing an established 
· I  

product with proven benefits but real risks may be more difficult. 

Lee also suggests that today' s society is becoming increasingly risk intolerant, so that 

there is now a desire for absolute certainly in food safety. While experts talk about 

hazardous quantities in terms of 'parts per million' or 'parts per billion' ,  to the lay 

person, even extremely small quantities of hazardous material cause fear, simply 

because they are there. The opposite can also be true, whereby neophobia can be 

created by emphasis by marketers on what has been left out (for example, the 

revelation that vegetarian cheese was made without the use of the enzyme found in 

cow stomachs, unlike normal cheeses). 

Pliner and Hobden ( 1 992) suggest that humans are faced with the dilemma produced 

on the one hand by the survival instinct of avoiding unknown and potentially harmful 

food, and on the other, by the drive to expand the diet. Some foods categories are 

represented to a greater degree in food neophobia, such as products of animal origin 

(Pliner & Pelchat, 1 99 1 ) . 

Pliner and Pelchat ( 1 99 1 )  expanded on a taxonomy of food rejection developed by 

Rozin and Fallon ( 1 980; as cited in Pliner & Pelchat 1 99 1 ;  Martins, Pelchat, & Pliner, 

1 997) that is made up of three dimensions. Distaste reflects food rejections motivated 

by dislike of some sensory attribute (taste, smell, texture), while danger reflects 

anticipated harmful consequences of ingesting a particular substance. Disgust reflects 

32 



rejection motivated primarily by ideational factors (that is, knowledge orthe nature 

and origin of the substance), and is an emotionally-based dimension. This final 

category is thought to be more typiCally 
.. 
associated with rejection, rather than 

acceptance of novel food (Martins, Pelchat & Pliner, 1 997), while foods that taste 

good (or are expected to), or offer some beneficial consequence are more likely to be 

accepted (Rozin, 1988). However, Pelchat and Pliner ( 1 995) have observed that the 

effect is greater for the sensory dimension than for benefit information such as 

nutritional value. 

The reasons for the limited role that nutritional information plays m determining 

acceptance of novel food is not well understood. It could be that the importance of the 

nutritional information varies with the product category (e.g, animal vs non-animal 

origin), or that nutritional benefits alone are insufficient to compensate for novelty 

(Martins, Pelchat & Pliner, 1 997). These researchers observed that providing taste 

information, and nutrition plus availability information (i.e, the product would be 

available in the student' s cafeteria) increased the willingness of the participant to try 

an unfamiliar non-animal food. However, nutritional information on its own was not 

effective. 

In an attempt to measure food neophobia, Pliner and Hobden (1 992) developed the 

Food Neophobia Scale. Scores on this scale were found to correlate positively to 

general neophobia, and the Experience Seeking subscale of the Sensation Seeking 

Scale. In addition, there was some indication that those who scored highly on the 

food neophobia scale were younger, and were more likely to anticipate they would 

dislike an untried novel food. Food neophobia was not related to 'finickiness' or a 

tendency to dislike the taste of foods. However, in their study assessing the usefulness 

of the 'list heuristic' ,  Potts and Wardle (1 998) demonstrated that neophobia and 

finickiness (pickiness) are closely related to each other, and to sensation seeking (e.g. 

Potts & Wardle, 1 998). 

I plan to use the neophobia scale throughout my studies to determine whether this 

personality trait can help explain reluctance to accept food produced using the new 

technology of genetic engineering. In addition, I also intend to explore which 
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improvements to food are sufficiently beneficial to compensate for concerns about the 

unfamiliarity of the food, or the process used to produce it. 

2.2.6 Demographic differences 

Many researchers have attempted to identify whether attitudes to biotechnology, or 

genetic engineering vary according to demographic features such as age, gender, area 

of residence, education, or socio-economic level. Findings have been mixed. 

Gender 

One of the most commonly cited differences involves differences in attitudes between 

men and women. Hamstra ( 1 998) provides an excellent summary of the majority of 

studies conducted up to that date. Surveys reported in this summary that have shown 

that men are more accepting of the technology in general include Heijs, Midden, and 

Drabbe (1 992-95), Kocher ( 1 996), Zwimpfer, Gerber, Hunziker, Rihm, and Wessels 

( 1994), Gallup Institute for Berlingske Tidende (1 996), Hoban and Kendall ( 1 992-

1994) and Hoban, Woodrum, and Czaja ( 1992). The lastest Eurobarometer also 

indicates this pattern for both biotechnology and genetic engineering (INRA, 2000), as 

has Baghurst ( 1 999). One of the earliest studies in New Zealand (Couchman & Fink

Jensen, 1 990) also demonstrated this pattern. 

A few studies, such as that conducted by Macer, Bezar, Harman, Kamada, and Macer 

( 1997) in Japan and New Zealand, Kelley (1 995) in Australia, and Richardson
l 

Harman, Phelphs, Mooney, and Ball ( 1 998) in New Zealand have shown no such 

gender differences in acceptance. 

No studies have shown women to be more accepting of biotechnology than men. 

Age 

Differences in attitudes based on age are far less commonly cited. The lastest 

Eurobarometer (INRA, 2000) revealed that positive beliefs about genetically modified 

food tended to drop with age, while negative beliefs increased with age. Kocher 

( 1 996; as cited in Hamsta, 1 998) found that elder people were more sceptical about 
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the benefits that gene technology could offer. Hoban and Katie ( 1 998) report in their 

summary of US research that younger respondents are more willing to purchase food 

developed through biotechnology. Early
. 
on, �ouchman and Fink-Jensen ( 1 990) found 

differences between New Zealanders aged 1 6-24 who were less concerned and those 

aged 35-44, who were more concerned. 

As well as demonstrating a lack of gender effect, Macer, Bezar, Harman, Kamada, and 

Macer (1 997), Richardson-Harman, Phelphs, Mooney, and Ball ( 1 998), and Kelley 

( 1995), the studies also showed an absence of age effect. 

Income Level and Employment 

The Eurobarometer ( 1 99 1 ,  1993 ; as cited in Hamstra, 1 998; BEPCAG, 1 997; INRA, 

2000) reveals that, as a rule, those on a higher income have more positive beliefs 

about genetically engineered food, and fewer negative beliefs than those on low 

incomes. In comparison, Hoban and Katie ( 1998) suggested that although those on a 

higher income level had greater levels of awareness of the technology, they were no 

more willing to purchase the products than those on lower incomes . 

. In terms of employment, housepersons, and retired people have been shown to be less 

accepting of the technology (Couchman & Fink-Jensen, 1980; INRA, 2000), while 

students and manual workers are more accepting. 

No effect of income or employment on acceptability of genetic engineering was 

observed by Macer, Bezar, Harman, Kamada, and Macer (1 997), Richardson-Harman, 

Phelphs, Mooney and Ball (1 998), or Kelley ( 1995). 

Education and Knowledge about Biology 

A number of surveys have asked basic biology questions to determine whether those 

who answer more of these questions correctly are more positively inclined towards 

genetic engineering. Such questions include: 'more than half of human genetic make

up is identical to that of chimpanzees' ,  or 'by eating a genetically modified fruit, a 

person's genes could also become infected' . Several surveys have used the same 

questions, with mixed results. 
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The most recent Eurobarometer (Gaskell et al., 2000; INRA, 2000) revealed that 

opponents to the technology more likely to �gree with statements such as 'ordinary 

tomatoes do not contain genes, whereas genetically modified ones do' and 'by eating 

genetically modified fruit, a person's genes could be infected' .  Not only did this 

reflect a poorer knowledge of the basic principles, but it also indicated the technology 

had a menacing image for these respondents. In addition, positive images of genetic 

modification of food tended to increase with education. 

However, a recently-conducted study in the United States showed that the better

educated groups were not markedly more positive about encouraging biotechnology 

than the less-educated groups (Hornig Priest, 2000). Never-the-less, respondents with 

extensive university-level science training did tend to be more positive. The author 

suggested that encouragement for biotechnology might reflect respondents' exposure 

to, and support for, the culture, values and power of science, rather than specific 

knowledge of its results. 

On a related issue, a study in Canada (Einsiedel, 2000) showed that among a number 

of factors, genetic understanding (using similar questions to above) was one of the 

few that showed no ability to predict attitudes to cloning. 

How predictive are demographic variables? 

Some researchers such as Hoban and Katie ( 1998) have noted that such demographic 

variables only account for a very small amount of variance in acceptance of 

biotechnology or genetic modification. Their studies suggest that other variables 

(such as the extent to which the respondent had read or heard about the technology, 

awareness of genetically modified foods in the supermarkets, support for the FDA, 

and the recognition of existing or future benefits) account for a greater degree of 

variance. Other factors such as those discussed earlier in the review (religious 

affiliation, attitude to the environment, anti-corporatism) may also prove to be more 

predictive. 
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2.3 Minority Influence 

The above discussion has identified several. groups with potentially distinct value 

systems that may impact on their acceptance of genetic engineering. The views of 

certain of these minority groups will be included in this thesis. We must first explore 

how such groups might influence acceptance of the technology at a societal level. 

Moscovici ( 1 972, 1 976) has been one of the leaders in the discussion of the role of 

minority influence in social and political change. 

According to Moscovici, both the m�jority and the minority emit and receive 

reciprocal infl�ence simultaneously, so that influence is exerted in two directions. 
. . 

The majority attempts to impose its norms and points of views on a minority that is 

trying to make itself understood, and its norms and points of views acceptable. At the 

same time, if a minority accedes to a majority point of view, they must also 

understand the norms and points of views that it is adopting, involving the 

modification of the ideas to fit their frames of reference. The discrepancy between the 

norms of each group create the disposition for change. 

Moscovici identifies at least three types of norms : the objectivity norm (concerning 

the need to test opinions according to the criterion of objective accuracy) ; the 

preference norm (presuming the existence of more, or less, desirable opinions 

reflecting different tastes); and originality norms (selecting opinions depending on the 

degree of novelty they represent). The requirements for influence differ according to 

the type of norms being questioned. Thus the mechanism for influence will be quite 

different when an objectively correct judgement is sought from when a correct but 

original response is required. 

Moscovici notes two types of 'deviant' ; anomie (minorities that lack norms or 

responses of their own); and 'nomic' (minorities who take a distinct and conscious 

stand in contrast or opposition to the majority) . Given their very active conscious

raising stance on environmental issues, Greenpeace could well be a good example of a 

'nomic' minority. 
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Moscovici further explores the influence of minorities� by looking at the direction and 

degree of divergence between norms. Heterodox minorities hold positions that are 

counter-normative to the majority, while orth�dox minorities hold positions that are in 

the same direction as the maj ority. Both types of minorities can influence the 

majority, but the key point highlighted by Moscovici is that the minority appear 

coherent and consistent. In addition, he states that it is only nomic groups (either for 

or against the norm) who will be in a position to exert an influence over its social 

environment. 

So how might a minority influence a majority? The first step is to create conflict. Out 

of conflict grows uncertainty. When a divergence in beliefs exists between two 

parties, the potential exists for a breakdown in communication, isolation of 

participants, and an inability to achieve the purpose of the communication. Self

confidence is shaken, resulting in increased anxiety. In order to avoid this situation, 

the parties must attempt to re-adjust their system, which would lead to reduction or 

resolution of opposition, done at the cost of a few concessions. Thus consensus 

requires the reaching of norms that permit comfortable transactions. 

Apart from conformity, or the reduction of conflict, two other influence modalities are 

considered by Moscovici - normalisation and innovation. Normalisation d�ffers from 

conformity in that there is neither majority or minority, but rather a pluralisation of 

norms, judgements and responses which are all considered equivalent. It focuses on 

the avoidance of conflict. In contrast, Innovation refers to the process of change that 

results from the action of a minority lacking privileged status either in terms of social 

position or competence, and focuses on the creation of conflict. Two situations that a 

minority might have to cope with are when the majority lacks a priori norms of well

defined approaches to the problem, or when the majority does have such norms, and 

consensus is implicit. In the first scenario, innovation is analogous to the creation of 

new attitudes ; in the second it leads to attitude or judgement change. 

In the first situation, the process of normalisation_ could potentially occur, as neither 

group has well-formed opinions initially, and hence there is no need for increasing 

uncertainty or conflict. However, if one individual expresses a coherent opinion and 
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refuses to move on that position, he/she also challenges any norm that · could be an 

average of indiviqual judgements, hence undermining its value. The individual plays 

a negative role in the sense that they are obstructing compromise, but also a positive 

role by offering a solution that is as valid as any of the other solutions. However, 

because their position is consistent, it also offers a more assured focus for consensus. 

Experiments (e.g, Shaw, 1963; as cited in Moscovici, 1976) have shown that the 

fewer the number of options made available to the informed member, the faster that 

individual enters into the discussion, the more rapidly his/her ideas are accepted, and 

the more his/her contribution · is valued, compared to uninformed members. The 

subject who present fewer solutions appear to be more systematic and capable of 

offering clear choices. 

In the second type of situation, discussion focuses on the creation of conflict. The 

minority can compel the group to choose between the minority and group solutions. 

Having become the centre of group attraction, the minority's arguments and actions 

gain more attention than those of the more conformist members of the group. This 

tactic of polarizing attention is often used to initiate the influence process. Indeed, 

Latane and Wolf ( 1981)  suggest that the minority mainly serve as a trigger to create a 

release from the strong conformity pressures exerted by the majority. 

Gaffie ( 1992) has explored the impact of intra-group vs inter-group conflict on 

ideological confrontations. If the conflict has originated from an external group, a 

strengthening of orthodoxy occurs within the target group, reflected in a widening 

consensus. In contrast, if the conflict originates from within the group, it serves to 

increase the number of differences. This weakening of consensus is reflected by a 

·dispersion of judgements, producing a renewed need for discussion and revised 

consensus. 

Intra and inter-group conflict has also been addressed by Latane and Wolf ( 1981  ), who 

proposed the Social Impact Theory. Social influence is seen as resulting from forces 

operating in a social force field, where majority and minority influences will be a 

multiplicative function of the strength, immediacy and number of members . Thus 

minority influence is thought to be governed by the same principles and mediated by 
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the same variables as maj ority influence. Individuals will be influenced by both 

members of their own group, and those of the other group. Based on the theory, in the 

absence of constraints from external rea�ity, group consensus resulting from 

interactions between majorities and minorities will remain on the side of the majority, 

although the position may be less extreme than initially. However, the minority may 

play an indirect role in more significant change by forcing the maj ority to address any 

discrepancies between its position and those of the external world. (Clark, 1999). 

A contrasting theory is that of Tanford and Penrod' s ( 1 984) Social Influence Theory. 

Although the model also predicts that influence of a minority increases with the 

number of majority defectors, the theory differs in terms of the degree of influence 

change. 

Some research, such as that of Clark ( 1999) suggests a combination of the two 

theories may occur. In his study, differences in opinion emerged at the first 

opportunity for minority influence to occur, and continued to increase until an 

optimum level of influence was achieved with three defectors. The positive increase 

with increasing number of defectors supported the theory of social impact, but the 

ceiling effect at around three defectors was more supportive of the theory of social 

influence. 
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2.4 Summary of literature review 

A review of previous research regarding public perceptions of genetic engineering was 

conducted, showing that different countries and cultures hold differing views of the 

technology. Discussion then centred on the ways that various cultures and countries 

could be differentiated from each other in terms of universal values. 

A discussion then followed that focused on attitudes and beliefs potentially relevant in 

determining response towards genetic engineering among individuals. These included 

attitudes towards the environment, big business, food, and cultural and religious 

affiliation. 

2.5 Overview of the present study 

The following studies attempt to formally relate these factors to attitudes and 

perceptions of genetic engineering in plants and plant-based products. Figure 2. 1 

provides a graphical overview of the studies, and the common themes that link them. 

The Delphi Process of Consultation will initially be used to ensure that research will 

focus on information that will be relevant and valuable to the end-users. Several 

methodologies have been agreed upon. 

Initial qualitative research is required due to the paucity of information available in 

New Zealand, and the need to provide a valid base of information for later stages of 

the research. Based on the literature review, three groups of participants will be 

involved: the 'general ' consumer, recruited with no screening criteria; 'Buddhists ' ,  

recruited from the Buddhist Centre i n  Auckland; and the 'environmentally concerned' , 

recruited from Greenpeace and Royal Forest and Bird Society. In a fourth study, a hui 

(a Maori gathering or assembly) will be held with Ngati Whatua of Orakei to gain 

some insight into Maori concerns. In all discussions, attempts will be made to relate 

the issue of genetic engineering to attitudes towards the environment, big business, 

food, and cultural and religious affil iation. 

Once an in-depth understanding of some of the issues has been gained, three more 

studies will be conducted, each with a different focus (drawn from the focus groups 
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and literature review). The first study will attempt �o predict how consumers will 

respond when presented with similar products that differ systematically in terms of 

price, benefit or technology · used to produ�e it. The second study will aim to 

understand the underlying structure of the beliefs and attitudes that contribute towards 

attitudes towards genetic engi�eering in food production, and intention to purchase 

genetically modified tomatoes or jeans, using refinements to Fishbein' s  multiattribute 

attitude model, and Azjen's Theory of Planned Behaviour. The study will be 

conducted nation-wide in an attempt to gain an understanding of the New Zealand 

public in general, rather than focusing on Auckland. The final study will explore how 

education of the public .will impact on attitudes towards genetic engineering, a 

question that has not been answered satisfactorily to date. 

2.5.1 Principle aims 

• gain an understanding of the overall 'mood' of the New Zealand public concerning 

genetic modification, including exploration of the underlying values, beliefs and 

attitudes held about this technology, 

• predict how genetic modification of a product will impact on the risk-benefit 

trade-offs made by consumers, and hence their willingness to purchase a product, 

• determine how consumers can be segmented in terms of their purchase decision

making processes, 

• measure and explain the attitudes of a representative sample of New Zealand 

towards genetic modification in food production, 

• determine the impact that informed debate has on attitudes towards genetic 

engineering in food production in general, and on perceptions of specific risks and 

benefits. 
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'tudy la 

I 

x Focus groups with 'general consumers' 
(n=15) 
-mod awareness, low knowledge 

-food safety 
-big business 

-cynicism about information provision and 
a belling 

-unknown long term consequences to health and 

he environment 

benefits only apply to producers, consumers 

lonly exposed to risks, and no benefits 

-technology is unnatural 

'tudy 2 
!Conjoint analysis (n=l15 Auckland 

onsumers). 
Looked at influence of price, benefit and !technology on purchase intentions 

-market segmentation 
-price a key influence 

benefits had little influence except pesticide free 

lfor environmentally concerned 

-neophobes respond to guarantees 

a third have strong moral objections 

- !Philosophy 

- !Alienation from market place 

- !Concern for environment 

x Focus groups with Greenpeace and Royal 
orest and Bird (n=l5) 

•-similar concerns to 'general' 

too much unnecessary choice in market place -

asteful 

�-a desire to return to nature/simplicity 

-higher level of misinformation than with the 

'general consumer' . 

tudy 3 
!National Survey (n=908 New Zealanders quota 
ampled on age, gender and region) 
acceptance determined by risk-benefit trade-offs 

land moral and social norms 

'-gm products perceived as unnatural, unfamiliar 

·-main concern is unknown long term consequences 

low correlation between perceived and actual 
ow ledge 

[-perceived knowledge + correlated with perception 
of risks 

tudy 4 
ntervention study to assess role of knowledge on 
.cceptance (n=60 Psych students) 

·-belief in benefits increased in treatment group 
little impact of intervention on moral beliefs 
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Chapter 3. Consultation with Stakeholders 

3.1 Delphi Technique 

The overall aim of the research was to collect, analyse and disseminate information on 

public perception of transgeniC products relevant to the needs of New Zealand policy 

makers, " research planners, appropriate public sector groups and industry. In order to 

insure that the information we collected would be relevant to these groups, we used 

the Delphi Process of Consultation. 

The Delphi Consultation Process is a two-way feedback system that allows for open 

communication between experts. As a result, the process is a method of pooling 

insights and ideas. Typically, the technique involves surveying experts initially using 

a series of open-ended questions. The results of the first round of surveying are 

tabulated, then sent back to the participants for further comment, and reconsideration. 

In this manner, the issues at hand become more clarified with each round of 

consideration. The process continues until consensus is made, or a clear pattern of 

conflict emerges. The method allows studied thought that becomes more and more 

focused. In addition, because the procedure uses a self-completion format, it allows 

anonymity of the respondents, resulting in greater freedom to express opinions 

(Naquin-Accarrdo & Grim, 1 997) . 

The technique is more commonly used as a forecasting tool. However, the process 

was adapted to suit our purposes. At the time the study commenced, very little was 

known of the issues the public had concerning genetic engineering. No products were 

currently available in New Zealand, but indications were that the technology would be 

introduced to New Zealand in the near future. 
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3.2 Method 

The first step was to identify experts (stakeholders) willing to work with the project. 

These were people who were required to make decisions for their organisation in 

terms of policy or regulations. The nature of the issue indicated a need to have 

representatives from a broad range of organisations and industries . Representatives 

from a total of 41  organisations or industries were recruited. These people fell into 

the following categories: 

Table 3 . 1  Number of people representing each industry or organisation. 

Industry/Organisation N=* 

Research and Technology 19 
Education 14 
Exporting 1 2  
Marketing 10  
Growing 9 
Processing 8 
Agriculture and Food Policy Makers 7 
Environmental Interests 7 
Medicine or Health 7 
Ethics or Consumer Rights 6 
Wholesaling 4 
Maori Interests 4 
Packing 3 
Retailing 2 
Theology I 

Other 7 
* 

multiple response allowed 

A draft list of possible issues the public might have with genetic engineering was 

developed by conducting a literature review. These issues were categorised into 

various categories such as 'health' or 'environmental ' issues. All of the 'stakeholders' 

were then asked to indicate which of those issues would be of most relevance to their 

organisation. For instance, it was possible that environmental organisations would be 

most interested in the public 's concerns about the impact of the technology on 

biodiversity, or the creation of new weeds, whereas an ethics organisation might be 

more interested in the moral acceptability of the technology, or the perception that it 

was unnatural . 
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Information gained from the first round of consultation was tabulated, then sent out to 

the respondents for their consideration a�d response. Most of the following 

communication was in the form of telephone calls to the researchers. Once the minor 

alterations to the list were completed, two presentations of the results were. made to 

the respondents; one in Auckland and one in Wellington. 

We also took the opportunity while collecting responses in round one of the 

consultation to ask some personal questions of the respondents. We asked them who 

they thought could be trusted regarding policy making/legislation for genetically 

modified organisms, who they thought were the New Zealand public' s main sources 

of information on the technology, and which form of labelling they personally felt was 

most appropriate. They were also asked how they thought genetically modified 

organisms might effect their industry or organisation. 
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3.3 Results 

3.3.1 Consultation Rounds 1 and 2 

Not surprisingly, some issues were of parti�;:ular interest to specific groups. For 

instance, a wider range of environmental issues were relevant to agriculture and food 

policy makers, and environmental groups. However, because so many issues were 

identified, and because we had to place some limit to the scope of the project, only 

those issues rated by at least 70% of all respondents were included. 

The following list are the issues indicated as relevant to at least 70% of the 

stakeholders. Because of the small number of people, it was not possible to test for 

any differences due to group membership. For more detail, Appendix A3 contains the 

full list of responses. 

Health Issues 

• hnproved or reduced resistance of people/plants to epidemics/disease 

• Introduction or removal of toxins and allergins 

• The development of an allergy to a product due to presence of an allergy-inducing 

gene in another product 

• Effect on nutritional value of food 

• Long term effects on health (known and unknown) 

• Antibiotic resistance 

• Comparisons to other technologies (selective breeding, irradiation etc) 

Environmental Issues 

• Perceived unpredictability of effect on environment 

• Creation of plants with desirable/undesirable properties 

• Development of 'tougher' pests/diseases or eradication of pests/diseases 

• Increased/decreased use of pesticides/herbicides 

• Altered physical characteristics of plants 
• Level of control over genetic makeup of a plant 

• Effects on pollution 
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• The effect genetically engineered products have on the 'clean-green' image of New 

Zealand - could GMOs be seen as healthy/organic? 

ControVLegislation Issues 

• The level of public awareness of the policies and activities of public health groups, 

food _authorities, and scientific control groups 

• The level of public trust in groups involved in policy making/legislation regardin g  

genetically modified organisms 

• The level of public trust in information sources 

• Control/security of experimental material 

• International management/control of genetically modified plants/organisms 

• The accountability of organisations who own GMOs 

• Logistics (cost etc) of regulations/controls 

• Labelling 

Economic Issues 

• How will GMOs effect quality of life 

• Effect on production/storage/handling costs 

• Effect on prices of products 

• Perceived costs (not just financial) to society if GMOs used vs not used 

Moral/Cultural Issues 

• Whether the public think genetic - engineering is driven by commercial gain rather 

than public good 

• Acceptability of products using animals, plants or an equivalent to a human gene 

• Exploitation vs conservation of the environment 

• Acceptability of genetically engineered food to various cultures and groups with 

dietary restrictions (eg halal, kosher, vegan) 

Other 

• Perceived riskiness of gene technology 

• Public's understanding of gene technology 
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Respondents were asked how they thought genetically modified organisms might 

affect their industry or organisation. Table 3.� details their responses. 

Table 3.2. Expected impact of genetically modified organisms on each type of organisation 
(Question 2). 

Organisation Type 

Manufacturer 

Policy makers 

Research 

Ethical 

Health 

Education 

Growers/Exporters 

Processing/Packaging 

Advisory 

Maori/Environmental 
Interests 

Expected impact of GMOs on organisation 

improvements to plants (eg corn) 

increased protection per hectare 

disease resistant varieties 

affects policy advice, standard setting, quarantine enforcement 

need to be able to develop and test GMOs 

maintenance of marketing advantage 

health effects of consumer selection of products 

research into new medicines and health products 

providing information to growers regarding the future role of GMOs 

certification of the health and sustainable qualities of food containing GMOs difficult because they 
introduce unknown health risks. 

possibility of allergic reactions to GMOs 

advising on policy regarding GMOs 

advising on labelling issues 

increase in queries regarding GM products 

exploring consumer acceptance of GMO products 

will have to provide accurate information on GMOs 

will need to lobby for sensible regulations 

teaching/research into GMOs 

uneducated buyer resistance 

improvements to crop productivity and cost benefits 

potential cost and logistical implications of identifying GM ingredients in food 

in future: reduced costs, better products, waste reduction, consumer resistance, long term 
environmental effects, trace-ability of trangenic ingredients 

acceptability of technology for new product development 

problems with the 'green' position 

consumer concerns regarding GM vs natural 

provision of accurate information to educate the public and foster acceptance 

consumer attitudes in export markets 

managing the risk involved in develop'!lent/testing and release of GMOs 

development of regulation for GMO use and development 

GMOs may affect the advice given on biodiversity, land management, and protection of indigenous 
habitats 

alerting public to risks of GMOs 

In terms of who the respondents would trust in policy and legislation formation, ethics 

committees were the most frequently selected (68% of the total). However, 
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representatives of the medical or health industry . also identified well-informed 

colleagues (7 1 %  of those representatives). Appendix A4 details these responses. 

TV documentaries and current affairs, TV news, and quality newspapers were the 

sources of information that the respondents predicted would be most frequently 

utilised by the general public (each selected by 63% of respondents). Appendix A5 

details response analysed by group membership. 

In terms of the most appropriate labelling, there was a considerable range of 

preference, even within organisation or industry type. Overall,  the opinion was that 

labelling was unnecessary if the product no longer contained DNA. This was even the 

case for environmentalists, and respondents representing ethics and consumer rights . 

However, respondents used their option of making more than one selection, reflecting 

their belief that different applications required different forms of labelling. 
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Table 3.3 Most appropriate form of transgenic plant and plant-based product labelling 
indicated by each organisation or industry (multiple answers allowed). 
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Table 3.3 cont. Most appropriate form of transgenic plant .and plant-based product labelling 
indicated by each organisation or industry (multiple answers allowed). 
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Other comments/issues 

• discuss with consumers in a wider context � how we understand the human place in 

the ecosystem - over-population, humans trying to control the environment instead 

of trying to work with natur� 

• extent of religious objections - eg what if a pig shares the same chemical as in other 

acceptable lifeforms? 

• complete �isclosure - total honesty as an answer to emotive misinformation 

currently around 

• what is driving promotion of GMOs (industry, academia etc?) 

• no point analysing by demographics, because traditionally has not told us much. 

What about personality issues etc?) 

• do the public want information, or labelling - not necessarily the same thing. 

Presentations in Auckland and Wellington 

The results of consultation rounds one and two were presented in Auckland and 

Wellington. All stakeholders were invited to attend. However, attendance was poor, 

and there was no representation of environmental organisations. This is disappointing 

because over half of the respondents stated that their involvement in policy making 

and legislation on the use of genetic modification was very important (Appendix A2). 

Attendees had the chance to meet with the researchers, and discuss the results. In 

addition, agreement was achieved as to the overall aims of the project. Regarding 

consumers, these were: 

• How do consumers feel about genetically modified organisms, and what 

factors influence their perceptions? 

• Does the fact that a product contains GMOs affect their purchase decision? 

The proposed methodology was also discussed. It was agreed that the research would 

involve both qualitative and quantitative approaches. 
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3.4 Discussion 

Despite the disparity of the organisations and industries interviewed, consensus was 

gained very quickly. Only two rounds of consultation were needed, and very little 

disagreement was apparent at the workshops. The wide range of issues selected 

indicated a need for some preliminary research, prior to the initiation of any 

quantitative study. Focus groups with a wide range of consumers was identified as a 

means by which an in-depth understanding of the issues could be gained. 

The importance of quantitative research was also recognised and several studies were 

agreed upon. The first study would determine the intentions of consumers to purchase 

products containing genetically modified ingredients. A second study would be 

conducted nation-wide to allow measurement and explanation of the attitudes of a 

representative sample of New Zealand regarding genetic engineering. Finally, a third 

study was added near the end of the project designed to explore the role that 

knowledge played in determining acceptance of the technology, since the issue 

appeared to be contentious and relatively unexplored. 
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Chapter 4. Focus Groups 

4.1 Background 

Although a base of knowledge has already been built in other countries throughout the 

world regarding public perceptions of transgenic products, understanding of the New 

Zealand·public is relatively sparse. Because of this lack of depth in understanding, the 

aim of this primary stage of the research was to gain an understanding of the overall 

'mood' of the New Zealand public concerning this technology. Since the following 

stages of research would build on the information uncovered here, it was important 

that assumptions were not made about the issues of concern in New Zealand, based on 

information gathered internationally. A qualitative methodology was therefore 

identified as appropriate. 

As discussed by Susan Gregory, qualitative research 'requires the researcher to go 

beyond description and definition to reach the meanings, the concepts and the symbols 

that are understood by the participants' (Gregory, 1 995; p. 32) .  As such, this type of 

insight leads to a better understanding of the 'why' of behaviour and attitudes (Aldag 

& Tinsley, 1 994). 

Morgan ( 1 988) has identified focus groups as useful for a number of situations :  

1 .  When orienting oneself to  a new field 

2. When generating hypotheses based on informant' s  insights 

3 .  When evaluating different research sites or study populations 

4. When developing interview schedules or questionnaires 

5. When getting participants' interpretation from earlier studies. 

The methodology is valuable for explicit use of the group interactions to produce data 

and insights that would be less accessible without the interaction found in a group. 

Focus groups are seen as appropriate when topics of attitudes and cognitions need to 

be explored. In addition, focus groups are generally more useful than other methods 

at ' sparking' ideas that provide insight when people hear others ' opinions. 
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However, Fern ( 1 982, cited in Morgan, 1 988) demons�rated that the advantage of in

depth interviews was that direct interaction with the respondent leads to greater 

emphasis on the individual' s  point of vie�. This is an important issue to be 

considered when dealing with ill-formed opinions that may be swayed by persuasive 

members of a focus group. However, Morgan argued that focus groups are a good 

way of observing opinion formation about topics where the participants do not know a 

lot or do not have well-formed opinion. 

Aldrig and Tinsley tested the difference between in-depth interviews and focus groups 

( 1 994) in terms of time requirements, cost, ease of data collection and number of 

unique factors collected. FC?cus group interviews were found to be more time and cost 

effective than in-depth interviews, and had the potential to yield as many, or more 

factors, although they were more difficult to schedule. 

The use of focus groups is not uncommon, especially in an area as controversial, yet 

little understood as that of genetic engineering. For instance, Schibeci and Barns 

( 1 999) used focus groups to explore public perceptions of the technology. Initially 

they started with individual interviews, but changed to using focus groups because 

they opened up a rich level of interest and insight on the part of the participants, and 

provided a forum by which the participants could articulate views that would normally 

be difficult to articulate. 

Biotechnology Australia (Yann Campbell Hoare Wheeler, 1 999) commissioned a 

market research company to run some focus groups in 1 999. A number of issues were 

revealed: 

1 .  Association of genetic engineering with pesticides, chemical treatments, and 

health scares, 

2. Distrust in 'scientific advances' with associations with Thalidomide, and smoking, 

3 .  A belief that the technology was 'unnatural' ,  'unnecessary' , and 'tampering with 

nature' , particularly concerning foods (although less so for medical applications), 

4. Fear of the potential for genetically altered foods to alter their own DNA, 

5 .  Hostility and distrust of private enterprise, and to a lesser extent, government, and 

a perception of that they were motivated by purely financial interests, 
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6. Lack of choice resulting from lack of labelling or openness on the issue, 

7. Lack of information, compounded by sensationalist media coverage, 

8 .  Scientific disagreement regarding safety o f  gm foods, 

9. Little awareness of any regulatory bodies. 

Thus focus groups provide an excellent source of data for building an understanding 

of the underlying emotive drivers that influence consumers. A wide range of opinions 

offers an opportunity to discuss conflicting attitudes, and hence draw out the deeper 

issues. As such, it is important to invite participants who are willing and able to 

discuss issues that arise as a result of the discussion. 

We felt that, given previous research,  there was the possibility that issues may differ 

depending on cultural and religious affiliation and on 'environmental' activity (see 

Chapter two regarding individual values). Thus four qualitative studies were 

conducted with different groups of participants (the ' general ' consumer including a 

mix of Christi an and non-Christian, Buddhists, environmentally active, and Maori). 

Data collection from the first three groups of people took the form of focus groups, 

and will therefore be discussed in this chapter. The rationale for selecting each group, 

and the methodology will be discussed first. The results and discussion will be 

combined for all four groups at the end of the chapter. Data collection for Maori was 

in the form of a hui, and will therefore be detailed in the following s_ection. 

The discussion guides used for the groups are contained in Appendices B 1 (general 

consumer, Buddhists, and the environmentally active) and B2 (Maori). 

Discussions in all groups were tape recorded and video taped. Interpretations of the 

comments were made on the basis of these (transcripts were not made due to financial 

restrictions). 
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4.2 Study One: The 'General' Consumer 

The · first focus groups were conducted with people selected from HortResearch' s  

database of people willing to be involved in .sensory or consumer taste panels. Few 

screening criteria were applied oth
.
er than attempting to get a 50:50 split of men and 

women aged between 18-60 who had not participated in any study at Hortresearch in 

the last year. Respondents were contacted by telephone. 

Selecting people using the database was likely to result in a particular type of person 

being interviewed (they were familiar with a scientific lab setting, willing to try new 

foods, and predominantly Caucasian New Zealanders). However, respondents were 

recruited to the database by a variety of methods (word of mouth, newspaper 

advertisements), while day and evening sessions ensured that both employed and 

unemployed/students/ homemakers could attend. Such a group was not felt to be any 

less appropriate than say, a group of university students. 

The aims of the focus groups were to explore a number of issues in depth: 

1 .  Where might genetic engineering sit among other factors such as price, taste 

ingredient content, quality, nutrition, and brand familiarity when deciding which 

food to purchase? 

2. Do people really look at labels, and if so, what information do they look for? 

3 .  What is the level of awareness and understanding of gene technology among New 

Zealand consumers? 

4. What are the main risks consumers associate with this technology? What are the 

main benefits? Do they feel the risks outweigh the benefits, or vice versa? 

5. Who are exposed to the risks, and who gains from the benefits? 

6. Are some applications more acceptable th� others, and why? 

7. Is there enough information about genetic engineering available to the general 

consumer? What forms should this information take? 

8 .  Who would consumers trust to provide information about genetic engineering? 

9. Is there anyone whom consumers trust to 'look after' their best interests (ie develop 

policy and regulations)? 
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10.  Does religious affiliation or involvement in environmental groups change 

awareness, knowledge or acceptability of genetic engineering? 

4.2.1 Method 

A total of 1 5  people were interviewed for the 'general' consumer groups: Two focus 

groups were conducted. Respondents were paid $30 for participating. Details of the 

respondents are provided in Table 4. 1 .  

In order to ensure respondents did not attend the sessions with any prior agenda, they 

were recruited on the basis that they would be attending focus groups to explore issues 

that were important to them when buying food. The subject of genetic engineering 

was only introduced some way into the discussions (although for several groups, this 

topic was mentioned spontaneously, fairly early on). 
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Table 4 .1 . Demographic mix of 'general' respondents 

Group 1 Group 2 
(general) (general) 

N=8 N=7 

Age (years) 60+ 0 0 

50-60 1 0 

40-49 5 2 

30-39 2 3 

Under 30 0 2 

Gender Male 4 4 

Female 4 4 

Ethnicity European 8 5 

Australian 0 1 

Croatian 0 1 

Household Income <$20,000 1 1 

$40,000-60,000 0 1 

$60,001-80,000 6 4 

$80,000-1 00,000 1 0 

>$1 00,000 0 1 

Responsible for shopping Yes 6 4 

No 1 3 

Share 1 0 

Religion Catholic 2 2 

Anglican 0 1 

Other Christian I 3 

None 5 1 

Food Meat eater 6 6 

No red meat, but 
chicken, fish 

No meat - unethical 0 
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4.3 Study Two: Buddhists 

As part of the focus group studies, I wanted to determine what role, if any, religion 

played in determining attitudes to genetic . engineering. Chapter 2 of this thesis 

contains a brief discussion about potential areas of concern specific to Christian and 

Buddhist religions. The 'general ' focus groups (detailed above) contained a number 

of people who identified with a Christian perspective, so I decided to run two focus 

groups on a religion other than Chrisitianity. Buddhism was chosen because the 

religion is one of the fastest growing in New Zealand according to the New Zealand 

Official Yearbook (Statistics New Zealand, 1 998), and have restrictions placed on 

their diet due to religious beliefs (for example, injury to life is one of the four cardinal 

vices, thus potentially eliminating the meat of animals as a source of food - see 

section 2.2.3 in Chapter 2). 

The aims of these focus groups were to explore a number of issues in depth: 

1 .  Where might genetic engineering sit among other factors such as price, taste 

ingredient content, quality, nutrition, and brand familiarity when deciding which 

food to purchase? 

2. Do people really look at labels, and if so, what information do they look for? 

3 .  What is the level of awareness and understanding of gene technology among 

Buddhists in New Zealand? 

4. What are the main risks Buddhists associate with this technology? What are the 

main benefits? Do they feel the risks outweigh the benefits, or vice versa? 

5 .  Who are exposed to the risks, and who gains from the benefits? 

6. Are some applications more acceptable than others, and why? 

7. Is there enough information about genetic engineering available to the general 

consumer? What forms should this information take? 

8. Who would Buddhists trust to provide information about genetic engineering? 

9. Is there anyone whom Buddhists trust to 'look after' their best interests (ie develop 

policy and regulations)? 

1 0. Does religious affiliation effect awareness, knowledge or acceptability of genetic 

engineering? 
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4.3.1 Method 

Twenty Buddhists from the Buddhist Centre .in Ponsonby were recruited, making up 

two focus groups. A donation of $30 was made to the center for each person who 

attended. Details of the respondents are provided in Table 4.2. The high household 

income levels resulted from the communal nature of their residence, where a number 

of people lived together. Indeed, the fact that a number of the respondents came from 

a single reside!lce is a drawback of the way they were recruited. 

As with the general consumers, respondents were recruited on the basis that they 

would be attending focus groups to explore issues that were important to them when 

buying food. Once again, the subject of genetic engineering was only introduced 

some way into the discussions. 

Table 4.2. Demographic mix of Buddhist respondents 

Group S Group 6 
(Buddhist) (Buddhist) 

N=1 0  N=1 0  

Age (years) 60+ 3 1 

50-60 4 4 

40-49 2 2 

30-39 1 3 

Gender Male 5 5 

Female 5 5 

Ethnicity European 9 1 0  

Sri Lankan 1 0 

Household Income <$20,000 6 0 

$20,000-40,000 1 0 

$40,000-60,000 0 3 

$60,00 1-80,000 0 

$80,000- 1 00,000 2 

>$ 1 00,000 2 4 

Responsible for shopping Yes 8 3 

No 0 

Share 7 

Food Meat eater 0 

No red meat, but 0 
chicken, fish 

No meat for health 1 0 

No meat - unethical 9 8 
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4.4 Study Three: The Environmentally Active (Greenpeace and 

Forest and Bird Society) 

Both Greenpeace and Forest and Bird Society have been active in the debate regarding 

genetic engineering. In order to ensure f received a wide range of views, I therefore 

decided that they would be appropriate people to interview. The same issues as the 

previous groups were explored in the focus groups: 

1. Where might genetic engineering sit among other factors such as price, taste 

ingredient content, quality, nutrition, and brand familiarity when deciding which 

food to purchase? 

2. Do people really look at labels, and if so, what information do they look for? 

3 .  What is the level of awareness and understanding of gene technology among 

environmentally active New Zealanders? 

4.  What are the main risks the environmentally active associate with this technology? 

What are the main benefits? Do they feel the risks outweigh the benefits, or vice 

versa? 

5.  Who are exposed to the risks, and who gains from the benefits? 

6. Are some applications more acceptable than others, and why? 

7. Is there enough information about genetic engineering available to the general 

consumer? What forms should this information take? 

8 .  Who would the environmentally active trust to  provide information about genetic 

engineering? 

9. Is there anyone whom the environmentally active trust to 'look after' their best 

interests (ie develop policy and regulations)? 

10.  Does involvement in environmental groups influence awareness, knowledge or 

acceptability of genetic engineering? 

4.4.1 Method 

Eleven members of Greenpeace or Forest and Bird Society made up two focus groups. 

63 



Once again, respondents were recruited on the basis. that they would be attending 

focus groups to explore issues that were important to them when buying food. As 

with the other groups, discussion of genetic engineering occurred later in the 

discussions. 

Table 4.� . Demographic mix of environmentally concerned respondents 

Group 3 Group 4 
(environmental) (environmental) 

N=5 N=6 

Age (years) 50-60 1 0 

40-49 1 0 

30-39 2 2 

Under 30 0 4 

Not answered 1 0 

Gender Male 2 4 

Female 3 2 

Ethnicity European 5 6 

Household Income <$20,000 1 1 

$20,000-40,000 4 

$40,000-60,000 1 0 

$60,00 1-80,000 1 0 

>$1 00,000 1 1 
Responsible for shopping Yes 5 4 

No 0 1 

Share 0 1 

Religion Catholic 0 

Other Christian 1 1 

None 3 5 

Food Meat eater 3 5 

No meat for health I 0 

No meat - unethical 0 I 

other 0 
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4.4.2 Results and Discussion 

Similar issues were raised by all three categories of respondents, so the results and 

discussion will be combined for the remain�er of this chapter. Where differences 

were apparent, these are detailed. 

Food Safety 

An increasing emphasis is being placed on food safety. This is linked with a growing 

distrust of the nutritional content of food in general, either in terms of reduced vitamin 

content, or in terms of the increased use of additives and preservatives, despite the fact 

that the product may look better. 

'Now they use gas to ripen the fruitfaster, instead ofyou know, like, using the sun, so 

that's why we miss out on the flavour. And the sun gives them all those vitamins ' 

(Male, general consumer) 

Some people expressed a certain sentimentality about 'the way things used to be'. 

'Mind you, over the years, the fruit quality hasn't really improved that much. I mean 

we now have the variety, but the quality isn 't all that good. I remember when we were 

young down in the Bay of Plenty and fruit was just fantastic, and now it's just 

tasteless. ' 

(Male, general consumer) 

Knowledge and Understanding 

The issue of genetically modified food was not frequently mentioned spontaneously. 

This is not surprising, since at the time of the focus groups, there were no products 

labelled as containing genetically modified ingredients on the shelves. If necessary 

(that is, if they did not mention the issue spontaneously), the consumers were asked 

how they would feel if they saw a tin of tomato paste on the shelves that said it 

contained genetically modified ingredients. 

When questioned as to their response to a can of tomatoes that says 'genetically 

modified' , New Zealand consumers ' responses are typically negative. Currently, the 
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term 'genetically modified' brings to mind associC�:tions such as DDT, Zenical, 

Thalidomide, CJD, irradiation, animal organ transplants, computers, and food 

additives, most of which have fairly negative connotations. Few of the consumers can 

actually describe in any detail what genetic modification might be. 

However, some respondents do understand that the technology has something to do 

with changing the genetic structure of organisms, either between species or within the 

genetic structure of that organism, but there is little understanding of the reasons for 

doing this. 

Several people from the environmental groups mentioned the use of viruses, 

something that was not mentioned by the other groups. However, their understanding 

of how these viruses are used is often imprecise. At least one person painted images of 

viruses floating around in the air, ready to infect any living thing. 

'I get confused with all this stuff about irradiation and genetic engineering and 

nuclear plants . . .  ' 

(Male, general consumer) 

Perceived Risks and Benefits 

Benefits 

Although negativity and suspicion do seem to be prevalent, some respondents see the 

potential for genetic engineering to offer some real benefits, through medical 

applications (e.g. organ transplants), in terms of increased crop yield (and hence the 

ability to feed more people), or in terms of choice (e.g. having fruit out of season) .  

Several people indicate that if a genetically modified product has a benefit for their 

child such as reduced additives or chemicals, they would consider buying it, as long as 

it is labelled, and there is some form of guarantee that the product is safe. Likelihood 

of purchase would decrease if the product is produced through animal-to-plant 

manipulations, while association with a trusted brand would increase likelihood of 

purchase. 
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Even among these people, there is the belief that we s�ould proceed very cautiously, 

and that all people should have a choice as to whether they purchased genetically 

modified food or not. For the most part, ho�ever, it is the manufacturer who is seen 

to benefit from genetically modified foods, rather than the consumer. 

Concerns 

Concerns with genetic modification appear to take several levels.  At the deepest level 

are the moral objections people place on the technology. If the technology produces 

something that would never form naturally (such as plants with animal genes, or 

animal to animal transplants), then the end-product also is not natural, and is therefore 

not acceptable. Generally, discussion of genetic engineering focused on food, and on 

within-species modification. When prompted on animal-to-plant, or animal-to-animal 

modifications most people found this much less acceptable (confirming previous 

studies, which have also found this ' effect (Kelly, 1 995; Couchman & Fink-Jensen, 

1990)). This generally focuses on either the 'yuk' factor, or is seen to be messing 

around with nature, or 'playing God' . Some feel that 'hurrying' nature along is 

acceptable, but creating something that could never happen naturally is not. A couple 

of people suggested that in their minds, a strawberry with fish genes would no longer 

be a strawberry. Other people were concerned about genetically modified genes 

escaping the food they consumed and contaminating their body. This suggests that in 

terms of this technology at least, the 'Law of Contagion' reported by Mauss ( 1 972; as 

cited in Rozin, 1988) and discussed in Chapter 2 may be of some help in explaining 

concerns with genetically engineeredfood. 

Other concerns involve fears that genetically modified foods might be harmful to their 

health, either in the short or long term, or harmful to the environment. 

It 's like the Thalidomide disaster - we prescribed it in good faith, because the long 

term effects were not known. I don't want to support an industry that hasn't screened 

for effects over several generations. 

(Male, Buddhist Group) 
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There is a parallel in my mind with nuclear power. ft was going to save the world, 

then of course Chemobyl happened. It was very quick and very easy. Something 

dreadful will be found in the world, and it'll b� 'why was it done '? 

(Male, Buddhist Group) 

I guess �t's like pesticides. It's better if you don 't have to use them . . .  what does it do to 

the nutritional quality? 

(Female, general consumer) 

They feel that the research has been moving so quickly that science does not yet know 

enough to allow the products to be grown commercially or sold on the shelves. 

Some of these things are on the verge of happening but we are not being fully 

involved, because of the speed of change. I think it's going to take some determined 

leadership to make sure the power comes back to the people. 

(Male, environmental group) 

This perceived lack of authoritative knowledge is produced by conflicting stories in 

newspapers and TV, where one study says a product is safe, and another says it is not. 

Respondents also comment on the alarmist behaviour of activist groups .  

While some people are supportive of medical applications, others query where i t  will 

all end. Scientists are accused of acting irresponsibly, by neglecting to consider the 

ethical consequences of their research. Will people end up being produced as slaves, 

or as organ donors? Even if scientists are behaving responsibly, there is no guarantee 

that the technology won't fall into the wrong hands (cf. nuclear weapons) . 

Other people are concerned that our world is already too crowded - this sort of 

technology would interfere with the natural balance, and result in greater exploitation 

of the earth. Some of these people suggest that scientists are spending time and 

resources on ways of solving problems, rather than preventing them. 
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At a higher level still is the belief that consumers shou�d be able to identify foods that 

contained genetically modified material, so as to allow the consumer to take 

responsibility for their own and others' moral �nd physical wellbeing. 

Finally, there is the belief that big business are preventing this from happening, 

because .they know that if they have to identify their food as genetically modified, then 

consumers won't buy their products. 

I'm really excited about the potential of the technology, but I'm really suspicious 

about this push to stop us knowing about it. 

(Male, general consumer) 

I'm very nervous about technology and I always tend to look at it with a sort of, 

conspiracy theory . . .  I always think that what they feed you is only what they want you 

to know - there's a hidden agenda . . .  it's not to improve our quality of life - it's to make 

money. 

(Male, general consumer) 

Thus big businesses are preventing the consumer from making a choice via pressure 

(financial or other) on government and scientific institutions. There is therefore a lot 

of anger directed towards big business because they are perceived to be preventing 

consumers from making choices . Consumers therefore feel they are being forced to 

be 'human guinea pigs ' without giving permission. 

Thus there is the perception that it is big businesses, out to make a buck at the expense 

of the consumer that control the release of these products. Products are made to look 

nice but do not actually offer the consumer any other benefits (in fact, taste is worse 

and nutritional quality is lowered). The manufacturers just make the products look 

good to trick people into buying their product, and genetic modification helps with 

this illusion. Others suggested that manufacturers are actually attempting to create 

new needs, adding to the bewildering and completely unnecessary choice of food we 

already have. 
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It's not based on the public knocking down their . doors and saying, 'we want 

genetically engineered food, they made decisions behind closed doors without 

consulting the public . . .  

(Male, environmental group) 

There's almost too much choice now, and it's not necessary. It's just change for 

change 's sake. Simplicity makes life easier. 

(Female, Buddhist group) 

Paradoxically however, there is also an acknowledgement that some food does 

actually taste better, but there is suspicion as to why. 

For instance, watermelons now taste nicer - I mean, what have they done to them to 

get them that way? 

(Female, general consumer) 

Price 

The respondents expressed reticence towards purchasing products labelled as 

containing genetically modified ingredients, and a greater desire for organic food, or 

'health-oriented' food such as 'Hubbard's '  cereal (a New Zealand brand of cereal) .  

However, the participants also acknowledged that these latter types of food tended to 

be relatively expensive, so they would not necessarily be able to purchase them. 

Labelling 

Labelling helps consumers to identify foods that are healthy or unhealthy, and this is a 

factor that most groups mentioned spontaneously. The information they look for 

focuses on the contents - foods that contain excess additives, preservatives, 

sucrose/fructose or fat content are avoided. Other consumers attempt to avoid any 

food that contain msg or animal products (the latter among the Buddhist respondents). 

However, some respondents admit that they do not always look at the labelling 

particularly if it is a regularly purchased product, or if it was snack food. This 

admission is consistent with the findings of ANZFA in 1 996 (Yann, Campbell ,  Hoare, 
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Wheeler, 1 996). That study indicated that people were less inclined to use label 

information if their purchase was habitual. Label information was more frequently 

consulted on the first purchase occasion of a �ew product, where the consumer sought 

information that would minimise the risk associated with trial of a new product. The 

labelling on products for infants, perishables, or products with specific issues of 

concern . were more commonly read than staple foods such as rice and treats such as 

snacks. 

A busy schedule and limited time may interact with these factors increasing the 

likelihood that they will not check the labels. 

It all depends on the amount of time people are prepared to put into policing every 

little detail about our food - I get irritable about it, actually, if it becomes a 

frightfully time consuming process. I don't want to have to think that much about it. 

(Female, Buddhist Group) 

Many people are aware, however, that up until recently, nutritional or ingredient 

information was not always available, and in the past this caused little concern. 

Well, we all survived our childhood, even-though there were no use-by dates. We just 

gave it the old squeeze, and if it passed the test we ate it. 

(Male, general consumer) 

Despite the fact that consumers readily accept that they do not always utilize labelling 

information, labelling is a key issue for consumers because it is the means by which a 

consumer can be perceived to gain control over their purchase choice. In the context 

of genetically modified goods, the issue takes on even more importance, because 

labelling provides the information a consumer requires to decide whether to accept or 

reject the perceived risks in order to gain the perceived benefits. As far as consumers 

are concerned, anything that has the potential to affect their own, or their children's  

health should be indicated on the packaging. 
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They therefore feel that information such as use-by qates and ingredients should be 

compulsory because it allows them the choice to avoid foods that contains something 

they don't want, and they would not want this �hoice to be removed. 

People also indicated that they are much more concerned with labelling information 

when they are buying food for their children. That is, while they admit they slip up 

occasionally if buying food for themselves, they are careful with the food they buy 

their children, since it is their role to ensure their health and safety. . 

A qualitative survey conducted in Canada (National Institute of Nutrition, 1 999) 

explored the issue of voluntary labelling. Consumers wanted labelling that was 

simple, linked to nature, provided a benefit to the consumer, and was linked to 

government regulatory approval. Consumers tended to respond negatively when 

unknown scientific terminology was used. Consumers did not think products should 

be labelled as 'do not contain . . .  ' as this was perceived as putting down competitors. 

While the Canadian consumers saw labelling as very important, they did not see it as a 

'panacea' solution, suggesting that information be made available in other ways such 

as through leaflets, or television. 

These findings were mirrored in the current study. People feel that labelling 

information is already very complicated, with some complaining it's almost written in 

some sort of secret code. For instance, people vaguely know that they should avoid 

food with additives beginning with a '6' because it denotes msg. They want the 

labelling to be very simple and clear - they don't want to know about the process - they 

just want to know whether it contains genetically modified ingredients, and whether 

there is a guarantee that it will not cause harm. 

Some respondents thought an 0800 number on the packaging would be very useful, 

although others were sceptical about being provided with objective information by the 

manufacturer. A leaflet distributed by an 'objective' organisation (such as Biogrow, or 

by consumer organisations such as FDA or ANZFA) would be more trusted. While 

television and newspapers are acknowledged as pervasive sources of information, they 

are not seen to be particularly appropriate, since the objectivity of these sources is 
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questionable. However, there is some indication that people would watch and be
_
lieve 

documentaries such as 20/20 or 60 Minutes. 

However, some respondents say they probably would never bother actually looking 

for the information, and others complain that there is an information overload - they 

simply cannot absorb all this conflicting information about science. 

Most people can't be bothered looking for information, it's not really relevant to our 

everyday lives . . .  

(Male, general consumer) 

we can 't keep up in terms ofpersonal knowledge - there's just so much out there . .  

(Female, environmental group) 

Trust 

Trust is a broad issue covering the sources of information people use to learn about 

the technology, the scientific organisations that produce that information and the 

regulatory bodies that are formed to ensure the technology is controlled. The 

consumers interviewed in this study typically express a fair level of cynicism in all 

these areas. While they admit to understanding very little about the technology, they 

want to learn more about it. However, they also readily admit that there is too much 

information available, but just don't have the time or inclination to go through it all. 

Instead, they want independent and. trustworthy advisory groups who can filter and 

disseminate information in an understandable way. 

There are some manufacturers that people trust (such as Hubbard's Cereal) since they 

have a reputation for social responsibility (they care for the environment, their food is 

healthy/approved by Biogrow, etc). The perception is that these people would not 

possibly get involved with genetic modification, so a question of whether they would 

accept transgenic food from such companies is entirely hypothetical. However, 

although certification by organisations such as Biogrow holds a lot of influence for 

some people (particularly from the environmental groups and the Buddhist Centre), 

price tends to be a mitigating factor. While there seemingly is a strong distrust in the 
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safety of the food currently available, many people would be unwilling to pay the 

premium for organically grown food, and will settle for non-organic food. 

Trustworthy regulatory bodies include the FDA, ANZFA, and ERMA. While the 

FDA is perceived to be a fairly powerful organisation, ANZFA and ERMA are 

perceive.d to lack 'clout' .  More importantly, the participants who express some sense 

of confidence in the FDA do so because of the nature of the American legal system. 

That is, the participants feel the FDA has to be very careful about what it approves, 

because of the perception that the organisation ·could be sued for approving a food that 

proves to be subsequently harmful. People do not believe that ERMA and ANZF A 

would be held liable. 

I actually trust their FDA Food and Drug Administration in its rulings. More than I 

trust our Australian/New Zealand Food Authority and ERMA and things like that. I 

don't trust these organisations because . . .  there 's no come back because of ACC. 

(Male, General consumer) 

One reason people are so untrusting is because of the perception that both the 

government and science are in the 'pocket' of big business. It is all about money. 

Perceptions are that few truly objective, unbiased organisations now exist, due to the 

lack of money allocated to them by government. This means that organisations such 

as DSIR that used to be funded by the government now have to find funding 

elsewhere - that is, from commercial enterprise. They are now no longer answerable 

to the public, but to their commercial funders, who will of course have vested 

interests. Science is now controlled by people with MBAs rather than science 

degrees. 

I'm not suspicious of the scientists, I 'm suspicious of the people who run the scientific 

institutes now. Because in the old days, the DSIR was run by scientists. Now, it's run 

by business people with MBAs who are directing scientists. And you are right, they 

have to compete for the business. 

(Male, General Consumer) 
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Even the watchdogs are underfunded . . .  within this area the ANZFA . . . they are all 

being screwed for money. 

(Male, General Consumer) 

In addition, political parties are all - influenced by big business. Big businesses are 

trying to prevent regulations concerning compulsory labelling, since, if compulsory 

labelling was made law, companies would have to admit that their products contained 

genetically modified product, and people would not buy them, with the result that 

companies would lose money. 

Interestingly, some people expressed the opinion that 'green' organisations were also 

responsible for creating some of the anxiety and confusion that surrounded gene 

technology. 

Previous research conducted by Frewer et al. ( 1 996, 1 997b) demonstrated that trust is 

made up of a number of factors. Trust appears to be linked with perceptions of 

accuracy, knowledge and concern with public welfare. One factor is linked with 

'knowledge bias' and is associated with other characteristics such as truthfulness, 

trustworthiness, having a good track record, responsibility, accuracy and factualness. 

Another factor is linked with accountability, where sources with moderate amounts of 

accountability are seen to be more trustworthy than those with either very low or high 

amounts of accountability. 

Using this model as a basis for interpretation of our findings, industry and government 

could be seen as too ' accountable' ,  therefore having vested interests in the information 

they disseminate. 

moderately on 

In contrast, consumer organisations would be seen to score 

accountability, and high on truthfulness, accuracy, and 

knowledgeability, making them very trustworthy. Scientists would have different 

positions, depending on who they are seen to work for. 

Group Differences 

Few differences were apparent between groups. While those with Christian beliefs 

were more inclined to think the technology was 'playing God' ,  those who did not have 

75 



religious beliefs were just as inclined to feel the technology was 'interfering with 

nature' .  Identification with Buddhism did not necessarily direct the acceptance of the 

technology one way or the other. Their mai� concerns were that animals and plants 

were treated with respect, and that the environment was not abused. It was thus 

apparent that religious affiliation did not elicit particular co�cerns, rather it provided a 

framework in which to explain moral concerns. 

4.4.3 Conclusions 

1 .  Fruit and vegetables are generally bought for their nutritional contribution to the 

diet. As such, the healthiness and safety of this food is of particular importance. 

2. Pesticides and irradiation are perceived to be unhealthy/unsafe treatments on 

products that are supposed to be healthy. Genetic modification is strongly 

associated with these other 'unsafe' technologies. 

3 .  Labelling usage depends on product category, occasion and consumer. 

4. There are three broad categories that concerns about genetic engineering fall into: 

a. Unknown short and long term risks on health and the environment 

b. Lack of choice and control over consumption of genetically modified food, due 

to the lack of labelling regulations, and the resulting perception of being 'part of an 

experiment' without having given consent. 

c. The perceived monopoly big businesses have over the distribution of 

information, and policy/regulation formation, and hence the perceived lack of 

regulations and objective information available to the consumers . This adds to 

consumers' beliefs that they have no control over what they purchase and 

consume. 

5. While awareness of the issue of genetic engineering is very high, most people 

admit they understand very little about it. They would like more information to be 

made available, but it has to be very · simple and easily accessible, due to 

increasing 'information overload' . Leaflets could be successful, if distributed by 

an organisation (such as ANZFA) that people recognise as a 'watchdog' group, 

especially if accompanied by an 0800 (toll-free) number. 
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6. Because consumers are reliant on particular groups to provide them with the 

required information, a high degree of trust in those groups is required for the 

information to be believed. 

7. Few differences were apparent between group type - that is, religion or affiliation 

with an environmental group did not appear to influence level of knowledge, or 

acceptability of the technology. 
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4.5 Study Four: Perceptions of Genetic Modification: Results of a 

Hui held with Ngati Whatua from Orakei. 

The am
.
ount of information regarding Maori perspectives on genetic engineering is 

slowly increasing, and the bulk of the information takes the form of consultation 

regarding applications or submissions to ERMA (Environmental Risk Management 

Authority). Conclusions drawn from such consultation are that while Maori share 

some of the concerns about genetic modification with non- Maori, there are also 

issues that distinguish Maori from others. Such issues include the impact of genetic 

engineering on Maori cultural traditions, such as whakapapa, mauri, and 

rangitiratanga (a more detailed discussion is provided in section 2.2.4, Chapter 2). 

Whakapapa relates roughly to the English equivalent of genealogy, and is the 

genealogical descent of all living things from the gods to the present time. fu contrast 

to the English, the traditional Maori world view considers everything (birds, fish, 

animals trees and every other living thing, even soil , rocks and mountains) to have a 

whakapapa that explains relationships between people and other living entities. At a 

deeper level, Whakapapa provides an unbroken link and chain of descent between the 

spiritual and the material. Because it is derived from and under the protection of 

atua, to interfere with it is to interfere with things sacred or tapu (Nga Kaihautu 

Tikanga Taiao, 1 999). Interference with these relationships causes great concern. 

Each species is conferred a right to its own integrity, with people. seen in relation to 

other species, rather than possessing a 'superior' position. For instance, Tane created 

trees prior to people, which are therefore older and deserving of respect. For this 

reason, the view that people have a right to control and manipulate other species 

through genetic modification is rejected (Tipene, 2000). Thus the mixing of 

whakapapa by humans between different species is seen as going against their 

Tikanga. 

Tikanga (set of concepts and rules) guide the relationship between humans and their 

interaction with the environment, so natural resources can be utilised appropriately. 
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Kaitiaki are another way of ensuring the mauri of a resqurce is protected. While some 

kaitiaki can be non-human, people can also act as kaitiaki. Kaitiakitanga (or 

stewardship) carries with it the obligation to J?aintain the resource endowment passed 

on by a previous generation, so that future generations receive the endowment in at 

least as healthy a condition as it was received. 

Article IT of the Treaty of Waitangi guaranteed to Maori rangatiratanga (the mana to 

control and manage what is theirs according to how they see fit) over all their taonga 

(Waitangi Tribunal, 1 983; as cited in Gibbs, 1 996). According to Gibbs, the term 

'taonga' signifies a much broader significance and meaning than the English version 

of 'other properties ' .  Taonga signifies all tangible and intangible things of value to an 

iwi or hapu (such as native flora and fauna) . Some therefore believe that genetic 

information contained in the native species is also a taonga. This guarantee is 

typically interpreted as meaning that Maori have rights to be consulted, and to make 

decisions about genetically modified organisms. 

Gibbs identifies several key concepts relevant to Maori ( 1 996, p. 1 8) :  

1 .  All elements of the natural and divine worlds, including humans and genetic 

material, are related and are linked by the possession of mauri - the life force: 

2. It is the responsibility of the present generation, as kaitiaki, to protect the mauri of 

genetic material from defilement or abuse; 

3 .  Genetic manipulation may be seen to interfere with the integrity of species, and 

therefore, may interfere with the mauri of the affected species. 

Such a philosophy shares much in common with the ecocentric (biospheric) viewpoint 

detailed earlier in this thesis, which subscribes to the belief that all living and non

living things in nature have value, and that humans have a duty to the whole 

environment (Merchant, 1 992). 

4. Kaitiakitanga is part of the exerc1smg of rangatiratanga, and the ability to 

effectively exercise both affects the mana of an iwi or hapu; and 
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5. The Treaty guaranteed Maori rangatiratanga over their taonga. Genetic resources 

could be considered to be taonga, and control over genetic resources may therefore 

be part of this guarantee. 

An extension on these points is the potential for negative impacts on Maori health 

relating to imbalances between metaphysical and physical states, where any species 

have been interfered with in a manner not consistent with tikanga (Nga Kaihautu 

Tikanga Taiao, 1999). 

An additional concern relates to the use of indigenous knowledge by researchers to 

access flora and fauna to develop biotechnological inventions (Tipene, 2000). 

Currently, Maori do not believe that there is adequate consultation during 

development of inventions resulting from such indigenous knowledge. Nor do they 

believe that New Zealand intellectual property laws can protect this knowledge and 

the interests of indigenous flora and fauna. As a consequence, there is the potential 

for loss of control over these resources to biotechnology corporations who use these 

tools to increase their profits. This would impact on the future well-being of Maori 

and exacerbate social inequities. Finally, there is scepticism that Maori would 

actually receive any benefits from the use of their indigenous knowledge. 

However, it has been noted that Maori are (as are non- Maori) still in the process of 

forming and developing their views in relation to issues involved with genetic 

engineering (Nga Kaihautu Tikanga_Taiao, 1999). In earlier applications to ERMA, 

Maori (such as Nga Kaihautu) gave their support, or expressed no major concerns, a 

stark contrast to where many Maori now sit. This change may have occurred 

following the considerable media attention given to the technology over the last two 

years, or it may have to do with the involvement of large multinationals (Tipene, 

2000). It has therefore been advised that due to insufficient debate between local hapu 

and iwi, ERMA should not yet attempt to establish any generalized position with 

regard to Maori views (Nga Kaihauti.i Tikanga Taiao, 1 999). 

In addition to the changing attitudes of Maori, various hapu and iwi respond 

differently to different applications. For instance, some Maori have been willing to 
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put aside concerns with the technology for medical . applications. · This may well 

mirror the risk-benefit trade-off apparent with non- Maori, where benefits that impact 

on health are much more positively rece!ved 
.
than benefits that are seen as 'luxuries' 

such as improved flavour. However, others do not believe that medical benefits will 

be accessible to Maori. 

4.5.1 The Current Study 

The aim of the current study was to explore the underlying beliefs and values of Maori 

regarding genetic engineering in New Zealand. 

The scope of this part of the project has been limited for several reasons : 

1 .  Over the years, a distrust in non-Maori researching Maori issues has been 

growing. This is due to the perceived inability of Europeans to identify with the 

Maori worldview, resulting in misrepresentation. 

2. Research with Maori is very dependent on developing a network of 

communication. 

3. Combined, this means that people who wish to research social issues of Maori 

must have an established relationship with a network of Maori throughout New 

Zealand, and be seen as someone who can identify well with Maori world view. 

I completed one hui with the Ngati Whatua 0' Orakei, held in May 2000. Salmond 

( 1 976) describes a hui as a 'gathering or assembly' ,  which follow a particular 

etiquette. In recent times, the range. of gatherings has changed, with new forms of 

etiquette introduced. Although hui normally refers to a meeting on a marae, this has 

also changed with recent times. It is in the context of a hui that Maoritanga (Maori

ness) is most deeply expressed. Hui may be held for openings of a new marae, 

tangihanga (funerals), hurahanga kohatu (unveilings), birthdays and anniversaries, and 

tribal policy making. 

It would be inappropriate to make generalisations regarding all of Maoridom from 

such a limited study. However, the results of the current study will hopefully prove 

informative, and perhaps confirm those revealed elsewhere. A considerable deal more 
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discussion will be required in the future, but is unfortunately outside the scope of this 

thesis. 

4.5.2 Aims of the Research 

The aims of the focus groups were to explore a number of issues in depth: 

1 .  What is the level of awareness and understanding of gene technology among 

Maori? 

2. Is there a unique Maori perspective on genetic engineering? If so, what is this 

perspective? 

3 .  What are the main risks Maori associate with this technology? What are the main 

benefits? Do they feel the risks outweigh the benefits, or vice versa? 

4. Who are exposed to the risks, and who gains from the benefits? 

5. Is there enough information about genetic engineering available? What forms 

should this information take? 

6. What are the implications of use of indigenous genetic material in GMOs? Eg 

ownership issues etc. 

4.5.3 Method 

A hui was determined to be the best approach to enable open discussion of the issues. 

The hui was attended by around 30 people, including a kaumatua. The discussion was 

left open, with fairly limited probing by the researcher. Unlike the focus group work 

conducted in 1999 (studies 1 -3), the participants were told prior to attending that the 

hui would involve a discussion of genetic modification. 
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4.5.4 Results 

Knowledge and Awareness 

The participants of the hui are all familiar �ith the term genetic modification, but 

many have difficulty explaining the process in any detail. However, a number are 

aware that it involves manipulating genes in some way. 

Associations are made with the way we now try to improve our food so that it lasts 

longer, or tastes better, but there is suspicion that these new processes always involve 

a trade-off of benefits. An example is the traditional Maori corn that lasted for many 

months, but did not taste as good as the modern corn that goes off in a number of 

days . As with the 1999 focus groups, there is the complaint that food no longer tastes 

as nice as it used to - for example, peaches are not as sweet. There are also comments 

that food is not as healthy or as 'natural' as it used to be. 

Food 

Food is a very important issue to Maori, who have many rituals for the growing, 

preparation and consumption of food. The rituals associated with food mean that these 

activities also have a spiritual element to them. Because of this spiritual relationship 

with food, members of the Ngati Whatua from Orakei always say karakia (grace) at 

their meals, not only to give thanks for their food, but also to bless it, removing any 

harmful contaminations (i.e. the notion of whakanoa). Changing the genetic content 

of the food results in a need to change the tikanga around the food. 

There is the perception that consumers are already eating genetically modified fruit 

and vegetables, but because they are not labelled as such, consumers are being kept in 

the dark. This perhaps has resulted from communications indicating that consumers 

are 'already eating genetically modified food' interpreted as meaning there are whole 

genetically modified organisms currently available on the supermarket shelves. As 

with other consumers, there is therefore fear and anger at 'not knowing' what is in 

their food. Scientists and industry are seen to be going behind consumers ' backs 

changing the genetic structure of fruit and vegetables with out telling them. 
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Perceived Risks and Benefits 

Benefits 

Although the participants can see that there 
.
are benefits of the technology, such as 

improved crop yields, or better tasting food, they are unconvinced that the benefits 

outweigh the risks. 

Also, as with the 1999 focus groups, there is a distinct cynicism reflected in the belief 

that benefits as.sociated with the technology will seldom reach those who are exposed 

to the risks. In addition, the discussion revealed a suspicion that supposed benefits 

will not really do as scientists and industry say. One member is aware of the 

developments in rice by the International Rice Research Institute (put simply, the 

addition of a daffodil gene into rice resulting in an increased Vitamin A content), but 

is sceptical as to whether the benefits would actually reach the hungry and poor. 

Concerns 

The key area of concern is that release of genetically modified organisms could lead to 

disruption of the ecosystem processes. The members of the Ngati Whatua who took 

part in the hui accept that genetic modification has been occurring for many years, but 

this differs from the interference they now see occurring with the genetic structure of 

living organisms. The difference is that when they grow their own food, they develop 

a very close relationship with the environment, and therefore have � strong 

understanding of the balance of nature. For instance, people in the past understood 

that just like Papaunuku, nature needed to have time to rest in the winter, and time to 

grow, in spring and summer. In addition, there are references in Maori mythology that 

indicate that certain species or elements cannot mix. 

In contrast, genetic engineering is seen to be interfering with the Whakapapa of New 

Zealand's flora and fauna, with unknown consequences on the balance of nature. 

Native flora and fauna run the risk of being taken over by varieties that are hardier, or 

produce better yields etc. Participants talked about the new salmon, that once released 

into the waters, 'act like a tiger' ,  taking over the environment of other species of 

salmon. The potentially detrimental effect on these traditional varieties as taonga is 

substantial, particularly if the damage is irreversible. The direct manipulation of the 
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genetic structure of an organism is seen as done . without due regard to future 

generations, or on how it will influence the chain of life. As discussed by Barr ( 1 999), 

the "traditional method relies on sexual reproduction through naturally available 

pathways whereas biotechnology employs genetic surgery to circumvent nature' s  

reproductive barriers" (p. 28). 

Another concern is that of the accountability of companies involved in genetic 

modification. In the traditional Maori way, a person knew who was responsible for 

growing or producing something and could therefore take it back and be compensated 

if something was wrong with it. The participants are concerned that with the new 

technology, if a product is somehow harmful or faulty, there will not be someone that 

will compensate for any losses. This answerability extends past consumer rights. 

The participants also want to ensure that companies or organisations responsible for 

damage to the environment will be punished. However, this answerability is only 

relevant if the problem can be fixed, and there is the fear that some risks are 

irreversible. This point was also raised by Barr ( 1 999). 

Information/Labeling 

The participants feel that while there probably is information around, it is not readily 

available where they purchase their food. However, as with people interviewed in 

1999, the participants in the hui do not want detailed information written in small 

print on products in the supermarket. They find that labelling is already overly 

complicated, with some complaining it is almost written in some sort of secret code, 

or designed to trick people by overwhelming them with irrelevant information. The 

end result is that the consumer feels stupid and helpless. Instead, they suggest posters 

or some indication that a particular range contains genetically modified ingredients, 

rather than knowing what percentage, or how it was done. 

Consultation 

A major issue is the perception of 'token ' consultation with Maori when considering a 

genetically modified organism for release. The Interim Assessment Group (lAG) is 

one of two committees that manage all aspects of GMO work in New Zealand. As 

part of its obligations, the lAG process provides opportunities for tangata whenua 

85 



input. However, although consultation between tangata whenua · and researchers 

allows for the project to be explained and tangata whenua views and concerns to be 

expressed, it does not entail seeking tangat� whenua consent (Gibbs, 1 996). The 

participants in the hui feel that consultation occurs far too late in the research, with 

substantial money already being invested, resulting in an unwillingness on the part of 

researchers to consider their comments. They do not feel it is fair that they can 

comment, but not make a decision. The consequent feeling is one of frustration and 

helplessness, since their opinions do not seem to count. Indeed this feeling is not 

restricted to issues about genetic modification, but to the much broader health and 

environmental issues. 

The Kaumatua spoke about the Hazardous Substances and New Organisms Act, and 

the fact that ERMA fell under that act. In terms of section 6(d) of the HSNO Act it is 

stated that the Authority is obligated to have regard to Maori cultural and spiritual 

issues as they affect each application (Nga Kaihautii Tikanga Taiao Report, 1 999). 

That is :  

Having regard to the relationship of Maori and their culture and traditions with 

their ancestral lands, water, sites, wahi tapu, valued flora and fauna, and other 

taonga (Nga Kaihautii Tikanga Taiao Report, 1 999: p. 1) .  

He felt that ERMA should act as a protection agency, rather than a risk agency - it 

was not about determining which risks to accept, but rather, protecting our 

environment from those risks. 

4.5.5 Conclusions 

In agreement with findings elsewhere, the issues highlighted by Ngati Whatua from 

Orakei frequently mirror findings of focus groups with other consumers. Issues 

include: 

1 .  A concern about the benefit-cost trade-off involved in food production, where 

benefits come at the cost of other valuable attributes. 

2. A suspicion of the financial interests of industry, and the likelihood of benefits not 

reaching those in need. 
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3. The belief that genetic modification is directly interfering with the natural order, 

with unknown consequences on health and the environment. 

4. A desire for simple information about �enetic modified products. Because a 

number of the participants already felt overwhelmed or confused by the 

information provided on packaging, the main thing they wanted to know was 

which ranges of products contained genetically modified ingredients. 

Although there are many similarities, Maori have a particular world-view that 

differentiates them from other consumers in New Zealand. As mentioned in previous 

research, it is important to members of the Ngati Whatua that they have the ability to 

act as kaitiaki, to protect the mauri of genetic material from defilement or abuse. For 

instance, as part of their respect for the land and resources, food possesses a spiritual 

dimension that requires performance of rituals when preparing and eating food. 

Because the Treaty of Waitangi guarantees rangatiratanga over taonga (the mana to 

control and manage all things of value to Maori), Maori must be consulted on 

applications regarding genetically modified organisms. Although this was an issue 

identified by previous studies, it is of particular concern to Ngati Whatua from Orakei 

who feel that consultation does not always result in action. Those who have consulted 

with the Ngati Whatua from Orakei previously should therefore ensure that any 

decision that is made as a result of that consultation is fed back to them. They should 

also be kept up to date of progress on any of these issues, even if no decision has been 

arrived at. 

In terms of providing information to members of the Ngati Whatua from Orakei, it is 

suggested that another hui be held, where interested participants can have questions 

about the technology answered, and where they can hold a discussion about the 

possible risks and benefits. 
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Chapter 5. Conjoint Analysis 

Although most people in the focus groups requested labelling, they also admitted that 

they did not always use label information - a finding that is consistent with the those 

of ANZFA in 1 996 (Yann, Campbell, Hoare, & Wheeler, 1 996). That study indicated 

that people were less inclined to use label information if their purchase was habitual .  

Label information was more frequently consulted on the first purchase occasion of a 

new product, where the consumer sought information that would minimise the risk 

associated with trial of a new product. As with the current study, they also found that 

food category played a role in the frequency with which a consumer consulted the 

label. The labelling on products for infants, perishables, or products with specific 

issues of concern were more commonly read than staple foods such as rice and treats 

such as snacks. However, the key issue in terms of labelling for our focus groups was 

the ability of the consumer to choose. How would consumers react if labelling 

provided them with a chance to choose between genetically modified and non

modified? 

Currently, the members of the New Zealand focus groups perceived that although they 

could identify many risks associated with genetic engineering, few could identify any 

immediate benefits to themselves. Rather, it was the producer, manufacturer, or 

farmer who would benefit. Therefore, the participants of the groups felt that there was 

no reason to expose themselves (or others) to the risks when they would not gain any 

benefits. However, second generation products are likely to be released within a 

couple of years that offer direct benefits to the consumer (such as nutritional benefits, 

or improved flavour), and people might well respond quite differently. While 

Hamstra and Smink ( 1 996) found that consumers were less likely to purchase 

genetically modified products than those which were traditionally produced if there 

was no tangible benefit resulting from the application, Frewer, Howard, Hedderley, 

and Shepherd ( 1997a) demonstrated that provision of benefits could offset this effect, 

particularly if the benefits applied to health or the environment. 
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The focus groups made it clear that while food safety was a concern for them when 

dealing with many foods, this was less the case when dealing with 'junk' or 'snack' 

food, such as chocolates or chips, where ·no health benefit was expected. Respondents 

might therefore respond quite differently if presented with health and snack products 

labelled as genetically modified. 
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5.1 The Technique of Conjoint Analysis 

Focus groups enable the researcher to develop a relatively in-depth understanding of 

the issues and concerns that a sample of a population may have regarding a particular 

topic. However, researchers may �lso wish to assess the prevalence and strength of 

those opinions, particularly if policy or regulations are going to be developed that 

apply to the whole population. In this case, quantification of results is generally 

conducted. 

Conjoint analysis is a technique based on multi-attribute decision theory (Green & 

Rao, 1 97 1 ,  Green & Srinivasan, 1 978), and as such, allows for the fact that when a 

consumer makes a decision to purchase one product or brand over another, they are 

influenced by a number of factors of the product (including the cost of the product, the 

benefit they may gain from purchasing it, branding, familiarity/novelty, etc (e.g. 

Frewer, et al. ,  1 997a)). In addition, it acknowledges that the consumer may find it 

difficult to explicitly state how they might decide between different benefits and costs . 

It therefore attempts to deduce, by systematically manipulating selected factors, the 

relative part-worths (or values) of those factors to the overall purchase decision. 

Large part-worth utility values are assigned to the most preferred, and small utilities 

are assigned to those that are least preferred (SAS Institute Inc., 1 993) All the 

consumer is asked to do is state their overall opinion of each of the alternatives. The 

process takes a decompositional approach, whereby a respondent reacts to a set of 

'total' profile descriptions. Statistical analysis is then used to find a set of part-worths 

for the individual factors that, given some type of composition rule are most 

consistent with the respondent's overall references (Green & Srinivasan, 1 978,  p. 104). 

Conjoint analysis typically aims to provide predictive validity and has an error term 

and a loss function. 
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5.1.1 The Conjoint Model 

Imagine trying to predict how important mileage, reliability and price are in a 

consumer's decision to purchase a car. yijk is _one subject ' s  stated preference for a car 

with the ith level of mileage, the jth level of expected reliability, and the kth level of 

price. The grand mean is f.l, f3 represents the attribute, and the error is eijk • A three 

factor metric conjoint analysis model can be described as, 

where 

"L f3u = "L f32j = "L f33k = 0 

(SAS fustitute fuc, 1 993). 

A metric conjoint analysis models the judgements directly. When all of the factors are 

nominal, the metric conjoint analysis is a simple main-effects analysis of variance 

(ANOV A) with some specialised output. The factors are the independent variables, 

the judgements comprise the dependent variable, and the utilities are the parameter 

estimates from the ANOV A model (SAS fustitute fuc, 1 993). 

fuput data are generally ratings or rankings of various combinations of factor levels, 

and the output is the utility of the different levels on the various factors. By 

determining these part-worths we can determine the relative value each individual 

consumer places on different factors of a product. In addition, the part-worths allow 

us to make predictions about the consumer's preferences for a product possessing 

different combination of those factors . 

Various studies have presented the material in different ways. fu Frewer et al . ' s  study 

with cheese ( 1 997), respondents were presented with 24 cards, one at a time, each 

with a different description of the product. They were then asked to indicate how 

likely they were to purchase the product. Analysis of variance was then applied to 
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each respondent's ratings to calculate the effects of production method and the main 

effects of each benefit. 

Another way is to ask respondents to rank all the product combinations, in order of 

preference. The rank order is then reversed to provide a measure of the total utility of 

the product. The part-worths of the variable can then be deduced from the above 

equation. Because the approach provides an analysis at the level of the individual, it 

lends itself to consumer segmentation via cluster analysis. 

An alternative to this technique is to request the respondent to make a choice out of 

three or four products possessing systematically manipulated characteristics. They 

then repeat the task using three or four more combinations, and so on. Although the 

choice-based approach is easier for the respondent and potentially more realistic, it 

does not allow analysis at an individual level, thus precluding any segmentation 

(Louviere & Woodworth, 1983). 

This is an important point to consider, given the contentious nature of genetic 

modification. Consumers differ in terms of their preferences, and these can be 

explicitly accounted for by analysis at an individual level if a ranking or rating 

approach is taken. By asking the respondents to describe themselves using a variety 

of personality and attitude questions, the researcher can build a profile of various 

market segments. Segmentation is achieved using a tool called Cluster analysis, which 

is a multivariate technique for classification of objects into groups (Punj & Stewart, 

1 983). The groups are identified by their similarities and are represented by 

den do grams. 

The approach has been used before in studies of consumer decision making regarding 

genetically engineered food. For instance, Frewer et al. (1 997a) assessed the influence 

of production method (genetic engineering, protein engineering, and traditional 

selective breeding), and benefit (to the consumer, animals, environment or producer) 

on the consumer' s choice of cheese. The largest group (79% of the sample) was 

significantly affected by the production method (where genetic engineering was least 

acceptable and traditional methods were most acceptable). However, production 
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method did not dominate their decision - rather, ben�fits could compensate for the 

fact that a cheese was produced by a less preferable method, particularly if the benefit 

applied to the consumer's health, animal welfare, or the environment. A much 

smaller group of consumers ( 19%) were solely concerned · about the benefit provided 

by the technology, with reduced cost, improved animal welfare and improved 

nutrition proving most popular. Advantages to the producer were unlikely to facilitate 

consumer acceptance of novel products. 

Deliza et al . ( 1 999) assessed the impact of brand name (familiar/unfamiliar), price 

(low/high), technology (environmentally friendly, traditional, genetically engineered), 

and packaging (sunflower/environmental symbol (globe)) on consumer choice. In 

comparison to Frewer et al . ' s  study ( 1 997a), two groups were identified: those who 

made decisions based on price (30% of the sample) and a larger group (67%) who 

made their decisions based on technology (where genetically engineered products 

were least preferred, and environmentally friendly products were most preferred). 

Brand and price made only a small contribution. In fact, the author suggested that 

associating a well-known brand with genetic engineering might simply cause those 

consumers who feel negatively about the technology to become negatively oriented 

towards the brand as well. Those consumers who fell into the second, larger group 

were more likely to express concern about the environment. This may also be 

particularly relevant in New Zealand, given the country' s 'anti-nuclear' stance, and 

strong image of being 'clean and green' (Gamble et al . ,  unpublished). 

In attempting to draw valid conclusions about consumer intentions, stimulus 

presentation such as written descriptions of products, pictures, or the real thing has 

also been an issue to consider. Many studies have simply settled for listing the 

attributes of that product, and/or providing an accompanying image (eg Frewer, 

Howard, & Shepherd, 1996b; Frewer, Howard, Hedderley, & Shepherd, 1997a). 

Other studies have presented their products as a graphic image, with all the 

information on the label (e.g. Deliza, et al. ,  1 999). Still others have presented actual 

products (Bredahl, Grunert, & Frewer, 1998; Bredahl, 1 999) . It would have been 

preferable to use actual products, since realism would be maximised. Indeed, I 

initially chose existing packaged products with labels that could be manipulated. 
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However, given the reluctance of manufacturers and producers to be involved with the 

technology, it was decided that the products finally selected would have to be fairly 

generic, with no strong brand identification . . That is, I was advised not to take this 

approach in case an actual producer took offence at being identified as a user of 

genetically modified ingredients, and decided to sue HortResearch (the company I was 

working for). Actual products with labels therefore had to be excluded. It was 

decided to use actual tomatoes and generic looking chocolate chip biscuits, presented 

on a plate accompanied by a varying list of descriptions. 
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5.2 Aims of the Research 

Given the assumption that, in New Zealand, food containing minimum levels of 

genetically modified material will be submitted to mandatory labelling, how will 

introduction of this production tec�nology affect the risk-benefit trade-offs made by 

consumers , and hence their willingness to purchase a product? 

Several hypotheses can be generated from previous research: 

Hypothesis 1. Reduced price will increase acceptance of genetically modified 

products . 

Hypothesis 2. Provision of a health benefit to the consumer will increase acceptance 

of genetically modified products. 

Hypothesis 3. A benefit to the environment will increase acceptance of genetically 

modified products, particularly for environmentally concerned consumers. 

Drawing on the focus group work, an additional hypothesis can be added. 

Hypothesis 4. Consumers will use different decision-making strategies, depending on 

whether the product is a health food or a snack food. 

We also need to take into consideration individual differences in terms of acceptance 

of 'new' products and technologies. Researchers have noted that some people are 

more inclined to view new food and any new technology and chemicals used to create 

them as experimental, artificial and very risky (Lee, 1989). For instance, Richardson

Harman et a!. ( 1 998) found that genetic engineering applications tended to score 

highly on a 'new, unknown' factor. Food neophobia (discussed in Chapter 2) refers to 

the reluctance to eat and/or avoidance of novel foods (Pliner & Hobden, 1 992). Thus 

an additional hypothesis could be: 

95 



Hypothesis 5. Consumers who score highly on the Food Neophobia  scale will be less 

likely to purchase a product labelled as genetically modified, and more likely to view 

genetic engineering negatively. 
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5.3 Method 

Three factors were chosen for consideration: price, benefit and technology used to 

produce the product. Had all possible interactions been allowed for, 27 different 

combinations would have had to . be presented to each consumer for each product 

category. Instead, to increase efficiency, only a technology-price interaction and a 

technology-benefit interaction were allowed for, meaning that a matrix of only 1 8  

combinations needed to be used (see Appendix C8 and C9). 

One hundred and fourteen consumers were recruited through HortResearch's 

consumer database. Respondents were aged between 1 8-60, and two-thirds were 

female (reflecting the predominance of women as the household shopper) . 

Demographic details are given in Appendix ClO. Consumers conducted their 

assessment of the products in isolated sensory testing booths with daylight corrected 

lighting. Approximately 15 people were tested per session. Eight sessions were held 

over two days (four per day). 

Procedure 

In order to ensure the consumers understood the task, each group was first briefed 

together, using ten cards with labels for different fruit written on them as an example. 

Each consumer then sorted the fruit according to the instructions that they would be 

given �uring the actual experiment (see below). When all consumers understood the 

task, they were taken to the testing booths. 

Once in their testing booths, consumers were presented either with a tomato, or a plate 

of chocolate-chip biscuits (these alternated so that half the sample received the 

tomatoes first, and the other half received the biscuits first) together with a bag 

containing written descriptions of the 18  diff�rent combinations of product attributes, 

and a half-page explanation of what 'genetically modified' meant (see appendix B3) .  

They were then instructed to follow the same procedure practised in the briefing 

session (see Appendix C 1 ). That is, the consumer was asked to first place the 1 8  

combinations into five piles : 'definitely would buy it' , 'probably would buy it' , not 

sure if I would buy it or not' , 'probably wouldn't buy it', and 'definitely wouldn't buy 

it' . Consumers were told that they could have some groups that were empty, and in 
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fact, col:lld place all 1 8  descriptions in one pile if they felt it to be appropriate. Once 

they were happy with their piles, they were instructed to rank the descriptions in each 

pile, from most preferred to least preferred, t�en to write the codes of the descriptions 

in the table provided (Appendix C2). 

Once this was completed, consumers were given four attitudinal questionnaires to fill 

out (see Appendices C3··C6) . The consumers then received the second product 

category, and repeated the ranking task. Finally, the consumers received a 

demographic survey (Appendix C7). 

Respondents were paid $20 for participating. 

The attitudinal questionnaires that the consumers had to complete werea: 

1 .  Pliner and Hobden's Food Neophobia scale ( 1992). 

2. Frewer, Howard and Shepherd's Attitude to Genetic Engineering scale ( 1997). 

3 .  Frewer, Howard and Shepherd's Environmental Concern scale ( 1 997; as used in  

Deliza, Rosenthal, Hedderley, MacFie and Frewer, 1 997). 

4. Cacioppo and Petty's Need for Cognition scale ( 1982). 

�he psychometric details of these surveys are detailed in Appendix F 
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5.4 Results 

For each respondent, the rankings of products 1 - 1 8  were entered into excel format. 

SAS Proc Transreg (SAS Institute Inc., . 1 993) was used to transform each 

respondent' s rankings into scores, _and then to perform a conjoint analysis on those 

scores. This produced a set of coefficients ('part worths' in Conjoint Analysis 

terminology) which indicate how a given Price (or Benefit or Production technology) 

influences the respondent's ranking. Cluster Analysis (SAS Proc Cluster) was then 

performed on the data to identify groups of respondents with similar sets of part

worths, and by implication similar decision-making strategies. For the tomatoes, 1 0 1  

of the 1 14 respondents (89%) were allocated to one of seven clusters. For the 

chocolate biscuits, 102 of the 1 14 (89%) were allocated to one of four clusters. The 

part-worths for these clusters are given in Tables 5 . 1  and 5.2, along with the 

proportion of variation in the ran�ng accounted for by each attribute (an indication of 

the relative importance of the attributes) (shown in figures 5. 1 and 5.2). 

Analysis of variance and chi-squared tests were used to test for any attitudinal or 

demographic differences between clusters. The clusters did not differ significantly in 

the proportion of household shoppers, frequency of purchasing tomatoes or chocolate 

biscuits, age, income, religion or ethnicity. 

Two thirds of the respondents were aged 45 or younger (68%), and a similar 

proportion were female (66%). Over three-quarters of the respondents bought 

tomatoes at least weekly (78%), but only 38% bought chocolate biscuits this regularly. 

In comparison, 4% bought tomatoes less than monthly, while 23% bought chocolate 

biscuits less than monthly. 

5.4.1 Chocolate Biscuits 

Four clusters emerged, the demographic and attitudinal details of which are given in 

Appendices C l l and C12. 

The first group (Cluster 1 ,  n=46, 40%) are largely concerned about technology 

(accounting for 69% of the variation), but are also sensitive to price (22% of the 

variation), and hence are moderately price sensitive. However, although price levels 
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have a considerable effect on ranking, a genetically modified product, even with the 

most favourable price and best benefits, will be ranked slightly lower than a non

genetically modified product. "All-natural" products are preferred over "guaranteed 

genetically modified free". Members of this group see relatively few negatives of 

genetic engineering, and relatively more positives. It is likely that a larger price 

differential will compensate for the technology used. 

A second smaller group (Cluster 2, n=8, 7%) is strongly influenced by price (70% of 

the variation), although within a price range, natural products are preferred to 

guaranteed non-genetically modified products. Genetically modified biscuits are least 

preferred (technology accounted for 1 2% of the variation). Benefit also plays a role 

( 1 8 %  of the variation), with less fat being preferred over no artificial flavouring. 

However, a product with reduced fat is not sufficient to overcome the fact that it is 

produced using genetic modification. Members of this group score lowest on the 

neophobia scale, indicating a relative willingness to try new foods. They also see 

fewer negatives of genetic engineering (although this does not mean they see more 

positives, for which there is no significant difference to the other clusters). 

The third group (Cluster 3, n=34, 30%) are basically concerned about technology 

(97% of the variation), preferring all natural products to guaranteed non-genetically 

modified, and both to genetically modified products, regardless of benefit or price. 

These consumers give relatively higher neophobia scores, indicating greater reticence 

to try novel foods . They also see more negatives of genetic engineering, and fewer 

positives, and give slightly higher Need for Cognition scores than do Cluster 2 

members. 

Unlike the other groups, the final group (Cluster 4, n= l4, 1 2%), prefer products that 

are guaranteed to be genetically modified-free (technology accounts for 95% of the 

variation in ranking) rather than all natural. Once again, genetically modified biscuits 

are least preferred. Neither price nor benefit can compensate for technology. Cluster 

4 members give the highest neophobia, and Need for Cognition scores, and see the 

most negatives of genetic engineering. 
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No significant differences are observed in terms of being a household shopper, 

frequency of purchasing chocolate biscuits, environmental concern, gender, age, 

income, religion or ethnicity. 
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Table 5 . 1 .  Average part-worths of Price, Benefit and Technology for the chocolate biscuit 
clusters. 

Average Part W orths 

Chocolate Biscuits 

1 �n=46) 2 �n=8� 3 �n=342 4 �n=14) 

Benefit 
Less Fat 0.60 1 .46 0.20 0.71 

No Artificial Flavour 0.23 -0.09 0.20 0.76 

None -0.83 -1 .37 -0.40 -1 .47 

Technology 
All Natural 3 . 16  1 .5 1  5.05 0.51 

GM -5.62 -2.25 -6.03 -5 .98 

GM Free 2.46 0.74 0.98 5.47 

Price 
$2.55 2.95 5.48 0.8 1  0.38 

$2.70 0.40 0.13 0.07 -0.03 
$2.95 -3.35 -5.61 -0.88 -0.34 

Percentage of fit 

Benefit 3.5% 1 8. 1 %  0. 1 %  3.7% 

Technology 69.0% 1 1 .9% 97.4% 95. 1 %  

Price 21 .9% 69.5% 1 .7% 0.3% 

Benefit*Technology 1 .6% 0.3% 0.8% 0.9% 

Technolo�rr*Price 3.9% 0.1 %  0.0% 0.1 %  
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5.4.2 Tomatoes 

Consumers behave in a slightly more complex manner when presented with tomatoes, 

resulting in seven clusters. Thirteen people �o not fit any cluster. Appendices C l 3  

and C 14 detail the demographics and attitudinal scores of the clusters. 

As with the chocolate biscuits, price plays some role in the first group (Cluster 1 ,  

n=29, 25%) accounting for 19% of the variation in ranking, but is insufficient to 

counter the effect of technology (accounting for 73% of the variation), making the 

group moderately price sensitive. This is the case even if the best benefit is also 

included. Genetically modified products are ranked lowest, with organic and 

guaranteed-genetically modified free products ranked similarly. Like cluster 2, these 

consumers rate their environmental concern relatively low, and perceive few negatives 

of genetic engineering. 

A second small group (Cluster 2, n=1 5, 13%) of strongly price conscious consumers 

exist, where price makes up 66% of the variation, and technology, 2 1 %. So, within a 

price category, organic produce is preferred, followed by guaranteed genetically 

modified free, with genetically modified last. Thus, a genetically modified product is 

preferred over an organic tomato if the price drops by one category. These 

respondents give the lowest neophobia and environmental concern scores, and see 

fewest negative aspects of genetic engineering. There are also a greater number of 

males in this group than are expected by chance. 

The third cluster (Cluster 3, n=24, 2 1 %) are almost totally driven by technology (96% 

of the variation in ranking), with organic products rated most highly, and genetically 

modified products lowest. Price and benefit do not have any significant influence. 

Members of this cluster give moderate scores for all the attitudinal tests . 

The next cluster (Cluster 4a, n=8, 7%) are also strongly affected by technology (95% 

of variation), but unlike the previous group, they prefer their tomatoes to have a 

guarantee of being genetically modified-free, rather than being organic. Attitudinally, 

the members of this cluster are very similar to cluster 3, providing moderate scores on 

all attitudinal tests . 
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A very small cluster (Cluster 4b, n=4, 4%) are mainly influenced by technology (93% 

of the variation), with organic products prefe�ed over genetically modified products. 

However, a significant technology*price interaction is observed (4% variation), 

whereby they prefer the most expensive guaranteed non-genetically modified products 

to cheaper examples. These consumers give the highest neophobia, and 

environmental concern scores, and see relatively few negatives associated with genetic 

engineering. 

Two final clusters are identified (Cluster 5a, n=13,  1 1 % and Cluster 5b, n=8, 7% ) .  

Like the other groups, technology plays a large role (80% and 87% respectively). 

Both clusters prefer organic produce to genetically modified, with guaranteed 

genetically modified-free products rated closely to organic. Benefit also plays a role 

for both groups (1 1 %  and 5% respectively). Pesticide-free products are most 

preferred by both clusters, but cluster 5b prefers products that provide extra vitamin C 

to no benefit at all. In contrast, cluster 5a appears suspicious of vitamin C, and prefers 

products with no benefit. Both clusters contain members who perceive genetic 

engineering relatively negatively, and are more likely to be male. In addition, cluster 

5 members provide relatively high environmental concern scores. 

104 



1 00 

90 

80 

70 
0> 
c 

:ii! 60 
c 
e 

50 .5: 
"' 
<J 

40 c 
"' 

"t: 
.. 
> 30 ;I( 

20 

1 0  

0 

-1 0 
Benefit Technology Price 

Tomato Attributes 

-•- cluster 1: 25% 

-e- cluster 2: 1 3% 

-.t.- cluster 3: 2 1 %  

-T- cluster Sa: 1 1 %  

-+- cluster 5b: 7% 

-+- cluster 4a: 7% 

-X- cluster 4b: 4% 

s::l 

Benefit"Technology Technology"Prlce 

Figure 5.2 Percent variance in ranking accounted for by technology, price and benefit of 
tomatoes (excludes unclustered = %). 

Table 5.2. Average part-worths of Price, Benefit and Technology for the tomato clusters. 

Average Part W orths 

Tomato clusters 

1 {n=29� 2 {n=15) 3 {n=24� 4a {n=8} 4b {n=4} 5a {n=l3} 5b {n=8} 
Benefit 
Increased Vitamin C 0.5 1 0.87 0. 1 9  -0. 10 -0.99 -2. 17 -0.63 

None -0.79 - 1 .43 - 1 . 15 -1 .05 0.46 0.75 -0.94 

Pesticide Free 0.27 0.56 0.97 1 . 15 0.53 1 .42 1 .56 

Technology 
GM -5.93 -2.82 -5.96 -6.03 -6.23 -6.02 -6.02 

Guaranteed Not GM 2.62 0.75 0.22 5 .74 1 . 19 1 .86 1 . 1 7  

Organic 3.32 2.07 5.73 0.29 5.03 4 . 1 6  4.85 

Price 
$4.00 3.04 4.73 1 . 1 9  1 .38 -0.27 1 .01 0 . 15  

$4.30 0.04 0.78 -0.02 0.02 -0.53 0.27 0 . 13  

$4.60 -3.08 -5.5 1 - 1 . 17 -1 .40 0.80 - 1 .28 -0.28 

Percentage of fit 

Benefit 3.2% 8 .7% 0.7% 0.5% 1 .4% 1 1 .2% 4.7% 

Technology 72.6% 21 .2% 95.6% 94.5% 92.8% 79.7% 87 .2% 

Price 19.2% 66.4% 2.9% 4.0% 1 . 1 %  2.9% 0. 1 %  

Benefit*Technology 1 .5% 0.8% 0.6% 0.6% 1 .2% 5.7% 7.8% 

Technolog�*Price 3.5% 2.9% 0. 1% 0.5% 3 .6% 0.5% 0.2% 
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No significant differences are observed in terms of being a household shopper, 

frequency of purchasing tomatoes, age, income, religion or ethnicity. 

5.4.3 Comparison of Chocolate Biscuit and Tomato Clusters 

Although the same respondents assessed both the biscuits and the tomatoes, they may 

not use the same strategies for both. Analysis showed that while there were some 

people who were very consistent, there were others who changed their strategies 

depending on t�e product. Appendix C details these findings. 

Biscuit cluster 2 has far more members of Tomato cluster 2 than we would expect just 

by chance. This is reasonable, given the fact that both groups are particularly price 

sensitive. In addition, the members of these groups tend to have lower neophobia 

scores, lower environmental concern, and are less likely to see negatives associated 

with genetic engineering. Particularly, these respondents do not believe that genetic 

engineering is unethical, harmful, risky, unnatural , will have long term effects, or will 

have negative effects on welfare. They are also more likely to perceive the technology 

as necessary and beneficial than the average respondent. In addition, few of these 

respondents personally object to, or worry about the technology. 

Biscuit cluster I has more members of Tomato cluster 1 than chance would predict. 

For these consumers, price plays a secondary, but still considerable, role relative to 

technology in their decision making. However, the price differential is insufficient to 

compensate for a product being genetically modified. As with the above group,  

members of this group see relatively few negatives associated with genetic 

engineering and are less likely to say they worry or object to the technology. They 

also have a low level of environmental concern. Increasing the price differential may 

well lead to a change in the balance of the risk-benefit trade-off, whereby a cheaper 

product may compensate for the way in which the product is produced. 

Biscuit cluster 3 has more members of Tomato cluster 3 than would be expected by 

chance. These consumers focus almost completely on technology, and neither price 

nor benefit make much of an influence on their purchase decision. They are less 
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likely to believe the technology is beneficial and many. of these consumers personally 

worry about, and object to the technology. 

Biscuit cluster 4 has more members of Tomato clusters 4a and 4b than we would 

expect by chance. While this is understandable given the preference of Biscuit 

cluster 4 and Tomato cluster 4a for specific guarantees of being non-genetically 

modified, the presence of a significantly larger than expected number of Tomato 

cluster 4b members is more difficult to explain. This could well reflect the desire by 

those members for reassurance, and a willingness to pay more for this. Indeed, 

members of all three clusters typically give high neophobia scores, and see more 

negatives associated with genetic engineering (particularly biscuit cluster 4 and 

tomato cluster 4b ). In addition, they are more likely to disagree that the technology is 

beneficial. 

For some respondents however, decision-making strategy differed between the two 

product categories. Interestingly, there were two groups of respondents for whom 

benefit made more of a difference to the rankings than did price, although not enough 

to overcome the influence of technology. Members of these clusters had a preference 

for pesticide-free products. Both clusters contained members who perceived genetic 

engineering relatively negatively, and were more likely to be male. In addition, some 

members provided relatively high environmental concern scores. Not surprisingly, 

these clusters only appeared when presented with tomatoes. 

Benefits were not important for any of the clusters identified when presented with 

chocolate biscuits. This is perhaps not surprising, since the benefits offered by the 

biscuits were related to health - something that is not such an issue with snack foods. 
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Table 5.3. Comparison of Chocolate Biscuit and Tomato Clusters (X2 = 69.95, df = 1 8  
(p<0.05)) 

Choc Cluster Choc Cluster Choc Cluster Choc Cluster Unclustered Total 
1 2 ' 3 4 

Tom Cluster 1 Expected 1 2.6 2.2 8.9 4.3 

Actual 2 1 .0 , 1 .0 4.0 2.0 1 .0 29.0 

Tom Cluster 2 Expected 5.4 0.9 3.8 1 .8  

Actual 6.0 5.0 1 .0 0.0 3.0 1 5.0 

Tom Cluster 3 Expected 9.5 1 .6 6.7 3 .2 

Actual 6.0 1 .0 1 2.0 2.0 3.0 24.0 

Tom Cluster 4a Expected 3.6 0.6 2.5 1 .2 

Actual 2.0 0.0 1 .0 5.0 0.0 8.0 

Tom Cluster 4b Expected 1 .8 0.3 1 .3 0.6 

Actual 5.0 0.0 1 .0 3.0 0.0 4.0 

Tom Cluster Sa Expected 5.4 0.9 3 .8 1 .8 

Actual 5.0 0.0 6.0 1 .0 1 .0 13.0 

Tom Cluster 5b Expected 2.7 0.5 1 .9 0.9 

Actual 1 .0 0.0 4.0 1.0 2.0 8 .0 

Unclustered Actual 5.0 1 .0 5.0 0.0 2.0 13 .0 

Total 46.0 8.0 34.0 1 4.0 12.0 1 14.0 
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5.5 Discussion 

In corroboration of hypothesis 1 ,  price appeared to have a significant influence on a 

number of respondents' decisions._ It is likely that price will be one of the main 

attributes that differentiates genetically modified food from non-genetically modified 

food in the future. Mandatory labelling requires manufacturers who wish to exclude 

genetically modified ingredients from their products to prove their claim. This means 

that they need to be willing to conduct tests on their products, and source ingredients 

that are guaranteed to be genetically modified free. However, their sources (generally 

the farmers) must also prove that their produce is not genetically modified, requiring 

segregation of crops, and testing of the produce they wish to sell. It is expected that 

many of these costs will ultimately be passed on to the consumer, meaning that food 

guaranteed to be genetically modified-free may be more expensive to the consumer. In 

addition, genetically modified food may be cheaper to the consumer because of the 

cost-efficiencies for producers. 

The issue of price ties in closely with the issue of labelling. People want labelling 

because it will provide them with the information to make a choice. However, 

providing the proof that the product does not contain genetically modified material 

will simply serve to increase the price of that product. To remove the cost of making 

such claims, manufacturers may simply settle for a label that says the product may 

contain genetically modified material, resulting in the removal of that choice. 

Thus the issue of price elasticity is becoming increasingly pertinent. Namely, are 

consumers prepared to pay more for food that has not been tampered with at the 

genetic level? Frewer et al. 's ( 1 997 a) and Deliza et al. '  s ( 1999) studies used a 

sizeable price differential (over 50% for D�liza's et al. 's study, and 'substantially 

reduced cost' in Frewer et al . 's.). Our results show that only a small decrease in price 

(7- 1 0%) can increase willingness to purchase genetically engineered food (that is, they 

are not willing to pay more for non-genetically modified food. That would suggest 

that decreasing the price even more is likely to further increase the proportion of 

consumers who are willing to put their concerns aside and purchase food produced by 

this technology. Never-the-less, there will be a proportion of consumers for who price 
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is a relatively unimportant issue. For these people, price cannot compensate for their 

concerns over the technology. For instance, organics are reported to be one of the 

fastest growing agricultural sectors in the UK, with demand increasing for organic 

produce and livestock by as much as 40% in one year (Benjamin, CNN, 8/1 1/99). 

Indeed, the Organic Products Exporter Group in New Zealand believes that while in 

New Zealand the industry is growing by 20%, it' s 'small-fry' compared to the demand 

in places such 
_
as the UK, where the industry is expected to be worth $1600 million in 

2000. The US organic market is forecast to be worth some $90 billion dollars by 

2006 (Stevenson, NZ Herald, 21/02/00) . 

Although most of our consumers exhibited a similar pattern of decision-making when 

presented with tomatoes or chocolate biscuits, a few used different strategies for the 

two products. However, few respondents were less cautious, or more accepting of 

genetically modified biscuits compared to genetically modified tomatoes, thus failing 

to support hypothesis 4. Although none of the benefits presented for chocolate 

biscuits had a significant influence on any of the clusters, two groups of respondents 

rated benefit higher than price (though not as influential as technology) for the 

tomatoes. Members of these clusters (1 1 %  and 7%) had a preference for pesticide

free products. They perceived genetic engineering relatively negatively, had relatively 

high environmental concern scores and were more likely to be male, indicating partial 

support for hypothesis 3 .  

Frewer et al . '  s ( 1 997 a) study demonstrated that direct benefits resulting from the 

technology would increase purchase likelihood. It was therefore expected that the 

health benefits of the products would increase willingness to purchase a genetically 

modified product. This was not replicated by this study to any significant degree, and 

thus failed to provide support for hypothesis 2. In addition, promise of health benefits 

was ineffectual for both the tomatoes and the chocolate biscuits. Caution must be 

used when interpreting this finding, since it may be that chocolate biscuits are an 

inappropriate product to offer health benefits. While environmentally conscious 

consumers were relatively more responsive to environmental benefits, the effect was 

only slight. 
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Certainly, Schutz, Judge, and Gentry ( 1 986) observed that a greater importance of 

nutrition was found in foods most often ·eaten as main course items, than for sweets 

and snack food. In addition, depending on the product, health and nutrition 

information may be less influential than other attributes such as flavour. For 

instance, Corney, Issanchou, Shepherd, Griffin, Nanayakkara, and Daillant ( l 996) 

examined consumers ' perceptions of food package labels, where health and nutrition 

claims were present or removed. Their results indicated that health and nutrition 

claims may not necessarily have a large impact on consumer buying patterns, with 

sensory attributes being given higher weightings by their respondents. The authors 

suggested instead "that marketers should lead with a taste claim along with secondary 

positive claims such as 'low in fat' . In addition, Martins, Pelchat, and Pliner ( 1997) 

have observed that th� effect of information on willingness to try a novel product is 

greater for the sensory dimension than for benefit information such as nutritional 

value. One suggestion is that nutritional benefits alone are insufficient to compensate 

for novelty. These researchers observed that providing taste information, and 

nutrition plus availability information (i.e. the product would be available in the 

student's cafeteria) increased the willingness of the participant to try an unfamiliar 

non-animal food. However, nutritional information on its own was not effective. 

Pelchat and Pliner ( 1 995) have suggested that rejection of novel non-animal foods 

may be based on the fear of bad taste, rather than on disgust or danger. Providing an 

indication of taste improvements may therefore alleviate such potential concerns. If 

this is the case, we may find that claims of 'extra sweet tomatoes' (for instance) might 

prove more influential than claims of increased vitamin C. 

In support of hypothesis 5, a certain percentage of the respondents could be classified 

as neophobic, and price and benefit offered by the product had no influence. Food 

neophobes view new food technology as experimental, artificial and risky (Lee, 1989) . 

Slovic (1 987) found that the newness of risk plays a role in determining public fear of 

a technology. Taken together, this implies that as the technology and the resulting 

products become more familiar, the neophobe's fear of the product declines . In risk

benefit trade-off terms, the neophobe believes the risks associated with the technology 

outweigh any benefits they might be offered, and therefore wish to avoid the product. 
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In contrast, the more adventurous consumer may b�lieve that reduced price (for 

instance) compensates for the risks, .and is therefore willing to purchase the product. 

Over time, if perceived risks do not even�ate, the neophobe may readjust their 

assessment of the risks, and tip the risk-benefit trade-off towards purchase. 

Finally, our study revealed a significant proportion of respondents for whom neither 

price nor benefit had an effect because they had moral concerns about the technology. 

Such moral concerns can be particularly influential, as illustrated in the 1996 

Eurobarometer (BEPCAG, 1 997). The European authors suggested that initiatives 

designed to alleviate concerns about risks would prove less successful than those 

designed to accommodate moral concerns about the technology. 

5.5.1 Conclusions 

Our results indicate that many people will accept the technology if the price is right. 

In addition, price currently plays a greater role than health or environmental benefit 

associated with the product. However, the study was limited to two types of benefit. 

Improvement to sensory qualities of foods may facilitate acceptance of genetically 

modified products, but it is doubtful whether such benefits could be adequately tested 

unless the respondent actually experiences the improvement. 

A proportion of the population are neophobic, a trait that in this study correlates with 

low acceptance of biotechnology. It is likely that acceptance of the technology among 

these people will slowly increase, as has been the case with other fast moving 

technologies such as computers and the internet. However, acceptance among people 

with moral or ethical concerns may well continue to be low. 

It is important to note that because of the size of the clusters in this study it cannot be 

said that they are representative of New Zealand. We do not know, for instance, the 

proportion of consumers in New Zealand who are neophobic. However, it does allow 

us to better understand different types of consumers. 
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5.5.2 Limitations of Method 

An important note to make is that because we only have a convenience sample of 1 14, 

the results should not be extrapolated for es�imating the size of these groups in the 

population at large. However, it does enable us to better understand the types of 

consumers that exist in the population. It must be remembered that the technique can 

only dr�w conclusions about the relative importance of the factors (price, technology 

and benefit) studied. Many other factors could be taken into considerations (e.g. 

brand, packaging, flavour, etc) ; however, the more factors that are added to the study, 

the more product descriptions a respondent must assess. With just three factors, each 

with three 'levels' (values, types of benefit, technologies) our respondents would have 

had to assess 27 (3 x 3 x 3) descriptions. Adding another factor to the mix would at 

least double this figure. The number can be reduced slightly, at the cost of some 

information (for instance, here the number was reduced from 27 to 1 8, at the cost of 

not being able to say whether the effect of price depended on the benefit offered). 

However, 20-30 descriptions are probably the maximum that one person can rate at 

one go and still give sensible, reliable answers . 

As additional drawback of the method used was that participants completed their 

assessments in a laboratory setting. Validity of this test could be increased by 

conducting the assessment in a supermarket or mall. With the possible introduction of 

real products containing genetically modified ingredients, the realism of the testing 

could be considerably enhanced in the future. 
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Chapter 6. National Survey 

Studies 1 -4 revealed some of the underlying issues people had with genetic 

modification, and confirmed the similarities with those studies conducted overseas. 

However, the focus groups could not give any indication of how prevalent those 

beliefs were among New Zealanders. Nor could the groups provide a quantitative 

indication of the strength of those beliefs. 

While the conjoint analysis in study 5 allowed us to identify different market 

segments, it did not go far in explaining why people preferred a product with a 

particular combination of attributes. The current national study attempts to measure 

and explain the attitudes of a representative sample of New Zealand towards genetic 

modification in food production. 

6.1 Predicting Behaviour 

One way of predicting the behaviour of consumers is to ask them about their attitudes. 

This has been the case for many earlier studies concerning public attitudes towards 

genetic modification. It has been very tempting to say that because people say they 

view genetic modification negatively, they would be less inclined to purchase a 

genetically modified product. However, this raises the issue of whether attitude 

necessarily translates into behaviour. For instance, Wicker (1 969) reported on a 

number of studies that have shown a poor correlation between attitude and behaviour 

(rarely above .30). LaPiere's famous study (1 934; as cited in Vaughan & Hogg, 1 998) 

demonstrated differences in prejudiced attitudes towards Chinese in general, and 

discriminatory behaviours towards a particular Chinese couple. Although only one 

establishment out of many throughout the USA refused to serve them, when asked six 

months later whether they would serve Chinese, 92% of those establishments said 

they would not. 

It is now accepted that behaviour is likely to be the product of a number of factors, 

including attitudes, beliefs , and behavioural intentions, and the connections of all of 

these with subsequent actions (Fishbein, 1 963) . The relative strength and value of 
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those beliefs will influence the final act. For instance, because the issue of genetic 

engineering has a strong moral component, acts involving the technology may be 

influenced by the strength of religious convict�ons a person might hold. 

Acknowledging this, a nation�! survey was designed by members of an EU project 

(Bredahl, Grunert, & Frewer, 1 998) led by MAPP (Centre for Market Surveillance 

and Research based in Denmark). The survey built on consumer behaviour theory, and 

findings of previous research in the field. Focus groups, using eight 'experts' from 

Denmark, Germany, Italy and the UK were initially conducted to generate beliefs and 

concepts relevant to formation of consumer attitudes towards genetic engineering and 

its application to food production (Scheiderer, Balderjahn & Will, 1 998). In a second 

study, means-end chain theory and the laddering technique were applied in order to 

generate information about the relevance, to consumers, of the advantages and 

disadvantages of genetically engineered food products (Bredahl, 1 998). The results of 

these two studies were incorporated into the framed attitude and behavioural intention 

models detailed below. I played a role in piloting the survey in the UK, and also 

piloted the survey in New Zealand, making adjustments where necessary. 

Part one of the survey attempts to explain consumer's attitudes towards genetic 

engineering in food production. Fishbein's  Multiattribute Attitude model dictates that 

general beliefs (and the strength of those) influence perceptions of benefits and risks 

associated with genetic engineering. Such general beliefs include beliefs held about 

the environment, technology, science, food, and their own and others' knowledge of 

the technology. In turn, perceptions of risks and benefits of genetic engineering 

influence the overall attitude to genetic engineering in food production. 

Part two of the survey aims to explain consumer' s buying behaviour. Behavioural 

intention (to avoid or purchase a genetically modified product) is predicted by the 

attitude the person holds towards performing that behaviour. This attitude is in turn 

influenced by perceptions of moral obligation to perform that behaviour, their 

perceptions of societal norms, and by their perceptions of the control they have over 

performing that behaviour (both external, such as the ability to identify something as 

genetically modified, and internal, such as the ability to pay for a more expensive 
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product). An additional factor is the general opinion the consumer has about genetic 

engineering in food production. 

6.1.1 Fishbein's Multi-Attribute Attitude Model 

Fishbein' s  multi-attribute attitude model posits that a person' s  attitude towards an 

object is determined by the sum of beliefs that the person has about the consequences 

or attributes of the object, weighted by how they are evaluated (Fishbein, 1 963). 

Bredahl et al. ( 1998, 1999a) determined that some revision of Fishbein' s model was 

required. For instance, it has been shown that beliefs about consequences of an action 

should be extended from the self, to other groups in society, such as family, or future 

generations (Bredahl, Grunert, & Frewer, 1 998 ; Frewer, Howard & Shepherd, 1 996b). 

In addition, the authors suggested that underlying beliefs should be explicitly related 

to these outcome groups, since they could differ. 

Another refinement in the model involved the inclusion of beliefs about risks and 

benefits of genetic modification (Hamstra, 1 99 1), since perceived risks tended to 

influence attitudes negatively, and perceived benefits tended to influence attitudes 

positively (Siegrist, 1999). The revised model also aimed to measure attitudes the 

person held towards both the process and the quality of the end product, perceptions 

of personal control, knowledge of the technology and general attitudes held by that 

person. 

One final refinement concerned the direct measurement of strength of beliefs ,  rather 

than depending on covariances of the multiplicative composites based on strengths 

and evaluations. This was because they depended heavily on the scales used to 

measure the underlying items, .causing problems in interpretation of correlations and 

regression co-efficients. In addition, they advised replacing direct assessment of 

outcome evaluations with standardised regression coefficients resulting from a 

regression of beliefs on the global measures of attitude. Single beliefs could be 

replaced by belief factors, identified by principle components analysis, since the 

beliefs would be interrelated. This would allow an estimation of the model by 
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structural equation analysis using latent constructs. Pictorially, the model can be seen 

as: 

Perceived product-

related benefits 

/ 
Perceived overall 

benefits 

Perceived process-

/ related benefits 

Beliefs or belief factors General attitudes Attitude to 

weighted by empirically and knowledge genetic 

determined regression domains modification in 

co-efficients � food production 

\ 
Perceived product-

related risks 

Perceived overall 

risks 

Perceived process-

related risks 

Figure 6. 1 Proposed model based on a revision of Fishbein' s  multiattribute attitude model 
(Bredahl, Grunert, & Frewer, 1998; Bredahl, 1999a) 

The resulting relationships would be as follows : 

A =  w1 B + w2R + I,u;GA; 
i 

R = 'L''I.J3ik prjk + LL f3mkcrmk 
j k m k 

where, 

A 

B 

= attitude towards the application of genetic engineering to food 

production 

= percei ved overall benefits 
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R 

w, u , � 

= perceived overall risks 

= general attitude or knowledge domain i 

= empirically determined weights (standardised regression co

efficients) 

pbjk = strength of belief about product-related benefit j related to outcome 

group k 

prjk = strength of belief about product-related risk j related to outcome 

group k 

cbmk = strength of belief about process-related benefit m related to outcome 

group k 

crmk = strength of belief about process-related risk m related to outcome 

group k 

A number of attitudes were determined by Bredahl et al. ( 1 998, 1 999a) to be relevant 

to the study of consumers' attitudes to genetic engineering in food production, 

including attitudes to food, the environment, technology, and the marketplace. 

As discussed in Chapter 2, attitudes towards wil lingness to try new foods was 

predicted to play a role in determining acceptance of genetically modified food, and 

this was confirmed by the product attribute manipulations study in Chapter 5. The 

food neophobia scale developed by Pliner and Hobden ( 1 992) was therefore used to 

assess neophobia in this study (see Appendix F). To retain consistency with Bredahl 

et al . ' s  study, the same five items were chosen. 

Siegrist ( 1997) has shown that an ecocentric-anthropocentric distinction can be 

important in determining attitudes to the technology, where people who supported the 

protection of nature because of its intrinsic value were opposed to gene technology. 

Anthropocentric viewpoints were associated with positive attitudes towards the 

technology. The product attribute manipulation study also revealed a group of 
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consumers for whom environmental benefits were particularly important. Dunlap and 

Van Liere 's ( 1 978) NEP scale (discussed in Chapter 2) was therefore included 

(criticisms of the scale normally focus on th� usefulness of its predictive ability in 

non-Westernised countries). Once again, the same items were used to retain 

consistency with Bredahl et al. ' s  study (see Appendix F). 

The consumer alienation scale (Allison, 1 978) measures the perceptions that 

consumers have towards 'business' .  The scale has potential value in predicting or 

interpreting consumer response to genetic engineering, given the comments made by 

respondents in the focus groups concerning anti-business attitudes. Bredahl et al. 

selected five items from the 'business ethics' factor that originally consisted of eleven 

items (see Appendix F). 

Hamstra ( 1 99 1 ;  as cited in Bredahl, 1 999a) has had some su�cess with a scale that 

measures attitudes to technology (originally developed to measure technocratic 

attitudes among scientists). This scale was therefore included in both Bredahl et al. ' s  

questionnaire, and the current questionnaire. 

All items in each of the measures were assessed on seven point strongly disagree

strongly agree scales. 

6.1.2 Azjen's Theory of Planned Behaviour 

Predicting behavioural intention and behaviour is not as simple as just measuring 

attitude to that behaviour. For instance, Wicker ( 1 969) stated that attitudes had no 

impact on behaviour. However, since then, many situational and personality variables 

and many attitudinal qualities have been identified as moderators of the attitude

behaviour relationship (Fazio, 1986). The theory of reasoned action (Fishbein & 

Azjen, 1 975) is one of the most widely studied models of attitude and behaviour. The 

theory links beliefs to intention to behaviour (Vaughan and Hogg, 1 998). According 

to the theory of reasoned action, behaviour is a direct function of behavioural 

intention. In turn, behavioural intention is modelled as the weighted sum of the 

attitude a respondent has towards that behaviour and the perceived acceptable-ness of. 

the behaviour to society (subjective norms). A person 's attitude towards performing a 
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particular behaviour is determined by beliefs about th� outcomes of engaging in that 

behaviour, weighted by the person' s  evaluation of the desirability of the expected 

outcome. Subjective norms are determined
_ 

by normative beliefs weighted by the 

person's  motivation to comply with the opinions of their normative referents (Taylor 

& Todd, 1 995). 

1- Attitude 

Behavioural Intention Behaviour 

L, nbimci-- Subjective 

Norm 

Figure 6.2 The Theory of Reasoned Action (Fishbein & Azjen, 1 975) 

The theory of reasoned action assumes the person has some control over the 

behaviour. However, the theory of planned behaviour is an extension of the theory of 

reasoned action, and posits that while an action may seem to be the desired one, the 

consumer may perceive to be, or may actually be, prevented from performing or 

avoiding a behaviour (Azjen, 1 99 1 ;  Vaughan and Hogg, 1 998; Taylor and Todd, 

1 995). For instance, while an environmentally-conscious consumer might believe that 

it is morally correct to purchase organically grown fruit and vegetables, they might be 

restricted by the amount of money they have available to purchase those goods. 

Alternatively, a person may feel strongly about avoiding fruit produced using genetic 

modification. However, without labelling, that person may not be able to identify 

which produCts have used this process. Thus, behavioural control is seen to be 

determined by the person' s  control beliefs, weighted by the perceived facilitation of 

the control factor in either inhibiting or facilitating the behaviour (Taylor and Todd, 

1 995; Bredahl et al . ,  1 998) . The factor is seen to have an influence both directly in 

terms of the person's  ability to perform a behaviour, and indirectly in terms of a 

motivating (or demotivating) influence based on the person's assessment of their 

likelihood of success (Taylor and Todd, 1 995). 
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Subjective 
Norm 

Perceived 

Behavioural 
Control 

Figure 6.3 The Theory of Planned Behaviour (Azjen, 1 991) 

Behaviour 

Following the results of several recent studies (eg, Sparks et al. ,  1 995), Bredahl et al. 

have taken the measure of perceived behavioural control one step further (Bredahl, 

1999, Bredahl et al., 1 998) by distinguishing between perceived control and perceived 

difficulty. Perceived difficulty would cover factors inherent in the person, such as 

their skills and abilities, while perceived control would cover external factors such as 

time and access. 

In addition, they note the work conducted by others (such as Gorsuch & Ortberg, 

1 983; Sparks, Shepherd, & Frewer, 1 995) who demonstrated that perceived moral 

obligations are also a significant determinant of behavioural intentions in 'moral 

situations ' .  Perceived moral obligations are different to social norms, in that they 

reflect personal norms, rather than the norms of others . 
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6.2 Aims of the Research 

The current national survey attempts to measure and explain the attitudes of a 

representative sample of New Zealand towards genetic modification in food 

production. It uses Fishbein' s  m1:1ltiattribute attitude model, and Azjen' s theory of 

planned behaviour as points of departure. The survey thus attempts to measure: 

• General attitudes including food neophobia, attitude to technology, attitude to 

nature, perceived knowledge, and alienation from the marketplace, 

• personal control over the technology, 

• actual knowledge, 

• perceptions of process and product related risks and benefits for self/family, future 

generations, and the environment, and strength of those beliefs, 

• general perceptions of risks and benefits associated with the technology, and 

strength of those beliefs, 

• overall attitude to genetic engineering in food production, and strength of those 

beliefs, 

• perceptions of moral obligation, social norms, perceived control and perceived 

difficulty, and the strength of which they hold those perceptions, 

• attitude towards purchasing or avoiding genetically modified tomatoes or jeans, 

• intention to purchase or avoid genetically modified tomatoes or jeans. 

We intend to test the models posited to explain consumers' attitudes towards genetic 

engineering, and where applicable, make international comparisons. 

As hypotheses, these can be expressed as : 

Hypothesis 6: Several factors will determine acceptance of genetic engineering in 

food production: the outcome group (personal, family, society, the environment, etc); 

the beliefs about the risks and benefits associated with the object; attitudes the person 

holds towards both the process and the quality of the end product; perceptions of 

personal control; and general attitudes held by that person (including those held 

towards nature, technology, food and the marketplace. 
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Hypothesis 7: Intention to purchase a genetically modified product can be modelled 

as the weighted sum of the attitude a ·resp�ndent has towards that behaviour, the 

perceived acceptable-ness of the behaviour to both society (subjective norms), and the 

self (moral obligations), and perceptions of control over the behaviour (both inherent 

and external). These in tum will be determined by the relevant beliefs held by that 

person weighted by evaluation of the desirability of the expected outcome, the 

person' s  motivation to comply with the opinions of their normative referents, and the 

perceived facilitation of the control factor in either inhibiting or facilitating the 

behaviour. 
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6.3 Method 

The survey was made up of two parts. The first part assessed consumers' attitudes to 

genetic engineering in food production, and r(;!lated this to other general attitudes the 

consumer held (such as attitude towards the environment, or novel foods, etc.). 

Appendix D 1 contains part one of the survey. 

The second part of the survey (contained in Appendix D2a and D2b) assessed 

attitudes towards genetic engineering of a specific product. Two products were used 

as examples; a genetically-modified tomato, and jeans made from genetically

modified cotton. The products were chosen so that although both products were plant 

or plant-based, the two products differed in terms of whether the consumer would 

ingest them or not. This was deemed an important difference, since there was 

evidence that people may be particularly sensitive to food (see Chapter 2). 

The respondents were given the same paragraph-long definition of genetic 

modification as the conjoint study. In the second part of the survey, the respondent 

was presented either with: 

• a black and white image of a tomato described as "genetically modified to resist 

insects and other pests without needing to be sprayed with pesticides. This means 

that fewer pesticides need to be sprayed into the environment" 

• a black. and white image of a pair of jeans described as "produced using blue 

genetically modified cotton. Because the cotton is naturally blue, we don' t  have to 

use artificial dyes and bleaches to colour it, making the product less harmful to the 

environment" 

The survey was included as part of an omnibus survey (called 54), sent out by the 

contracted market research company (CM J3.esearch) over September and October 

1999. The nature of omnibus surveys allow a number of investors to place their own 

questions into the survey, and share the costs of the project. Respondents are 

contacted by random digit dialling, and the person who answers the phone is asked if 

they are willing to take part. Quota sampling based on census figures is used in an 

attempt to improve representativeness, so if the initial respondent does not fit the 
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criteria, they are asked if anyone else in the home does,. Although this is not an ideal 

approach, it is a compromise for researchers with financial constraints. 

Because respondents were asked to fill in the omnibus survey over a period of a week, 

it was hoped that the inclusion of our questionnaire in such a length survey would not 

be unduly influenced by respondent fatigue. Respondents were asked to complete the 

tomato version of the questionnaire if their questionnaire number was odd, and the 

jeans version of the questionnaire if their questionnaire number was even. 

8000 calls were made to recruit 1 600 participants, resulting in a 12% response rate - a 

figure that is slightly lower than average for market research in New Zealand, and 

significantly lower than rates obtained overseas. However, according to several 

market research companies in New Zealand (personal communication, 2000), New 

Zealand is one of the most over-researched countries in the world. As a result, people 

are less willing to give up their time and participate in this type of research. Although 

respondents were quota sampled based on age, gender, and region, the low response 

rate puts limitations on the conclusions able to be drawn against New Zealand as a 

population. The results should be viewed as indicative, rather than representative. 

A total of 908 completed, usable surveys were returned, resulting in a completion rate 

of 57%. 448 people answered the section on genetically modified tomatoes, while 

46 1 answered the section on jeans made with genetically modified cotton. 
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6.4 Results 

Appendix D3. details the demographic profile of the respondents. 

6.4.1 The Public's Attitude to Genetic Engineering in Food Production 

Appendix D4a-D4c provides detail regarding responses to part 1 of the survey. The 

statement type (for example AB - attitude to behaviour) is identified under each 

statement in the questionnaire. 

Three questions assessed the public' s overall attitude to genetic engineering in food 

production : 

• Applying gene technology in food production is . . .  extremely bad ( I )-extremely 

good (7) (AB 1 )  

• Applying gene technology in food production is . . .  extremely foolish (I )-extremely 

wise (7) (AB2) 

• I am strongly against ( 1 )-I am strongly for .  . .  applying gene technology in food 

production (7) (AB3) 

Table 6.1 Percentage of respondents who gave a positive or negative response regarding 
genetic engineering in food production for each of the attitude statements. 

Extremely Extremely Negative Positive Neutral (3-5) 
negative positive 

( 1 )  (7) 

statement N= % % 

Q l -AB 1  839 26 2 

Q6-AB2 850 30 2 

Q13-AB3 828 3 1  2 

( 1  or 2) 

% 

4 1  

43 

44 

(6 or 7) 

% 

4 

5 

5 

% 

55 

52 

5 1  

Depending on the wording, 4 1 -44% of respondents in general felt negatively towards 

the use of gene technology in food production, of which a quarter felt extremely 

negatively. In comparison, only 4-5 % felt positively. About half of the respondents 

were undecided. 

In terms of the general construct 'Attitude to Genetic Engineering in Food 

Production ' ,  an age (p=O.OOl )  and a gender (p<O.OO l )  effect were apparent. Women 

gave lower scores (indicating a more negative attitude) than men (mean scores of 8 .8  
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compared to 9.9 respectively. People aged 1 3- 17  anq 1 8-24 gave the highest scores 

(means scores of 10.0 and 10.8 respectively), while those aged 35-44 and over 65 

gave the lowest scores (mean scores of 8 .3, a�d 8 .4 respectively) . An ethnicity effect 

was also shown (p=0.003), where Maori (a mean score of 8.2) gave lower scores than 

either Europeans (8.8) or 'ot�ers' ( 1 1 . 1 ). Appendices D4a-D4c provides statistical 

detail. 

Our study also shows some clear differences in perceptions of risks and benefits . 

Perceptions about the benefits of the technology followed similar patterns to the 

general attitude measures (as detailed in Appendices D4d-D4f) . That is, both age 

(p<0.00 1 )  and gender (p=0.00 1 )  effects were apparent. People aged 1 3- 17  and 1 8-24 

gave the highest scores (means scores of 10. 1  and 1 1 .0 respectively), while those aged 

35-44 and over 65 gave the lowest scores (mean scores of 8.2, and 8.9 respectively). 

Women gave lower scores than men (mean scores of 8.9 compared to 1 0.0 

respectively) . In terms of specific benefits, nearly half the respondents disagreed that 

genetic engineering was necessary (44.5%), could improve quality (45.3%) or 

healthiness (46.8%) of food, or lead to an increase the standard of life for themselves 

and their families ( 47. 1  ) .  

The risks total was significantly affected by age (p=0.003), and marginally by gender 

(p=0. 1 1 5), ethnicity (p=0.095), and household structure (p=0.054). Assessment of 

risk tended to rise with age, although the 35-44 age group was highest (mean score of 

14.04), followed by the 55-64 age_ group ( 13 .99) . Women (means score of 13 .2) 

tended to rate risks higher than men (1 2.7). Europeans rated risks highest ( 1 3 .6), 

significantly higher than those in the 'other' ethnic group ( 12.2), with Maori ( 1 3 .0) 

placed in the middle. The types of household giving the highest risk ratings were 

single young people ( 14.8), young couples with no children ( 13 .8) ,  and families with 

school-aged children ( 1 3.3). The lowest ratings were from people flatting ( 12.0) and 

from older couples with no children at home ( 1 1 .7). Appendices D4g-D4i provide 

statistical detail) 

Responses to expected risks tended to be less polarised than those for benefits. Two 

exceptions existed: just under two-thirds of respondents strongly agreed there were 
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unknown long term consequences to the environment and human health, and just over 

half agreed strongly that the technology was unnatural. 

Table 6.2. Proportion of respondents who gave a rating of 1 or 2, or 6 or 7 to the overall risk 
(R) and overall benefit (B) measures, and specific risks (cr-process-related, pr-product-
related) and benefit (cb-process-related and ph-product-related) measures. 

Total 1 or 2 6 or 7 Difference 

(disagree) (agree) between %1/2 and 
%6n 

Statement n= % % 

Q2 B !-beneficial 847 4 1 . 1  5.9 35.2 

Q8 B2-great benefits 838 43 .8  5 . 1  38.7 

Ql6 B3-advantageous 833 3 8 . 1  7.6 30.5 

Q5 Rl-considerable risk 850 19.6 34.0 - 14.4 

Q9 R2-hannful 838 1 6.7 34.5 -17.8 

Q21 R3-disadvantageous 833 12.8 35.5 -22.7 

Q3 PR 1-allergy 834 1 8.0 19.2 - 1 .2 

Q12 PR2-threat to health 838 1 8 .4 29. 8  - 1 1 .5 

Q15 CRt-environmental hazards 835 13.8 30.4 - 1 6.6 

Q18 CR2-interfere with wild species 834 10.6 37.5 -27.0 

Q20 CR4-unknown long term consequences for health 837 5.3 63 . 1  -57.8 
and the environment 

Q24 CR5-unnatural 835 10.4 5 1 .7 -4 1 .3 

Q4 PB !-improve standard of living of future generations 848 36.4 9.2 27.2 

Q7 PB2-increase own/family's standard of living 842 47 . 1  3.7 43.5 

QlO PB3-healthier 837 46.8 3 .7 43. 1  

Ql l PB4-better quality 836 45 .3 4.5 40.8 

Q14 CB !-increased choice 833 26.9 1 3 .4 13.4 

Q 17 CB2-solve environmental problems 830 3 1 .8 1 1 . 1  20.7 

Q19 CB3-reduce price 825 32.0 10.9 2 1 . 1  

Q22 CB4-necessary 834 44.5 8 .5 36.0 

Q23 CBS-benefits Eroducers. 834 14.0 38.4 -24.3 

Our respondents were fairly knowledgeable of the science underlying the use of gene 

technology in food production. Over half (59%) correctly answered at least 6 of the 8 

knowledge questions correctly (75% correct or greater) . Only 9% correctly answered 

3 or less (less than 50% correct) . Appendix D 1 (Q53-60) lists the questions asked. 
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Table 6.3 Distribution of number of correctly answered questions r"egarding knowledge of the 
science underlying use of gene technology. 

Distribution of guestions correctly answered N= % 

0 6 1  6.7 

8 0.9 

2 15 1 .7 

· 3 46 5 . 1  

4 86 9.5 

5 155 17.1  

6 257 28.3 

7 209 23.0 

8 7 1  7.8 

total 908 100 

6.4.2 Public's attitude to tomatoes genetically modified to reduce the need for 

pesticides 

Once again, three questions assessed the public' s overall attitude to genetic 

engineering of tomatoes: 

• Buying these tomatoes would be . . .  extremely bad-extremely good (AB 1 )  

• Buying these tomatoes would be . . .  extremely foolish-extremely wise (AB2) 

• I am against-! am for. . .  buying these tomatoes (AB3) 

Table 6.4 Percentage of respondents who gave a positive or negative response regarding 
genetic engineering of tomatoes for each of the attitude statements. 

Tomatoes Extremely Extremely Negative Positive Neutral ( 
(Buy at least negative positive ( 1  or 2) (6 or 7) 

once a month) ( 1 )  (7) 

N= % % % % 

Q66 AB 1 268 17 4 22 1 1  

Q76 AB2 266 1 8  2 24 8 

Q85 AB3 263 26 3 35 8 

Responses were less negative, and more neutral when presented with a genetically 

modified product that offered a benefit, with between 22-35% expressing negativity 

compared to 41 -44% in general, and between 8-1 1 %  expressing positivity compared 

to 4-5 %.  A greater proportion of respondents chose neutral ratings (between 57-69%,  

compared to 5 1 -55% in general). 

% 

67 

69 

57 
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As shown in Appendices D6b and D6c, analysis of variance on the Attitude to Buying 

the Tomatoes construct revealed a significa?t gender effect (p=0.03) but no other 

significant factors or 2-factor interactions. Men had more positive attitudes (mean 

score of 1 1 .9) than women ( 10.8). 

Three questions measured respondents' desire to avoid or purchase tomatoes 

genetically modified to reduce the need for pesticides: 

• If these tomatoes were available in the shops, I would intend to . . .  definitely avoid 

them-definitely buy them (Bil)  

• If these tomatoes were available in the shops, I expect I would . . .  definitely avoid 

them - definitely buy them. (BI2) 
, ,  

• If these tomatoes were available m the shops, it i s  highly likely I 

would . . .  definitely avoid them - definitely buy them. (BI3) 

Table 6.5 Intention to purchase or avoid genetically modified tomatoes 

Tomatoes Definitely Definitely Probably Probably buy Neutral 
(buy at avoid ( 1 )  buy (7) avoid (6 or 7) (3-5) 
least once a 
month 

( 1 - or 2) 

N= % % % % 

Q65 BI1  392 23 6 3 1  1 6  

Q74 BI2 385 25 4 3 1  12 

Q84 BI3 384 25 2 35 9 

Around a third of the respondents stated they intended to avoid purchasing the 

tomatoes, of which a quarter would definitely avoid them. Over half of the 

respondents were not sure what they would do, and between 9- 16% of respondents 

were willing to purchase them. 

Again, simple exploratory analysis of the constructs mostly revealed how variable 

people's attitudes were within demographic groupings. Unfortunately, for the tomato 

section of the survey, only 7 Maori responded and 1 7  other non-Europeans. 

% 

52 

57 

57 
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The Behavioural Intention construct shows marginal pifferences based on Ethnicity 

(p=0.069) and Household Structure (p=0.061 ). Europeans were marginally less 
. . 

inclined to purchase the tomatoes than �aori or other non-European groups. 

Intentions were lowest for Young Single People; next lowest were Families with Pre

School Children ; the highest intentions were among people who flatted together, 

Young Couples with No Children, and Older Couples with No Children At Home. 

An ethnicity effect on moral obligation scores ((p=0.068) although this is said with 

caution given the small Maori sample) was seen, where Europeans had significantly 

higher moral obligation scores than Maori. There was also a significant ethnic effect 

in terms of Subjective Norms (p=0.044) where 'other non-European' group had higher 

Social norm values than the Europeans. In addition, a marginal Urban/Rural 

difference (p=0.067) and a marginal Gender*Urban/Rural difference (p=0.094) were 

apparent. Urban dwellers had higher Social norm values than Rural people; this 

difference was more marked among men than women. 

A rural/urban effect was apparent for both perceived control (p=0.030), and perceived 

difficulty (p=0.006). Rural people were more inclined to believe they would be able 

to avoid or purchase the tomatoes than urban people. They were also more likely to 

believe they would notice if the product was genetically modified. 
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Table 6.6. Proportion who agree (gave a rating of 6 or 7) or disagree (gave a rating of 1 or 2) 
for each of the belief measures concerning genetically modified tomatoes. 

Total (buy . l or 2  6 or 7 Difference 
tomatoes monthly (disagree) (agree) between % 1/2 

or more) and % 6n 

N= % % 

Q67 B !-unnatural 269 1 1 .9 37.5 -25.7 

Q69 B2-wholesome 268 25.0 19.0 6.0 

Q77 B3-unfamiliar 264 7.6 40.5 -33 .0 

Q79 B4-no confidence 263 19.0 3 1 .6 - 12.5 

Q82 B5-unknown long term 266 4.9 62.8 -57.9 
consequences 

Q88 B6-good quality and taste 260 1 1 .2 35.0 -23.8 

Q92 B7-benefits nature 264 36.0 9 . 1  26.9 

Q94 B 8-nice texture 264 9.5 28.8 - 19.3 

Q96 B9-easy to handle/use 261 8 .4 3 1 .4 -23.0 

Q70 C1-too expensive 269 1 2.6 20.8 -8.2 

Q98 C2-never available 261 34. 1 1 2.6 2 1 .5 

Q8 1 D 1-easily distinguishable 266 47.7 5.3 42.5 

Q9 1 D2-would notice if genetically 264 3 1 .4 15.5 1 5 .9 
modified 

Q83 M l-morally wrong 265 1 5.5 29.4 - 14.0 

Q90 M2-against my basic principles 264 15.9 34.8 - 1 8 .9 

Q97 M3-interferes with nature 264 1 1 .0 38.3 -27.3 

Q80 Nl-my family thinks I should 264 29.2 5.7 23.5 
avoid/bu 

As with genetic engineering in general, nearly two-thirds of the respondents strongly 

believed there were unknown long-term consequences for the environment and health. 

40 percent of the respondents felt that genetically modified tomatoes were unfamiliar. 

At least a third of respondents believed that while the tomatoes would probably be 

good quality and taste, they also had concerns that the technology interfered with 

nature, was unnatural, and went against their basic principles. 

6.4.3 Public's attitude to jeans made from cotton genetically modified to reduce 

the need for artificial dyes. 

The same attitudinal questions were asked of genetically modified jeans. 

• Buying these jeans would be . . .  extremely bad-extremely good (AB 1 )  

• Buying these jeans would be . . .  extremely foolish-extremely wise (AB2) 

• I am against-I am for . . .  buying these jeans (AB3) 
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Table 6.7 Percentage of respondents giving a positive or negative response regarding jeans 
made with genetically modified cotton for each of the attitude statements. 

jeans N= (purchase) Extremely Extremely Negative Positive Neutral (3-5) 
negative positive (1 or 2) (6 or 7) 

(1) (7) 

N= % % % % 

Q66 AB 1 344 13 8 1 9  1 2  

Q76 AB 2  34 1 14 1 20 4 
Q85 AB3 34 1 1 8  4 26 8 

Once again, responses became more neutral when presented with a specific product 

offering a benefit increasing from 5 1-55% in general to 66-76%. Between 1 9-26% 

were negative compared with 41-44% in general, while bet�een 4-12% were positive, 

compared to 4-5% in general. 

No demographic differences in attitude towards buying jeans made from genetically 

modified cotton were seen (as illustrated in Appendix D7b). 

Three questions measured respondents' desire to avoid or purchase jeans made from 

genetically modified cotton to reduce the need for artificial dyes: 

• If these jeans were available in the shops, I would intend _to . . .  definitely avoid 

them-definitely buy them (Bll )  

• If these jeans were available in the shops, I expect I would . . .  definitely avoid them 

- definitely buy them. (BI2) 

• If these jeans were available in the shops, it is highly likely I would . . .  definitely 

avoid them - definitely buy them. (BI3) 

Table 6.8 Intention to purchase or avoid jeans made with genetically modified cotton. 

% 

69 

76 

66 

Jeans N= (purchase) Definitely Definitely Probably Probably buy Neutral 
avoid ( l )  buy (7) avoid (6 or 7) (3-5) 

( l  or 2) 

N= % % % % % 

Q65 Bll 344 17 5 24 1 2  64 
Q74 BI2 34 1 18  4 27 7 65 

Q84 BI3 342 1 8  3 26 7 66 
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Compared to the tomatoes, fe�er respondents indicated they would avoid the jeans, 

with only a quarter stated they intended to av<?id them ( 1 7- 1 8% would definitely avoid 

them), while a similar proportion thought they would buy them (between 7-12%). 

Two-thirds gave a neutral response, compared to half the respondents regarding 

genetically modified tomatoes. 

Age was the <?nly demographic factor that revealed significant differences (p=0.073) 

in the Behavioural Intention construct. Respondents aged between 1 8-24 gave 

significantly higher scores than did those aged between 35-44 (see Appendices D7k

D7m). 

Differences between moral obligation scores were apparent for age (p=0.0 1 4), where 

respondents in the 1 8-24 age group gave lower scores than those in the 35-44 age 

group and the 55-64 age group. No demographic differences were seen in terms of 

the subjective norm, perceived control or perceived difficulty constructs. Appendices 

D7b-D7j detail these findings. 
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Table 6.9. Proportion who agree (gave a rating of 6 or 7) or disagree (gave a rating of 1 or 2) 
for each of the belief measures (Jeans) 

Total 1 or 2 6 or 7 Difference 
(purchase) (disagree) · (agree) between % 1/2 

and % 6n 

N= % % 

Q67 B 1 - unnatural 344 1 1 .6 37.8 -26.2 

Q69B2 - unfamiliar 342 7.6 56.7 -49 . 1  

Q77 B3  - no confidence 34 1 15 .5 19.4 -3.8 

Q79 B4 - unknown long term 341 9.7 49.3 -39.6 
consequences 

Q82 B5 - good quality 34 1 9.1  32.8 -23.8 

Q88 B6 - benefits nature 332 33. 1 1 6.9 1 6.3 

Q92 B7 - good value for money 334 1 6.5 1 2.0 4.5 

Q94 B8 - suitable to wear socially 335 1 3 .4 2 1 .5 -8. 1 

Q96 B9 - only benefits producer 336 10.7 30.4 - 19.6 

Q70 C 1 - expensive 343 12.8 30.6 - 17.8 

Q98 C2 - never available 332 23.8 9.6 14.2 

Q81 D1 - easily distinguishable 339 38 . 1  8 .3  29.8 

Q91 D2 - would notice if genetically 334 30.5 1 1 .4 19.2 
modified 

Q83 M1 - morally wrong 343 16.0 28.9 -12.8 

Q90 M2 - against basic principles 336 1 6.7 34.2 - 17.6 

Q97 M3 - interferes with nature 332 8.4 40. 1 -3 1 .6 

Q80 N1 - friends would think I should 339 23.3 8.3 15 .0 
avoid!bu 

Over half of respondents felt that jeans made from genetically modified cotton. were 

an unfamiliar product, and consistent with the responses to tomatoes, the issue that 

most concerned respondents was the unknown long term consequences for the 

environment and health. Forty perc·ent of respondents believed the product interfered 

with nature, and a third believed the product went against their basic principles and 

was unnatural . However, similar to tomatoes, a third also felt the product would be 

good quality. 

6.4.4 Comparisons between the two products 

Were there any difference in the attitudes towards buying genetically modified food 

and non-food? 
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Unfortunately, our results are confounded by the infll;lence of age, since those who 

said they bought tomatoes at least monthly were significantly older than those who 

said they bought jeans. That is, there was a greater proportion of 65+ respondents in 

the tomato group, and a greater proportion of 1 8-24's  in the jeans group (see 

Appendix D6a and D7a respectively). This is perhaps not surprising, since jeans tend 

to be bought by a younger generation. People 65 or older have demonstrated a greater 

degree of negativity towards the technology in general than those in the 1 8  to 24 

group, so we would expect that overall, there would be greater acceptance of jeans 

made from genetically modified co�ton than genetically modified tomatoes, and this is 

indeed what we have seen. 

These two extreme age groups were removed from the jeans data and reanalysed. As 

expected, the majority of differences disappeared, particularly in terms of attitude to 

purchasing genetically modified jeans and tomatoes, and in terms of behavioural 

intention. Nor were there any significant differences in terms of moral obligations, 

and perceived social norms. However, a few significant differences remained: 

• A marginal difference was observed for the statement, "I am against/for buying 

these . . .  ' where tomatoes were more likely to illicit a ' 1 '  (26%, 'I am against' 

compared to 19% for jeans) (p=0.093). 

• Those responding to the jeans felt more able to decide whether to buy them (PC 1 ,  

p=0.07 1 ,  56% compared to 48%; PC3, p=0.002, 43% compared to 29%) 

• In terms of the ability to avoid the product, those who replied to the jeans survey 

were more likely to feel this would be very easy (PD2, p=0.0 1 8, 32% compared to 

22%; PD3, p=0.003, 26% compared to 15%). 
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6.5 Structured Equation Modelling 

Structural Equation Modelling allows hypotheses to be tested about how a set of 

variables are related to each other, and .can deal with multiple relationships 

simultaneously. It is a confirmatory approach because researchers must have an a 
. . 

priori model of the expected relationships between the variables. The process 

describes the structure between variables, and is described by a set of regression 

equations. The hypothesised model is then statistically compared to variances and co

variances between the variables in a data set. The process also allows for hypotheses 

regarding the mediational (or indirect) effects, and for testing of both direct and 

indirect effects simultaneously (Byrne, 1 994 ) .  Multiple regression techniques must be 

utilised to explore interactive effects . 

These results provide a measurement of the attitudes of our respondents. However, 

some explanation of how they relate to each other is needed. To accomplish this, 

structured equation modelling was conducted. The Structural Equations Modelling 

Package, AMOS (SPSS), was used to validate the underlying theory. Goodness of fit 

was determined using the AIC measure (Akaike, 1 974). Several procedures were 

required before this was conducted. 

6.5.1 Verification of General Attitude Scales 

To test the internal validity of the questionnaire, several procedures were conducted. 

A Cronbach 's Alpha (reflecting the mean of all split-half reliabilities) was determined 

for each scale, in addition to item-total correlations. Consistent with Bredahl 's 

1 999b study , an alpha of over 0.8 was required, along with item-total correlations of 

at least 0.3. 

Secondly, tests of unidimensionality for eac� scale were conducted via exploratory 

factor analysis. Only those items with a minimum factor loading of 0.6 were 

accepted. 

Perceived Knowledge (GAJJ-GAJ5, Q25-29) 

Cronbach 's Alpha when all five items were included in the scale was 0.7 1 .  However, 

in terms of item-total correlations, neither GA l l  nor GA1 2  were closely related to the 
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total. Factor analysis confirmed this, grouping GA1 3-GA15 ('Authority's' 

Knowledge) on one factor, GAl l on a second ( 'Personal' knowledge), and GA1 2  

( 'average persons knowledge')  on both.' Dr�pping both GAl l  and GA1 2  from the 

perceived knowledge scale produced an alpha of 0.82, the item-total correlations were 

all above 0.6, and GA13-15  had factor loadings of more than 0.8.  

GAl l and GA1 2  may fom1 a scale of their own, although their alpha is only 0.49, and 

their item-total correlations are only 0.33. However, they both load quite heavily 

(0.82) on the first component in their factor analysis. 

Attitude to the Environment and Nature (GA21-26, Q 30-35) 

Cronbach's Alpha for the scale made up of all 6 items was 0.63. The item-total 

correlations showed that only GA25 (there are no limits to growth for a nation like 

New Zealand) fel l  below the threshold of 0.3. Factor analysis supports this: GA2 1-23 

and 26 load onto the first component, while GA25 loads onto the second and GA24 

loads onto both. Dropping GA25 produces an Alpha of 0.65 and all items correlate 

with at least 0.3, However, the factor analysis shows that GA24 still only has a 

loading of 0.55 (below the threshold). While dropping GA24 lowers the Alpha to 

0.63 , all items still correlate over 0.3 with the total, and load onto the first component 

by more than 0.6. 

GA24 and 25 don' t  make a good scale together, having an Alpha of only 0.36 and 

item-total correlation of 0.22. 

Attitude Towards Technology (GA31-GA35, Q36-40) 

Cronbach 's Alpha for all five items is 0.8 1 ,  and all items correlate at least 0.5 with the 

total. In addition, factor analysis reveals that all items load onto a single component 

(accounting for 56.6% of the variance, which is significant). All items load onto it 

with at least 0.7 correlation. 

Food Neophobia (GA41- GA45, Q41-45) 

Cronbach's Alpha when all five items are included is 0.58. GA4 1 and GA45 did not 

correlate sufficiently with the total , both falling below the 0.3 threshold. Factor 
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analysis revealed a single principal component accounting for 37.7%, which is 

significant. However, GA4 1 and 45 do not load very heavily onto this component. 

Dropping these two items produces an Alph� of 0.61 ,  item-total correlations of 0.4 -

0.44, and load adequately on a single principal component for 56.2% of their variance. 

GA4 1 and 45 do not form a scale by themselves, having an alpha of only 0.;35, and 

item-total correlations of 0.22. 

Alienationfrom the Marketplace (GA51-GA55, Q46-50) 

A Cronbach's Alpha for all five items in the scale is 0.47. GA5 1 ,  52, and 55 should 

be dropped since they produce item-total correlations of less than 0.3. Factor analysis 

including all five items reveals two principal component; component one consists of 

GA52-54, while component two consist of GA5 1 and 55.  By dropping GA5 1 and 55, 

the resulting Alpha is 0.67, all have item-total correlations of 0.4, and load onto a 

single principal component accounting for 60.6% of the variation. 

GA51 and 55 should probably just be dropped, since they don't  form a good scale 

together, producing an Alpha of only 0.33, and item-total correlations of 0.2. 

Personal Control (GA61-GA62, QSI-52) 

The Cronbach's Alpha for these two items is 0.75, and they are well correlated with 

each other, having an item-total correlation of 0.6. 

In summary, the six scales can be made up of the following items: 

• Perceived knowledge - should be divided into two: 

• Perceived knowledge of authorities - items GA1 3- 1 5  

• Perceived knowledge of the public - i�ems GA l l ,  1 2  

• Attitude to the Environment and Nature - items GA2 1-23 and GA26 

• Attitude to Technology - items GA3 1-35 

• Food Neophobia - items GA42-44 

• Alienation from the Marketplace - items GA52-54 

• Personal Control - GA6 1 ,  62 
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6.5.2 Factor Structure of Perceived Risks and Benefits 

The results for the perceived process and product related risks and benefits were 

combined, and Principal Components Analysis conducted. A scree-plot suggests only 

two significant principal components. Rotation produces the results displayed in 

Table 6. 10. Appendices D5a and D5b detail the correlation matrix and eigenvalues. 

Table 6 . 1 0  Loading of each item on factors 1 and 2. 

Risk/Benefit Item (Rotated Factor Pattern) 

CB !-Increase product choice 

CB2-Solve environmental problems 

CB3-reduce price 

CB4-necessary 

CBS-benefit producer 

PB !-improve std living for future gen 

PB2-increase own/family's std living 

PB3-healthier 

PB4-better quality 

CRl -cause environmental hazards 

CR2-interfere with nature 

CR4-unknown long term consequences 

CRS-unnatural 

PR 1-cause allergy 

PR2-threat to human health 

Variance explained 

FACTOR! 

0.70 

0.75 

0.62 

0.66 

0.44 

0.71 

0.76 

0.65 

0.72 

-0.32 

-0.24 

-0.07 

-0.25 

-0.24 

-0. 3 1  

29.9% 

FACTOR2 

-0.03 

-0. 1 9  

-0. 1 3  

-0.43 

0.47 

-0.36 

-0.35 

-0.34 

-0.3 1 

0.68 

0.77 

0.70 

0.67 

0.49 

0.68 

24.2% 

Although the pattern is relatively clear, item CB5 loads on both the risk and benefit 

components. 

Next, a PCA was conducted on the Benefits, and a PCA on the Risks (plus CB5). In 

both cases there was a strong first principle component (accounting for 5 1 .5% of the 

variance in the Benefits, and 45.8% in the Risks) on which most items loaded; but 

CB S loaded on the second principle component in both cases (accounting for 1 3 %  of 

the variance in the Benefits and 15% in the Risks) 
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Table 6 . 1 1 .  Loading of benefit items on factors 1 and 2. 

Risk/Benefit items 

CB 1-Increase product choice 

CB2-Solve environmental problems 

CB3-reduce price 

CB4-necessary 

CBS-benefit producer 

PB 1-improve std living for future gen 

PB2-increase own/family's std living 

PB3-healthier 

PB4-better quality 

Table 6. 1 2  Loading of risk items on factors 1 and 2 

Risks/benefit items 

CBS-benefit producer 

CRl-cause environmental hazards 

CR2-interfere with nature 

CR4-unknown long term consequences 

CRS-unnatural 

PR 1-cause allergy 

PR2-threat to human health 

FACTOR! 

0.64 

0.77 

0.63 

0.79 

0. 16  

0.80 

0.86 

0.76 

0.81 

FACTOR !  

0.20 

0.78 

0.82 

0.66 

0.72 

0.60 

0.77 

FACTOR2 

0.4 1 

0.14 

0.31 

-0. 1 1 

0.83 

-0.09 

-0. 12 

-0.33 

-0.22 

FACTOR2 

0.88 

-0. 1S 

0.04 

0.34 

O.OS 

-0.38 

-0. 16  

Finally a PCA was again conducted on the overall results, but with three factors. 

Rotated, the results are displayed in table 6. 13 .  
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Table 6 . 1 3  Loading of each item on factors 1 ,  2 and 3 .  

Risk/Benefit item (Rotated Factor pattern) FACTOR I FACTOR2 FACTOR3 

CB !-Increase product choice 0.45 -0. 1 8  0.58 

CB2-Solvc environmental problems 0.64 -0.23 0.37 

CB3-reduce price 0.45 -0.23 0.42 

CB4-necessary 0.69 -0.39 0.12 

CBS-benefit producer 0.02 0. 1 8  0.79 

CR l -cause environmental hazards -0.25 0.75 -0. 1 1  

CR2-interfere with nature -0.26 0.78 0.04 

CR4-unknown long term consequences -0.25 0.59 0.31 

CR5-unnatural -0.32 0.64 0 . 10  

PB !-improve std living for future gen 0.72 -0.32 0.12 

PB2-increase own/family's std living 0.8 1  -0.28 0.14 

PB3-healthier 0.8 1 -0. 1 8  -0.06 

PB4-better quality 0.84 -0. 1 8  0.02 

PR l -cause allergy -0.04 0.66 -0.30 

PR2-threat to human health -0.30 0.70 -0.03 

Variance explained 28.0% 22.9% 10.3% 

Principle component 1 contains most of the benefits (excluding CBS), but with more 

emphasis on the product-related ones ; component 2 contains the risks; and component 

3 consists of CBS ('Benefit to producers'). CB 1 (Increase product choice in 

supermarkets) ,  CB3 (Reduce price of food), CB2 (Solve environmental problems), 

CR4 (No-one knows the long-term consequences) and PR l (Cause allergies) also 

made appearances in factor 3, but the pattern was not strong. The three factors can 

therefore be identified as 'benefits ' ,  'risks' , and 'process-related consumer issues ' .  

Comparisons with MAP P results. 

When results for the countries participating m the MAPP study were combined 

(Bredahl, 1999b ), some similarities in factor structure were revealed. In the MAPP 

study, all product-related benefit items (PB 1 -4) loaded onto the same factor, termed 

'perceived benefits ' ,  and all the process and product related risks loaded on to the 

same 'risk' factor. However, the process items CB 1 (increased choice) and CB3 

(reduced price) loaded on to their own factor termed 'shopping aspects ' .  While in the 

current study, CBS (benefit producer) was most strongly loaded on to this third 

component, the MAPP study grouped CBS onto the 'risk' component. 
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6.5.3 Structured Equation Modelling 

Model one (a refinement of Fishbein's multiattribute attitude model) dictates that 

general beliefs (and the strengths of those) influence perceptions of benefits and risks 

associated with genetic engineering in food production. In turn those perceptions 

influence the overall attitude to genetic engineering in food production. 

Model two (a refinement of Azjen's Theory of Planned Behaviour) dictates that 

perceived moral obligation, subjective norms, perceived control, perceived difficulty, 

and the attitude towards performing that behaviour work together to influence the 

consumer' s intention to perform, or not, a behaviour, which eventually leads to that 

behaviour. 

The Structural Equations Modelling Package, AMOS (SPSS), was used to validate 

these models .  Figures 6.3-6.4 illustrate the results. The data are presented in 

Appendix D4b and D4c. The goodness of fit measure used was the AIC measure. 

(Akaike, 1974). The AIC measure is an estimate of the mean log-likelihood, and 

provides a versatile procedure for the statistical model identification. It thus provides 

an indication of the goodness of fit, but also imposes a penalty based on complexity. 

A higher value indicates a better fit. 

Model One - Attitudes to Genetic Engineering in Food Production 

In Model one, regression weights between the general attitude measures and the risk 

and benefit measures were calculated to determine relative contributions of the 

general attitudes to the risk and benefit measures. Because the scales were made up of 

different numbers of items, regression weights were then standardised. Correlations 

between each of the general attitude scales were also determined. Squared multiple 

correlation scores for the risk, benefit and overall attitude to genetic engineering in 

food production measures were then calculated to determine how much variance was 

explained by the model for each measure. 
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Appendix D4k and D4l provides the details of the regression weights, correlations, 

squared multiple correlations, and a measure of the goodness of fit with the expected 

model. 

Based on the model predicted by MAPP (Bredahl, 1 999a), an AIC measure of 

49253 .7 1 1  was achieved representing a very good fit. However, because the risk, and 

benefit measures had a relatively strong correlation (-0.585), another model was 

constructed, whereby the risk measure was excluded. An AIC measure of 49249.329 

was obtained, indicating a slightly poorer fit. However, because the model was 

simplified, it was retained as the final model. 

Appendix D41 provides information regarding the correlations between the general 

attitude measures. 
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Neophobia -0. 108 

� Actual Knowledge 0. 1 33 

Attitude to technology 0. 1 8 1  
• 0.965 

Attitude to nature -0.442 ~ ~ 
Authority's knowledge ·� 0.307 

i Attitude to 
Personal knowledge -0.270 genetic 

engineering in 

-0.59 1 
food production 
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Attitude to nature -0.671 
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Authority's knowledge � Risks 

-0.258 

� (r2=0.55) 

Personal knowledge 0.43 1 

Figure 6.4. Model of part one of the national survey: a refinement of Fishbein' s  
MultiAttribute Attitude Model. Significant relative contributions of each general 
attitude to . risk and benefit measures (based on standardised regression weights), 
correlation between benefits and risks, and overall contribution of benefits on attitudes 
to genetic engineering in food production. Risks made no significant direct contribution 
to attitudes to genetic engineering. 

All respondents answered the questions in Part one of the survey. Respondents were 

asked to rate how knowledgeable they perceived themselves to be about genetic 

engineering in food production. They were also asked to answer a number of 

questions that pertained to basic food science. Analysis revealed a relatively low 

correlation between the two ( -0. 1 00). Perceived self-knowledge and perceptions 

about the knowledgeability of authority (science, industry, and the government) were 

positively correlated (0.47 1 ) . 
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Although perceived personal and authority's knowledge initially made up one scale, 

factor analysis suggested that the scale sho�ld be divided. Interestingly, although 

there is a fairly high correlation between Own and Authorities' Knowledge 

(correlation=0.47 1 ) , they had quite different impacts on the assessment of risks and 

benefits . (see Figure 6.2). Also, the low correlation (correlation=-0. 1 00) between the 

self-assessed level of personal knowledge and the number of correct answers to the 

food science questions ('Actual Knowledge' ,  GA7) has implications for whether 

people take advantage of information provided. If they think they are well informed 

- even if they are not - they may not pay attention to public education campaigns. 

These people are less likely to see benefits, and more likely to see risks. In the 

reverse, those who think no-one knows very much about genetically modified foods, 

might also ignore information put out, since they don't  believe the organisations who 

distributed the information actually know what they are talking about. 

Attitude to nature had the strongest influence on both perceived risks and perceived 

benefits, where those who rated themselves highly on this scale were less likely to see 

benefits, and more likely to see risks. Neither neophobia nor attitude to technology 

had any significant effect on perceived risks, but played a weak role in determining 

benefits. Alienation from the marketplace, and personal control scales had no direct 

influence on perceptions of either benefits or risks. 

Those who felt alienated from the marketplace were also more likely to rate highly on 

the attitude to nature scale (correlation=0.536), more likely to believe that authority 

didn 't know much about the technology (correlation=-0.277), and be more neophobic 

(correlation=0.343). The strong correlation between the marketplace alienation scale 

and the attitude to nature scale initially suggested that the two were co-linear 

(measuring the same factor). However, when the attitude to nature scale was removed 

from the model, the fit of the model was worse. This suggests that although there was 

some element of environmental concern which overlapped slightly with the more 

political aspects of Alienation, the attitude to nature scale was the best predictor of 

overall opinions of risks and benefits. 
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The overall risk measure correlated reasonably strongly with the overall benefit 

measure (-0.59 1) , so that high risk scores correlated with low benefit scores. This 

risk-benefit analysis was the best predict?r of the overall attitude to genetic 

engineering measure. That is, those who gave a high risk score and low benefit score 

rated themselves negatively towards genetic engineering in food production. 

Conversely, those who gave a high benefit score and a low risk score rated themselves 

positively towards genetic engineering in food production. In agreement with the EU 

project, perceiyed risks were the primary determinant of perceived benefits, althoug� 

perceptions of benefits played the greatest role in determining overall acceptance. 
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Model Two - Behavioural Intention to Purchase or Avoid Genetically Modified 

Products 

Correlations between the moral obligatio�, subjective norm, perceived control, 

perceived difficulty and attitude behaviour measures were calculated, and regression 

weights determined for contribution to the behavioural intention measure. For both the 

tomato �nd jeans versions, all latent measures were checked to ensure that they 

contributed sufficiently to the appropriate indicator variable. None of the latent 

variables gave regression weights significantly different from 1 .  

Tomatoes 

Goodness of fit was determined for the expected model put forward by Bredahl 

( 1999), and for a variation of the model. Based on the expected model, an AIC 

measure of 707.297 was obtained. However, several non-significant relationships 

were observed, so these were dropped out of the model. This produced a final model 

with a better fit ( AIC = 7 1 8.849). See Appendices D6q and D6r for information 

regarding regression weights, correlations and AIC measures. 

Consistent with the model put forward by Bredahl et al. ( 1998, 1 999a), attitude to 

genetic engineering in food production accounted for a significant degree of the 

variance in the attitude to behaviour measure for tomatoes (3 1 .8% ) .  This figure was 

used by AMOS to determine the percentage variance that perceived moral obligations, 

subjective norms, perceived control and perceived difficulty accounted for in 

determining attitude to behaviour. 
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Figure 6.5. Tomatoes: Model of Part two of the national survey- a refinement of Azjen's  
Theory of Planned Behaviour. Relative contributions (in percentages) of each factor to 
Attitude to Behaviour and (in regressional weights) Behavioural Intention. 

Just over a third of the variance in the attitude to behaviour measure could be 

explained by the attitude to genetic engineering in food production measure obtained 

in Model one, leaving 68.2% of the variance to be explained. The correlations 

between each of the factors and the attitude to behaviour measure were used to 

determine the relative contribution to the remainder of the variance. For instance, the 

correlation between the moral obligation rpeasure and the attitude to behaviour 

measure was -0.643 . Squared, this equalled 0.4 1 .  As a percentage, 4 1 %  of 68.2% 

was 28.2%, indicating that moral obligation contributed to about 28% of the 

remaining variance in the attitude to behaviour measure. The proportions add up to 

more than 1 00% because of strong correlations between the moral obligation and 
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subjective norm measures, and between the perceived �antral and perceived difficulty 
• 

measures . 

In contrast to the model predicted by the Theory of Planned Behaviour, moral 

obligation, subjective norms ,_ perceived difficulty and perceived control directly 

influenced attitudes towards behaviour. Moral obligation and subjective norms failed 

to have any direct impact on behavioural intentions. 

Behavioural intentions initially appeared to be influenced by attitude to behaviour, 

perceived control and perceived difficulty. However, because the perceived control 

and difficulty (of avoiding the product) measures were so strongly correlated, it was 

difficult to determine the individual influence on behavioural intention. A model was 

therefore run for tomatoes that excluded either the perceived difficulty or perceived 

control measures . Excluding the control measure led to a model in which difficulty 

did not have a significant effect on intention. Excluding the difficulty measure 

produced a model where control only had a marginal effect on intention (regression 

weight estimate = -0. 1 15, Critical Ratio = 1 .7). Thus after further exploration, counter 

to expectations following the Theory of Planned Behaviour model, neither the moral 

obligation/subjective norm measures, nor the perceived control/difficulty measures 

had a direct effect on behaviour intention. 

Thus the attitude to behaviour measure almost entirely predicted the behavioural 
' 

intention measure, and the high squared multiple correlation estimate suggested that 

· rather than being the result of weighing up several independent factors, the measure 

was the result of a single factor influencing choice. This suggests that in order to 

predict behavioural intentions to purchase genetically modified tomatoes, the 

researcher need only determine the respondent's attitude to the behaviour. This in 

tum is determined by two dimensions: a risk/benefit trade-off (coming from the 

attitude to genetic engineering in food production measure), and a 'moral' measure for 

self/society. 

• AMOS was not able to determine contributing percentages for the behavioural 

intention measure because it did not have an initial figure to start with. 
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Jeans 

As with the tomatoes model, the goodness o� fit of the data to the expected model as 

predicted by Bredahl et al. (1 999a) was determined, producing an AIC measure of 

672.096. By removing any non-significant relationships, the goodness of fit was 

improved, producing an AIC value of 683.403. Appendices D7n and D7o detail 

regression weights, correlations and AIC measut.-es. 

In contrast to responses to tomatoes, attitudes to genetic engineering m food 

production had little influence on the attitude to behaviour measure. This is not 

surprising, since jeans are not a food item. Perceived moral obligations and subjective 

norms thus provided the greatest contribution to the attitude to behaviour measure. 

Attitude to 0.4% 

genetic 

engineering 

-0.699 

66.6% 

Subjective 

Norms 

69.7% 
� 

Attitude to 0.988 __. Behavioural 

Behaviour Intentions 

Perceived / 
(r2=0.98) 

0 . 1% 

Control 

l 0.929 

Perceived 

Difficulty 

Figure 6.6. Jeans: Model of Part two of the national survey- a refinement of Azjen's Theory 
of Planned Behaviour. Relative contributions of each factor to Attitude to Behaviour 
and Behavioural Intention. 
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As with the tomatoes, the attitude to behaviour measu�e almost entirely predicted the 

behavioural intention measure, ar:d the high squared multiple correlation estimate 

suggested that rather than being the result of �eighing up several independent factors, 

the measure was the result of a single factor influencing. choice. Once again, this 

measure was the attitude the respondent had toward the behaviour, determined by a 

moral dimension, and a risk-benefit trade-off dimension. 

Comparing Responses to Jeans and Tomatoes 

Some similarities in structure were apparent for the two products. For both products, 

perceived moral obligation and social norm measures were very strongly correlated 

(-0.622 for tomatoes, -0.699 for jeans), suggesting a single factor. These measures 

were the main predictors of the attitude to behaviour measure for both products. 

The perceived control and difficulty measures were also strongly correlated for both 

products once again indicating little independence of the measures (0.8 19  for 

tomatoes, 0.929 for jeans). 

Experimentation with the models for tomatoes and jeans revealed similar patterns. 

For both products, moral obligation and subjective norms played significant roles in 

predicting attitude to behaviour, and hence indirectly, the behavioural intentions. 

Although perceived difficulty (of avoiding the product) made some contribution to the 

attitude to behaviour measure with the tomatoes, in relative terms this was very minor. 

The main difference in models between the two products was that attitude towards 

genetic engineering in food production played very little role with the jeans, although 

it would not be true to say that it was completely unrelated to the attitude towards 

buying them. 
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6.6 Discussion 

Hypothesis 6 predicted that a number of factors would determine acceptance of 

genetic engineering in food production. These included the outcome group, beliefs 

about the risks and benefits assoc�ated with the object, the attitudes the person held 

towards the process and the quality of the end product, the perceptions of personal 

control, and the general attitudes held by that person. 

Consistent with Bredahl's  ( 1999b) results, the risk and benefit belief items fell into 

two main components: a benefit component, and a risk component. Little distinction 

was made between process and product-related beliefs. 

Both the EU project and the current study revealed that perceptions of benefits played 

the greatest role in determining overall acceptance. While AIC measures indicated 

that including perceptions of risk improved goodness of fit marginally, the simplest 

(and therefore preferred) model excluded any direct role of perceived risk on overall 

acceptance. This represents a slight modification to the model, since perceptions of 

risk were initially expected to play direct roles in influencing attitude to genetic 

engineering in food production. 

In agreement with the EU project (Bredahl et al . ,  1 998; Bredahl, 1 999a,b) , perceived 

risks were the primary determinant of perceived benefits. Those who gave a high 

overall risk scores and low overall benefit scores rated themselves negatively towards 

genetic engineering in food production. Conversely, those who gave high overall 

benefit scores and low overall risk scores rated themselves positively towards genetic 

engineering in food production. This risk-benefit trade-off is consistent with other 

studies (for example, Saba, Rosati, & Vassallo, 2000). 

Our results suggest that New Zealanders are currently cautious about the technology, 

since nearly half the respondents stated at least some degree of negativity regarding 

the use of the technology in food production. Of particular note is the relatively high 

degree of disagreement that genetic engineering can offer specific benefits. Such a 

finding suggests that either respondents don't believe assertions that the technology 

can provide benefits, or they are currently unaware of the benefits. As a result, 
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perceptions of risks currently outweigh perceptions of .benefits, resulting in negative 

attitudes to genetic engineering in food production. 

Contrary to the proposed model, neither perceptions of control, nor general attitudes 

were shown to influence overall acceptance directly. Rather, general attitudes held by 

a person influenced perceptions of risks and benefits, although not to the degree 

demonstrated in the EU study (receiving squared multiple correlations of only 0.55 

and 0.45 respectively, in comparison with 0.6 1 and 0.77 for risks and benefits in the 

combined EU results (Bredahl, 1 999b)). This suggests that there is some other 

factor(s) that influence New Zealand consumers' attitudes that has not yet been 

revealed. Certainly, our indigenous culture provides a unique perspective in terms of 

their world-view. As a fairly isolated country, we also have conflicting issues 

pertaining to both a desire to be on par with the rest of the world technologically, and 

yet retain our unique flora and fauna and clean-green image. In addition, we are also 

known to be innovative. Further research is required to identify possible determinants 

of New Zealanders' perceptions of risks and benefits of genetic engineering in food 

production. 

Both the neophobia and alienation to the marketplace measures were expected to play 

a role in the model, since previous work has shown this to be the case. The results 

from the conjoint study in this thesis suggest that neophobics are less influenced by 

the benefits a genetically modified product can offer, and may expect specific 

guarantees that the product is not genetically modified. The relatively limited role that 

neophobia played in determining perceptions of risks and benefits is therefore 

interesting. However, this may reflect the differences in abstract vs applied situations. 

That is, in the national survey, the measure was introduced in Model one, where no 

specific products were yet presented. Thus neophobics may not be willing to purchase 

a genetically modified product because it is an unfamiliar or novel product, rather than 

because they are nervous of the technology itself. 

Similarly, the focus group work in this thesis revealed that one of the concerns 

consumers had with the genetic engineering was the role of big business. It would 

therefore be expected that those who were rated as highly alienated from the 
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marketplace (i.e. had negative views of business) would be more inclined to see fewer 

benefits, and more risks of the technology. This was not the case. However, those 

who felt alienated from the marketplace were more likely to rate highly on the attitude 

to nature scale, and were more likely ·to believe that authority didn't know much about 

the technology - both scales that did play a role in determining perceptions of risks 

and benefits. This is not sutprising, since internationally, the environmentally active 

(such as those involved with Greenpeace) are increasingly accused of also being anti

big business (see Chapter 2). 

Previous studies in New Zealand have found little in the way of demographic 

differences in attitudes (e.g. Richardson-Harman et al ., 1 998). In contrast, the current 

study identified several demographic factors. Age was a . significant factor, where 

younger respondents ( 1 8-24) were more accepting of the technology in general, and 

perceived more benefits and fewer risks than older respondents (65+) and those aged 

between 35-44. Women consistently found the technology less acceptable than men, 

identified more risks, and fewer benefits, and were more inclined to have moral 

concerns. Interestingly, a rural/urban difference was also observed, where rural 

respondents thought it would be easier to avoid or purchase genetically modified 

products if they wanted. 

Specific Applications 

Hypothesis 7 predicted that intention to purchase a genetically modified product could 

be modelled as the weighted sum of the attitude a respondent had towards that 

behaviour, the perceived acceptable-ness of the behaviour to both society (subjective 

norms), and the self (moral obligations), and perceptions of control over the behaviour 

(both inherent and external). These in tum would be determined by the relevant 

beliefs held by that person, weighted by evaluation of the desirability of the expected 

outcome, the person 's motivation to comply with the opinions of their normative 

referents, and the perceived facilitation of the control factor in either inhibiting or 

facilitating the behaviour. 

Multiple regression analysis showed attitudes to be an important determinant of 

intentions, while perceptions of social pressure and moral obligations failed to play 
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any significant direct role in directly determining intentions. Rather; perceived moral 

obligations and social norms were highly correlated, both with each other, and with 

the attitudinal measure, suggesting they were_ direct determinants of attitude, and only 

indirect of behavioural intention. In this sense, our results revealed a similar 

underlying structure to that shown by Sparks, Shepherd and Frewer ( 1995). A second 

dimension was also shown to have an impact on attitudes towards purchasing or 

avoiding genetically modified tomatoes - the attitude towards genetic engineering in 

food production (determined by a risk-benefit trade-off). 

The theory of planned behaviour posits that in situations where a consumer may not 

have control over their behaviour, a measure of perceived control should be included. 

A further separation of the control measure into external (control) and internal 

(difficulty) factors was tested. Our finding show that perceptions of control 

(affordability, accessibility) and ease of avoidance (ability to distinguish between 

products) were relatively unimportant in determining either the attitude to behaviour, 

or the intention to purchase the product. 

Because perceptions of moral obligations, subjective norms, perceived difficulty and 

perceived control measures failed to have any significant direct impact on intentions, 

the results fail to support the structure forwarded by the theory of reasoned action or 

the theory of planned behaviour. Rather, our findings provide support for the 

observation of other researchers (such as Sparks et al ., 1995) that on this type of issue, 

attitudes are frequently permeated by moral themes. 

When gene technology is presented in the form of an actual product that provides a 

tangible benefit (the reduced use of pesticides or artificial dyes), negativity drops. 

This provides some support to the hypothesis that introduction of second generation 

products with clear benefits to the consumer may be better accepted than those 

currently on offer. The importance of producing benefits is highlighted by our 

findings in Part one of the survey that show that perceived benefits are much more 

influential in directly determining acceptability of genetic engineering than perceived 

risks. 
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Many studies have shown that a consumer's attitude. towards a technology is very 

much dictated by the specific application. fu this case, we used a food application and 

a crop application that was not going to be .ingested. fuitially, people seemed more 

willing to purchase jeans made from genetically modified cotton than genetically 

modified tomatoes. However, a younger population bought jeans, and it is this group 

who appeared more willing to accept the technology in general. Removing the 

younger and oldest age groups removed most significant differences. Thus while jeans 

made from genetically modified cotton may find less resistance in the market, this is 

probably not due to inherently greater acceptability, but rather their appeal to a group 

of people who have fewer concerns about the technology used to produce them. 

Knowledge 

Over 50% of our respondents scored 75% or more on those questions. The high level 

of correct responses supports the repeated assertions (eg. ESRC, 1 999) that consumers 

do have a reasonable understanding of the underlying science of the technology, and 

should therefore understand information that might be made available to them. 

However, they are disbelieving (or unaware) of the benefits that can be offered by 

genetic engineering (such as improved healthiness or better quality food). 

!he findings also support the prediction that genetically modified products with 

tangible benefits will be more acceptable than the current offerings. Finally, we have 

shown that consumers · do have a reasonable understanding of the underlying science 

of the technology, and should therefore understand information that might be made 

available to them. 

6.6.1 Conclusions 

Hypothesis 6 stated that a number of factors would determine acceptance of genetic 

engineering in food production. These included the outcome group, beliefs about the 

risks and benefits associated with the object, the attitudes the person held towards the 

process and the quality of the end product, the perceptions of personal control, and the 

general attitudes held by that person. This was supported to the extent that 

perceptions of benefits played a strong direct role in determining overall acceptance of 
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genetic engineering in food production. However, contrary to the initial model, 

general attitudes and perceptions of risks played only indirect roles in determining 

acceptance of the technology. Rather, · a ri�k-benefit trade-off appeared to be the 

means by which consumers formed their opinions regarding genetic engineering in 

food production. Because New Zealand consumers are unaware, or disbelieving of the 

benefits
. 
of the technology, the b�lance of the risk-benefit trade-off lies in the 

perceptions of risks. They are therefore cautious in their acceptance of genetic 

engineering in food production. 

Hypothesis 7 proposed that a refinement of the Theory of Planned Behaviour could 

better predict intention to purchase or avoid a genetically modified product. This 

hypothesis was not supported since our findings show that attitude towards the 

behaviour was the only direct determinant of intentions. Perceptions of control and 

ease of avoidance were relatively unimportant in determining either the attitude to 

behaviour, or the intention to purchase the product. While perceptions of social 

pressure and moral obligations were highly correlated, both with each other, and with 

the attitudinal measure, they also failed to directly impact on intentions. Behavioural 
, ,  

illtention could be  seen as requiring a two dimensional understanding: assessment of 

the risk-benefit trade-off involved in determining acceptance of genetic engineering in 

food production; and a measure of attitude to the behaviour focusing on the social 

pressure and moral obligations associated with avoidance or purchase of a genetically 

modified product. 

While jeans made from genetically modified cotton initially appeared to be more 

acceptable the genetically modified tomatoes, standardising the age of respondents for 

both products resulted in similar acceptability ratings to each other. Thus while jeans 

made from genetically modified cotton may find less resistance in the market, this is 

probably not due to inherently greater acceptability, but rather their appeal to a group 

of people who have fewer concerns about the technology used to prpduce them. 

The large number of people who correctly answered the knowledge questions 

indicates that people should be able to understand factual information presented to 

them. However, a low correlation exists between perceived and actual knowledge. If 
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people think they are well informed - even if they are J?Ot - they may not pay attention 

to public education campaigns. Th�se people are less likely to see benefits, and more 

likely to see risks. In the reverse, those wh<;> think no-one knows very much about 

genetically modified foods, might also ignore information put out, since they don't  

believe the organisations who distributed the information actually know what they are 

talking about. What would happen if a group of people participated in an informed 

debate that allowed them to receive objective, factual information, and discuss the 

arguments for and against the technology with their peers? The following study 
. . 

explores just this. 

6.6.2 Limitations of Method 

The most important criticism of this study should be the low response rate. What this 

means is that we are only obtaining the opinions of those people who were contactable 

and wished to share their opinions. We cannot predict the opinions of those who did 

not respond - a sizeable proportion in this study. Unfortunately, New Zealand is one 

of the most over-researched countries in the world, meaning that many people are fed 

up with market research companies contacting them. As a result we are only able to 

draw conclusions about those who participated in the study. In this sense, the 

statistical analyses undertaken here are exploratory, and significance levels quoted 

should be viewed with caution. Never-the-less, comparisons made with other studies 

both overseas and in New Zealand can provide some indication of accuracy. It is 

encouraging to see that our participants followed similar processes to those in UK, 

Denmark and Germany. 
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Chapter 7. The Role of Knowledge in Opinion Formation 

Regarding Genetic Modification 

Since genetic engineering is a relatively new technology, policy and regulations in 

New Zealand are only in their infancy. It is now recognised that regulations and 

policy such as labelling of genetically modified foods are going to be driven by 

consumer needs, and to this end vaiious public forums etc have been set up to allow 

people to have their say (for example, the scoping meetings held in Wellington for the 

Royal Commission of Inquiry in August, 2000). It is equally important that the 

consumers are given enough information on which to base their decisions. However, 

little is known about how the public will subsequently respond once this information 

has been provided. Predicting this response is very important to a number of 

organisations including various Governmental ministries, environmental and 

consumer organisations, retailers, exporters etc, since it will impact on how they 

develop their own policies and regulations. 

7.1 Previous research 

Bredahl et al.'s work (Bredahl et al., 1998, Bredahl, 1 999a,b) and my national survey 

(Chapter 6) have shown that respondents who think they know a lot about genetic 

engineering tend to see more risks associated with the technology. High perceived 

risks are correlated with low perceived benefits, and a resulting low acceptance of the 

technology. 

This contrasts with the effect of actual knowledge. In my national survey, the same 

people were asked a series of basic food and science questions. Those respondents 

who scored highly were less likely to see risks, more likely to see benefits, and 

subsequently gave higher acceptability ratings. 

In comparison, the Eurobarometer (Hamstra, 1998; BEPCAG, 1 997) has shown that 

although the public's knowledge of relevant basic biology has increased slightly over 

time, opinion about the technology improving our way of l ife has actually declined. 

It also appeared that people with greater knowledge were more likely to express a 
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definite opinion about biotechnology, but this opinion could either be positive or 

negative. The most recently released ·results (INRA, 2000), however, suggest that

those who have discussed biotechnology (on?e or twice, occasionally, or frequently)

tend to be more inclined to view genetic modification in food as benefiting many

people, having acceptable risks, and presenting insignificant risks, compared to those 

who had not discussed the technology. They were also less likely to think that genetic 

modification in food threatened the natural order of "things, was unnecessary, against 

nature, or caused them great alarm. However, they tended to agree that if something 

went wrong with genetically modified food, it would be a global disaster, and tended 

to disagree that genetically modified food should be permitted if enough people were 

in favour of it. 

Suzanne Hornig Priest's recent study in the United States (2000) suggested that 
,i 

encouragement for biotechnology might best reflect respondents' exposure to, and 

support for, the culture, values and power of science, rather than specific knowledge 

of its results. On a related issue, a study in Canada (Einsiedel, 2000) showed that 

among a number of factors, genetic understanding (using similar questions to above) 

was one of the few that showed no ability to predict attitudes to cloning. 

Other work has pointed to the wle of the media. Saba et al. ( 1 998) and Gaskell et al. 

( 1999) have both shown that until recently, the media have been considerably more 

active in countries such as the UK, and relatively less so in the US and Italy. In these 

latter countries, concern appears to be in the form of ethical objections, while in the 

UK objections take the form of both ethical and risk concerns, indicating that risk 

awareness is higher in those countries where the media are more active. Interestingly, 

Gaskell's study provided evidence that increasing amounts of press coverage (as 

opposed to the content of press coverage) of technological controversies were 

associated with negative public perceptions. 

Attempts have been made to investigate how consumer attitudes towards genetically 

engineered food were influenced by various informational material. One of Frewer' s 

studies (Frewer, Howard, & Shepherd, 1 996a) involved asking people about the 

perceived quality of various kinds of information provided to them, on perceived bias 
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and attitude of the information sources, and on attitude to,ward genetic engineering in 

food products (after provision of the information). No significant impact on consumer 

attitudes was observed for perceived attitUde <:>f the source or trust in the source.

Using repertory grid analysis, Frewer, Howard, Heddeley, and Shepherd ( 1 996) 

explored the underlying dimensions of trust in various sources of risk information. 

Principal component 1 reflected 'knowledge bias' ,  but also linked with other 

characteristics such as 'factual', 'trustworthiness' and 'truthfulness'. Highly trusted 

sources were typically seen to fall in the middle of component 2, which represented 

'independence'. Too much accountability could be associated with dishonesty, while 

absence of accountability could lead to sensationalisation. The most trusted sources 

of risk information revealed in Frewer et al .' s study were medical doctors, university 

scientists, and consumer organisations, all of whom were seen as highly trustworthy, 

accurate, responsible, and knowledgeable, with a moderate level of accountability 

(self-protection). In contrast, friends and newspapers were seen as fairly 

sensationalist, but only moderate in terms of knowledgeability, truthfulness and 

accuracy. 

7.1.1 Problems with recent and current research 

One criticism of many studies is the depth of information provided by the informers . 

Many studies delivered the information in a written form, excluding the possibility for 

the respondent to ask questions. Because the issue is very complex, it is therefore 

more appropriate that respondents b_e informed via a lecture, with an opportunity for 

question time. 

Another concern is the fact that few of the studies measure attitudes before and after 

information is delivered, making it impossible to measure attitude change. One 

exception is that of Frewer, Howard, and Shepherd (in press) who sent out a mail 

survey that measured initial attitudes and attitude changes provoked by the provision 

of mailed information attributed to different sources (consumer organisation, 

Government, government-collaborating consumer organisation). Prior attitudes were 

identified as the most important determinant of subsequent attitudes. Trust in the 

information source and admission of risk uncertainty were found only to have 
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significant impacts on the attitudes of consumers w�o had initially been negative

towards genetic engineering. 

Another study recently conducted by Frewer, Scholderer, Downs, and Bredahl (2000), 

attempted to explain the underlying cognitive processes that may eventually lead to 

attitude change. Providing information did not increase acceptance of genetically 

modified foods, but rather was more likely to activate existing attitudes already held 

by the participant. Once again, information was presented in a written form, with little 

opportunity for discussion or debate. 

There do not appear to be any studies that have explored long term effects of 

information. The respondents in this study will therefore be tested one month later, 

giving all students the opportunity to search for more information. Indeed, there is the 

potential that merely raising the issues by administering the first test will be sufficient 

to motivate the students to research the topic later. This possibility will therefore be 

assessed by asking the students to indicate any increase in attention they give the topic 

between the first and second assessments. 

7.1.2 Other variables 

My conjoint work revealed several clusters who made their choices predominantly on 

the basis of the technology used to produce the product. Of these clusters, I predicted 

there were several who might be more accepting of the technology if they were more 

familiar with the issues. 

1 .  the environmentally concerned - those consumers in the conjoint study who 

responded to pesticide-free tomatoes were more likely to be environmentally

conscious. This group is one of the most negative towards the technology, the 

opinions of which are exacerbated by the high level of activity of environmental 

groups such as Greenpeace. However, the information distributed by such 

organisations is very one sided, and often misleading. Little discussion has been 

presented for the alternatives to genetic engineering (pesticides, insufficient free 

nitrogen, vegetarian alternatives etc). 
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2.  Neophobics - a certain proportion of the group wa�ted a guar�ntee of gm free and 

tended to be relatively neophobic. It is possible that fear of the technology may be 

alleviated by educational efforts. 

3 . The moderately price-sensitive - some of the consumers responded to price,

although price was insufficient to compensate for the technology used. Other

studies have used much larger price differentials (up to 50% difference in price)

and have revealed larger price-sensitive clusters (e.g. Deliza et al. ,  1 999). Making

the technology more familiar may remove some of the concerns these consumers

have regarding the technology. However, it was decided that this last group would

be more appropriately assessed using a methodology that allowed for trade-offs of 

attributes. I therefore decided not to pursue this group in the current study.
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7.2 Aims of the research 

Study 7 attempts to determine the impact .that informed debate has on attitudes 

towards genetic engineering m food production in general, in on perceptions of 

specific risks and benefits. 

Specifically, the research will explore: 

• attitudes towards genetic engineering in food production, and strength of those

beliefs,

• perceptions of specific risks and benefits associated with genetic engineering in

food production, and the strength to which those beliefs are held,

• perceived level of knowledge of self, 'others', 'sci�nce', 'government' and

'industry' ,

• impact on actual knowledge of the science underlying genetic engineering,

• any moderating influence of neophobia and environmental concern on changes to

attitudes and perceptions,

• the possibility that introduction of the topic of genetic engineering may prompt

participants to seek additional information elsewhere.

As hypotheses, these can be expressed as : 

Hypothesis 8: Informed debate will have an impact on perceptions of specific risks 

and benefits, and hence will have an impact on general attitudes to genetic engineering 

in food production (drawn from Study 6). If perceptions of benefits are improved, an 

improvement in general attitudes will also be seen. 

Hypothesis 9: Increased access to information will allow those who are afraid of the 

'unknown' (neophobics) to have their fears addressed (from Study 5). As a result, 

they will be more positively inclined to genetic engineering in food production. 

Hypothesis 10: Discussion of environmental benefits of genetic engineering will 

appeal to respondents who are particularly concerned about the environment, resulting 

in improved attitudes towards genetic modification in food production (from Study 5). 
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7.3 Method 

In order to determine the influence of improved knowledge on acceptability of genetic 

engineering, a classic repeated measures design was used, with before and after 

treatment measures, plus a control group. 

Permission was given to interview third year social and community psychology 

students. 

All students received a 10  minute questionnaire at the beginning of their tutorial (see 

Appendix E4a). Using a seven-point likert scale anchored at ' 1' (disagree strongly) 

and '7 ' (agree strongly), the questionnaire drew from the one used the national study 

and assessed their: 

• attitudes towards genetic engineering in food production, and strength of those

beliefs,

• perceptions of specific risks and benefits associated with genetic engineering in

food production, and the strength to which those beliefs are held,

• perceived level of knowledge of self, 'others' ,  'science', 'government' and

'industry' ,

• degree of neophobia (Pliner & Hobden, 1992),

• attitude to nature (subset of Dunlap & Van Liere's New Environmental Paradigm

Scale ( 1 978)).

In addition, actual level of knowledge was assessed, using ten 'true' or 'false' 

questions drawn from the Eurobarometer (BEPCAG, 1997; Macer et al. ,  1997). 

The respondents were also asked to assess .their confidence in their ratings of the 

specific risks and benefits, in order determine any other effects of the testing. A 

seven-point Iikert scale was used, anchored at ' 1 '  (very unconfident) and '7' (very 

confident) . 
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Some of the streams then received a two-part 30 mi�ute lecture on biotechnology. 

The first part of the lecture was provided by the Head of the Technology department at 

St Cuthbert' s school for girls and covered: 

1. what genetic modification was, with a comparison to traditional techniques,

2. the beneficial applications that scientists were trying to develop now and in the

future,

3 .  an example of an altruistic application of genetic engineering - that of the IRRI's 

development of rice for pest and disease resistance, and improved nutritional 

content. 

4. An indication of the crops and amounts currently grown using genetic engineering.

It was hoped that the lecturer would be seen as knowledgeable, but less biased than 

someone from a specialist background in molecular biology. The second part of the 

lecture involved the researcher providing information on public perceptions of the 

technology. 

One month later, all the students were asked to fill out an identical survey (see 

Appendices E4b and E4c). However, in the second questionnaire, students who had 

the lecture were also questioned as to how knowledgeable, neutral, credible and 

trustworthy they thought the speakers were overall .  

7.4 Results 

Students' before and after surveys were matched by looking at class, initials and age. 

Twenty four students were in the control group, while 36 students were in the 

treatment group. Ages ranged from 19-56, with a mean age of 22.8 years . Seventy

seven percent of the students were female, and 23% were male. 

Analysis of Variance was conducted using GENSTAT to determine the influence of a 

lecture on attitudinal scores, confidence scores, and actual and perceived knowledge 

scores. Attempts were also made to fit linear regressions to the data on the basis of 

the respondents ' perceptions of the speakers . 
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7 .4.1 The effect of the intervention on acceptance ratings, and confidence in those 

ratings. 

The difference between 'before' and 'after' s�ores for acceptability of the technology 

was compared for the control and treatment groups. Two main effects and an 

interaction were explored. The first main effect is a 'Treatment' effect which reflects a 

difference between treatment and control groups, averaged across the first and second 

sessions, while 'time' reflects a difference between first and second sessions, averaged 

across control and treatment condition. 

7.4.2 Attitudes Towards Genetic Engineering in Food Production - General 

In terms of acceptance of the technology in general terms, neither the treatment group 

nor the control group showed any significant overall change in acceptance of genetic 

engineering, although a significant 'time' effect was observed for question l a  (genetic 

engineering in food production is 'bad'/' good' , p<0.05). The interaction between 

time*treatment demonstrates that although scores for the control groups did not 

change, a trend towards more positive scores was observed for the treatment groups 

on this question. Appendices E5- E7 detail these findings. 
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Figure 7.1 Treatment* Time interaction for general statements regarding genetic engineering 

in food production. 

7.4.3 Attitudes Towards Genetic Engineering in Food Production- Specific 

Respondents were asked to rate their perceptions of using genetic engineering in food 

production for specific issues, and then indicate how confident they were in their 

rating. To calculate the overall statement score, scores for statements regarding 

benefits of the technology were reve
_
rsed. As a result, a low overall score indicates a 

more positive attitude towards the technology than a high score. 

No significant differences were observed on the basis of time or treatment for 

confidence ratings (see Appendix E8 and E9). However, a significant treatment*time 

interaction was observed, where respondents who received a lecture were significantly 

more confident in their ratings than those who did not receive a lecture, who showed a 

significant decrease in confidence (p=0.042). A Fisher's LSD was used rather than 

the more conservative Tukey's LSD, since only four means were being compared 

within each statement (no between-statement comparisons were made). As detailed in 
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table 7.1, confidence in ratings increased for the treaqnent groups and decreased for 

the control groups on the following issues: 

1. The use of genetic modification in food p�oduction would improve the standard of

living of future generations

2. The use of genetic modification in food production would increase choices in

supermarkets

3 .  The use of  genetic modification in food production would reduce the price of food 

products 

4. The use of genetic modification in food production would have unknown long tern

consequences on health and the environment'

5 .  The use of genetic modification in food production would benefit third world 

countries 

6. The use of genetic modification in food production would benefit the producer

Table 7 .1. Treatment*Time interaction for confidence in ratings for specific risks and 
benefits associated with using genetic engineering in food production. 'Confidence 
Total' reflects the sum of the ratings for all 15 statements. 

Control Treatment df Fishers 
LSD 

Before After Before After 

Confidence total 70.0 63.7 66.8 72.9 1 14 9.39 

Cause allergies in humans 4.00 4. 14 3 .61  4.25 1 1 3 0.854 

Improve standard of living of future 4.39 3.87 3 .75 4.39 1 14 0.8 1 1
generations (r) 

Produce healthier food (r) 4.6 1 4.04 4.47 4.60 1 13 0.872 

Produce good quality products (r) 4.22 4.04 4.06 4.6 1 1 14 0.769 , .  
Products that threaten human health 4.30 4.26 4.22 4.33 1 14 0.826 

Increase choice in supermarkets (r) 5.22 4.61 4.67 5 . 14 1 14 0.805 

Cause environmental hazards 4.6 1 4 . 13  4.44 4.42 1 14 0.878 

Interfere with wild species in nature 4.48 4.00 4.53 4.92 1 14 0.898 

Solve environmental problems (r) 4.48 4.22 4.44 4.67 1 14 0.846 

Reduce the price of food products (r) 4 .61 4. 17 4. 17 4.78 1 14 0.898 

Have unknown long term consequences 4.87 4. 1 3 4.67 5 .25 114 0.8 13  
on health and the environment

Benefit third world counties (r) 5.00 4.43 4.08 5.31 114 0.780 

Benefit the producer 5.30 4.78 5 .08 5 .56 1 14 0.876 

Be unnatural 5.13 4.74 5 .28 5 .39 1 14 0.894 

Interfere with nature 4.83 4.35 5.31 5.47 1 14 0.912 

p=value 

0.042 

0.365 

0.029 

0.221 

0. 145

0.772 

0.040 

0.429 

0. 1 38

0.378 

0.041 

0.021 

0.002 

0.056 

0.386 

0.276 
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While. the effect of the lecture on confidence was striking, some effect was also

observed in terms of actual acceptance (detailed in Appendix ElO and E l l ). Time 

produced a significant effect on perceptions o! specific risks and benefits, with scores

becoming more positive in the second survey compared to the first (p=0.021) .  The 

time*treatment interaction (illustrated in table 7 .2) provided more explanation, 

showing slight, but non-significant changes between before and after scores for the 

control groups, and a significant decrease in scores (signifying a more positive 

attitude) for the treatment groups (Fisher's LSD=5.93), dropping from an average of 

70. 1 7  to 63.67. Specific issues to show this pattern of response included the

statements: 

1 .  The use of genetic modification i n  food production would produce products that 

threaten human health 

2. The use of genetic modification in food production would solve environmental

problems' (reversed)

3 .  The use of genetic modification in food production would benefit third world 

countries' (reversed) 
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Table 7.2. Treatment*Time interaction for ratings for specific risks and benefits associated
with using genetic engineering in food production. 

Control Treatment df Fishers 
LSD 

Before After Before After 

Statements total 66.96 65.91 70. 17 63.67 1 14 5 .93 
Cause allergies in humans 3.57 3.91 4.33 4. 19 1 14 0.67 
Improve the standard of living of future 4.09 3 .78 3 .8 1  3 .39 1 14 0.78 1 
generations (r) 
Produce healthier food (r) 4.00 4.00 4.75 4. 1 1 1 1 3  0.8 17 
Produce good quality products (r) 3.83 3.48 4.14 3.69 1 14 0.807 
Produce products that threaten human 4.61 4.30 4.42 3.78 1 14 0.76 
health 

Increase choice in supermarkets (r) 2.65 2.52 2.8 1  2.69 1 14 0.759 
Cause environmental hazards 4.83 4.70 4.92 4.50 1 14 0. 805 
Interfere with wild species in nature 4.87 4.74 4.97 5.03 1 14 0.7 12 
Solve environmental problems (r) 4.78 4.43 5. 1 1 4. 1 1 1 14 0.8 1 
Reduce the price of food products (r) 3.78 3.74 3.83 3.28 1 14 0.809 

Have unknown long term consequences 5.43 5.39 5.64 5.36 1 14 0.733 
on health and the environment 

Benefit third world countries (r) 4.26 4 .13 4. 19  3 . 14 1 14 0.983 

Benefit the producer 5.61 5.87 5.69 5 .75 1 14 0.668 

Be unnatural 5.35 5 .48 5 .75 5.28 1 14 0.892 

Interfere with nature 5.30 5.43 5.8 1 5 .47 1 14 0.769 

Using the second score given by those respondents in the treatment condition, the 

most positive perceptions of the technology were its ability to increase choice, lower 

prices, and benefit third world countries. The most negatively viewed statements 

were the perceptions that the technology was unnatural, interfered with nature, and 

had unknown long-term consequences to health and the environment. These were 

also some of the most strongly held beliefs, receiving high confidence scores. 

The national survey indicated that benefits to the producer may not be perceived as a 

benefit to the consumer, and for this reason, the scale for this item was not reversed. 

In this study, it is was the highest scoring item, and the one that respondents had the 

greatest confidence in. 

p=value 

0. 158

0.265 

0.824 

0.230 

0.853 

0.498 

0.969 

0.583 

0.686 

0.217 

0.329 

0.622 

0.148 

0.635 
0.297 
0.352 
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Linear regression indicated that scores for the spe�ific issues had a significant 

relationship with the general acceptance scores for both before and after measures 

(adjusted R squared = 0.370 and 0.527 respectively). However, there was little 

relationship in between the change in the general scores, and the change in the specific 

scores. Table 7.3 details these findings. 

Table 7.3. Relationship between general and specific attitude statement scores. 

Total general score by total specific score 
- before 

Total general score by total specific score 
- after 

Change in general score by change in 
specific score (treatment & control)

Change in general score by change in 
specific score (control) 
Change in general score by change in 
specific score (treatment) 

7.4.4 Knowledge 

Multiple R 

0.617 

0.73 1 

0.270 

0.027 

0.3 12  

Adjusted R2 
0.370 

0.527 

0.056 

-0.047 

0.069 

Intercept 

24.577 

29.005 

-0.423 

-0. 184 

-0.566 

Slope 

-0.205 

-0.273 

-0.083 

0.010 

-0.094 

Time and treatment effects were demonstrated for the level of perceived personal 

knowledge about genetic engineering, so that on average, respondents in the lecture 

groups were more confident in �heir knowledge than those in the control groups 

(p=0.022), and on average, respondents were less sure in their knowledge in the first 

survey than the second (p=0.005). In addition, a time*treatment interaction was 

observed, where respondents in the lecture groups increased their confidence in their 

knowledge to a greater degree than those in the control groups (p=O.Ol l). 

The only other change in perceived knowledge scores was for 'science' where a 

significant time*treatment interaction was observed. Respondents who received 

lectures increased their confidence in science's knowledge, while those in the control 

group did not. No significant effects or interactions were observed for perceptions of 

the average person's, the government's, or industry's knowledge. 

173 



Neither perceived own knowledge, nor perceptions o� science' s  knowledge had any

significant relationship with the total general acceptance scores, either between 

treatment and control conditions, or between before and after measures. 

For the most part, actual knowledge scores did not increase significantly following a 

lecture. The exception was the last question 'it is impossible to transfer animal genes 

into plants' which showed a significant improvement in the treatment condition, but 

not in the control condition (p=0.05). 

7.4.5 Information seeking 

The majority (80%) of respondents in the control group stated they thought about 

genetic engineering about the same as usual, while only 12% said they thought about 

the topic more. In contrast, over half (55%) of the respondents in the treatment 

condition thought about the topic more, while 45% thought about it about the same 

amount as usual. Of those that did think more about the subject, the control group 

respondents (n=3) said the questionnaire had raised their awareness of the topic. In 

contrast, participants in the treatment group indicated that they had discussed the issue 

with friends, family and others, or had become more aware of information in  

magazines and newspaper articles. 

Table 7 .4. Sources of information utilised by participants who had thought more about the
topic of genetic engineering following administration of the first questionnaire. 

Sources of information - Control (n=3) Treatment (n=20) 

Discussion with others 0 10 

Magazines and newspapers 0 5 

Discussion with family 0 3 

Just thought about it more 0 2 

Awareness raised 2 0 

Not answered 0 

7.4.6 Neophobia and Attitude Towards Nature 

As expected, no significant change was observed in the before and after ratings of 

neophobia or attitude to nature for either the control or treatment groups. 
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A tertile split was conducted for both the neophobia a1_1d attitude to nature scores, and 

the mean specific attitude scores were compared for the highest and lowest categories. 

A t-test revealed no significant difference �as observed in the change in specific 

attitude scores between the lowest and highest neophobia scores or the lowest and 

highest environmental concern scores. Given the small sample size, a Wilcoxon's  

Rank-Sum test was also run, and once again failed to find any effect of neophobia or 

environmental concern on changes in specific attitude scores (See appendix 

7.4.7 Perceptions of Speakers 

The speakers overall were rated as moderately knowledgeable, truthful and credible 

(receiving an average score of around 5 out of 7). However, respondents rated the 

speakers only a 4 out of 7 in terms of neutrality. When a linear regression was fitted 

for each of these statements for the acceptability of genetic engineering scores, no 

relationship was found. That is, speakers' knowledgeability, truthfulness, neutrality 

and credibility were not related to respondent's attitudes to genetic engineering or any 

change in attitude. 
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7.4 Discussion 

This is one of the few studies to have used an intervention technique to assess the 

impact of informed debate on acceptance of genetic engineering. Instead of a simple 

paragraph about the definition of genetic modification, as used in most previous 

studies, the respondents received a lecture on the technology, including what it was, 

the uses and risks associated with it, and some idea of how other people viewed it. 

The students were also able to ask questions and discuss their own views. Possible 

outcomes of this discussion included an increase in acceptance of the technology, a 

decrease, a polarisation of views, or no change at all. 

The influence of the lecture on acceptance of genetic engineering had some effect on 

perceptions of specific aspects of the technology, in that respondents who experienced 

informed debate became more confident in their ratings and slightly more positive. 

Never-the-less, in a failure to support Hypothesis 8, this did not translate into an 

overall change in acceptance (although scores in the treatment condition moved closer 

to 'genetic engineering in food production is good' and further from 'genetic 

engineering in food production is bad'). This is somewhat unexpected, since the total 

for the specific issues had a relatively strong relationship with overall acceptance. In 

addition, findings from study 6 suggested that improving perceptions of benefits 

should result in an improvement in attitudes towards genetic engineering in food 

production. Closer inspection of the data revealed that although respondents could 

see that the technology might have benefits to them in terms of choice and price, the 

lecture did not produce any significant changes in the perception that the technology 

was unnatural , or would interfere with nature. Thus although respondents were more 

convinced of some of the benefits the technology could offer, the lecture could not 

resolve the moral concerns they had, and may therefore have had little influence on 

their overall acceptance. The national surve.y (study 6) demonstrated the strong role

that moral· themes played in determining attitudes, as did the Eurobarometer 

(BEPCAG, 1 997). The findings from the current survey strengthen the suggestion 

that moral concerns will be key in determining acceptance of the technology. 

The perceptions of the speakers' truthfulness, knowledgeability, credibility and 

neutrality were used in an attempt to explain the change in acceptance scores, but no 
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relationship was observed. Petty and Cacioppo's ( 1 984) Elaboration Likelihood 

Model proposes two routes of persuasion. The peripheral route is used when 

persuasive information is assessed on ·the �asis of simple cognitive, affective or

behavioural cues in the context, which allows simple inferences to be made without 

resorting to more complex processing. In contrast, the central route to persuasion 

involves careful and thoughtful assessment of arguments. It is suggested that the 

current project forced participants to think about the topic more carefully, focusing on 

the topic, rather than the lecturers, thus utilising the central route. As a result, 

participants may have been less influenced by the attributes of the lecturers when 

formulating an opinion (Cacioppo & Petty, 1 982). Of note, these authors suggest that 

the latter route is more enduring than the former (Petty & Cacioppo, 1 986), more 

resistant to counterpersuasion, and better predicts behaviour. 

In comparison to the control condition, a significantly greater proportion of 

respondents in the treatment condition said that they thought more about genetic 

engineering following administration of the first questionnaire. . Sources of 

information tended to be friends and family, although the discussion also made them 

more aware of information available in newspapers and magazines. This finding is 

consistent with those of the most recent Eurobarometer (INRA, 2000) which showed a 

more favourable perception of genetically modified food among those who had 

discussed the technology compared to those who hadn't. 

This finding has some important implications in terms of education of the public. 

Rather than searching out 'experts', people seem to prefer to initially discuss the topic 

with family and friends, who may be no wiser on the facts about the technology than 

they are. However, initiating a debate with people may encourage them to search out 

more information, or at least become more aware of information available. Hopefully 

this will result in more informed decisions being made. 

Unfortunately, the media' s focus on 'sensationalist' stories that 'sell' may come at the 

expense of factualness. In addition, because an individual ' s  opinions regarding an 

emerging technology will initially be poorly formed, they will be vulnerable to the 

persuasions of certain interest groups. As Petty and Cacioppo ( 1 986) point out, even 
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if a person is highly motivated to scrutinise a message, if ability is lacking (as may be 

the case with a complex issue such as genetic engineering), a person may be forced to 

rely on simple cues (behavioural, affect or cognitive) to evaluate the message. The . � . 

ability of those interest groups to tap into an individual's values may therefore play a 

large role in dictating how society consequently views that emerging technology. It 

could be theorised that had envirqnmental groups and religious leaders indicated that 

the technology was consistent with their values, acceptance of the technology would 

be considerably greater than it is now. 

Both hypotheses 9 and 10 failed to receive support in this study, since neither 

neophobia nor environmental concern played a role in the change in percep�ions of 

benefits or risk following informed debate. The lack of impact of the neophobia 

attribute could perhaps be explained by the fact that no specific products were 

presented in this study. The findings are consistent with the national survey reported 

in the previous chapter (where neophobia played a relatively small role in predicting 

perceptions of risks and benefits) and may indicate that neophobia only plays a 

predictive role when dealing with specific food products. 

There was no relationship between environmental concern and changes in perceptions 

of risks and benefits, and no subsequent impact on overall attitudes . The lack of 

impact is perhaps surprising, given the strong role attitude to nature played in 

determining perceptions of risk and benefit, and consequently, attitudes towards 

genetic engineering in food production seen in the national study. 

7.4.1 Limitations of Method 

Respondents were typically female, young, and well educated, and therefore not 

representative of New Zealanders. The national survey (Chapter 6) demonstrated that 

younger respondents tended to be more positive about the technology than older 

people. Also, it is not known how a group of people who are used to a different style 

of information presentation differ in terms of how they respond to an informed debate, 

compared to Jess well educated people. Thus , we cannot draw conclusions about the 

effect of the intervention on anyone except this type of respondent. Future research 

in this area should attempt to use a broader sample of the New Zealand population. 
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Chapter 8. Overall Discussion 

A total of seven studies were conducted for this project. Prior to commencement of 

these studies, end-users of the resulting information (or stakeholders) were consulted 

using the Delphi Technique of consultation to ensure that the information would be 

relevant and useful to them. 

The first four studies attempted to gain qualitative, in-depth information that could be 

built on in later studies. Studies 1-3 involved focus groups conducted with the 

'general consumer' , Buddhists, and the environmentally concerned. The focus groups 

allowed for an in-depth exploration of some of the issues involved in genetic 

engineering, and provided a base for subsequent stages of the research. Issues that 

stood out included a concern for food safety, the desire to have a choice between 

genetically modified and non-genetically modified, a lack of trust in the motives of 

big-business and government, and deep-seated moral objections to the technology. 

The fourth study involved a hui with Ngati Whatua of Orakei to explore Maori 

attitudes towards the technology. While in many respects, members of the Ngati 

Whatua of Orakei had similar concerns to those revealed in the focus groups, there 

were also issues that distinguished them as a group. One key difference was the 

relationship they had with food and �he land. For instance, as part of their respect for 

the land and resources, food possessed a spiritual dimension that required 

performance of rituals when preparing and eating food. The second difference 

involved the need to be consulted over issues to do with genetic modification, and the 

perception that consultation was currently inadequate. 

While the earlier qualitative studies were able to reveal some of the underlying 

concerns people had with genetic engineering, quantitative research was required to 

explore and predict subsequent behaviour of New Zealand consumers when presented 

with genetically modified products. 
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One point highlighted in the focus groups was the b.elief that genetically modified

products could offer nothing to the consumer. So, in order to determine the relative 

importance of price, benefit and technology 
.
on the purchase decision of consumers, 

the fifth study used conjoint analysis, and revealed several segments of consumers. 

The focus groups also suggested that consumers might be less concerned about food 

safety �hen buying snack food, compared to buying health food. Therefore, two 

products were used: tomatoes and chocolate biscuits. The results suggested that price 

would be a key issue for many consumers. However, a significant segment were 

driven by the technology used to produce the product, regardless of product category, 

price or benefit, and tended to have moral concerns about genetic engineering. For the 

most part, none of the benefits including increased vitamin C, lowered fat, and 

removal of additives played a role in the purchase decision for any of the consumers. 

However, one exception was a segment of environmentally conscious consumers who 

responded to pesticide-free tomatoes (although this did not compensate for the fact 

that the tomatoes were genetically modified). One final segment of consumers could 

be described as relatively neophobic, and preferred specific guarantees that the 

product was not genetically modified. 

The preceding studies suggested there were a number of beliefs and attitudes that 

contributed to acceptance or rejection of genetic engineering. These included attitudes 

to big-business, the environment, and novel food, moral concerns with the technology, 

perceptions of risks and benefits, and degree of knowledge of the technology. A 

national survey, based on Fishbein's multiattribute attitude model, and Azjen's theory 

of planned behaviour was therefore distributed. The survey attempted to both 

determine the important factors involved in acceptance of genetic engineering in food 

production, and predict likelihood of purchase of genetically modified tomatoes or 

jeans made from genetically modified cotton: Behavioural intention could be seen as 

requiring 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. Another 

interesting finding of the research was that those who thought they knew a lot about 
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the technology did not necessarily score well on the knowledge test, and were more 

likely to perceive risks, and less likely to perceive benefits. 

This last finding was explored more rigorously in the last study, where the impact of 

information provision and debate on psychology students' acceptance of genetic 

engineering was assessed using a repeated measures intervention study. Although 

students 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'. Based on conclusions drawn from the previous study that revealed the 

importance of the moral dimension in determining acceptance, it was therefore 

unsurprising that the intervention failed to produce systematic changes in the overall 

measures of acceptance of the technology. However, stud�nts who were exposed to 

debate became more confident in their answers, while those who did not became less 

confident. Students in the treatment condition were more likely to discuss the topic 

with family and friends, and became more aware of articles on the topic. 

8.1 The Role of Information 

Calculation of a variety of impacts of a variety of behaviours on values would prove 

extremely difficult for the average human. Cognition therefore usually takes the form 

of considering a few options and one or two salient consequences of each, then 

assessing them against a limited subset of personal values (Stem & Dietz, 1994). A 

delicate question is whether values sensitise individuals selectively to information 

which they then use to construct information-based beliefs, or whether beliefs are 

selected so as to be congruent with values (Stem et al. ,  1995). This echoes charges by 

some pro-gm players who claim that beliefs of anti-gm players are value driven, rather 

than based on scientific evidence (for example, environmentalists concerned about the 

possibility of low-probability disastrous events that have not yet occurred). 

Whatever the case, public concern and political debates can be shaped by movements 

who concentrate on certain consequences that a scientific risk management philosophy 

may overlook (Stern & Dietz, 1994). Such an approach can be seen with the debate 
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over genetically modified organisms, where anti-gm activists have focused on topics 

such as consumers' inability to choose whether they consume gm food or not 

(freedom of choice), or unknown long term health implications (the desire to protect 

one's children). However, proponents of the technology are now using the same 

technique, by focusing on the b.enefits that the technology can provide to the poor and 

hungry in third world countries. 

Thus an individual' s  opinions regarding an emerging technology may initially be 

poorly formed, and may therefore be vulnerable to the persuasions of certain interest 

groups. The ability of those interest groups to tap into an individual 's  values will play 

a large role in dictating how society consequently views that emerging technology. 

8.2 Trust in information sources 

In situations where public understanding is poor, people are forced to depend on 

independent and trustworthy advisory groups who can filter and disseminate 

information in an understandable way. Siegrist ( 1 999) argues that credibility of the 

information source of the information source is one of the most important 

determinants of effective risk communication. The authors of the Eurobarometer 

(INRA, 2000) revealed that in their studies, people who expressed trust in public 

authorities tended also to have a more positive view. 

As noted by Baba (1 999), trust requires a shared system of values. According to 

Lewis and Wiegart (1 985), trust is based on two distinctive foundations, the cognitive 

and the affective. Cognitive-based criteria for trust involve the calculation of the 

evidence of trustworthiness (such as credentials, or reputation), and could be seen as 

relating to competence (Baba, 1999). Affect-based trust reflects the emotional 

investments in a relationship - the ability to demonstrate genuine caring and concern. 

Luhmann (1 988) has emphasised the relationship between risk and trust, where trust 

reduces the uncertainty and risk of co-operation. Distrust also signals risk and reduces 

uncertainty by promoting avoidance of risk, but is the active expectation that other 

actors will behave in ways that do not ensure our safety and security. 
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Who do consumers trust? Studies have shown that consumers in different countries 

trust different people. The Eurobarometer (INRA, 2000) showed that in Europe as a 

whole, the medical profession was most trusted to tell the truth about genetic 

engineering, followed by environmental and consumer organisations. Industry, and 

political parties were some of the least trusted. In comparison, the Eurobarometer 

showed that trust in the regulatory authorities such as the FDA was much higher in the 

US than Europe (Gaskell et al., 1 999). Hoban and Katie (1 998) confirmed the support 

for the FDA. Canadians responded quite differently in a recent survey, which 

indicated that only 8% felt their regulatory bodies told them the truth about genetic 

engineering. Universities were rated the highest, followed by the medical profession. 

The Japanese were comparatively less trusting in any authority (Macer et al. ,  1 997). 

Previous research has shown that New Zealanders and Australians prefer 

universities/research organisations, but the medical profession, and consumer 

organisations are also rated very highly (Macer et al ., 1 997; Yann Campbell Hoare 

Wheeler, 1 999). The exploratory work discussed at the beginning of the current 

project suggests that industry and the government are poorly trusted in New Zealand, 

and that trust in science may be dropping. 

Trust is also issue-specific. The Eurobarometer (BEPCAG, 1 997) revealed that for 

medical and health applications, the medical profession was preferred. For 

agricultural applications, environmental or consumer organisations were preferred. 

So why are some organisations like the medical profession or environmental 

organisations trusted, and not others, such as industry and government? Frewer' s 

work (Frewer , Howard, Hedderley & Shepherd. ,  1996) reveals that expertise in itself 

does not lead to trust. Rather, trusted sources are characterised by a number of 

positive attributes including: 

• Having public welfare as a primary organisational concern

• Being factual and knowledgeable (not necessarily an expert)

• Having a good 'track record' of information provision
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In addition, having complete freedom does not lead to trust - rather, a moderate 

degree of accountability is required. Too much accountability makes the organisation 

seem like it has vested interests (for examp�e. the focus groups in this thesis have

shown that the public believes governments work closely with industry, which may be 

seen as possessing a vested intt?rest in putting forward a particular point of view). Too 

little accountability, and the information will seem exaggerated. 

Finally, Frewer et al. (1996) have shown that for controversial applications, use of 

highly persuasive information is likely to increase rejection. It is recommended that in 

these situations, it is better to present the information in a factual way, rather than to 

use persuasive or emotive language. 

8.2.1 The role of the media 

While participants in the knowledge study preferred to initially discuss the issue of 

genetic engineering with friends and family, they may eventually be seen as lacking in 

knowledgeability. Other, more knowledgeable sources may eventually be sought out. 

Although ideally, consumers would debate the issue with knowledgeable parties on 

both sides of the argument, such a situation is unlikely to permeate to all those 

concerned. The majority will gain their information from a more immediate and 

accessible source - the media (Macer et al. ,  1997). 

So how does the media impact on our perceptions? The Eurobarometer (BEPCAG, 

1997) indicated that the majority of people gained their information about 

biotechnology from the popular media. However, the relationship between how the 

media portray risks, and public perceptions appears to be a fairly complex area of 

research. In their review of existing theories on the topic, Rowe, Frewer and Sjoberg 

(2000) suggest that studies that attempt to clarify this relationship must take a number 

of factors into consideration, including quantity of coverage (and duration), the 

concentration on conflict (such as disagreement between scientists), the use or non

use of objective facts and scientific proofs, the use of varying sources (e.g. proponents 

and opponents), the nature of the specific hazards themselves, etc. 
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Several patterns of reporting have been observed by various researchers, and are 

summarised by Rowe, Frewer and Sjoberg (2000). Some researchers have suggested 

that the media focus on disagreements between experts in technology debates serving 

to instil doubt about scientific safety in the public mind. Schanne and Meier (1 992; as 

cited in Rowe et al. ,  2000) found that j ournalistic reporting tended to reduce a 

complex reality to one-dimensional images, with a preference for dramatic and 

sensationalist reporting. In addition, 'framing' or context of the description of a 

particular event at the outset may subsequently determine further reportage, such that 

initially negative coverage may determine that subsequent reporting of that hazard is 

also negative. Ryan, Dunwoody and Tankard ( 199 1 ;  as cited in Rowe et al., 2000) 

have suggested that the mass media exert influence on risk perception at the societal 

level, but have little influence on personal perceptions. 

Research by Gaskell et al. ( 1999) has provided evidence that increasing amounts of 

press coverage (as opposed to the content of press coverage) of technological 

controversies are associated with negative public perceptions. Saba, Moles and 

Frewer ( 1 998) suggested that the activity of the media may be used to explain 

differences in attitudes between countries . Using repertory grid analysis, the authors 

compared the perceptions of consumers in Italy and the UK. There were similar 

attitudes towards the acceptability of different applications of genetic engineering in 

both countries based on benefit and need. However, while in the UK, negative 

reactions were driven by perceptions of both risk and ethical concern, in Italy, 

concerns were ethical only. It was hypothesised that this difference was due to the 

greater level of debate in the media in the UK and hence greater awareness of the risks 

involved. Indeed, Scholderer, Balderjahn, and Will (1 999) continue to observe a 

temporally delayed onset of risk discussion in Italy. 

8.3 Criticism of Methodology and Directions for Future Research 

Working through the various studies conducted for this project, it is apparent that a 

number of criticisms could be made regarding methodology. This section will work 

through some of those criticisms, and where possible, identify means of correcting 

them in future research. 
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Although the focus groups attempted to identify the underlying beliefs associated with 

attitudes towards genetic engineering, the approach was fairly informal, and did not 

sufficiently explore why various beliefs were 
.
held. An additional approach may have 

been to use a more formalised technique such as means-end-chain laddering (Gutman, 

1 982), which links personal values, product beliefs and behaviour. For instance, why 

do consumers mistrust big-business motivations? Why do they believe that genetic 

engineering is incompatible with an organics approach? 

Some hold the belief that it is inappropriate for a non-Maori (such as myself) to 

research Maori , since they do not have the in-depth understanding of the Maori 

world view, te reo and tikanga necessary to comprehend the issues involved with 
i 

genetic engineering. Efforts were made to ensure that the members of the hui were 

given the opportunity to review the report, and comment where necessary. In 

addition, a Maori PhD student attended the hui to provide her interpretation of the 

discussion. Finally, a senior adviser on Maori issues from ERMA (Environmental 

Risk Management Authority) reviewed the script, and made some comments that were 

addressed in later versions of the report. 

The conjoint analysis work indicated that benefits to the environment were only 

important to a segment of the population. Nutritional benefits played very little role in 

determining purchase decisions. Given that Corney et al. ( 1996) have shown that 

consumers may place a higher priority for sensory benefits that nutritional benefits, 

future studies of this kind may sho_w a stronger effect if the focus is on a sensory 

benefit such as flavour. 

The national survey was originally designed to assess consumer's attitudes towards 

genetic engineering in food production. The inclusion of jeans made from genetically 

modified cotton means that the survey departed from the original. Many studies have 

shown that a consumer' s attitude towards a technology is very much dictated by the 

specific application. In this case, we used a food application and a crop application 

that was not going to be ingested. It is therefore not surprising that there was a very 

low correlation between Part 1 and 2. of the survey when using jeans as a product 

example. It would be more appropriate for the part one measure to be reworded to 
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reflect attitudes to the use of genetic engineering m a non-food technology 

(agricultural crops for instance) . 

Another factor that could be explored to a greater extent is the impact of trust on 

perceptions of risk and benefit. Certainly, researchers such as Siegrist ( 1 999) have 

observed a causal influence of trust on perceptions of risk, and on perceptions of 

benefit. However, his study was baied on a student population, so extending it to the 

general population may prove useful. 

The national study did not assess consumers' scores on social desirability (e.g. , 

Connelly & Brown, 1 994). Given the strong role that perceptions of subjective norms 

played in predicting attitudes towards purchasing genetically modified products, and 

indirectly, intentions, it could be expected that those who think society would abhor 

the purchase of the product would say they were less inclined to buy the product. 

However, in an actual situation, those who were particularly prone to being concerned 

about societal norms might behave differently. It would therefore be interesting to 

observe if there is any influence of a social desirability measure on intention to 

purchase, particularly in a collectivist culture. 

Moral concerns seem to play a considerable role in determining acceptance of genetic 

engineering, suggesting that further research needs to be conducted into the 

underlying values that guide response to the technology. Certainly, environmentalism 

appears to be relatively strong in explaining acceptance of genetic engineering. It 

could be possible that respondents who score highly for values associated with 

environmentalism (that is, Schwartz' self-transcendence dimension) may be less 

willing to accept the technology. Those organisations that express similar values may 

exert a considerable degree of influence over such respondents. This certainly seems 

to be the case with environmental organisations such as Friends of the Earth and 

Green peace. 

However, Shrum and McCarty (1 997) point out that the amount of variance in 

behaviour explained by personal values is typically very small. As a result, the impact 

of values on marketing strategy will be correspondingly weak. Thus, although 
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organisations such as Greenpeace have proved to be
. 

very successful in conscious

raising about the issue, it is not necessarily countries that score highly on Schwartz' 

self-transcendence dimension that are most �ejecting of the technology. The current 

research has also shown that other issues, such as price, come into play when 

determining whether a person will decide to actually purchase a product containing 

genetically modified ingredients. However, Gregory and Munch ( 1 997) have 

suggested that persuasive advertising appeals emphasising social norms and roles 

consistent with the intended audience's value orientation may be effective in changing 

behavioural intentions, especially in collectivist cultures which value security, 

tradition and conformity. 

Thus the role that values play in risk perception and the formation of attitudes to new 

technologies would prove an interesting direction for future research. For instance, 

Daghfous, Petrof, and Pons ( 1999) have shown that individual values have a 

significant impact on consumers' inclinations to adopt to new products . The construct 

of innovativeness is made up of three main components of behaviour: cognitive 

(based on exposure to, and transmission of, information related to the new product), 

affective (interest in the product) and conative (estimated rapidity for the continuous 

use of the new product, as well as possession of articles related to that product). A 

consumer will have different cognitive, affective and conative reactions to the new 

product depending on the system of values with which they identify. For instance, 

they have found that consumers attached to a system of values based on hedonism and 

rejection of empathy may result ip a greater inclination to adopt a new product 

compared to the average consumer. 

Boehnke et al. ( 1 998) have started exploring the mechanisms through which people' s 

value priorities might relate to their worries, suggesting that people are likely to draw 

on their values when they appraise ongoing or anticipated events. People compare the 

outcomes of these events to the · state of affairs that would prevail if their values were 

attained. If their appraisal indicates that their values cannot be attained, they 

experience worry. Worry becomes greater the more important the values are. 
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In the knowledge study, respondents were not representative of New Zealanders in 

general. It is possible that a good proportion of them would already have a reasonable 

knowledge of basic biology. In addition, th� national survey demonstrated that the 

age group that most of the students belonged to tended to be more positive about the 

technology than older people. Thus, we cannot draw conclusions about the effect of 

the intervention on anyone except this type of respondent. Later studies could extend 

the research to a more general population. 
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decision to purchase health and snack food produced using different technologies. 

Food Quality and Preference. 

Gamble, J. (2000). Public Perceptions of Genetic Modification. Background Paper to 

the Royal Commission on Genetic Modification 

http://www.gmcommission.govt.nz/publications/Public Perceptions Jo Gamble.pdf 

Gamble, J., Frewer, L, and Richardson-Harman, N. (2000) Local and International 

Attitudes Towards Genetic Engineering: hnplications for New Zealand Agriculture. 

New Zealand Food Journal. 30(1) ;  1 1 - 1 3  

Gamble, J ( 1 999) Attitudes towards transgeneic food products - research i n  the NZ, 

Asia and the UK. Orchardist of New Zealand, 72(5); 14- 1 5  

Reports 

Gamble, J., Muggleston, S. ,  Hedderley, D., Parminter, T., Richardson-Harman, N. 

(2000). Genetic Engineering: The Public 's Point of View. HortResearch Client 

Report No. 2000/249 

Conferences 

Gamble, J. ,  and Muggleston, S. (2000). Consumer Perceptions of Biotechnology. 

Biotechnology: Roadmap to the Future. Conference of the Pacific Basin Economic 

Council (www.pbec.org/homeD 

Gamble, J. ( 1 999) Consumer attitudes to transgenic plants and plant-based products. 

Proceedings I New Zealand institute of Agricultural Science and the New Zealand 

Society for Horticultural Science annual convention, 1 999; 1 2- 1 3  

1 90 



Gamble, J ( 1 999) Genetic engineering: What do New Zealand consumers think? 

Proceedings I Australasian Postharvest horticulture conference, 1 999; 62-64 
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Appendices 
Appendix A. Delphi Consultation 

Al. Questionnaire sent to stakeholders 

ATTITU DES AND PERCEPTIONS OF TRAN SGENIC PRODUCTS 

Thank you for agreeing to fill in this survey. It is part of a project designed to help us find out: 

• what issues drive people's attitudes and behaviour concerning transgenic products.
• who consumers, growers and handlers/processors think should be involved in policy

making/legislation in this area, and how best to communicate relevant information to the public.

This survey represents the first stage of our research. The aim of this stage is to ask people such as 
yourself what information concerning public attitudes towards transgenic products you require to make 
decisions for your organisation. 

The term 'transgenic' refers to products that have been genetically engineered or genetically modified 
using the manipulation and transfer of specific genes. This may include gene transfer between 
organisms and/or modifications to existing genes. A technical understanding of transgenics is not 
required to answer this questionnaire. 

You have been invited to participate in this process to represent your organisation. It is important to 
remember that for most of these questions, you are representing your organisation, rather than 
expressing your own personal view as a consumer. 

Once we have analysed the results from this initial survey, we will give you some feedback as to what 
issues other people mentioned, and how your answers compared to theirs. You will then be given the 
opportunity to discuss or revise your answers, when we send you the second feedback survey in April. 
This information will be used in stage two of our research to quantify consumer, g rower and 
handler/processor knowledge, attitudes and . behaviour regarding transgenic research and production.  
The list of issues you indicate as relevant to your industry will  determine what questions we 
ask the public. 

A. Environmental Issues 

B. Econom ic Issues

C. Health Issues 

D. ControULegislation Issues

E. Patenting/Ownership Issues 

F. Ethical Issues

G. Cu ltural Issues

H. Other req uired information

I. Your personal views 
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Name: 
(tttle), _____ {flrst), ________ (last). _______ _ 

Name of Organisation:. __________________ _ 

Position in the Organisation:_....,....... _____________ _ 

Contact Address:-

Contact Phone No.: ___________________ _ 

Contact Fax No: ____________________ _ 

Email Address:. _____________________ _ 

All the information requested will be used solely in this research work and will not be made 
available to any other people or organisations. 

2 1 0  



01 . What is (are) the main purpose(s) of your organisation/industry? 
P LEASE CIRCLE AS MANY AS ARE APPLICABLE 

Marketing 

Research and Technology 

Agriculture and Food Policy Makers 

Retailing 

Wholesaling 

Exporting 

Ethics/Consumer Rights 

Maori Interests 

01 
o2 
03 
04 
05 
06 
07 
08 

Environmental Interests 

Growing . 

Processing 

Packing 

Education 

Medicine/Health 

Theology 

Other (please specify) 

02. In what ways are your industry/organisation affected by genetically modified
organisms? If you are not currently affected by them, in what ways might your 

industry/organisation be affected in the future? 

03. How important is it for your industry/organisation to take part in policy
making/legislation on the use of genetically modified organisms in New Zealand?

PLEASE CIRCLE ONE

Very Unimportant Very Important Don't know 

1 I 2 I 3 I 4 I 5 6 

2 1 1 

09 
1 0  
1 1
1 2  
1 3  
1 4  
1 5  
1 6  



04. The following are issues that people (specifically, consumers, growers and
handlers/processors) may take into consideration when forming ideas and beliefs
regarding transgenic products. Not all of this information will be of relevance to your
industry/organisation.

Please circle how relevant the public's attitudes to each of the issues are to your
Industry/organisation when making decisions regarding transgenic products. It is
important to remember that this survey concerns perceived benefits and risks, not the
actual benefits or risks.

For example: 

Relevance 

Relevant I rrelevant Don't 

Eg. Winston Peters for Prime Minister 1 

In the above example, the respondent did not think it was relevant to their industry to know 
what people thought about Winston Peters being Prime Minister. 

2 1 2  

Know 

3 
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Are the fol lowing issues regarding transgen ics Relevance 
relevant or irrelevant to you r  industry/organisation? 

Relevant I rrelevant Don't 
Know 

B. Economic Issues 

1 .  Effect on prices of products 1 2 3 
2. Effect on quality of life 1 2 3 

3. Effect on distribution of wealth 1 2 3 

4. Effect on political stabil ity 1 2 3 

5. Effect on underdeveloped countries 1 2 3 

6. Effect on employment due to efficiencies in food 1 2 3 
production or increased crop yields

7. Effect on production/storage/handling costs 1 2 3 

8. Financial cost of maintaining original species stock · 1 2 3 

9 . Are there any other economic issues? If so, please specify:
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Are the fol lowing Issues regarding transgenics Relevance 
relevant or irrelevant to your industry/organisation? 

Relevant I rrelevant Don't 
Know 

c. Health Issues

1 .  I mproved or reduced resistance of people and plants to 2 3 
epidemics/disease 

2. Effect on nutritional value of food 1 2 3 
3. I ntroduction or removal of toxins and allergens 1 2 3 
4. The development of an allergy to a product due to the 1 2 3 

presence of an allergy-inducing gene from another
product

5. Antibiotic resistance 1 2 3 

6. Lon g  term effects on health 1 2 3 

7. Effect on malnutrition in developing countries 1 2 3 

8. Difficulty in diagnosing health problems arising from 1 2 3 
consumption of genetically modified products

9. Are there any other health issues? If so, please specify:
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Are the following issues regarding transgenics Relevance 
relevant or irrelevant to you r  i ndustry/organisation? 

Relevant Irrelevant Don't 
Know 

D. Control/Legislation

1 .  The level of public awareness of the policies and 1 2 3 
activities of public health groups, food authorities, and 
scientific control groups. 

2. The level of public trust in groups involved in policy 1 2 3 
making/legislation regarding genetically modified
organisms.

3. The level of public trust in information sources 1 2 3 

4. I nternational management of genetically modified 1 2 3 
plants/organisms.

5. ControVsecurity of experimental material 1 2 3 

6. Are there any other control/legislation issues? If so, please specify:

2 1 6  



Are the fol lowing issues regarding transgeriics Relevance 

relevant or irrelevant to you r  industry/organisation? 

Relevant I rrelevant Don't 
Know 

E. Patenting/Ownership Issues

1 .  Ownership of a genetically modified organism (the 1 2 3 
product vs the biotechnical process used to produce 
the product) 

2. The effect that the source of the genetic material has 1 2 3 
on public perceptions of ownership

3. An organisation's accountabil ity regarding a genetically 1 2 3 
engineered product owned by them .

4. Are there any patenting/ownership issues? If so, please specify:
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Are the following issues regarding transgenics Relevance 
relevant or Irrelevant to your industry/organisation? 

Relevant I rrelevant Don't 
know 

F. Ethical Issues 

1 .  Ownership of lifeforms · 1 2 3 

2. Playing 'God' 1 2 3 

3. Effects on the 'Natural Order' 1 2 3 

4. Stage e�:t which the use of products containing copies of 1 2 3 
human genes becomes unacceptable

5. Acceptabil ity of products using an equivalent to a 1 2 3 
human gene

6. Acceptabil ity of a plant vs animal gene to modify food 1 2 3 

7. Whether the publ ic think genetic engineering is driven 1 2 3 
by commercial gain rather than public good

8. Are there any other ethical issues not mentioned here? If so, please specify:

2 1 8  



Are the fol lowing issues regarding transgenics Relevance 
relevant or irrelevant to your industry/organisation? 

Relevant Irrelevant Don't 
know 

G .  Cultural Issues 

1 .  Effect that the presence of genetically modified 1 2 3 
organisms in the environment have on mauri and 
taonga 

2. Control of genetic material from culturally significant 1 2 3 
species

3. Exploitation vs conservation of the environment 1 2 3 

4. Domination of indigenous species by genetically 1 2 3 
modified organisms

5. Are there any other cultural issues not mentioned here? If so, please specify:

H. Is the fol lowing information relevant or irrelevant to Relevance 
your industry/organisation? 

Relevant I rrelevant Don't 
know 

1 .  Demographic information 1 2 3 

2. Public's understanding of gene technology 1 2 3 

3. Perceived riskiness of gene technology relative to other 1 2 3 
plant technologies
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P LEASE GIVE YOUR PERSONAL VIEWS ON THE FOLLOWING 

as. Who do you think can be trusted regarding policy making/legislation for 
genetically modified organisms? 

CIRCLE AS MANY AS ARE APP ROPRIATE 

Government 01 

02 

03 

Bioethics groups 

Media 

I ndustry 

Maori interest groups 

Theologians 

Scientists 

Well informed associates 

Environmental g roups 

04 

05 

Ethics committee containing a mix of the above 

None 

06 Others (please specify), _______ _ 

06. Which of the following do you think are the New Zealand public's main
sources of information on transgenics?

PLEASE CIRCLE AS MANY AS ARE APPROPRIATE

TV Documentaries/Current 
Affairs 

TV News 

01 

02 

03 

04 

Friends 

Food Industry information leaflets 

Government Minister's statements 

Tabloid newspapers 

Quality newspapers 

Scientific journals 

Government information 
leaflets 

05 Generalist publications (eg . Time, Reader's 
Digest) 

Consumer organisation 
information leaflets 

Environ mental group 
publications 

Anecdotal experience 

06 

07 

08 

None 

Other source (please specify) 
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07 

08 

09 

1 0

1 1

1 2  

09 

1 0

1 1

1 2  

1 3  

1 4  

1 5  



07. In terms of labelling of transgenic plants and plant-based products, which of
the following do you personally believe is appropriate?

PLEASE CIRCLE AS MANY AS ARE NECESSARY

Labelling even if the product might 01 Labell ing of animal products where the 
contain genetically modified material animal has been raised on genetically 

modified feed 

Labell ing after amount of genetically 02 Other (please 
modified product exceeds a specified specify) 
minimum level (eg 5%) 

Labell ing unnecessary, if gene transfer 03 No labelling requirements 
has occurred, but the genetic material 
doesn't remain in the food 

Labell ing only if the product contains copy 04 Don't know 
gene derived from humans, or animals 

Labell ing only if the product contains copy 05 
genes derived from animals restricted for 
re ligious dietary restrictions 

08. If there are any comments you wish to make, or any other information you
need us to collect to allow you to make decisions regarding transgenic
products, please write in the space provided.
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09. Please rank the following general issues in order of relevance to your 
organisation/industry (where '1 ' is most important).

Health Issues 

Environmental Issues 

Patenting/Ownership Issues 

Control/Legislation Issues 

Cultural Issues 

Economic Issues 

Ethical Issues 

Other Issue (please specify) 

THAN K YOU FOR COM PLETI NG THI S  S U RVEY 

Please return this survey in the postage paid envelope to: 

Joanna Gamble 
c/o- HortResearch 
Private Bag 921 69 

Auckland 

If you have any queries regarding the questionnaire or the research, please 
contact either: 

Joanna Gamble Ugamble @ hortresearch.cri .nz) 
or 

Sue M uggleston (smuggleston @ hortresearch.cri.nz) 

Ph. 849 3660 
Fax. 81 54201 
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A2 Q3: How important is it for your industry/organisation to take part in policy making/legislation on the use of genetically modified organisms in

New Zealand? 
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N 41 10 19 7 2 4 12 6 4 7 9 8 3 14 7 1 

Very unimportant 7% 10% 5% 14% 0% 0% 8% 0% 0% 14% 22% 25% 0% 7% 0% 0%

2 7% 10% 5% 0% 0% 0% 0% 17% 25% 14% 0% 0% 0% 21% 14% 0%

3 12% 30% 5% 0% 0% 25% 25% 17% 0% 14% 1 1% 12% 33% 7% 29% 0% 

4 15% 20% 21% 0% 50% 75% 25% 17% . 0% 14% 33% 12% 33% 14% 14% 100% 

Very important 59% 30% 63% 86% 50% 0% 42% 50% 75% 43% 33% 50% 33% 50% 43% 0% 

Don't know 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
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A3 Q4: Issues relevant to industry/organisation 

A: Environmental Issues 
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N 41 10 19 7 2 4 12 6 4 ' 7 9 8 3 i4 7 1 7 

Creation of plants with 95 % 90% 100% 100% 100% 75% 92% 83% 100% 1 00% 89% 88% 100% 93% 1 00% 1 00% 100% 

desirable/undesirable properties 

Development of 'tougher' pestS/diseases 85 % 90% 89% 86% 100% 75% 92% 83% 1 00% 1 00% 89% 75% 1 00% 79% 86% 100% 100% 

or eradication of pests/diseases 

Increased/decreased use 8 5 %  80% 89% 86% 50% 50% 83% 83% 1 00% 100% 89% 88% 1 00% 86% 100% 0% 100% 

of pesticides/herbicides 

Altered physical characteristics of plants 8 0 %  90% 79% 100% 100% 50% 83% 67% . 75% 86% 89% 75% 100% 79% " 57% 100% 100% 

Level of control over genetic makeup 73 % 70% 79% 86% 50% 50% 67% 67% 50% 86% 67% 75% 33% 86% 7 1 %  0% 100% 

of a plant 

Effects on pollution 71% 80% 68% 7 1 %  50% 50% 67% 83% 100% 86% 78% 75% 100% 79% 7 1 %  0% 7 1 %  

Range o f  species i n  the environment 66% 40% 79% 86% 50% 25% 42% 50% 75% 86% 56% 75% 33% 64% 57% 0% 86% 

Effect on the balance in the food chain 66% 60% 63% 7 1 %  50% 0% 58% 67% 100% 86% 67% 75% 100% 7 1 %  57% 0% 86% 

Effects on natural selection in the ecosystem 66 % 60% 74% 57% 50% 50% 50% 67% 50% 86% 44% 75% 33% 7 1 %  57% 0% 100% 

Effects on original species 66% 50% 84% 86% 50% 25% 42% 67% 50% 7 1 %  56% 75% 100% 79% 43% 0% 7 1 %  
-- - -c__ __ - -
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B: Economic Issues 
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Effect on quality of life 83 % 90% 68% 100% 50% 50% 75% 83% 100% 86% 89% 100% 67% 86% 57% 0% 86% I 
Effect on production/storage/handling costs 80 % 100% 74% 86% 100% 75% 92% 67% 100% 86% 100% 100% 100% 79% 57% 100% 7 1 %  

Effect on prices of products 76% 90% 68% 86% 100% 50% 83% 67% 100% 7 1 %  89% 88% 100% 64% 71% 100% 86% 

Effect on underdeveloped countries 61% 60% 79% 57% 50% 50% 42% 67% 75% 100% 67% 75% 33% 79% 100% 0% 43% I 
Effect on employment due to efficiencies 61 % 70% 47% 86% 50% 50% 67% 83% 1 00% 86% 67% 62% 33% 64% 29% 0% 7 1 %  

in food production o r  increased yields 

Effect on distribution of wealth 49% 40% 58% 57% 50% 25% 33% 67% 75% 7 1 %  56% 50% 67% 64% · 57% 0% 57% 

Financial cost of maintaining original 46% 30% 58% 57% 50% 0% 33% 50% 75% 7 1 %  67% 25% 33% 50% 29% 0% 7 1 %  

species stock 

Effect on political stability 41% 30% 47% 43% 50% 25% 25% 83% 75% 7 1 %  44% 25% 0% 57% 43% 0% · 43% 
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C: Health Issues 
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Improved or reduced resistance of 98 % 1 00% 100% 100% 100% 100% 100% 83% 100% 100% 100% 100% 100% 93% 100% 100% 100% 

people/plants to epidemics/disease 

Introduction or removal of toXins and allergens 88 % 90% 84% 100% 100% 75% 83% 83% 100% 100% 67% 75% 67% 79% 100% 100% 100% 

The development of an allergy to a product 83% 90% 74% 86% 100% 75% 83% 83% 100% 100% 67% 75% 67% 79% 100% 100% 100% 

due to presence of an allergy inducing gene 

in another product 

Effect on nutritional value of food 80 % 90% 68% 7 1 %  50% 50% 92% 67% . 100% 100% 89% 100% 100% 79% 71% 0% 86% 

Long term effects on health 80 % 90% 68% 86% 100% 75% 83% 83% 100% 100% 56% 88% 67% 79% 100% 100% 100% 

I Antibiotic resistance 76% 80% 68% 71% 100% 75% 75% 83% 100% 100% 56% 88% 67% 79% . 100% 100% 71% 

Difficulty i n  diagnosing health problems 54 % 40% 53% 57% 50% 25% 42% 67% 100% 86% 33% 62% 33% 57% 57% 0% 57% 1 
arising from consumption of genetically I 

I 
modified food I 
Effect on malnutrition in developing countries 41 % 40% 42% 29% 50% 25% 42% 33% 75% 7 1 %  44% 62% 0% 50% 43% 0% 29% I - --
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D: Control/Legislation
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The level of public awareness of the 95 % 90% 95% 100% 100% 100% 83% 100% 100% 86% 78% 88% 67% 100% 100% 100% 100% 

policies and activities of public health groups, 

food authorities, and scientific control groups 

The level of public trust in groups involved in 95% 90% 95% 100% 100% 100% 83% 100% 100% 86% 78% 88% 67% 100% 100% 100% 100% 

policy making/legislation regarding 

genetically modified organisms 

The level of public trust in information sources 95% 90% 95% 100% 100% 100% 83% 100% 100% 86% 78% 88% 67% 100% 100% 100% 100% 

ControUsecurity of experimental material 90 % 90% 95% 86% 50% 75% 83% 83% 100% 100% 89% 100% 67% 93% 1 00% 0% 100% 

International management of genetically 88 % 70% 95% 100% 50% 50% 67% 83% 100% 86% 67% 75% 67% 93% 1 00% 0% 100% 

modified plants/organisms 
--- ------- - -- - ---- -
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E: Patenting/Ownership Issues
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An organisation's accountability regarding 71 % 80% 74% 100% 50% 50% 67% 83% 

a genetically engineered product 

owned by them 

Ownership of a genetically modified organism 63 % 60% 74% 7 1 %  50% 50% 42% 50% 

(the product vs the biotechnical process 

used to produce the product) 

The effect that the source of the genetic 59 % 70% 63% 29% 50% 50% 42% 83% 
material 
has on public perceptions of ownership 

-----
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F: Ethical Issues > 
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Whether the public think genetic engineering is 85% 100% 79% 7 1 %  100% 100% 83% 100% 75% 57% 89% 100% 67% 93% 86% 100% 100% 

driven by commercial gain rather 

than public good 

Acceptability of products using an 71 % 90% 63% 43% 50% 75% 83% 100% 75% 86% 56% 88% 67% 7 1 %  100% 0% 86% 

equivalent to a human gene 

Stage at which the use of products containing 68 % 80% 63% 43% 50% 75% 75% 83% 75% 86% 56% 75% 33% 7 1 %  100% 0% 86% 

copies of human genes becomes unacceptable 

Acceptability of a plant vs animal gene to 68 % 80% 47% 7 1 %  50% 25% 67% 83% 100% 7 1 %  56% 88% 67% 7 1 %  57% 0% 86% 

modify food 

Ownership of lifeforms 56% 40% 68% 7 1 %  50% 50% 25% 83% 75% 57% 44% 25% 0% 7 1 %  57% 0% 57% 

Effects on the 'Natural Order' 46% 40% 42% 43% 50% 50% 33% 83% 25% 7 1 %  22% 50% 33% 79% 57% 0% 86% 

Playing 'God' 32% 10% 37% 29% 50% 25% 8% 83% 25% 43% 1 1 %  25% 0% 64% 43% 0% 57% -� ---- - -�- ------ - -
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G: Cultural Issues
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Exploitation vs conservation of the 73 % 60% 89% 7 1 %  50% 25% 50% 83% 100% 100% 67% 75% 67% 79% 100% 0% 7 1 %  
environment 
Domination of indigenous species by 61% 40% 68% 71% 50% 0% 42% 50% 75% 100% · 44% 62% 0% 71% 57% 0% 86% 

genetically modified organisms 

Effect that the presence of genetically modified 56% 40% 74% 57% 50% 25% 33% 67% 75% 71% 56% 38% 0% 71% 57% 0% 71% 

organisms i n  the environment have o n  

Maori and taonga 

Control of genetic material from 56% 30% 74% 86% 50% 25% 25% 67% 75% 7 1 %  56% 38% 0% 71% 29% 0% 71% 

culturally significant species 
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H: Is the following information relevant or 

irrelevant to your organisation/industry? 

,..., 
0 

[ 

N 41 

Perceived riskiness of gene technology 98 % 

relative to other plant technologies 

Public's understanding of gene technology 93 % 

Demographic information 56 % 
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A4 QS: Who do you think can be trusted regarding policy making/legislation for genetically modified organisms? 
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N 41 10 19 7 2 4 : 12 6 4 7 9 8 3 14 . 7 1 7 

Ethics committee 68 % 90% 58% 57% 50% 50% 75% 67% 75% 57% 67% 88% 67% 64% 57% 100% 57% 
Scientists 51% 30% 63% 57% 0% 50% 42% 33% 75% 43% 56% 25% 67% 50% 86% 0% 43% 
Government 37 % 20% 37% 43% 0% 25% 17% 17% 50% 14% 22% 12% 0% 36% 29% 0% 29% 
Bioethics groups 34% 30% 32% 14% 0% 50% 33% 67% 50% 29% 33% 25% 33% 43% 43% 0% 29% 

Well informed associates 29 % 10% 26% 29% 0% 25% 25% 33% 75% 29% 33% 25% 33% 43% 7 1 %  0% 29% 
I 

Industry 20% 20% 16% 14% 0% 25% 25% 0% 50% 0% 44% 12% 33% 14% 0% 0% 29% 

Environmental groups 17% 0% 21% 29% 0% 0% 8% 33% · 50% 43% 1 1% 12% 0% 36% 14% 0% 29% 

Maori interest groups 15 % 0% 1 1 % 0% 0% 25% 8% 17% 50% 0% 0% 12% 0% 21% 29% 0% 29% 

Other 10 % 0% 1 1 % 14% 50% 0% 17% 17% 0% 14% 1 1% 12% 0% 14% 0% 0% 29% 

Theologians 7% 0% 1 1 % 0% 0% 25% 0% 17% 0% 0% 1 1% 12% 0% 7% 14% 0% 14% 

Media 2 % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 14% 

None 2 % 10% 0% 0% 0% 0% 0% 0% 0% 0% 0% 12% 33% 0% 14% 0% 0% 
-- - -
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AS Q6: Which of the following do you think are the New Zealand public's main sources of information on transgenics? 
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N 41 10 19 7 2 4 12 6 . 4 .  ' 7 . 9 8 3 14 7 1 7 

TV docs/current affairs 63 % 80% 74% 29% 50% 75% 92% 33% 25% 57% 89% 75% 33% 57% 43% 100% 57% 

TV News 63 % 80% 74% 43% 50% 75% 67% 67% 25% 7 1 %  67% 50% 33% 79% 7 1 %  100% 57% 

Quality newspapers 63 % 50% 47% 7 1% 100% 50% 75% 67% 100% 57% 56% 50% 67% 7 1% 29% 100% 86% 

Environmental publications 51% 30% 42% 57% 50% 50% 33% 67% 50% 57% 33% 38% 33% 7 1 %  57% 0% 7 1 %  

Generalist publications 46% 50% 42% 29% 50% 75% 58% 33% 50% 29% 56% 62% 0% 57% 43% 100% I 43% I 
Tabloid newspapers 4 1 %  40% 37% 43% 0% 25% 42% 50% 25% 43% 22% 38% 33% 50% 57% 0%. 29% 

Friends 24 %  20% 21% 29% 0% 25% 17% 33% · 50% 43% 22% 12% 0% 14% 14% 0% 29% 

Consumer org. leaflets 20% 10% 16% 43% 0% 25% 25% 33% 50% 29% 1 1% 0% 0% 29% 14% 0% 29% 

Anecdotal experience 20 % 20% 16% 14% 0% 25% 8% 33% 0% 0% 22% 25% 33% 21% 29% 0% 14% 

Scientific journals 12% 0% 5% 14% 0% 0% 8% 0% 75% 14% 22% 0% 33% 7% 14% 0% 0% 

Food industry leaflets 10% 10% 5% 14% 0% 0% 8% 17% 25% 0% 0% 12% 33% 21% 0% 0% 14% 

Govt info leaflets 7% 10% 0% 0% 0% 0% 8% 0% 50% 14% 0% 12% 0% 0% 14% 0% 0% 

Other 2 %  0% 5% 0% 0% 0% 0% 0% 0% 0% 1 1 % 12% 0% 0% 0% 0% 0% 

Govt ministers statements 0 %  0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 

None 0 %  0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% - � -- ·- --- - - --'------- -
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A6 Q9: Issues ranked in order of relevance to industry/organisation: issues ranked first 
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N 41 10 19 7 2 4 12 6 4 7 9 8 3 14 7 1 7 

Health Issues 37 % 60% 37% 14% 0% 25% 42% 33% 25% 43% 33% 62% 33% 29% 57% 0% 14% 

Environmental Issues 20 % 0% 16% 14% 0% 0% 8% 17% 25% 29% 1 1% 12% 0% 21% 0% 0% 43% 

Cont/Legisl'n Issues 17 % 20% 1 1 % 29% 50% 25% 17% 0% 0% 0% 0% 12% 33% 14% 14% 100% 43% 

Economic Issues 12% 0% 1 1% 29% 0% 0% 8% 0% 25% 0% 22% 0% 0% 0% 0% 0% 29% 

Patent/Owner Issues 10% 10% 1 1% 0% 0% 25% 8% 0% 0% 0% 1 1% 0% 0% 7% 14% 0% 29% 

Ethical Issues 10% 0% 1 1% 14% 0% 25% 8% 50% 0% 14% 1 1 %  0% 0% 21% 14% 0% 14% 

Cultural Issues 5% 0% 0% 0% 0% 0% 0% 0% 25% 0% 0% 0% 0% 7% 0% 0% 14% 

Other Issues 5 %  0% 5% 0% 0% 0% 0% 0% 0% 0% 0% 12% 0% 7% 0% 0% 14% 
:________ ___ 
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A 7 Issues ranked first or second
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N 41 10 19 7 2 4 12 6 4 7 9 8 3 14 7 1 7 i 
Health Issues 66% 80% 63% 57% 0% 50% 58% 67% 50% 86% 56% 100% 67% 64% 86% 0% 57% 1 
Cont!Legisl 'n Issues 46% 60% 37% 7 1 %  50% 75% 67% 33% 25% 43% 56% 50% 67% 36% 57% 100% 43% I 
Environmental Issues 41% 30% 47% 29% 0% 0% 25% 17% 50% 57% 67% 38% 0% 36% 0% 0% 43% 

Ethical Issues 22% 30% 21% 14% 50% 50% 25% 67% 25% 43% 22% 12% 0% 43% 29% 100% 14% 

Economic Issues 20 % 20% 16% 29% 0% 0% 25% 0% 25% 14% 33% 25% 0% 0% 14% 0% 43% 

Cultural Issues 15% 10% 1 1% 0% 0% 0% 8% 17% 25% 14% 22% 25% 0% 29% 0% 0% 14% 

Patent/Owner Issues 12% 10% 1 6% 0% 0% 25% 8% 0% 0% 0% 1 1 %  0% 0% 7% 14% 0% 29% 

Other Issues 5 %  0% 5% 0% 0% 0% 0% 0% 0% 0% 0% 12% 0% 7% 0% 0% 14% - -
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Appendix B - Focus Groups 

Bl Consumer Discussion Guide 

Aims of Research 
1 .  What do people think of Genetically Modified Foods? 
• Perceived risks and benefits (health, environmental)
• Labelling requirements
• Differences in cultural or religious considerations (moral/ethical)
• Trust in regulators
• Sources of information and trust in those sources

Guideline 
Introduction 
You've all be asked to come along today, because we're doing some research in an 
attempt to understand some of the things people take into consideration when they go 
shopping for food. I'm going to record the conversation because I don't want to spend 
the whole time writing things down. Because I'm recording it, it would be great if you 
could just speak one at a time, so the machine can pick up each of your voices. We're 
interested in everyone's opinion, and there aren't any right or wrong answers - we just 
want to explore some ideas. If you disagree with someone, you're allowed to say that. 

Before we begin, I'd like to just go around the table, and get you to say your name, and 
a bit about your living situation - like do you flat, live with your family, on your own? 

When you're in the supermarket choosing which food to buy, what are some of the 
things you think are really important? For instance, is it price, the nutritional value, 
quality, convenience? 

Do you take different things into consideration when you are buying food for yourself, 
compared to if you are buying it for the other people in your household? 

Do any of you ever read the labels on products? Which parts do you look at (eg price, 
brand name, contents, nutritional information, expiration date, manufacturer) If so, 
what information are you looking for? 

Genetically Modified Food 
Imagine a well known brand of tomato paste brought out an identical paste to the 
existing one, but it said it was genetically mo�ified on the label. How would you feel 
about that tomato paste? 

Curious? Anxious? Angry? No feelings? Would you consider that tomato paste to 
be different from the old tomato paste? 

Before I go any further, it would good to find out what people think that term actually 
means? (if necessary, describe what 'genetically modified' means) 
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Would it make you more or less inclined to buy the product. Why? (explore 
perceptions of risk and benefit, moral/ethical considerations) 

Under what circumstances would you buy gen.etically modified food - what if it made
it cheaper, or better quality, or higher nutritional value? 

Does anyone know about any genetically modified food currently on the supermarket 
shelves in New Zealand? 

What about food that contains ingredients that are genetically modified? For example, 
soya products, or flour? 

Would you buy a product if, although the product itself wasn't genetically modified, it 
contained ingredients such as flour that were? What if it contained a product that used 
genes from another species? 

Do you think there is enough information about genetic engineering available? Where 
do you normally get this sort of information? Would you trust it? (sources of 
information, trust in those sources) 

How do you feel about the regulations that currently exist regarding genetic 
engineering? (understanding and trust in regulators) 
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82 Maori Discussion Guide 
Aims of Research 

What do Maori think of Genetically Modified Foods? 

• Perceived risks and benefits (health, environmental)

• Patenting/ownership issues .

• Labelling requirements

• Differences in cultural or religious considerations (moral/ethical)

• Trust in regulators

• Sources of information and trust in those sources

Guideline 
Introduction (15min) 
• You've all be asked to come along today, because I'm trying to understand

people's attitudes regarding food safety and the way food is now produced. The

project is government funded, and the information will eventually be used to help

in policy and regulation formation among a wide group of organisations, ranging

from governmental, environmental , commercial to theological.

• I'm going to record the conversation because I don't want to spend the whole time

writing things down. However, if anybody objects to this, please let me know

now, and I won't  use it. It' s  very difficult to pick out individual comments on tape

if everybody talks at once, so it would be great if you could just speak one at a

time. We're interested in everyqne's opinion, and there aren't any right or wrong

answers - we just want to explore some ideas. If you disagree with someone,

you're allowed to say that.

• I'd also like to state that al l of your comments are confidential, and if I use them,

you will not be identified by name (unless you wish this). Also, I acknowledge

that your comments reflect your opinion only, and do not necessarily represent

anyone other than yourself. I wish only to get an understanding of a range of

issues. I intend to quantify the issues at a later date.
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• Before we begin, I'd like to just go around the table, and get you to say your name,

your background and a bit about your living situation - like what is your job, do

you flat, live with your family, on your o�n?

General Food Issues (15 min) 
1 .  Thanks for that. Ok, to start off, I'd just like to find out, when you're in the 

supermarket choosing which food to buy, what are some of the things you think are 

really important? 

2. Do you take· different things into consideration when you are buying food for

yourself, compared to if you are buying it for the other people in your household? 

Genetically Modified Food (30 min) 

3. Imagine a well known brand of tomato paste brought out an identical paste to the

existing one, but it said it was genetically modified on the label. How would you feel 

about that tomato paste? 

o Curious? Anxious? Angry? No feelings?

o Would you consider that tomato paste to be different from the old tomato paste?

4. Before I go any further, it would good to find out what people think that term

actually means? (if necessary, describe what 'genetically modified' means) 

5. Is there a unique Maori perspective on genetic engineering? If so, what is this

perspective? 

o Risks, benefits - who are exposed to risks, who gains the benefits?

o Which applications are more or less acceptable - eg food, native NZ flora/fauna

generally, medical (new organs), pharmaceutical (new drugs). ·

o Is plant-plant transfer better or worse than animal-to-plant, or animal-to-human?

Why?
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6. Under what circumstances would you buy genetic�ly modified food - what if it

made it cheaper, or better quality, or higher nutritional value? 

Information (15 min) 
7. Do you think there is enough information about genetic engineering available?
o How relevant to Maori is this information?
o Where do you normally get this sort of information?

o Would you trust it? (sources of information, trust in those sources).

Regulations (15 min) 
8 .  How do you feel about the regulations that currently exist regarding genetic 

engineering? (understanding and trust in regulators) 

o Are Maori perspectives being heard?

o How should these perspectives be taken into account?

o Is there a relationship between genetic modification and the Treaty (eg, flora/fauna

ownership etc)?

Ok, that about covers it, but it would be great if everybody could just state what they 

think is the key issue of importance for them personally. 
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B3 Definition of 'Genetically Modified':  

All living things have genes that determine its characteristics, for instance whether a 
child will get blue eyes or whether a plant wil� be able to resist a certain pesticide. 

The hereditary characteristics of all living things are changed from one generation to 
another, either naturally or through traditional breeding methods. By gene technology 
the hereditary characteristics are altered in a new way. Gene technology can be us�d to 
change the hereditary characteristics of something, to move hereditary characteristics 
from one living thing to another, or to take away a specific hereditary characteristic 
from a living thing. 

When we use the term ' genetically modified food products' in this study, we mean 
foods where gene technology has been applied at some stage in the production 
process. 
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Appendix C - Product Attribute Manipulation 

Cl Sorting Procedure 

In  front of you ,  there are 1 8  cards with the description · of the product on them. 

A. Please sort these 1 8  products into 3 piles: 

1 .  Probably would buy it 
2 .  Not sure if I would buy it or not 
3. P robably wouldn't buy it

If  some of your  piles are em pty, that's ok. For instance, you might decide you 
would probably buy all  of the products. 

B. Take all  the products you have in the "Probably would buy it group" , and 
sort them into 2 piles: 

1 .  Definitely would buy it 
2 .  P robably would buy it 

C. Then take all the products you have in the "Probably wouiC:fn't buy it 
gro up", and sort them into 2 piles: 

1 .  Defin itely wouldn't buy it 
2. P robably wou ldn't buy it

D. You should now have 5 pi les of products: 

1 . Definitely would buy it 
2 . P robably would buy it
3. Not sure if I wou ld buy it  or  not 
4. Probably wouldn't buy it 
5 . Definitely wou ldn't buy it

If some of you r  pi les are empty, that's ok. 

A. Now rank the prod ucts in your "Definitely Would Buy it" pi le, so that the 
first one is the one you prefer most, and the second one is the one you 
prefer second, etc. Then fill in the codes in the column on yo ur  table 
marked "Definite ly Would Buy''.

Repeat this for each of your  five piles. 

You may have different numbers of products in each pi le so you don't have to 
fi l l  in al l  the spaces on the table. However, please make sure you have 
written down all 1 8  different prod ucts. 
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C2 Likelihood of Purchase Table 

Name: ________ ____,. __ _ 

Date: ______ _ 

1 .  2.  3. 4. 5. 
Definitely Probably . .  Not sure if I P robably Definitely 

would buy it wou ld buy it would buy it wouldn't buy wouldn't buy 
or not it it 

Most 

preferred 
Second 
preferred 
Third 
preferred 
Fourth 
preferred 
Fifth 
preferred 
Sixth 
prefe rred · -

Seventh 
preferred 

You ha ve completed the first part of the survey. Please pass your 
questionnaire through the hatch. 

Do not put your products into the plastic bag until you receive the next 
questionnaire. 

You will receive a new survey as soon as we ha ve checked your answers. 
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C3 Neophobia Scale 

Name: ________ _ Date: ____ _ 

Please indicate your agreement to the fol lowing statements by ticking 
one box for each question. 

Disagree Agree 
Strongly Strongly 

1 .  I am constantly sampling new and different 
foods 

0 0 0 0 0 0 0 

2. I don't trust new foods 0 0 0 0 0 0 0 

3. If I don't know what is in a food, I won't try it 0 0 0 0 0 0 0 

4. I l ike foods from different countries 0 0 0 0 0 0 0 

5.  Ethnic food looks too weird to eat 0 0 0 0 0 0 0 

6. At dinner parties , I wil l  try a new food 0 0 0 0 0 0 0 

7. I am afraid to eat things I have never had 0 0 0 0 0 0 0 
before 

8 .  I am very particular about the foods I wi l l  eat 0 0 0 0 0 0 0 

9 .  I wi l l  eat almost anything 0 0 0 0 0 0 0 

1 0. I l ike to try new ethnic restau rants 0 0 0 0 0 0 0 
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C4 Attitude Towards Environment Scale 

Name:. __________ _ 

Please tick the box that best describes you r  opinion. 

A. What is your opinion about the state of the g lobal environment? 

0 It is definitely improving 
0 It is improving sl ightly 
0 It is not changing 
0 It is deteriorating somewhat 
0 It is seriously deteriorating 

B. Are you interested in environmental issues?

0 Not at al l  interested 
0 A l ittle interested 
0 Fairly interested 
0 Very interested 
0 Extremely interested 

C. Do you act so as to preserve and protect the environment?

0 Not at al l  
0 No, only a very l ittle 
0 Yes, to some extent 
0 Yes, quite a lot 
0 Yes, a great deal 

D. Are you very concerned about the use of technology in food production?

0 Not at all concerned 
0 A l ittle concerned 
0 Fai rly concerned 
0 Very concerned 
0 Extremely concerned 
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C5 Attitude Toward Genetic Engineering Scale 

Name: 

Do you think that the use of genetic engine�ring in food production is: 
(please tick one box per l ine) 

not at all · very slightly moderately quite very extremely 
slightly 

Unethical.  . .  0 0 0 0 0 0 0 

Harmful . . .  0 0 0 0 0 0 0 

Beneficial . . .  0 0 0 0 0 0 0 

Unnatural. . .  0 0 0 0 0 0 0 

Risky . . .  0 0 0 0 0 0 0 

Tampering with nature . . .  0 0 0 0 0 0 0 

Advantageous . . .  0 0 0 0 0 0 0 

Likely to have a negative 0 0 0 0 0 0 0 
Effect on welfare . . .  

Wil l  have long term 0 0 0 0 0 0 0 
effects . . .  

I mportant. . .  0 0 0 0 0 0 0 

Personally worry about. . .  0 0 0 0 0 0 0 

Necessary . . .  0 0 0 0 0 0 0 

I mmoral.  . .  0 0 0 0 0 0 0 

You personally object. . .  0 0 0 0 0 0 0 

Will create ineq ualities 0 0 0 0 0 0 0 

Progressive . . .  0 0 0 0 0 0 0 

Dangerous . . .  0 0 · 0 0 0 0 0 
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C6 Need for Cognition Scale 
Name: ____________ _ 

Please indicate how much you agree or disagree with each of the following 
statements. 

1 .  I would prefer complex to simple problems 

0 0 0 0 0 0 0 
Strong Moderate Slight neither Slight Moderate Strong 

agreement agreement agreement disagreement disagreement disagreement 

2. I l ike to have the responsibil ity of handling a situation that requires a lot of
thinking

0 0 0 0 0 0 0 
Strong Moderate Slight neither Slight Moderate Strong 

agreement agreement agreement disagreement disagreement disagreement 

3. Thinking is not my idea of fun.

0 0 0 0 0 0 0 
Strong Moderate Slight neither Slight Moderate Strong 

agreement agreement agreement disagreement disagreement disagreement 

4. I would rather do something that requires l ittle thought than something that is
sure to challenge my thinking abilities.

0 0 0 0 0 0 0 
Strong Moderate Slight neither Slight Moderate Strong 

agreement agreement agreement disagreement disagreement disagreement 

5. I try to anticipate and avoid situations where there is a l ikely chance I wil l  have
to think in depth about something.

0 0 0 0 0 0 0 
Strong Moderate Slight neither Slight Moderate Strong 

agreement agreement agreement disagreement disagreement disagreement 

6. I f ind satisfaction in deliberating hard and for long hours.

0 0 0 0 0 0 0 
Strong Moderate Slight neither Slight Moderate Strong 

agreement agreement agreement disagreement disagreement disagreement 
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7. I only think as hard as I have to.

0 0 0 0 0 0 0 0 0 
Very strong Strong Moderate Slight neither Slight Moderate Strong Very strong 
agreement agreement agreement agreement · disagreement disagreement disagreement disagreement 

8. I prefer to th ink about small , daily projects to long-terms ones

0 0 0 0 0 0 0 0 0 
Very strong Strong Moderate Slight neither Slight Moderate Strong Very strong 
agreement agreement agreement agreement disagreement disagreement disagreement disagreement 

9. I l ike tasks that require l ittle thought once I 've learnt them

0 0 0 0 0 0 0 0 0 
Very strong Strong Moderate Slight neither Slight Moderate Strong Very strong 
agreement agreement agreement agreement disagreement disagreement disagreement disagreement 

1 0. The idea of relying on thought to make my way to the top appeals to me. 

0 0 0 0 0 0 0 0 0 
Very strong Strong Moderate Slight neither Slight Moderate Strong Very strong 
agreement agreement agreement agreement disagreement disagreement disagreement disagreement 

1 1 .  I really enjoy a task that involves coming up with new solutions to problems 

0 0 0 0 0 0 0 0 0 

Very strong Strong Moderate Slight neither Slight Moderate Strong Very strong 
agreement agreement agreement agreement disagreement disagreement disagreement disagreement 

1 2. Learning new ways to think doesn't excite me very much. 

0 0 0 0 0 0 0 0 0 
Very strong Strong Moderate Slight neither Slight Moderate Strong Very strong 
agreement agreement agreement agreement disagreement disagreement disagreement disagreement 

1 3. I prefer my l ife to be fi l led with puzzles that I must solve 

0 0 0 0 0 0 0 0 0 
Very strong Strong Moderate Slight neither Slight Moderate Strong Very strong 
agreement agreement agreement agreement disagreement disagreement disagreement disagreement 
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1 4. The notion of thinking abstractly is appeal ing to me.

0 0 0 0 0 0 0 
Strong Moderate Slight neither Slight Moderate Strong 

agreement agreement agreement disagreement disagreement disagreement 

1 5. I would prefer a task that is intel lectual, difficult, and important to one that is
somewhat important but does not require much thought. 

0 0 0 0 0 0 0 
Strong Moderate Slight neither Slight Moderate Strong 

agreement agreement agreement disagreement disagreement disagreement 

1 6 . I feel relief rather than satisfaction after completing a task that required a lot of
mental effort. 

0 0 0 0 0 0 0 
Strong Moderate Slight neither Slight Moderate Strong 

agreement agreement agreement disagreement disagreement disagreement 

1 7. It's enough for me that something gets the job done; I don't care how or why it
works 

0 0 0 0 0 0 0 
Strong Moderate Slight neither Slight Moderate Strong 

agreement agreement agreement disagreement disagreement disagreement 

1 8. I usually end up deliberating about issues even when they do not affect me
personally. 

0 0 0 0 0 0 0 
Strong Moderate Slight neither Slight Moderate Strong 

agreement agreement agreement disagreement disagreement disagreement 

You have now finished the second part of the survey. 

Please place you r  prod ucts i n  the plastic bag provided, and 
pass the bag, and this q uestionnaire through the hatch.  

You will receive the next part of the survey as soon as we have 

checked your answers. 
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C7 Demographics Questionnaire 

Name : --------------------------

Please tick the appropriate boxes:. 

Gender: 0 Male 0 Female 

Age Group: 0 
0 

. 1 8 - 30 years old 0 
46 - 60 years old 0 

31  - 45 years old 
60+ years old 

Household Income: 0 
0 
0 
0 
0 
0 
0 

under $1 0,000 
$1 0,000 - $20,000 
$20,001 - $40,000 
$40,001 - $60,000 
$60,001 - $80,000 
over $80,000 
prefer not to answer 

How often do you buy tomatoes? 

0 more than once a wee k  
0 weekly 
0 monthly 
0 less than monthly 

How often do you buy chocolate biscuits? 

0 more than once a week 
0 weekly 
0 monthly 
0 less than monthly 

Who usually does the shopping for your household? 

0 
0 
0 

I do 
Someone else in my household 
We share 

What ethnic g roup are you affi l iated to? 

New Zealand European 
New Zealand Maori 
Australian 
Pacific Island 
European 
Chinese 
Indian 

0 
0 
0 
0 
0 
0 
0 
0 Other (please specify) _______________________ _ 
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What rel igious group are you affil iated to? 

None 
Catholic 
Anglican 
Other Christian 
Buddhist 
Hindu 
Ratana 
Jewish 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Other (please specify) ___________ _ 
Prefer not to answer 

You have completed the last part of the survey. 

Please pass your questionnaire through the hatch, ahd go to the discussion 
room. 

Than ks very much for helping us! 
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CS Design for Tomato information 

Benefit Tech Price 

New! Increased Vitamin C Genetically Modified Tomatoes $4.60 

New! Increased Vitamin C Genetically Modified Tomatoes $4.00 

New! Pesticide Free! Genetically Modified Tomatoes $4.60 

New! Pesticide Free! Genetically Modified Tomatoes $4.30 

New! Genetically Modified Tomatoes $4.30 

New! Genetically Modified Tomatoes $4.00 

New! Increased Vitamin C Organically Produced Tomatoes $4.60 

New! Increased Vitamin C Organically Produced Tomatoes $4.00 

New! Pesticide Free! Organically Produced Tomatoes $4.60 

New! Pesticide Free! Organically Produced Tomatoes $4.30 

New! Organically Produced Tomatoes · $4.30 

New! Organically Produced Tomatoes $4.00 

New! Increased Vitamin C Guaranteed Not Genetically Modified $4.60 

New! Increased Vitamin C Guaranteed Not Genetically Modified $4.00 

New! Pesticide Free! Guaranteed Not Genetically Modified $4.60 

New! Pesticide Free! Guaranteed Not Genetically Modified $4.30 

New! Guaranteed Not Genetically Modified $4.30 

New! Guaranteed Not Genetically Modified $4.00 

253 



C9 Design for Chocolate biscuit information 

Benefit Tech Price 

New! 50% Less Fat Contains Genetically Modified Product $2.95 

Newt 50% Less Fat Contains Genetically Modified Product $2.55 

New! No Artifical Flavourings Contains Genetically Modified Product $2.95 

New! No Artifical Flavourings Contains Genetically Modified Product $2.70 

New! Contains Genetically Modified Product $2.70 

New! Contains Genetically Modified Product $2.55 

New! 50% Less Fat All Natural Products $2.95 

New! 50% Less Fat All Natural Products $2.55 

New! No Artifical Flavourings All Natural Products $2.95 

New! No Artifical Flavourings All Natural Products $2.70 

New! All Natural Products $2.70 

New! Ali Natural Products $2.55 

New! 50% Less Fat Guaranteed Not Genetically Modified $2.95 

New! 50% Less Fat Guaranteed Not Genetically Modified $2.55 

New! No Artifical Flavourings Guaranteed Not Genetically Modified $2.95 

New! No Artifical Flavourings Guaranteed Not Genetically Modified $2.70 

Newt Guaranteed Not Genetically Modified $2.70 

Newt Guaranteed Not Genetically Modified $2.55 
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C9 Design for Chocolate biscuit information 

Benefit Tech Price 

New! 50% Less Fat Contains Genetically Modified Product $2.95 

New! 50% Less Fat Contains Genetically Modified Product $2.55 

New! No Artifical Flavourings Contains Genetically Modified Product $2.95 

New! No Artifical Flavourings Contains Genetically Modified Product $2.70 

New! Contains Genetically Modified Product $2.70 

New! Contains Genetically Modified Product $2.55 

New ! 50% Less Fat All Natural Products $2.95 

New! 50% Less Fat All Natural Products $2.55 

New! No Artifical Flavourings All Natural Products $2.95 

New! No Artifical Flavourings All Natural Products $2.70 

New! All Natural Products $2.70 

New! Ali Natural Products $2.55 

New! 50% Less Fat Guaranteed Not Genetically Modified $2.95 

New! 50% Less Fat Guaranteed Not Genetically Modified $2.55 

New! No Artifical Flavourings Guaranteed Not Genetically Modified $2.95 

New! No Artifical Flavourings Guaranteed Not Genetically Modified $2.70 

New! Guaranteed Not Genetically Modified $2.70 

New! Guaranteed Not Genetically Modified $2.55 
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ClO Demographics 

N= % {out of 1 14} 

Gender male 39 34.2 
female 75 66.7 

Age 1 8-30 3 1  27.2 
3 1-45 46 4 1 .2 

46-60 26 22.8 
60+ 1 1 9.6 

Household Income Under $10000 4 3 .5 

$ 10000-20000 8 7.0 

$20001-40000 26 22.8 

$40001-60000 3 1  27.2 

$60001-80000 15  13.2 
over $80000 16  14.0 
Not answered 1 4  12.3 

Buy Tomatoes more than once a week 13 1 1 .4 
weekly 76 66.7 
monthly 19 1 6.7 
less than monthly 5 4.4 
Not answered 1 0.9 

Buy Chocolate biscuits more than once a week 8 7.0 

weekly 35 30.7 

monthly 45 40.4 

less than monthly 26 22.8 

Who shops most? I do 60 52.6 

someone else 7 6. 1

share 47 41 .2 

total 1 14 100.0 
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Demographics continued . . .  

N= % (out of 1 14) 

Ethnicity NZ European 83 72.8 

Maori 2 1 .8  

Australian 2 1 .8  

Pacific Island 1 0.9 

European 12  10.5 

Chinese 2 1 .8  

Indian 4 3.5 

other 6 5 .3 

Not answered 2 1 . 8  

Religious affiliation none 50 43.9 

Catholic 19  1 6.7 
Anglican 13  1 1 .4 

other Christian 12  1 0.5 
Buddhist 0 0.0 

Hindu 1 0.9 

Ratana 0 0.0 

Jewish 1 0.9 

other 1 4  12.3 

Not answered 4 3.5 

total 1 14 100.0 
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Cll Chocolate Biscuit Cluster ANOV As 

ANOVA DF ss Sig Percentage MS F ratio 
of Fit 

c 1  Subject 45 4.40 l .OOE+OO 0.02% 0. 10 0.02 
Benefit 2 666.47 4.75E-32 3.50% 333.24 79.34 
Tech 2 13 130.74 1 .78E-27 1 69.04% 6565.37 1563. 1 8  
Price 2 416 1 .84 6.38E-139 2 1 .88% 2080.92 495.46 
Bene*Tech 4 309.07 1 .90E- 14 1 .63% 77.27 18 .40 
Tech*Price 4 745.53 1 .54E-33 3.92% 1 86.38 44.38 
Residual 768 4.20 

c2 Subject 7 0.00 l .OOE+OO 0.00% 0.00 0.00 
Benefit 2 578.42 6.87E-17 18. 15% 289.21 5 1 .28 
Tech 2 378.48 2.45E-12 1 1 .87% 189.24 33.55 
Price 2 2216.49 7.05E-39 69.54% 1 108.25 196.50 
Bene*Tech 4 10.70 7.55E-01 0.34% 2.68 0.47 
Tech*Price 4 3.33 9.64E-01 0 .10% 0.83 0.15 
Residual 122 5.64 

c3 Subject 33 0.00 l .OOE+OO 0.00% 0.00 0.00 
Benefit 2 14.05 3.02E-01 0. 1 1 % 7.03 1 .20 
Tech 2 12812.09 8.97E- 195 97.37% 6406.05 1093 . 18  
Price 2 2 17.88 1 .52E-08 1 .66% 108.94 18 .59 
Bene*Tech 4 1 10.90 9.22E-04 0.84% 27.73 4.73 
Tech*Price 4 3.85 9.56E-01 0.03% 0.96 0. 16
Residual 564 5.86 

c4 Subject 13 0.00 l .OOE+OO 0.00% 0.00 0.00 
Benefit 2 213 . 10  1 .65E-10 3.66% 106.55 24.95 
Tech 2 5538.01 6.77E-94 95.05% 2769.01 648.48 
Price 2 16.4 1 1 .49E-01 0.28% 8.21 1 .92 
Bene*Tech 4 53.22 1 .60E-02 0.9 1% 13.31 3 . 12  
Tech*Price 4 5 .58 8.60E-01 0 .10% 1 .40 0.33 
Residual 224 4.27 
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C12 Chocolate Biscuit Cluster Demographics 

Chocolate Biscuit clusters N= 

1 2 3 4 uncluste 
red 

Gender male 17  2 9 6 5 39 

female 29 6 25 8 7 75 

Age 1 8-30 14 3 10  1 3 3 1  

31-45 19 3 12  6 7 46 

46-60 9 2 9 4 2 26 

60+ 4 0 3 3 1 1 1  

Household Under $1 0000 0 1 1 0 2 4 
Income 

$10000-20000 2 0 3 2 1 8 

$20001-40000 14 0 8 4 0 26 

$40001-60000 1 1 1 1 5 3 3 1  

$60001-80000 7 2 3 0 3 15 

over $80000 6 3 5 1 16 

Not answered 6 1 3 2 2 14 

Chi-squared test shows no significant difference between clusters 

C13 Demographic differences between Chocolate Biscuit Clusters 

Need For Cognition 

Cluster N Mean Std 
1 46 1 1 8.2 15 .04 
2 8 109. 1 26.66 
3 34 108.6 19.47 
4 14 1 19.9 10.25 

unclustered 12 1 12.2 17 .49 

ANOVA 
Source DF Sum of Squares Mean Square F Value Pr > F 

Model 3 2455.7 8 18.56 . 2.76 0.0461 
Error 98 29033.7 296.26 
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Neophobia 

Cluster N Mean Std 
1 46 3 1 .9 7;73 
2 8 26.3 8.38 
3 34 35.4 1 0.35 
4 14  37.8 6.00 

unclustered 12 3 1 .5 1 0.93 

ANOVA 
Source DF Sum of Squares Mean Square F Value Pr > F

Model 3 906.6 302.20 4.12 0.0085 
Error 98 7 186.4 73 .33 

Environmental Concern 

Cluster N Mean Std 
1 46 14.5 2. 12
2 8 13 .3 1 .9 1  
3 34 14.8 2.80 
4 14 15.7 2.8 1

unclustered 12 1 3 .3 2.84 

ANOVA 
Source DF Sum of Mean Square F Value Pr > F

Squares 
Model 3 33.6 1 1 .20 1 .86 0.141 
Error 98 589.4 6.01 

Reject GE 

Cluster N Mean Std 
1 46 5 1 .0 1 6.67 
2 8 37. 1 17.30 
3 34 56. 1 17 .25 
4 14  64.9 15.32 

unclustered 12 47.3 2 1 .85 

ANOVA 
Source DF Sum of Mean Square F Value Pr > F 

S uares 
Model 3 4340.7 1446.90 5 . 15  0.0024 
Error 92 25827.2 280.73 
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Accept GE 

Cluster N Mean Std 
1 46 37.0 5.5 1  
2 8 32.6 8 .93 
3 34 33.4 6.92 
4 14 36.6 4 .15 

unclustered 12  35. 1 5 .60 

ANOVA 
Source DF Sum of Mean Square F Value Pr > F

Squares 
Model 3 343.5 1 14.49 3.01 0.0338 
Error 98 3727.2 38.03 
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C14 Tomato Cluster ANOV As 

ANOVA DF ss Sig Percentage MS F ratio 
of Fit 

t1 Subject 28 0.00 l .OOE+OO 0.00% 0.00 #DIV/0! 
Benefit 2 41 1 .80 9.40E-29 3.24% 205.90 74.06 
Tech 2 9226.67 4.35E-2 1 6  72.56% 461 3 .34 1 659.47 
Price 2 2442.78 4.31 E-109 19.2 1 %  122 1 .39 439.35 
Bene*Tech 4 1 85.85 7.81 E- 13  1 .46% 46.46 1 6.7 1 
Tech*Price 4 449.58 3 .40E-29 3.54% 1 1 2.40 40.43 
Residual 479 2.78 

t2 Subject 14 0.00 l .OOE+OO 0.00% 0.00 0.00 
Benefit 2 470.38 1 .20E-12 8 .66% 235 . 1 9  30.82 
Tech 2 1 150.73 3.69E-26 2 1 .20% 575.37 75.41 
Price 2 3602.86 1 .66E-57 66.37% 1 801 .43 236. 1 0  
Bene*Tech 4 45.86 2.02E-01 0.84% 1 1 .47 1 .50 
Tech*Price 4 158.92 4.86E-04 2.93% 39.73 5.21  
Residual 24 1 7.63 

t3 Subject 23 0.00 l .OOE+OO 0.00% 0.00 0.00 
Benefit 2 7 1 .86 2.91 E-05 0.70% 35.93 1 0.73 
Tech 2 9856.78 1 .69E- 1 83 95.63% 4928.39 147 1 . 1 6  
Price 2 301 .85 2.40E-18  2.93% 150.93 45.05 
Bene*Tech 4 66.79 6.27E-04 0.65% 1 6.70 4.98 
Tech*Price 4 9.88 5.67E-01 0. 10% 2.47 0.74 
Residual 394 3.35 

t4a Subject 7 0.00 l .OOE+OO 0.00% 0.00 0.00 
Benefit 2 1 6.78 5.98E-02 o:48% 8.39 2.88 
Tech 2 3325.67 1 . 1 1E-62 94.46% 1 662.84 571 .42 
Price 2 139.58 1 .64E-09 3 .96% 69.79 23.98 
Bene*Tech 4 20.39 1 .43E-0 1 0.58% 5 . 10  1 .75 
Tech*Price 4 1 8.26 1 .87E-O l 0.52% 4.57 1 .57 
Residual 122 2.91 

t4b Subject 3 0.00 l .OOE+OO 0.00% 0.00 0.00 
Benefit 2 23. 1 0 8.30E-02 1 .36% 1 1 .55 2.6 1 
Tech 2 1572.07 1 .83E-24 92.83% 786.04 177.43 
Price 2 17.85 1 .43E-01 1 .05% 8.93 2.01 
Bene*Tech 4 20.04 3.52E-O l 1 . 18% 5.01 1 . 1 3  
Tech*Price 4 60.43 1 .47E-02 3.57% 15. 1 1 3.41 
Residual 54 4.43 

t5a Subject 12 0.00 1 .00E+00 0.00% 0.00 0.00 
Benefit 2 627.34 5 .28E-29 1 1 .24% 3 13 .67 90.66 
Tech 2 4449.63 l .54E-89 79.72% 2224.82 643.01 
Price 2 159.38 9.30E-10  2.86% 79.69 23 .03 
Bene*Tech 4 3 1 8.06 9,97E- 16 5.70% 79.52 22.98 
Tech*Price 4 27.04 1 .03E-O l 0.48% 6.76 1 .95 
Residual 207 3.46 

t5b Subject 7 0.00 l .OOE+OO 0.00% 0.00 0.00 
Benefit 2 159.26 6.76E-08 4.74% 79.63 18 .96 
Tech 2 293 1 .40 3 .36E-5 1 87 . 1 6% 1465.70 348.98 
Price 2 4.22 6.06E-O I 0. 13% 2. 1 1 0.50 
Bene*Tech 4 262.70 2.35E- 10 7.8 1% 65.68 15.64 
Tech*Price 4 5.80 8.47E-O I 0 . 17% 1 .45 0.35 
Residual 122 4.20 
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ClS Tomato Cluster Demographics 

Tomato Clusters 

2 3 4a 4b 5a 5b Unclust N= 
-ered 

Age 18-30 . 8 7 7 1 0 4 1 3 3 1  

3 1-45 15 4 9 4 1 5 4 4 46 

46-60 4 4 6 1 1 3 3 4 26 

60+ 2 0 2 2 2 1 0 2 1 1  

Household Under $ 10000 0 1 0 0 0 1 0 2 4 
Income 

$1 0000-20000 1 0 2 2 1 1 0 1 8 

$20001-40000 8 1 8 1 1 5 0 2 26 

$40001 -60000 8 3 8 4 0 1 4 3 3 1  

$60001-80000 4 4 2 0 0 2 2 1 15 

over $80000 4 4 3 0 1 1 1 2 16 

Not answered 4 2 1 1 1 2 1 2 14 

Chi-squared test shows no significant difference between clusters 
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C16 Demographic differences for Tomato Clusters 

Need for cognition 

Cluster N Mean Std Error · 
1 29 1 19.0 17.02 
2 15 1 1 1 . 1  2 1 .47 
3 24 1 13 .0 13 . 19  
4a 8 107.6 29.38 
4b 4 1 1 3.8 14.52 
5a 13 1 19.7 9.41 
5b 7 122.1 14.62 
unclustered 13 105.2 17.92 

ANOVA 
Source DF Sum of Mean F Value Pr > F

Squares Square 
Model 6 1829.7 304.95 1 .03 0.4123 
Error 93 27593.0 ' I  296.70 

Gender 

Cluster male female Total 
1 9 20 29 
2 9 6 15 
3 3 2 1  24 
4a 2 6 8 
4b 1 3 4 
5a 6 7 13 
5b 5 3 8 
unclustered 4 18  13 
Total 39 75 1 14 
Chi-squared test shows significant difference (p=0.028) between clusters 

Neophobia 

Cluster N Mean Std Error 
1 29 32.0 7.63 
2 15 28.1 7.96 
3 24 3 1 .0 8.57 
4a 8 38.5 9.55 
4b 4 42.3 9.29 
5a 13 33.2 7.63 
5b 8 3 1 .8 9. 18
unclustered 13  40.3 10.22 

ANOVA 
Source DF Sum of Mean F Value Pr > F 

Squares Square 
Model 6 1021.0 170.17 2.5 0.0272 
Error 94 639 1.3 67.99 
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Environmental Concern 

Cluster N Mean Std Error 
1 29 13 .8  2. 1 1
2 15 12.9 2.37 
3 24 14.8 2.63 
4a 8 14.3 1 .83 
4b 4 17.5 2.38 
5a 13 15.5 . 2.26 
5b 8 16.9 2.59 
unclustered 13  14. 1 2.5 1 

ANOVA 
Source DF Sum of Mean F Value Pr > F

Squares Square 
Model 6 146.8 24.46 4.5 1 0.0005 
Error 94 5 1 0.2 5.43 

Reject GE 

Cluster N Mean Std Error 
1 29 46.8 15.24 
2 15 40.8 19.83 
3 24 55 . 1 20.66 
4a 8 55.9 16.96 
4b 4 66.3 8.74 
5a 13  64.5 1 1 .03 
5b 8 68.8 13 .09 
unclustered 13 49. 1 1 6.04 

ANOVA 
Source DF Sum of Mean F Value Pr > F

Squares Square 
Model 6 76 1 1 .7 1268.6 1 4.52 0.0005 
Error 88 24688.5 280.55 

Accept GE 

Cluster . N Mean Std Error 
1 29 36.1 6.04 
2 15 34.0 7.79 
3 24 36. 1 4.45 
4a 8 32.9 6.96 
4b 4 38.8 2.22 
5a 1 3  36.8 7.54 
5b 7 37 . 1 4.38 
unciustered 1 3  32.3 6.82 

ANOVA 
Source DF Sum of Mean F Value Pr > F 

Squares Square 
Model 6 1 83.9 30.65 0.82 0.5571 
Error 93 3475.5 37.37 
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Appendix D - National Survey 

Dl Questionnaire Part One 

(nz/050799j) 

Attitudes to genetically modified food 

The first part of the questionnaire is about attitudes towards using gene technology in food production 
and in the second part of the questionnaire there are some questions about jeans made with genetically 
modified cotton. 

You will see that for each line there is a scale from 1 to 7 with the end points marked as extreme 
opposites. Please fill in the circled number which best represents your opinion. 

For example: 

@ @ • @ 

strongly disagree 
Please mark one circle only. 

Please try to answer all questions, and try to use the whole scale as you go through the questions.
Remember that there are no right or wrong answers - we are interested in your opinion. 

You might notice that some of the questions look nearly identical to other ones. Don't worry, we know 
about this, and just want you to answer them as best you can ! 

On the next page, there is some background information about gene technology which you can use 
when you answer the questions. 

Firstly, how frequently do you buy jeans (please mark one)? 

CD More than four pairs a year 
® Three or four pairs a year 
@ One or two pairs a year 
@ Less than once a year 

® Never 

265 



Information about gene technology 

All living organisms (plants, animals and human being�) are made up of cells. The cells contain, among 

other things, hereditary characteristics (genes) that determine what each organism will look like, for 

instance whether a child will get blue eyes or whether a plant will be able to resist a certain pesticide. 

The hereditary characteristics of all living organisms are changed from one generation to another, 

either naturally or through traditional breeding techniques. By gene technology the hereditary 

characteristics are altered in a new way. Gene technology can be used to modify the hereditary 

characteristics of an organism, to move hereditary characteristics from one organism to another, or to 

take away a specific hereditary characteristic from an organism. 

When we use the term 'genetically modified products' in this study, we mean products where gene 

technology has been applied at some stage in the production process. 
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Gene technology and food production 

1. Applying gene technology in food production is

@ @ 

extremely bad extremely good 

2. Overall, applying gene technology to produce food products will prove beneficial to the environment, myself
and other people that are important to me. 

@ @ @ 

strongly disagree strongly agree 

3. Genetically modified food products will cause allergy in human beings.

@ @ @ 

strongly disagree strongly agree 

4. Genetically modified food products will improve the standard of living of the future generations.

@ @ @ 

strongly disagree strongly agree 

5. Overall, applying gene technology to produce food products involves considerable risk to the environment,
myself and other people that are important to me. 

@ @ @ 

strongly disagree strongly agree 

6. Applying gene technology in food production is

@ @ @ 

extremely foolish extremely wise 

7. Genetically modified food products will increase my own and my family's standard of living.

@ @ @ 

strongly disagree strongly agree 

8. Overall, applying gene technology to produce food products will offer great benefits to the environment, myself
and other people that are important to me. 

@ @ @ 

strongly disagree strongly agree 
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9. Overall, applying gene technology in food production will prove harmful to the environment, myself and other
people that are important to me. 

@ @ ® 

strongly disagree strongly agree 

10. Genetically modified food products are healthier than other food products.

@ @ ® 

strongly disagree strongly agree 

1 1 .  Genetically modified food products are better quality foodstuffs than other food products. 

@ @ ® 

strongly disagree strongly agree 

12. Genetically modified food products are a threat to human health.

<D @ @ @ @ ® 

(R2) 

(pb3) 

(pb4) 

strongly disagree strongly agree (pr2) 
13. I am 

<D @ @ @ @ ® 

strongly against strongly for (A3) 
applying gene technology applying gene technology 
in food production in food production 

14. Applying gene technology in food production will increase the product choice in supermarkets .

@ @ ® 

strongly disagree strongly agree 

15. Applying gene technology in food production will cause environmental hazards.

@ @ ® 

strongly disagree strongly agree 

16. Overall, applying gene technology to produce food products will prove advantageous to the environment,
myself and other people that are important to me. 

@ @ ® 

strongly disagree strongly agree 
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17 . Applying gene technology in food production can be used to solve environmental problems.

<D ® @ ® ® @ ® 

strongly disagree strongly agree 

18 .  Genetically modified organisms are likely to interfere with wild species in nature. 

(i) ® @ ® ® @ ® 

strongly disagree strongly agree 

19. Applying gene technology in food production will reduce the price of food products.

(i) ® @ ® ® @ ® 

strongly disagree strongly agree 

20. Nobody knows the long term consequences on the environment and human health of applying gene technology
in food production. 

· 

® @ ® 

strongly disagree 

@ 

strongly agree 

21 .  Overall, applying gene technology to produce food products will prove disadvantageous to the environment, 
myself and other people that are important to me. 

® @ ® @ 

strongly disagree strongly agree 

22. Applying gene technology in food production is a necessary activity.

@ @ ® @ 

strongly disagree strongly agree 

23. Applying gene technology in food production will only benefit the producer.

CD @ @ ® ® @ ® 

strongly disagree strongly agree 

24. Applying gene technology in food production is unnatural.

CD ® @ ® ® @ ® 

strongly disagree strongly agree 
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25. I personally am very knowledgeable about the use of gene technology in food production.

@ @ @ 

strongly disagree strongly agree(GAll) 

26. The average person in this country is very knowledgeable about the use of gene technology in  food production.

@ @ @ 

strongly disagree strongly agree(GA12) 

27. Science is very knowledgeable about the use of gene technology in food production.

@ @ @ 

strongly disagree strongly agree(GAJ3) 

28. The Government is very knowledgeable about the use of gene technology in food production.

@ @ @ 

strongly disagree strongly agree(GA14) 

29. The industry is very knowledgeable about the use <;>f gene technology in food production.

@ @ @ 

strongly disagree strongly agree(GAJ5) 

30. The balance of nature is very delicate and easily upset by human activities.

CD @ @ @ @ @ ® 

strongly disagree strongly agree(GA21) 

3 1 .  The earth is like a spaceship with only limited room and resources. 

CD @ @ @ @ @ ® 

strongly disagree strongly agree(GA22) 

32. Plants and animals do not exist primarily to be used by humans.

CD @ @ @ @ @ ® 

strongly disagree strongly agree(GA23) 

33. Modifying the environment for human use seldom causes serious problems.

CD @ @ @ ® @ ® 

strongly disagree strongly agree(GA24) 
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34. There are no limits to growth for nations like New Zealand.

<D ® ® @ @ @ ® 

strongly disagree strongly agree(GA25J 
35. Mankind was created to rule over the rest of nature.

(!) ® ® @ @ @ ® 

strongly disagree strongly agree(GA26) 

36. The degree of civilisation of a people can be measured from the degree of its technological development.

® @ @ 

strongly disagree strongly agree(GA31) 

37 .  New technological inventions and applications make up the driving force of the progress of society. 

® @ @ 

strongly disagree strongly agree(GA32) 

38. In New Zealand we are probably better off than ever, thanks to the tremendous progress in technology.

® @ @ 

strongly disagree strongly agree(GA33) 

39. Throughout the ages, technological know-how has been the most important weapon in the struggle for life.

® @ @ 

strongly disagree strongly agree(GA34) 

40. Because of the development of technology we will be able to face up to the problems of tomorrow's society.

CD ® ® @ 

strongly disagree 

4 1 .  I am constantly sampling new and different foods. 

CD ® ® @ 

strongly disagree 

42. I don't trust new foods.

® 

strongly disagree 

43. If I don 't know what is in a food, I won't try it.

® 

strongly disagree 

@ @ 

@ @ 

@ 

@ @ 

® 

strongly agree(GA35) 

® 

strongly agree(GA41) 

strongly agree(GA42) 

strongly agree(GA43) 
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44. I am afraid to eat things I have never had before. 

@ ® @ 

strongly disagree strongly agree(GA44) 

45. I will eat almost anything.

@ ® @ 

strongly disagree strongly agree(GA45) 

46. Most companies are responsive to the demands of the consumer.

<D ® @ @ ® @ ® 

strongly disagree strongly agree(GA51) 

47. Unethical practices are widespread throughout business.

<D ® @ @ ® @ ® 

strongly disagree strongly agree(GA52) 

48. Stores do not care why people buy their products just as long as they make a profit. 

@ ® @ 

strongly disagree strongly agree( GA53) 

49. Harmful characteristics of a product are often kept from the consumer.

<D ® @ @ ® @ ® 

strongly disagree strongly agree(GA54) 

50. Most claims of product quality are true. 

<D ® @ @ ® @ ® 

strongly disagree strongly agree(GA55) 

5 1 .  I can decide whether or not to buy foods produced with gene technology. 

<D ® @ @ ® @ ® 

strongly disagree strongly agree(GA61) 

52. I can control whether I eat foods made with gene technology.

<D ® @ @ ® @ ® 

strongly disagree strongly agree(GA62) 
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Below are some items that should be rated as true or false. Please ftll in circle 1 if you think the statement
is true, or fill in circle 2 if you think the statement is false.

53. Enzymes are used in all foods. 

<D 
true 
(GA71) 

@ 
false 

54. All bacteria found in food is harmful. 

<D 
true 
(GA72) 

@ 
false 

55. Some protein found in  foods can be toxic. 

true 
(GA73) 

@ 
false 

56. 'Natural' does not necessarily mean healthy. 

CD 
trUe 
(GA74) 

@ 
false 

57. All processed foods are made using genetically modified products. 

true 
(GA75) 

58. We eat DNA everyday. 

CD 
true 
(GA76) 

@ 
false 

@ 
false 

59. To be healthy food should be sterile before it is eaten. 

CD 
true 
(GA77) 

@ 
false 

60. There are no laws or regulations on the use of gene technology in food production. 

CD 
true 
(GA78) 

@ 
false 
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The next few items should be answered using a '1' for yes and a '2' for no. 

6 1 .  I am a member of an environmental organisation. 

<D 
yes 
(invl) 

no 

62. I am a financial supporter of an environmental organisation.

yes 
(inv2) 

no 

63. I have attended public panel discussions about environmental issues.

yes 
(inv3) 

no 

64. I regularly watch tv programmes about environmental problems.

CD 
yes 
(inv4) 

no 
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D2a Part Two of Questionnaire: Blue Jeans 

65. If these jeans were available in the shops, I would intend to 

CD @ @ @ @ ® ® 

definitely avoid them definitely buy them( bEll) 

66. Buying these jeans would be I> 

CD @ @ @ @ ® ® 

extremely bad extremely good(bABJ) 

67. These jeans are an unnatural product.

CD @ @ @ @ ® ® 

strongly disagree strongly agree(bbl) 

68. Whether I will eventually buy these jeans is entirely up to me.

00 @ @ @ @ ® ® 

strongly disagree strongly agree( bPCJ) 

69. These jeans are an unfamiliar product.

00 @ @ @ @ ® ® 

strongly disagree strongly agree(bb2) 

70. These jeans would probably be too expensive for me.

00 @ @ @ @ ® ® 

strongly disagree strongly agree( bel) 

7 1 .  Most people who are important to me would think that I should 

® @ @ @ @ ® ® 

definitely avoid definitely buy 
these jeans these jeans 
(bSNJ) 
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12. I consider buying these jeans morally wrong.

@ ® @ 

strongly disagree strongly agree (bPMOJ) 

73. Even if I should want to avoid these jeans, I do not think I would ever be able to do so.

@ ® @ 

strongly disagree strongly agree (bPDl) 

74. If these jeans were available in the shops, I expect I would

® @ 

definitely avoid them definitely buy them(bB12) 

75. If these jeans were available in the shops, nothing would keep me from buying them.

Q) @ @ @ ® @ ® 

strongly disagree strongly agree(bPC2) 

76. Buying these jeans would be

Q) @ @ @ ® @ ® 

extremely unpleasant extremely pleasant(bAB2) 
77. I have no confidence in these jeans.

Q) @ @ @ ® @ ® 

strongly disagree strongly agree (bb3) 

78. I would feel guilty if I bought these jeans.

Q) @ @ @ ® @ ® 

strongly disagree strongly agree(bPM02) 

79. I do not know the long term consequences of wearing these jeans.

Q) @ @ @ ® @ ® 

strongly disagree strongly agree (bb4) 
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go. My friends would think I should

definitely avoid 

these jeans 

@ @ 

81 . I could easily distinguish these jeans from other jeans· where I usually buy jeans.

(i) ® ® @ @ 

strongly disagree 

82. I expect these jeans to be good quality.

(i) ® ® @ @ 

strongly disagree 

83. Genetic modification of the cotton used to make these jeans is morally wrong.

® @ 

strongly disagree 

84. If these jeans were available in the shops, it is highly likely that I would

<D @ ® @ 

definitely avoid them 

85. I am 

<D @ ® @ 

strongly against 
buying these jeans 

86 .. Most people who influence what I do would think that � should

definitely avoid 
these jeans 

® 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

87. How much control do you have over whether you will eventually buy jeans like these?

® @ @ 
·
absolutely no control 

88. The genetic modification of the cotton used to make these jeans benefits nature.

® @ @ 
strongly disagree 

definitely buy 
these jeans (bnl) 

strongly agree (bdl) 

strongly agree (bb5) 

strongly agree (bml) 

definitely buy them(bBI3) 

strongly for 
buying these jeans(bAB3) 

definitely buy 
these jeans (bSN2) 

complete control(bPC3) 

strongly agree (bb6) 
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89. If these jeans were available in the shops, I could easily avoid buying them if I wanted to.

@ @ @ 

strongly disagree strongly agree(bPD2) 

90. The genetic modification of the cotton used to make �hese jeans goes against my basic principles.

@ @ @ 

strongly disagree strongly agree (bm2) 

9 1 . If I saw these jeans where I usually buy jeans, I am sure I would notice that they were produced by means of gene

technology. 

(!) @ @ @ @ @ (f) 

strongly disagree strongly agree (bd2) 

92. These jeans are likely to be good value for money.

(!) @ @ @ @ @ (f) 

strongly disagree strongly agree (bb7) 

93. How difficult would it be for you to avoid buying these jeans?

(!) @ @ @ @ @ (f) 

extremely difficult extremely easy(bPD3) 

94. These jeans are suitable for wearing out socially.

(!) @ @ @ @ @ (f) 

strongly disagree strongly agree (bbB) 

95. Buying these jeans goes against my basic principles.

(!) @ @ @ @ @ ® 

strongly disagree strongly agree(bPM03) 

96. Genetic modification of the cotton used to make these jeans only benefits the producer.

@ @ @ 

strongly disagree strongly agree (bb9) 

97. The genetic modification of the cotton used to make these jeans interferes with nature.

@ @ @ @ 

Strongly disagree strongly agree (bm3) 
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98. These jeans will never be available where I usually buy jeans.

@ @ ® 

strongly disagree strongly agree (bc2) 

THANK YOU VERY MUCH FOR YOUR HELP. 

PLEASE RETURN THE QUESTIONNAIRE TO THE INTERVIEWER. 
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p2b Part Two of Questionnaire: Tomatoes 

65. If these tomatoes were available in the shops, I would i�tend to 

(i) ® @ @ @ @ ® 

definitely avoid them definitely buy them(yBIJ) 

66. Buying these tomatoes would be 

(i) ® @ @ @ @ ® 

extremely bad extremely good(yABl) 

67. These tomatoes are an unnatural product. 

(i) ® @ @ @ @ ® 

strongly disagree strongly agree (ybl) 

68. Whether I will eventually buy these tomatoes is entirely up to me. 

(j) ® @ @ @ @ ® 

strongly disagree strongly agree (yPCl) 

69. These tomatoes are a wholesome product. 

(j) ® @ @ @ @ ® 

strongly disagree strongly agree (yb2) 

70. These tomatoes would probably be too expensive for me. 

(j) ® @ @ @ @ ® 

strongly disagree strongly agree (ycl) 

71 .  Most people who are important to me would think that I should

(j) ® @ @ @ @ ® 

definitely avoid definitely buy 
these tomatoes these tomatoes (ySN 1) 

72. I consider buying these tomatoes morally wrong. 

<D ® @ @ @ @ ® 

strongly disagree strongly agree(yPMOl) 
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73. Even if I should want to avoid these tomatoes, I do not think I would ever be able to do so.

(i) ® @ @ @ @ ® 

strongly disagree strongly agree(yPDJ) 

74. If these tomatoes were available in the shops, I expect I would

(i) ® @ @ @ @ ® 

definitely avoid them definitely buy them(yB/2) 

75. If these tomatoes were available in the shops, nothing would keep me from buying them .

CD ® . @ @ @ @ ® 

strongly disagree strongly agree (yPC2) 

76. Buying these tomatoes would be 

CD ® @ @ @ ® ® 

extremely foolish extremely wise(yAB2) 

77. These tomatoes are an unfamiliar product.

CD @ @ @ @ @ ® 

strongly disagree strongly agree (yb3) 

78. I would feel guilty if  I bought these tomatoes.

CD @ @ @ @ @ ® 

strongly disagree strongly agree(yPM02) 

79. I have no confidence in these tomatoes.

CD ® @ @ @ @ ® 

strongly disagree strongly agree (yb4) 

80. My family would think I should

CD @ @ @ ® @ ® 

.definitely avoid definitely buy 
these tomatoes these tomatoes (ynl) 

81 .  I could easily distinguish these tomatoes from other tomatoes products in the supermarket.

CD @ @ @ @ @ ® 

strongly disagree strongly agree (ydl) 
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82. I do not know the long term consequences of consuming these tomatoes.

(i) ® @ @ @ 

strongly disagree 

83. The genetic modification of these tomatoes is morally wrong.

(i) ® @ @ @ 

strongly disagree 

84. If thes tomatoes were available in the shops, i t  is highly likely that I would

definitely avoid them 

85. I am

strongly against 
buying these tomatoes 

@ 

@ 

86. Most people who influence what I do would think that I should

definitely avoid 
these tomatoes 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

87. How much control do you have over whether you will eventually buy tomatoes like these?

(i) ® @ @ @ @ 

absolutely no control 

88. I expect these tomatoes to have a good quality and taste.

(i) ® @ @ @ @ 

strongly disagree 

89. If these tomatoes were available in the shops, I could easily avoid buying them if I wanted to.

@ @ @ 

strongly disagree 

90. The genetic modification of these tomatoes goes against my basic principles.

@ @ @ 

strongly disagree 

® 

strongly agree (yb5) 

® 

strongly agree (yml) 

definitely buy them(yB/3) 

strongly for 
buying these tomatoes (yAB3) 

definitely buy 
these tomatoes (ySN2) 

® 

complete control(yPC3) 

® 

strongly agree (yb6) 

strongly agree (yPD2) 

strongly agree (ym2) 
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91.  If l saw these tomatoes in the supermarket, I am sure I would notice that they are produced by means of gene

technology.

@ ® ® 

strongly disagree strongly agree (yd2) 

92. The genetic modification of these tomatoes benefits nature.

<D @ @ @ ® ® ® 

strongly disagree strongly agree (yb7) 

93. How difficult would it be for you to avoid buying these tomatoes?

<D @ @ @ ® ® ® 

extremely difficult extremely easy(yPD3) 

94. I expect these tomatoes to have a nice texture.

<D @ @ @ ® ® ® 

strongly disagree strongly agree (yb8) 

95. Buying these tomatoes goes against my basic principles.

<D @ @ @ ® ® ® 

strongly disagree strongly agree(yPM03) 

96. I expect these tomatoes to be easy to handle and use.

<D @ @ @ ® ® ® 

strongly disagree strongly agree (yb9) 

97. The genetic modification of these tomatoes interferes with nature.

<D @ @ @ ® ® ® 

strongly disagree strongly agree (ym3) 

98. This tomatoes will never be available where I usually do my shopping.

@ ® ® 

strongly disagree strongly agree (yc2) 

THANK YOU VERY MUCH FOR YOUR HELP. 

PLEASE RETURN THE QUESTIONNAIRE TO THE INTERVIEWER. 
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D3 Demographics 

N= % 1996 Census 
(usual residents) 

% 
Gender Male 450 49.5 49. 1

Female 458 50.4 50.9 
Age 13-17 70 7.7 * 

1 8-24 69 7.6 * 

25-34 193 21 .3 15 . 1  
35-44 201 22. 1 14.9 
45-54 149 16.4 1 1 .8 
55-64 121  1 3 .3 8 . 1  
65+ 104 1 1 .5 1 1 .7 
Not Answered 1 0. 1

Ethnicity European 756 83.3 74.8 
Maori 36 4.0 15 . 1  
Polynesian 15 1 .7 5.0 
Chinese 15 1 .7 2.2 
Indian 5 0.6 1 .2 
Korean 2 0.2 0.3 
Other 1 8  2.0 * 

Not Answered 6 1  6.7 
Total 908 100 
* Census categories differ, making comparison impossible

N= % 
Urban/Rural Major Urban 589 64.9 

Secondary Urban 68 7.5 
Rural 25 1 27.6 

Household Stucture Young single 31  3.4 
Ratting 73 8.0 
Young couple, no kids 60 6.6 
Family, preschool kids 1 10 12.1 
Family, school-aged kids 228 25. 1
Family, adult kids at home 106 1 1 .7 
Older couple, no kids at home 183 20.2 
Older single, no kids at home 96 10.6 
Not Answered 21  2.3 

Socio-economic status High 83 9. 1
2 85 9.4 
3 235 25.9 
4 74 8. 1
5 50 5.5 
Low 30 3.3 
Housewife 32 3.5 
U nemployed/retired/st�dent 300 33 
Not answered 19 2. 1

Educational level Primary 142 15.6 
Secondary 426 46.9 
Tertiary diploma 1 35 14.9 
Tertiary degree 72 7.9 
Postgrad degree 50 5.5 
Other 1 6  1 .8 
Trade qualification 49 5 .4 
Not Answered 1 8  2 

Total 908 100 
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04 Part One. Attitude to genetic engineering in food· production 

D4a Tests of between-subjects effects -·Attitude to Genetic Engineering in Food 
Production (total) 

Source Type 1 sum of 
squares• 

df Mean square F Significance 

Corrected model 2770.245 102 27. 159 1 .417  0.007 

Intercept 55496.43 1 1 55496.43 1 2895.868 0.000 

Age 454.669 6 75.778 3.954 0.001 

Gender 27 1 .983 27 1 .983 14. 1 92 0.000 

Ethnicity 224.734 2 1 12.367 5.863 0.003 

Urban/rural 2.366 1 2.366 0.123 0.725 

Gender* age 8 1 . 155 6 13.526 0.706 0.645 

Ethnicity*age 199.635 12 16.636 0.868 0.580 

Urban/rural *age 1 10.372 6 18 .395 0.960 0.452 

Household structure* age 898.596 38 23 .647 1 .234 0.162 

Gender*ethnicity 3 1 .009 2 15.504 0.809 0.446 

Gender*urban/rural 0.854 1 0.854 0.045 0.833 

Gender*household structure 206.674 7 29.525 1 .541 0. 15 1

Ethnicity*urban/rural 62.606 2 31 .303 1 .633 0. 196

Ethnicity*houshold structure 139.288 1 1  12.663 0.661 0.776 

Urban/rural *household 86.305 7 12.329 0.643 0.720 
structure 

Error 12073.324 630 19 . 164 

Total 70340.000 733 

Corrected total 14843.569 732 

a. R Squared = 0. 187 (Adjusted R Squared = 0.055)
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D4b Estimated Marginal means - Dependent Variable: Attitude to Genetic 
Engineering in Food Production (total) 

· 

Mean Std error 

13-17 1 0.021 0.662 

1 8-24 10.821 0.655 

25-34 9.452 0.480 

35-44 8.304 0.463 

45-54 9.424 0.529 

55-64 8.968 0.572 

65+ 8.427 0.607 

Male 9.900 0.394 

female 8.790 0.4 1 9  

european 8.778 0. 1 85 

Maori 8 . 1 62 0.849 

Other 1 1 .096 0.683 
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D4c Pairwise Comparisons based on estimated marginal means - Dependent 
Variable: Attitude to Genetic Engineering in Food Production (total) 

(I) Age (J) Age Mean difference Std error Significance a 

13-17 1 8-24 -0.799 0.834 0.338 
25-34 0.569 0.692 0.4 1 1 
35-44 1 . 171* 0.683 0 .12 
45-54 0.597 0.712 0.402 
55-64 1 .053 0.744 0.158 
65+ 1.594* 0.770 0.039 

18-24 13-17  0.799 0.834 0.338 
25-34 1 .369* 0.692 0.048 
35-44 2.5 16* 0.684 0.000 
45-54 1 .396* 0.7 1 1  0.050 
55-64 1 .852* 0.744 0.01 3  
65+ 2.393* 0.770 0.002 

25-34 13-17 -0.569 0.692 0.4 1 1 
1 8-24 -1 .369* 0.692 0.048 
35-44 1 . 147 0.493 0.020 
45-54 2.745E-02 0.53 1 . 0.959 
55-64 0.483 0.574 0.400 
65+ 1 .024 0.605 0.091 

35-44 1 3-17  -1 .7 17* 0.683 0.012  
1 8-24 -2.5 16* 0.684 0.000 
25-34 - 1 . 147* 0.493 0.020 
45-54 - 1 . 120* 0.522 0.032 
55-64 -0.664 0.563 0.239 
65+ -0. 123 0.596 0.836 

45-54 1 3-17  -0.597 0.7 12  0.402 
1 8-24 - 1 .396* 0.7 1 1  0.050 
25-34 -2.745E-02 0.53 1 0.959 
35-44 1 . 120* 0.522 0.032 
55-64 0.456 0.595 0.443 
65+ 0.997 0.625 0 .1 1 1  

55-64 1 3- 17  - 1 .053 0.744 0 . 158 
1 8-24 -1 .852* 0.744 0.013 
25-34 -0.483 0.574 0.400 
35-44 0.664 0.563 0.239 
45-54 -0.456 0.595 0.443 
65+ 0.54 1 0.66 1 0.414 

65+ 13-17  - 1 .594* 0.770 0.039 
1 8-24 -2.393* 0.770 0.002 
25-34 - 1 .024 0.605 0.09 1 
35-44 0. 123 0.596 0.836 
45-54 -0.997 0.625 0. 1 1 1
55-64 -0.54 1 0.66 1 0.4 14 

* The mean difference is significant at the 0.05 level
• Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments)
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D4c(cont. . . )  Pairwise Comparisons based on estimated marginal means - Dependent Variable: Attitude 
to Genetic Engineering in Food Production (total) 

· (I) (J) Ethnicity Mean difference Std error Significancea 
Ethnicity (1-J) 

European Maori 0.616  0.867 0.478 

Other -2.318*  0.703 0.001 

Maori European -0.61 6  0.867 0.478 

Other -2.934 1 .084 0.007 

Other European 2.3 18* 0.703 0.001 

Maori 2.934* 1 .084 0.007 

* The mean difference is significant at the 0.05 level
a Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments)

D4d Tests of between-subjects effects - Benefits of Genetic Engineering (total) 

Source Type 1 sum of df Mean square F Significance 
squares a 

Corrected model 2439.056 1 02 23.9 1 2  1 .289 0.038 

Intercept 59725.210 1 59725.2 1 0  3220.451 0.000 

Age 478 . 193 6 79.699 4.297 0.000 

Gender 2 14.558 1 2 14.558 1 1 .569 0.001 

Ethnicity 1 02.940 2 5 1 .470 2.775 0.063 

Urban/rural 2.697 2.697 0. 145 0.703 

Houshold structure 173.563 7 24.791  1 .337 0.230 

Gender* age 1 17.056 6 19.509 1 0.52 0.390 

Ethnicity*age 196.080 12  16.340 0.88 1  0.566 

Urban/rural *age 62.539 6 10.423 0.562 0.761 

Household structure* age 630.41 9  3 1  20.336 1 .097 0.3 3 1  

Gender*ethnicity 2.67 1 2 1 .336 0.072 0.93 1 

Gender*urban/rural 4.791  4.79 1 0.258 0.61 1 

Gender*household structure 143.669 7 20.524 1 . 1 07 0.357 

Ethnicity*urban/rural 42.503 2 2 1 .252 1 . 146 0.31 9  

Ethnicity*houshold structure 79.7 19 1 1 7.247 0.39 1 0.960 

Urban/rural*household 187.684 7 26.8 1 2  1 .446 0 . 1 84 
structure 

Error 1 1 887.734 641 18 .546 

Total 74052.000 744 

Corrected total 14326.790 743 

a. R Squared = 0. 170 (Adjusted R Squared = 0.038)
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D4e Estimated Marginal means - Dependent Variable: Benefits of Genetic 
Engineering (total) 

Mean Std error 

Age 13-17 10.089 0.635 

1 8-24 1 1 .014 0.640 

25-34 9.5 14 0.447 

35-44 8.216 0.443 

45-54 9.35 1 0.5 1 0  

55-64 9.044 0.548 

65+ 8.866 0.582 

Gender Male 9.948 0.373 

female 8.936 0.396 

Ethnicity European 9 . 106 0. 1 8 1

Maori 8.617 0.789 

Other 10.602 0.649 
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D4f Pairwise Comparisons based on estimated marginal means - Dependent 
Variable: Benefits of Genetic Engineering (total) 

(I) Age (J) Age Mean difference Std error Significance a 
-J 

1 3-17 1 8-24 -0.926 0.8 13 0.255 
25-34 0.525 0.666 0.388 
35-44 1 .873* 0.659 0.005 
45-54 0.738 0.690 0.285 
55-64 1 .044 0.7 1 8  0 . 146 
65+ 1 .223 0.744 0 .101  

1 8-24 13-17 0.926 0.81 3  0.255 
25-34 1 .500* 0.678 0.027 
35-44 2.798* 0.673 0.000 
45-54 1 .663* 0.701 0.0 1 8  
55-64 1 .970* 0.703 0.007 
65+ 2. 148* 0.755 0.005 

25-34 1 3-17 -0.575 0.666 0.388 
1 8-24 -1 .500* 0.678 0.027 
35-44 1 .298* 0.477 0.007 
45-54 0. 163 0.5 1 8  0.753 
55-64 0.469 0.555 0.398 
65+ 0.648 0.587 0.270 

35-44 13-17 -1 .873* 0.659 0.005 
1 8-24 -2.798 0.673 0.000 
25-34 -1 .298* 0.477 0.007 
45-54 - 1 . 1 35 0.5 1 1  0.027 
55-64 -0.829 0.547 0.130 
65+ -0.650 0.581  0.263 

45-54 13-17 -0.738 0.690 0.285 
1 8-24 -1 .663* 0.701 0.018  
25-34 -0. 163 0.5 1 8  0.753 
35-44 1 . 135* 0.5 1 1  0.027 
55-64 0.306 0.580 0.598 
65+ 0.485 0.610  0.427 

55-64 13-17 -1 .044 0.7 13 0. 146
18-24 -1 .970* 0.730 0.007 
25-34 -0.469 0.555 0.398 
35-44 0.829 0.547 0 .130 
45-54 -0.306 0.580 0.598 
65+ 0. 179 0.643 0.781  

65+ 13-17 -1 .233 0.744 0 .101  
18-24 -2. 148* 0.755 0.005 
25-34 -0.648 0.587 0.270 
35-44 0.650 0.581  0.263 
45-54 -0.485 0.610 0.427 
55-64 -0. 179 0.643 0.78 1 

* The mean difference is significant at the 0.05 level
• Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adj ustments)
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D4f(cont..) Pairwise Comparisons based on estimated marginal means - Dependent Variable: Benefits 
of Genetic Engineering (total) 

(I) 
Ethnicity 

European 

Maori 

Other 

(J) Ethnicity Mean difference 
(I-J) 

Maori 0.489 

Other - 1 .495* 

European -0.489 

Other - 1 .984 

European 1 .495* 

Maori 1 .984 

Std error 

0.807 

0.666 

0.807 

1 .015 

0.666 

1 .015 

* The mean difference is significant at the 0.05 level

Significance• 

0.545 

0.025 

0.545 

0.05 1 

0.025 

0.051 

• Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments)
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D4g Tests of between-subjects effects - Risks of Genetic Engineering (total) 

Source Type 1 sum of df Mean Square F Significance 
squares• 

Corrected Model 2654.961 (a) 102 26.029 1 . 1 83 . 120 

Intercept 136309.761 . 0 1 136309.76 1 6194.907 .000 

Age 446.629 6 74.438 3.383 .003 

Gender 54.780 1 54.780 2.490 . 1 15 

Ethnicity 103.772 2 5 1 .886 2.358 .095 

Urban/rural 4.037 1 4.037 . 1 83 .669 

Houshold structure 306.254 7 43.75 1 1 .988 .054 

Gender* age 51 .029 6 8.505 .387 .888 

Ethnicity*age 253.302 12 2 1 . 109 .959 .487 

Urban/rural *age 198 .379 6 33.063 1 .503 . 175 

Household structure* age 584.080 31 18 .841 .856 .692 

Gender*ethnicity 63.694 2 31 .847 1 .447 .236 

Gender*urban/rural 5.534 1 5.534 .252 .616 

Gender*household structure 176.460 7 25.209 1 . 146 .332 

Ethnicity*urban/rural 7.83 1 2 3.916 .178 .837 

Ethnicity*houshold structure 235.7 10 1 1  2 1 .428 .974 .469 

Urban/rural*household 163.469 7 23.353 1 .061 .387 
structure 

Error 14236.278 647 22.004 

Total 153201 .000 750 

Corrected total 16891 .239 749 

a R Squared = . 1 57 (Adjusted R Squared = .024) 
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D4h Estimated Marginal means - Dependent Variabl�: Risks of Genetic 
Engineering in (total) 

Mean Std error 

1 3- 17  1 1 .987 .750 

1 8-24 1 1 .788 .729 

25-34 12 .589 .535 

35-44 14.038 .525 

45-54 12.976 .596 

55-64 13.987 .689 

65+ 13.344 .723 

Male 12.716  .424 

female 1 3.201 .453 

european 13.613 .235 

Maori 13 .041 .872 

Other 12.222 .722 

Young Single 14.802 .987 

Flatting 1 1.961 .729 

Young Couple, No Kids 13 .479 .8 17  

Family, Preschool Kids 1 2.938 .663 

Family, School Aged Kids 13 .287 .508 

Family, Adult Kids at Home 12.542 .585 

Older Couple, No Kids at Home 1 1 .7 1 0  .578 

Older Single, No Kids at Home 12.948 .686 
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D4i Pairwise Comparisons based on estimated marginal means - Dependent 
Variable: Risks of Genetic Engineering (total) 

(I) Age (J) Age Mean difference Std error Significance• 
-J) 

13- 17  1 8-24 . 1 99 .935 .83 1 
25-34 -.601 .800 .453 
35-44 -2.05 1 (*) .727 .005 
45-54 -.989 .796 .215 
55-64 -2.000(*) .902 .027 
65+ -1. .356 .944 . 1 5 1  

1 8-24 13-17  -. 199 .935 .83 1 
25-34 -.801 .780 .305 
35-44 -2.250(*) .784 .004 
45-54 - 1 . 1 88 .823 . 149 
55-64 -2. 199(*) .91 8  .01 7  
65+ - 1 .556 .954 . 1 03 

25-34 13 - 17  .601 .800 .453 
1 8-24 .801 .780 .305 
35-44 - 1 .449(*) .575 .012 
45-54 -.387 .686 .572 
55-64 - 1 .399 .802 .081 
65+ -.755 .837 .367 

35-44 1 3- 1 7  2.05 1 (*) .727 .005 
1 8-24 2.250(*) .784 .004 
25-34 1 .449(*) .575 .012 
45-54 1 .062 .604 .079 
55-64 5.079E-02 .722 .944 
65+ .694 .769 .367 

45-54 1 3- 1 7  .989 .796 .215 
1 8-24 1 . 1 88 .823 . 149 
25-34 .387 .686 .572 
35-44 - 1 .062 .604 .079 
55-64 - 1 .0 1 1 .654 . 1 22 
65+ -.368 .705 .602 

55-64 13- 17 2.000(*) .902 .027 
1 8-24 2. 199(*) .9 18  .017 
25-34 1 .399 .802 .08 1 
35-44 -5.079E-02 .722 .944 
45-54 1 .01 1 .654 . 1 22 
65+ .644 .704 .361 

65+ 13- 17  1 .356 .944 . 1 5 1  
1 8-24 1 .556 .954 . 1 03 
25-34 .755 .837 .367 
35-44 -.694 .769 .367 
45-54 .368 .705 .602 
55-64 -.644 .704 .361 

* The mean difference is significant at the 0.05 level
• Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments)
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D4i (cont. .. ) Pairwise Comparisons based on estimated marginal means 
Dependent Variable: Risks of Genetic Engineering (total) 

(I) Ethnicity (J) Ethnicity Mean difference Std error Significance• 
(1-J) 

European Maori .572 .882 .51 6  

Other 1.391 .726 .056 

Maori European -.572 .882 .5 16  

Other .8 19  1 . 1 14 .463 

Other European -1 .391 .726 .056 

Maori -.819  1 . 1 14 .463 

* The mean difference is significant at the 0.05 level
• Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments)
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D4i (cont. .. ) Pairwise Comparisons based on estimated marginal means -
Dependent Variable: Risks of Genetic Engineering (total) 

(I) Ethnicity (J) Ethnicity Mean difference Std error Significance a 
I-

Young Single Flatting 2.841(*) 1 . 1 02 .010 
Young Couple, No Kids 1 .322 1 . 137 .245 
Family, Preschool Kids 1 .863 1 .032 .071 
Family, School Aged Kids 1 .5 1 5  .973 . 1 20 
Family, Adult Kids at Home 2.260(*) 1 .054 .032 
Older single, No Kids at 3.091 (*) 1 .071 .004 
Home 
Older Couple, No Kids at 1 .853 1 . 126 . 100 
Home 

Flatting Young Single -2.841(*) 1 . 102 .010 
Young Couple, No Kids - 1 .5 1 9  .930 . 1 03 
Family, Preschool Kids -.978 .812 .229 
Family, School Aged Kids - 1 .326 .752 .078 
Family, Adult Kids at Home -.581  . 8 17  .477 
Older single, No Kids at .250 .842 .766 
Home 
Older Couple, No Kids at -.988 .907 .277 
Home 

Young Couple, no Kids Young Single -1 .322 1 .137 .245 
Flatting 1 .519  .930 . 103 
Family, Preschool Kids .541 .83 1 .515 
Family, School Aged Kids . 192 . 8 18  . 8 14 
Family, Adult Kids at Home .937 .906 .301 
Older single, No Kids at 1 .769 .943 .061 
Home 
Older Couple, No Kids at .53 1 1 .001 .596 
Home 

Family, Preschool Kids Young Single - 1 .863 1 .032 .07 1 
Flatting .978 .812 .229 
Young Couple, No Kids -.54 1 .83 1 .5 15 
Family, School Aged Kids -.349 .650 .592 
Family, Adult Kids at Home .396 .775 .609 
Older single, No Kids at 1 .228 .804 . 127 
Home 
Older Couple, No Kids at - 1 .007E-02 .87 1 .99 1 
Home 

Family, School Aged Kids Young Single -1 .515 .973 . 120 
Flatting 1.326 .752 .078 
Young Couple, No Kids -. 192 . 8 18  .814 
Family, Preschool Kids .349 .650 .592 
Family, Adult Kids at Home .745 .637 .242 
Older single, No Kids at 1.577(*) .656 .0 16 
Home 
Older Couple, No Kids at .339 .746 .650 
Home 
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D4i (cont ... ) Pairwise Comparisons based on estimated marginal means -
Dependent Variable: Risks of Genetic Engineering (total) 

Family, Adult Kids at Home Young Single -2.260(*) 1 .054 .032 
Flatting .58 1  .817 .477 
Young Couple, No Kids -.937 .906 .301 
Family, Preschool Kids -.396 .775 .609 
Family, School Aged Kids -.745 .637 .242 
Older single, No Kids at .832 .688 .227 
Home 
Older Couple, No Kids at -.406 .78 1  .603 
Home 

Older single, No Kids at Young Single -3.091 (*) 1 .07 1 .004 
Home 

Flatting -.250 .842 .766 
Young Couple, No Kids - 1 .769 .943 .061 
Family, Preschool Kids -1 .228 .804 . 127 
Family, School Aged Kids - 1 .577(*) .656 .016 
Family, Adult Kids at Home -.832 .688 .227 
Older Couple, No Kids at - 1 .238 .645 .055 
Home 

Older Couple, No Kids at Young Single -1 .853 1 . 126 . 100 
Home 

Flatting .988 .907 .277 
Young Couple, No Kids -.53 1 1 .001 .596 
Family, Preschool Kids 1 .007E-02 .87 1 .99 1 
Family, School Aged Kids -.339 .746 .650 
Family, Adult Kids at Home .406 .78 1  .603 
Older Single, No Kids at 1 .238 .645 .055 
Home 

297 



D4j Frequency of each rating for overall attitude to genetic engineering (A), 
overall risk (R) and benefit measures (B), and for specific risk (cr-process risks,
�r-�roduct risks2 and benefit (cb-�rocess benefit2 �b-�roduct benefit) measures. 

1 2 3 4 5 6 7 Total 

Count Count Count Count Count Count Count n= 

A l - bad/good 219 121  147 263 55 20 14 839 

A2-foolishlwise 25 1 1 12 126 240 77 27 17 850 

A3-strongly against/for 258 108 109 230 80 29 14 828 

B !-beneficial 244 104 140 2 1 1  98 29 21 847 

B2-great benefits 247 120 124 226 78 24 19 838 

B3-advantageous 217 100 125 249 79 33 30 833 

R l-considerable risk 94 73 108 199 87 88 201 850 

R2-harmful 66 74 104 212 93 1 08 1 8 1  838 

R3-disadvantageous 56 5 1  88 250 92 97 199 833 

PR 1-allergy 77 73 127 299 98 64 96 834 

PR2-threat to health 78 76 99 252 83 92 158 838 

CR !-environmental hazards 57 58 96 249 121 108 146 835 

CR2-interfere wild species 53 35 78 222 133 107 206 834 

CR4-unknown long term 31  13  38  150 77 136 392 837 
consequences 

CR5-unnatural 49 38 55 154 107 104 328 835 

PB !-improve standard of living for 192 1 17 133 226 102 46 32 848 
future generations 

PB2-incr own/families standard of 266 1 3 1  123 240 5 1  22 9 842 
living 

PB3-healthier 270 122 122 268 24 1 1  20 837 

PB4-better quality 253 126 124 249 46 18 20 836 

CB !-increased choice 154 70 74 269 154 79 33 833 

CB2-solve environmental problems 192 72 1 17 254 103 54 38 830 

CB3-reduce price 178 86 109 267 95 47 43 825 

CB4-necessary 270 10 1  1 12 205 75 40 3 1  834 

CBS-benefit producers 8 1  36 40 216 141 153 167 834 
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D4k *Standardized Regression Weights: 

Expected Final 

Estimate Critical Ratio Estimate Critical Ratio 

Own Knowledge -> Benefits -0.243 -3.767 -0.270 -4.300 

Authorities' Knowledge -> Benefits 0.286 5 .205 0.307 5.996 

Attitude to Nature -> Benefits -0.460 -7.254 -0.442 -9. 124 

Attitude to Technology -> Benefits 0 . 197 5.030 0. 1 8 1 5.712 

Neophobia -> Benefits -0. 153 -2.7 8 1  -0. 108 -2.469 

Actual Knowledge :.> Benefits 0.163 4.691 0 . 133 4.754 

Own Knowledge -> Risks 0.332 4.345 0.431  5.982 

Authorities' Knowledge -> Risks -0. 178 -2.847 -0.258 -4.7 1 1  

Att to Nature -> Risks 0.602 7.801 0.671 1 0.797 

Benefits -> Overall Attitude 0.937 23.204 0.965 33.887 

* significant relationships only
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D41 Correlations: 

Expected Final 

Estimate Estimate 

Own Knowledge <-> Authorities' Knowledge 0.454 . 0.471 * 

Own Knowledge <-> Attitude to Nature -0.216  -0.229 * 

Own Knowledge <-> Attitude to Tech 0.045 0.035 

Own Knowledge <-> Neophobia 0.2 1 1  0.230 * 

Own Knowledge <-> Alienation from Market 0.008 0.021 

Own Knowledge <-> Personal Control 0.049 0.050 

Own Knowledge <-> Actual Knowledge -0.086 -0. 100 * 

Authorities' Knowledge <-> Att to Nature -0.257 -0.256 * 

Authorities' Knowledge <-> Att to Tech 0.276 0.278 * 

Authorities' Knowledge <-> Neophobia -0. 139 -0. 141  * 

Authorities' Knowledge <-> Alienation -0.277 -0.277 * 

Authorities' Knowledge <-> Pers Control 0. 172 0.174 * 

Authorities' Knowledge <-> Actual Know -0.045 -0.042 
Att to Nature <-> Att to Tech -0. 1 15 -0. 126 * 

Att to Nature <-> Neophobia 0.250 0.262 * 

Att to Nature <-> Alienation 0.527 0.536 * 

Att to Nature <-> Pers Control -0.041 -0.044 

Att to Nature <-> Actual Know 0.135 0. 1 17 *

Att to Tech <-> Neophobia -0.047 -0.047 

Att to Tech <-> Alienation -0. 124 -0. 120 * 

Att to Tech <-> Pers Control 0.248 0.250 * 

Att to Tech <-> Actual Know -0.027 -0.024 

Neophobia <-> Alienation 0.348 0.343 * 

Neophobia <-> Pers Control 0.082 0.079 

Neophobia <-> Actual Knowledge -0. 102 -0. 103 * 

Alienation <-> Pers Control -0.055 -0.055 

Alienation <-> Actual Knowledge 0.022 0.023 

Pers Control <-> Actual Know -0. 109 -0. 105 * 

e(Risks) <-> e(Benefits) -0.585 -0.591  * 

Squared Multiple Correlations : 

Risks 0.525 0.554 * 

Benefits 0.460 0.450 * 

Overall 0.926 0.932 * 

AIC 49253.711 49249.329 

* significant correlations
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DSa Correlation matrix of risk/benefit items 

PR1 

PR2 

PB 1 

PB2 

PB3 

PB4 

CB 1 

CB2 

CB3 

CB4 

CBS 

CR1 

CR2 

CR4 

CR5 

PR1 

1 .000 

0.416  

-0.3 12 

-0.294 

-0.264 

-0.236 

-0.224 

-0.270 

-0. 169 

-0.296 

-0.038 

0.43 1 

0.405 

0.246 

0.274 

PR2 PB 1 

0.416 -0.312 

1 .000 -0.444 

-0.444 1 .000 

-0.427 0.680 

-0.405 0.547 

-0.382 0.590 

-0.239 0.423 

-0.35 1 0.546 

-0.255 0.393 

-0.490 0.6 17 

0.062 0.093 

0.566 -0.409 

0.553 -0.428 

0.38 1 -0.301 

0.455 -0.361 

PB2 

-0.294 

-0.427 

0.680 

1 .000 

0.646 

0.667 

0.509 

0.579 

0.391 

0.640 

0.082 

-0.43 1 

-0.394 

-0.3 1 1  

-0.426 

PB3 

-0.264 

-0.405 

0.547 

0.646 

1 .000 

0.7 18  

0.33 1 

0.458 

0.337 

0.544 

0.000 

-0.349 

-0.348 

-0.268 

-0.330 

PB4 

-0.236 

-0.382 

0.590 

0.667 

0.7 18  

1 .000 

0.402 

0.543 

0.374 

0.554 

0.042 

-0.386 

-0.372 

-0.287 

-0.342 

CB 1 

-0.224 

-0.239 

0.423 

0.509 

0.33 1 

0.402 

1 .000 

0.424 

0.480 

0.366 

0.243 

-0.324 

-0.237 

-0.092 

-0.21 1 

CB2 

-0.270 

-0.35 1 

0.546 

0.579 

0.458 

0.543 

0.424 

1 .000 

0.457 

0.594 

0.203 

-0.374 

-0.332 

-0. 165 

-0.334 
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CB3 

-0. 169 

-0.255 

0.393 

0.391 

0.337 

0.374 

0.480 

0.457 

1 .000 

0.441 

0.150 

-0.290 

-0.299 

-0.205 

-0.282 

CB4 

-0.296 

-0.490 

0.617 

0.640 

0.544 

0.554 

0.366 

0.594 

0.441 

1 .000 

0.050 

-0.429 

-0.452 

-0.353 

-0.447 

CBS 

-0.038 

0.062 

0.093 

0.082 

0.000 

0.042 

0.243 

0.203 

0. 150 

0.050 

1 .000 

0.075 

0. 144 

0.209 

0. 1 16 

CR1 

0.43 1 

0.566 

-0.409 

-0.43 1 

-0.349 

-0.386 

-0.324 

-0.374 

-0.290 

-0.429 

0.075 

1 .000 

0.573 

0.400 

0.470 

CR2 

0.405 

0.553 

-0.428 

-0.394 

-0.348 

-0.372 

-0.237 

-0.332 

-0.299 

-0.452 

0.144 

0.573 

1 .000 

0.468 

0.539 

CR4 

0.246 

0.381 

-0.301 

-0.3 1 1  

-0.268 

-'0.287 

-0.092 

-0. 165 

-0.205 

-0.353 

0.209 

0.400 

0.468 

1 .000 

0.430 

CR5 

0.274 

0.455 

-0.361 

-0.426 

-0.330 

-0.342 

-0.21 1  

-0.334 

-0.282 

-0.447 

0.1 16  

0.470 

0.539 

0.430 

1 .000 



DSb Eigenvalues of the correlation matrix 

Dimension Eigenvalue Difference Proportion 

1 6.334 4.545 0.422 

2 1 .789 0.724 0. 1 19

3 1 .065 0.223 0.071 

4 0.842 0. 170 0.056 

5 0.672 0.068 0.045 

6 0.604 . 0.034 0.040 

7 0.570 0.050 0.038 

8 0.520 0.015 0.035 

9 0.505 0.049 0.034 

10  0.455 0.034 0.030 

1 1 0.422 0.054 0.028 

12 . 0.368 0.028 0.025 

1 3  0.340 0.073 0.023 

14 0.267 0.017 O.Q18  

15  0.250 0.017 

303 



D6 Part Two. Intention to buy or avoid genetically modified tomatoes. 

D6a Frequency of Purchase 

N= % Valid % Cumulative % 

More than once a 16  4. 1 4.1 4. 1
week 

Weekly 161  4 1 .0 41 .3 45.4 

Monthly 92 23.4 23.6 69.0 

Less than monthly 8 1  20.6 20.8 89.7 

Never purchase 40 10.2 10.3 100.0 

Total 390 99.2 100.0 

Missing 3 0.8 

total 393 100.0 

D6b Tests of between-subjects effects - Attitude to Behaviour (Total) 

Source Type 1 sum of df Mean square F Significance 
squaresa 

Corrected Model 1559.086(a) 79 19.735 .936 .623 

Intercept 25 123.835 1 25 123.835 1 19 1 .978 .000 

Age 98 .403 6 16.40 1 .778 .588 

Gender 97.368 97.368 4.620 .033 

Ethnicity 97.462 2 48.73 1 2.3 12  . 102 

Urban/rural 140.360 7 20.05 1 .95 1 .469 

Houshold structure 9.824 9.824 .466 .496 

Gender* age 7 1 .575 6 1 1 .929 .566 .757 

Ethnicity*age 239.855 8 29.982 1 .422 . 191  

U rbanlrural *age 442.464 20 22. 123 1 .050 .409 

Household structure* age 29.042 5 5.808 .276 .926 

Gender*ethnicity 32.986 32.986 1 .565 .213 

Gender*urbanlrural 40. 168 7 5.738 .272 .964 

Gender*household structure 50.0 17 50.017 2.373 . 125 

Ethnicity*urbanlrural 170.22 1 7 24.3 17 1 . 154 .333 

Ethnicity*houshold structure 1.257 1.257 .060 .807 

Urban/rural *household 38.082 6 6.347 .301 .936 
structure 

Error 3288 .079 156 21 .077 

Total 2997 1 .000 236 

Corrected total 4847. 165 235 

a. R Squared == 0.322 (Adjusted R Squared == -0.022)
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D6c Estimated Marginal means - Dependent Variable: Attitude to Behaviour (total) 

Mean Std error 

Gender Male 1 1 .883 .826 

female 10.8 16  .774 

Ethnicity European 10.039 .319 

Maori 12.646 1 . 855 

Other 1 1 .363 1 . 160 
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D6d Tests of between-subjects effects - Perceived Moral Obligation (Total) 

Source Type 1 sum of df Mean square F Significance 
squares a 

Corrected Model 1 3 1 1 .679(a) 72 18 .218 .987 .515 

Intercept 32761 .909 1 32761 .909 1775.523 .000 

Age 75.776 6 12.629 .684 .662 

Gender 5.250 1 5 .250 .284 .595 

Ethnicity 101.041 2 50.521 2.738 .0 

Urban/rural 43.083 1 43.083 2.335 . 1 29 

Household Structure 1 88.942 7 26.992 1 .463 . 1 84 

Age* gender 62.900 6 10.483 .568 .755 

Age*Ethnicity 101 .067 7 14.438 .782 .603 

Age *urban/rural 54.240 5 10.848 .588 .709 

Age*Household Structure 335.676 20 16.784 .910  .576 

Gender*ethnicity 2.968E-02 1 2.968E-02 .002 .968 

Gender* urban/rural 2. 1 33E-02 1 2.133E-02 .001 .973 

Gender*household Structure 148.737 7 21 .248 1 . 152 .334 

Urban/rural*ethnicity 1 8.73 1 1 1 8 .73 1 1 .015 .3 1 5  

Household 176. 1 85 7 25 . 169 1 .364 .224 
structure*ethnici ty 

Error 29 15 .4 12  158  18 .452 

Total 36989.000 23 1 

Corrected Total 4227.09 1 230 

a. R Squared = 0.3 10  (Adjusted R Squared = -0.004)

D6e Estimated Marginal means - Dependent Variable: Perceived Moral Obligation 
(total) 

Ethnicity European 

Maori 

Other 

Mean Std error 

12.07 1 

8.200 

10.937 

.294 

1 .905 

1 .065 
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D6f Pairwise Comparisons based on estimated marginal means - Dependent Variable: 
Perceived Moral Obligation (total) 

(I) (J) Ethnicity Mean difference Std error Significance a 

Ethnicity (1-J) 

European Maori 3 .87 1 (*) 1 .928 .046 

Other 1 . 134 1 . 105 .306 

Maori European -3.871{*) 1 .928 .046 

Other -2.737 2. 1 83 .21 1

Other European 1 . 134 1 . 1 05 .306 

Maori 2.737 2.183 .21 1  

* The mean difference i s  significant at the .05 level.
a Adj ustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments). 
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D6g Tests of between-subjects effects - Subjective Norm 
.
(Total) 

Source Type I sum of df Mean square F Significance 
squares• 

Corrected Model 612.443(a) 79 7.752 .988 .5 16 

Intercept 10641 .385 1 10641 .385 1356.407 .000 

Age 29.269 6 4.878 .622 .7 13 

Gender 16.834 16.834 2. 146 . 145 

Ethnicity 50.026 2 25.013 3 . 1 88 .044 

Household Structure 36.842 7 5 .263 .67 1 .696 

Urban/rural 26.683 26.683 3.401 .067 

Gender* Age 26.930 6 4.488 .572 .752 

Age*Ethnicity 60.724 8 7.590 .968 .464 

Household Structure* Age 1 69.496 20 8 .475 1 .080 .375 

Urban/rural* Age 32.336 5 6.467 .824 .534 

Gender*Ethnicity 13.960 13 .960 1 .779 . 1 84 

Gender*Household Structure 40.274 7 5.753 .733 .644 

Gender*Urban/rural 22.228 1 22.228 2.833 .094 

Household 72.323 7 10.332 1 .317 .246 
Structure*Ethnicity 

Urban/rural *Ethnicity 4.23 1 1 4.23 1 .539 .464 

Household 10.288 6 1 .715 .219 .970 
Structure*Urban/rural 

Error 1 208. 172 154 7.845 

Total 12462.000 234 

Corrected Total 1820.615 233 

a. R Squared = 0.336 (Adjusted R Squared = -0.004)

D6h Estimated Marginal means - Dependent Variable: Subjective Norm (total) 

Mean Std error 

Ethnicity European 6.469 . 1 97 

Maori 6.996 1 . 135 

Other 8.047 .7 10  

Urban/rural Major Urban 7.575 .466 

RuraVsecondary 6.766 .5 15 
urban 
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D6i Pairwise Comparisons based on estimated marginal means - Dependent Variable: 
Subjective Norm (total) 

· 

(I) (J) Ethnicity Mean difference Std error Significance a 
Ethnicity (I-J) 

European Maori -.527 1 . 150 .647 

Other -1 .578(*) .725 .030 

Maori European .527 1. 150 .647 

Other -1 .050 1 .346 .436 

Other European 1 .578(*) .725 .030 

Maori 1.050 1 .346 .436 

* The mean difference is significant at the .05 level.
a Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments). 
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D6j Tests of between-subjects effects - Perceived Behavioural Control (Total) 

Source Type 1 sum of df 
squares• 

Mean square F Significance 

Corrected Model 785.277(a) 73 10.757 . .938 .614 

Intercept 43 106.735 43 1 06.735 3760.699 .000 

Age 98.550 6 16.425 1 .433 .205 

Gender 2.949 1 2.949 .257 .613 

Ethnicity 1 1 .924 2 5.962 .520 .595 

Household Structure 72.757 7 10.394 .907 .503 

Urban/rural 5 1 .249 1 5 1 .249 4.471 .036 

Gender* Age 89.570 6 14.928 1 .302 .259 

Age*Ethnicity 126.556 8 15.819 1 .380 .209 

Household Structure* Age 125.754 20 6.288 .549 .941 

Urban/rural* Age 48.514 5 9.703 .846 .5 1 9  

Gender*Ethnici ty 1 .949 1 1 .949 . 170 .68 1 

Gender*Household Structure 44. 144 7 6.306 .550 .795 

Gender*Urban/rural 5.364 1 5.364 .468 .495 

Household 95.497 7 13 .642 1 . 190 .3 1 1  
Structure*Ethnicity 

Urban/rural*Ethnicity 10.503 10.503 .9 16  .340 

Error 1833.988 160 1 1 .462 

Total 45726.000 234 

Corrected Total 2619.265 233 

a. R Squared = 0.300 (Adjusted R Squared = -0.020)

D6k Estimated Marginal means - Dependent Variable: Perceived Behavioural Control 
(total) 

Urban/rural Major Urban 

Rural/secondary 
urban 

Mean Std error 

13.225 

14.205 

.27 1 

.365 
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D61 Tests of between-subjects effects - Perceived Difficulty (Total) 

Source Type 1 sum of df Mean square F Significance 
squares a 

Corrected Model 1 19 1 .565(a) 79 15.083 .872 .749 

Intercept 6329.440 6329.440 365.892 .000 

Age 84.228 6 14.038 . 8 12  .562 

Gender 26.059 1 26.059 1 .506 .222 

Ethnicity .371 2 . 1 85 .01 1 .989 

Household Structure 1 68.5 14 7 24.073 1 .392 .213 

Urban/rural 132. 1 19 1 132. 1 19 7 .638 .006 

Gender* Age 158.5 19 6 26.420 1 .527 . 173 

Age*Ethnicity 44.667 8 5 .583 .323 .956 

Household Structure* Age 2 1 8.767 20 10.938 .632 .884 

Urban/rural* Age 4 1 .847 5 8.369 .484 .788 

Gender*Ethnici ty . 102 1 . 102 .006 .939 

Gender*Household Structure 85. 134 7 12 . 162 .703 .669 

Gender*Urban/rural .47 1 1 .471 .027 .869 

Household 159.393 7 22.770 1 .316  .246 
Structure*Ethnicity 

Urban/rural *Ethnicity 2.877 1 2.877 . 166 .684 

Household 68.497 6 1 1 .4 16  .660 .682 
Structure*Urban/rural 

Error 2663.995 154 17.299 

Total 101 85.000 234 

Corrected Total 3855.560 233 

a. R Squared = 0.309 (Adjusted R Squared = -0.045)

D6m Estimated Marginal means - Dependent Variable: Perceived Difficulty (total) 

Urban/rural Major Urban 

Rural/secondary 
urban 

Mean Std error 

4.6 17 

6.224 

.328 

.434 
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D6n Tests of between-subjects effects - Behavioural Intention (Total) 

Source Type 1 sum of df Mean square F Significance 
squares8 

Corrected Model 1975.055(a) 79 25.001 . .966 .562 

Intercept 25000. 174 1 25000.174 965.886 .000 

Age 138 .703 6 23. 1 17 .893 .502 

Gender 53 .742 53.742 2.076 . 152 

Ethnicity 140.647 2 70.324 2.717  .069 

Household Structure 358.629 7 5 1 .233 1 .979 .061 

Urban/rural 4.861 4.861 . 1 88 .665 

Gender* Age 127.252 6 2 1 .209 .819  .556 

Age*Ethnicity 225.213 8 28. 152 1 .088 .375 

Household Structure* Age 419.453 20 20.973 . 8 10  .698 

Urban/rural* Age 4 1 .322 5 8 .264 .319 .901 

Gender*Ethnicity 43 .862 1 43.862 1 .695 . 195 

Gender*Household Structure 70. 151 7 1 0.022 .387 .909 

Gender*Urbanlrural 39. 162 1 39. 162 1 .5 1 3  .221 

Household 250.552 7 35.793 1 .383 .216 
Structure*Ethnicity 

Urban/rural *Ethnici ty 1 .413E-02 1 1 .4 13E-02 .001 .98 1 

Household 61 .49 1 6 1 0.248 .396 .881  
Structure*Urbanlrural 

Error 4037.772 156 25.883 

Total 3 1013.000 236 

Corrected Total 6012.826 235 

a. R Squared = 0.328 (Adjusted R Squared = -0.012)
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D6o Estimated Marginal means - Dependent Variable: �ehavioural Intention (total) 

Mean Std error 

Ethnicity European 9.8 19 .388 

Maori 1 3.348 2.070 

Other 12.029 1 .270 

Household Structure Young Single 8 .7 1 8  1 .550 

Flatting 12.900 1 .476 

Young Couple, No Kids 12.775 1 .476 

Family, Preschool Kids 1 1 .050 1 .252 

Family, School-Aged Kids 1 1 .565 .954 

Family, Adult Kids at Home 1 1 .954 1 .202 

Older Couple, No Kids at 13 . 178 1 .0 13  
Home 

Older Single, No Kids at 1 1 .715  1 .302 
Home 

D6p Pairwise Comparisons based on estimated marginal means - Dependent Variable: 
Behavioural Intention (total) 

(I) Ethnicity (J) Ethnicity Mean difference Std error S ignificance a 
(I-J) 

European Maori -3.528 2.087 .092 

Other -2.21 0  1 .303 .09 1 

Maori European 3 .528 2.087 .092 

Other 1 . 3 19  2.424 .587 

Other European 2.210 1 .303 .09 1 

Maori - 1 .3 1 9  2.424 .587 

* The mean difference is significant at the 0.05 level
a Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments) 
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D6p (cont . . .  ) Pairwise Comparisons based on estimated marginal means - Dependent 
Variable: Behavioural Intention (total) 

(I) Ethnicity (J) Ethnicity Mean difference Std error Significance a 
-J) 

Young Single Flatting -4. 1 8 1 (*) 1 .869 .026 
Young Couple, No Kids -4.056(*) 1 .869 .03 1 
Family, Preschool Kids -2.332 1 .703 . 172 
Family, School-Aged Kids -2.847 1 .525 .063 
Family, Adult Kids at Home -3.236 1 .690 .057 
Older Couple, No Kids at -4.460(*) 1 .541 .004 
Home 
Older Single, No Kids at 2.997 1 .7 8 1  .094 
Home 

Flatting Young Single 4. 1 8 1 (*) 1 .869 .026 
Young Couple, No Kids . 1 25 1 .762 .944 
Family, Preschool Kids 1 .849 1 .584 .244 
Family, School-Aged Kids 1 .335 1 .404 .343 
Family, Adult Kids at Home .945 1 .565 .546 
Older Couple, No Kids at -.278 1 .4 1 3  .844 
Home 
Older Single, No Kids at 1 . 1 84 1 .676 .480 
Home 

Young Couple, no Kids Young Single 4.056(*) 1 .869 .031 
Flatting - .125 1 .762 .944 
Family, Preschool Kids 1 .724 1 .584 .277 
Family, School-Aged Kids 1 .210 1 .404 .390 
Family, Adult Kids at Home .820 1 .565 .601 
Older Couple, No Kids at -.403 1 .4 1 3  .776 
Home 
Older Single, No Kids at 1 .059 1 .676 .528 
Home 

Family, Preschool Kids Young Single 2.332 1 .703 . 172 
Flatting -1 .849 1 .584 .244 
Young Couple, No Kids -1 .724 1 .584 .277 
Family, School-Aged Kids - .5 1 5  1 . 172 .66 1 
Family, Adult Kids at Home -.904 1 .360 .507 
Older Couple, No Kids at -2. 127 1 . 1 84 .074 
Home 
Older Single, No Kids_ at -.665 1 .486 .655 
Home 

Family, School Aged Kids Young Single 2.847 1 .525 .063 
Flatting - 1 .335 1 .404 .343 
Young Couple, No Kids -1 .210 1 .404 .390 
Family, Preschool Kids .5 15 1 . 172 .66 1 
Family, Adult Kids at Home -.389 1 . 148 .735 
Older Couple, No Kids at - 1 .613  .925 .082 
Home 
Older Single, No Kids at -. 150 1 .286 .907 
Home 
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D6p (cont . . . ) Pairwise Comparisons based on estimated marginal means - Dependent 
Variable: Behavioural Intention (total) 

· 

Family, Adult Kids at Home Young Single 3 .236 
Flatting -.945 
Young Couple, No Kids -.820 
Family, Preschool Kids .904 
Family, School�Aged Kids .389 
Older Couple, No Kids at -1 .224 
Home 
Older Single, No Kids at .239 
Home 

Older couple, No Kids at Young Single 4.460(*) 
Home 

Flatting .278 
Young Couple, No Kids .403 
Family, Preschool Kids 2.127 
Family, School-Aged Kids !

"
.61 3  

Family, Adult Kids at Home 1 .224 
Older Single, No Kids at 1 .462 
Home 

Older Single, No Kids at Young Single 2.997 
Home 

Flatting - 1 . 1 84 
Young Couple, No Kids -1 .059 
Family, Preschool Kids .665 
Family, School-Aged Kids . 150 
Family, Adult Kids at Home -.239 
Older Couple, No Kids at - 1 .462 
Home 

* The mean difference is significant at the 0.05 level

1 .690 
1 .565 
1 .565 
1 .360 
1 . 148 
1 . 1 60 

1 .464 

1 .54 1 

1 .4 1 3  
1 .4 1 3  
1 . 1 84 
.925 

1 . 160 
1 .302 

1 .781  

1 .676 
1 .676 
1 .486 
1 .286 
1 .464 
1.302 

a Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments) 

D6q Standardised Regression Weights for Tomato Version 

Expected 

Estimate Critical Ratio Estimate 

Attitude to GE -> Attitude to behaviour 0.607 12.672 0.564 

Attitude to behaviour-> Behavioural Intention 0.744 1 1 .922 0.959 

Perceived Moral Obligation-> Behavioural -0. 149 -1 .604 0 
Intention 

Subjective Norm-> Behavioural Intention -0.01 3  -0.098 0 

Perceived Control-> Behavioural Intention -0.9'60 -2.696 0 

Perceived Difficulty-> Behavioural Intention 0.927 2.667 0 

.057 

.546 

.601 

.507 

.735 

.293 

.871 

.004 

.844 

.776 

.074 

.082 

.293 

.262 

.094 

.480 

.528 

.655 

.907 

.871 

.262 

Final 

Critical Ratio 

12.024 

16.315 

0 

0 

0 

0 
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D6r Correlations: 
Expected Final 

Estimate Estimate 

Perceived Moral Obligation - Social Norm -0.623 -0.622 

Perceived Moral Obligation - Perceived Control 0 0 

Perceived Moral Obligation - Perceived Difficulty 0 0 

Social Norm - Perceived Control 0 0 

Social Norm - Perceived Difficulty 0 0. 1 29 

Perceived Control - Perceived Difficulty 0.947 0.8 19 

Attitude to Behaviour - Perceived Moral Obligation -0.666 -0.643 

Attitude to Behaviour - Social Norm 0.809 0.801 

Attitude to Behaviour - Perceived Control 0 0 

Attitude to Behaviour - Perceived Difficulty -0.209 0. 1 9 1

Squared Multiple Correlations: 

Attitude to Behaviour 0.369 0.3 1 8  

Behavioural intention 1 .000 0.920 

AIC 707.297 7 1 8.849 
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D6s Frequency of each rating for outcome (b), moral obligation (m), social norm (n), 
difficulty (d) and control belief measures (c) for tomatoes (purchase at least monthly). 

I I 

1 2 3 4 5 6 7 total 

Count Count Count Count - Count Count Count N= 

TB !-unnatural 12  20 37 50 49 33 68 269 

TB2-wholesome 46 21  29 89 32 24 27 268 

TB3-unfamiliar ' 8 12  20 80 37 38 69 264 

TB4-no confidence 23 27 26 72 32 24 59 263 

TB5-unknown long te� 7 6 9 45 32 51  1 16 266 
consequences 

TB6-good quality and taste 17 12 17 82 4 1  46 45 260 

TB7-benefits nature 62 33 30 90 25 10  14  264 

TB8-nice texture 16  9 21  99 43 47 29 264 

TB9-easy to handle/use 1 3  9 14 1 00 43 45 37 261 

TN1-my family thinks I should . . .  54 23 29 122 2 1  14 1 264 
avoid/buy 

TC1-too expensive 14 20 32 1 15 32 28 28 269 

TC2-never available 40 49 37 9 1  1 1  15 18 261 

TDl-easily distinguishable 82 45 34 75 1 6  5 9 266 

TD2- I would notice if gm 47 36 4 1  77 22 14 27 264 

TMl-morally wrong 23 1 8  23 94 29 27 5 1  265 

TM2-against my basic principles 15 27 32 72 26 29 63 264 

TM3-interferes with nature 10 19  21  77 36 35 66 264 
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D7 Part Two. Intention to buy or avoid genetically modified jeans. 

D7a Frequency of Purchase 

N= % · Valid % Cumulative % 

More than 4 Pairs a Year 8 1 .9 1 .9 1 .9 

3-4 Pairs a Year 19  4.5 4.5 6.4 

1-2 Pairs a Year 106 25. 1 25. 1 3 1 .5 

Less Than 1 Pair a Year 212 50. 1 50.2 8 1 .8 

Never Purchase 77 18.2 18.2 100.0 

Total 422 99.8 100.0 

Missing 1 0.2 

Total 423 100.0 

D7b Tests of between-subjects effects - Attitude to Behaviour (Total) 

Source Type 1 sum of df Mean square F Significance 
squares a 

Corrected Model 14 14.59 1 (a) 90 15.7 1 8  .920 .672 

Intercept 37367.003 1 37367.003 2186.022 .000 

Age 162.761 6 27. 127 1 .587 . 152 

Gender 1 . 102 1 . 102 .064 .800 

Ethnicity 4.920 2 2.460 . 144 .866 

Urban/rural 1 1 .443 1 1 .443 .669 .4 14 

Household Structure 101 .340 7 14.477 .847 .550 

Gender* Age 80.7 1 1  6 13 .452 .787 .58 1  

Age*Ethnicity 125.210 9 13.912 .814 .604 

Age*Urban/rural 37.844 6 6.307 .369 .898 

Age*Household Structure 442.017  26 17.001 .995 .477 

Gender*ethnicity 62.944 2 3 1 .472 1 .84 1 . 16 1  

Gender*U rban/rural .229 .229 .01 3  .908 

Gender*Ethnicity 79.430 7 1 1 .347 .664 .703 

Ethnicity*urban/rural 42.554 2 21 .277 1.245 .290 

Ethnicity*Household 194.600 8 24.325 1 .423 . 1 88 
Structure 

Household 67.488 6 1 1 .248 .658 .684 
structure*urban/rural 

Error 3726.406 218  17 .094 

Total 42508.000 309 

Corrected Total 5 140.997 308 

a. R Squared = 0.275 (Adjusted R Squared = -0.024) 
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D7c Tests of between-subjects effects - Perceived Moral Obligation (Total) 

Source Type 1 sum of df Mean square F Significance 
squares• 

Corrected Model 1895.745(a) 90 21 .064 .890 .734 

Intercept 42990.6 18 1 42990.6 18  1 8 17 . 1 1 1 .000 

Age 388.282 6 64.7 14 2.735 .014 

Gender 14.320 14.320 .605 .437 

Ethnicity 25.097 2 12.549 .530 .589 

Household Structure 195 .938 7 27.99 1 1 . 1 83 .314 

Urban/rural 38.840 1 38.840 1 .642 .201 

Age*gender 64. 109 6 1 0.685 .452 .843 

Age*Ethnicity 237.230 9 26.359 1 . 1 14 .354 

Age*Household Structure 45 1 .692 26 17.373 .734 .824 

Age*urban/rural 17.000 6 2.833 . 1 20 .994 

Gender*ethnici ty 41 .880 2 20.940 .885 .414 

Gender*household Structure 138.506 7 19.787 .836 .558 

Gender*urban/rural 10.078 1 10.078 .426 .5 15  

Household 96.268 8 12.034 .509 .849 
structure*ethnicity 

Urban/rural *ethnicity 7.787 2 3.893 . 165 .848 

Household 168.717 6 28 . 1 19 1 . 1 89 .313 
structure*urban/rural 

Error 5086.637 215 23.659 

Total 49973.000 306 

Corrected Total 6982.382 305 

a. R Squared = 0.272 (Adjusted R Squared = -0.033)

D7d Estimated Marginal means - Dependent Variable: Perceived Moral Obligation 
(total) 

Mean Std error 

13-17 1 1 .000 1 .025 

1 8-24 9.432 .772 

25-34 1 1 .8 12 .5 10 

35-44 13 .3 17 .5 19 

45-54 1 1 .61 7 .606 

55-64 12.545 .818  

65+ 1 1 .3 13 1 . 174 
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D7e Pairwise Comparisons based on estimated marginal means - Dependent Variable: 
Perceived Moral Obligation (total) 

(I) Age (J) Age Mean difference Std error Significance" 
I-1 

13- 17  1 8-24 1 .568 1 .283 .223 
25-34 -.8 1 2  1 . 145 .479 
35-44 -2.3 17(*) . 1 . 149 .045 
45-54 -.61 7  1 . 1 9 1  .605 
55-64 -1 .545 1 .3 1 1  .239 
65+ -.3 13 1 .559 .841  

18-24 13-17  - 1 .568 1 .283 .223 
25-34 -2.379(*) .925 .01 1
35-44 -3.885(*) .930 .000 
45-54 -2. 1 84(*) .982 .027 
55-64 -3.1 1 3(*) 1 . 1 25 .006 
65+ -1 .880 1 .406 . 1 82 

25-34 13- 17  . 8 12  1 . 145 .479 
1 8-24 2.379(*) .925 .01 1
35-44 - 1 .505(*) .727 .039 
45-54 . 195 .792 .806 
55-64 -.734 .963 .447 
65+ .499 1 .280 .697 

35-44 1 3- 17  2.3 17(*) 1 . 149 .045 
1 8-24 3.885(*) .930 .000 
25-34 1 .505(*) .727 .039 
45-54 1 .700(*) .798 .034 
55-64 .772 .968 .426 
65+ 2.005 1 .284 . 1 19 

45-54 13- 17  .6 17  1 . 191  .605 
1 8-24 2. 1 84(*) .982 .027 
25-34 -. 195 .792 . 806 
35-44 -1 .700(*) .798 .034 
55-64 -.929 1 .0 18  .362 
65+ .304 1 .322 . 8 18  

55-64 13-17  1 .545 1 .3 1 1  .239 
1 8-24 3. 1 13(*) 1 . 125 .006 
25-34 .734 .963 .447 
35-44 -.772 .968 .426 
45-54 .929 1 .0 1 8  .362 
65+ 1 .233 1 .43 1 .390 

65+ 1 3- 17 .3 13 1 .559 .84 1  
1 8-24 1 .880 1 .406 . 1 82 
25-34 -.499 1 .280 .697 
35-44 -2.005 1 .284 . 1 1 9 
45-54 -.304 1 .322 .8 1 8  
55-64 -1 .233 1 .43 1 .390 

* The mean difference is significant at the 0.05 level
• Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments)
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D7f Tests of between-subjects effects - Subjective Norm (Total) 

Source Type 1 sum of df Mean square F Significance 
squares• 

Corrected Model 582.91 8(a) 90 6.477 .862 .788 

Intercept 16475.573 1 16475.573 2193.347 .000 

Age 75. 1 1 1 6 12.5 1 8  1 .667 . 130 

Gender . 196 . 196 .026 .872 

Ethnicity 12.499 2 6.250 .832 .437 

Household Structure 54.994 7 7.856 1 .046 .400 

Urban/rural 3.567 1 3.567 .475 .492 

Gender* Age 25.368 6 4.228 .563 .760 

Age*Ethnici ty 40.770 9 4.530 .603 .794 

Household Structure* Age 143.983 26 5.538 .737 .821 

Urban/rural*Age 3 1 . 142 6 5 . 190 .691 .657 

Gender*Ethnicity 14.260 2 7 . 130 .949 .389 

Gender*Household Structure 29.545 7 4.221 .562 .786 

Gender*Urban/rural 8 .088 1 8 .088 1 .077 .301 

Household 59.650 8 7.456 .993 .443 
Structure*Ethnicity 

Urban/rural *Ethnicity 68.996 2 34.498 4.593 .01 1 

Household 14.749 6 2.458 .327 .922 
Structure*Urban/rural 

Error 1622.508 216 7.5 12 

Total 1 8681 .000 307 

Corrected Total 2205.427 306 

a. R Squared = 0.264 (Adjusted R Squared = -0.042)

D7g Estimated Marginal means - Dependent Variable: Subjective Norm (total) 

Urban/rural Ethnicity Mean Std error 

Major urban European 7.339 .203 

Maori 7.923 .744 

Other 6.353 .65 1 

Rural/ European 7.304 .266 
Secondary 
urban 

Maori 8 .000 1 .200 

Other 7.750 1 .342 
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D7h Tests of between-subjects effects - Perceived Behavioural Control (Total) 

Source Type 1 sum of df Mean square F Significance 
squares8 

Corrected Model 866.009(a) 90 9.622 .946 .613  

Intercept 64529.388 1 64529.388 6344.979 .000 

Age 60.557 6 10.093 .992 .43 1 

Gender 1 .449 1 1 .449 . 142 .706 

Ethnicity 21 .761 2 1 0.880 1 .070 .345 

Household Structure 1 1 3.583 7 16.226 1 .595 . 1 38  

Urban/rural 2.524 1 2.524 .248 .619 

Gender* Age 68.528 6 1 1 .421 1 . 123 .350 

Age*Ethnicity 1 13.202 9 12.578 1 .237 .274 

Household Structure* Age 255.351  26 9.821 .966 .5 1 6  

Urban/rural* Age 78. 148 6 1 3.025 1 .281  .267 

Gender*Ethnicity 1 1 .687 2 5 .843 .575 .564 

Gender*Household Structure 47.900 7 6.843 .673 .695 

Gender* Urban/rural .674 1 .674 .066 .797 

Household 45.408 8 5 .676 .558 . 8 1 1 
Structure*Ethnicity 

Urban/rural *Ethnici ty 38.606 2 19.303 1 .898 . 152 

Error 2247.603 221 10. 170

Total 67643.000 3 1 2  

Corrected Total 3 1 13 .612 3 1 1  

a. R Squared = 0.278 (Adjusted R Squared = -0.01 6)
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D7i Tests of between-subjects effects - Perceived Difficulty (Total) 

Source Type 1 sum of df Mean square F Significance 
squares• 

Corrected Model 665.596(a) 90 7.396 .805 .879 

Intercept 53769.199 53769.199 5855.9 8 1  .000 

Age 37.032 6 6.172 .672 .672 

Gender 4.496 1 4.496 .490 .485 

Ethnicity 4.485 2 2.243 .244 .784 

Household Structure 67.200 7 9.600 1 .046 .400 

Urban/rural 1 1 .221 1 1.221 1 .222 .270 

Gender* Age 53.785 6 8.964 .976 .442 

Age*Ethnicity 45.726 9 5.08 1 .553 .834 

Household Structure*Age 172. 162 26 6.622 .721 .838 

Urban/rural* Age 69.543 6 1 1 .591 1 .262 .276 

Gender*Ethnicity 58.915 2 29.458 3.208 .042 

Gender*Household Structure 1 9.769 7 2.824 .308 .950 

Gender*Urban/rural 5.283 1 5.283 .575 .449 

Household 45.233 8 5.654 .616 .764 
Structure*Ethnicity 

Urban/rurai*Ethnicity 47.023 2 23.5 1 1  2.561 .080 

Household 23.722 6 3 .954 .43 1  .858 
structure *urban/rural 

Error 1928.205 210 9. 182

Total 56363.000 301 

Corrected Total 2593.801 300 

a. R Squared = 0.257 (Adjusted R Squared = -0.062)

D7j Estimated Marginal means - Dependent Variable: Perceived Difficulty (total) 

Urban/rural Ethnicity Mean Std error 

Major urban European 13.027 .222 

Maori 14.177 .8 1 1 

Other 12.867 .975 

Rural/ European 13 .816 .300 
Secondary 
urban 

Maori 12.216  1 .376 

Other 12.250 1 .459 
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D7j Estimated Marginal means - Dependent Variable: Perceived Difficulty (total) 

Ethnicity Gender Mean Std error 

European Male 13 .239 .264 

Female 13 .604 .253 

Maori Male 12.889 1 . 196 

Female 13.504 .937 

Other Male 14. 1 17 .975 

Female 1 1 .000 1 .459 

D7k Tests of between-subjects effects - Behavioural Intention (Total) 

Source Type 1 sum of df Mean square F Significance 
squares• 

Corrected Model 1613 .536(a) 90 17.928 .884 .746 

Intercept 36898.875 1 36898.875 1819.996 .000 

Age 238.017 6 39.669 1 .957 .073 

Gender . 131  1 . 1 3 1  .006 .936 

Ethnicity 3.547 2 1 .773 .087 .9 1 6  

Household Structure 1 12.714 7 16 . 102 .794 .593 

Urban/rural 4.540 4.540 .224 .637 

Gender* Age 1 14.752 6 19. 125 .943 .465 

Age*Ethnicity 134.657 9 14.962 .738 .674 

Household Structure* Age 468.276 26 18 .01 1 .888 .625 

Urban/rural* Age 77.667 6 12.945 .638 .699 

Gender*Ethnicity 63.297 2 3 1 .649 1 .561 .212 

Gender*Household Structure 54.633 7 7.805 .385 .9 1 1  

Gender*Urban/rural 19.901 19.901 .982 .323 

Household 200.673 8 25.084 1 .237 .278 
Structure*Ethnicity 

Urban/rural *Ethnici ty 57.499 2 28.749 1 .4 1 8  .244 

Household 63.23 1 6 1 0.538 .520 .793 
structure* urban/rural 

Error 4480.589 22 1 20.274 

Total 42993 .000 312 

Corrected Total 6094.125 31 1 

a. R Squared = 0.265 (Adjusted R Squared = -0.035)
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D71 Estimated Marginal means · Dependent Variable: Behavioural Intention (total) 

Mean Std error 

13-17 1 1 .400 .98 1  

1 8-24 12.432 .721 

25-34 10.895 .473 

35-44 9.805 .484 

45-54 1 1 .355 .557 

55-64 10.528 .73 1 

65+ 9.375 1 .097 
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D7m Pairwise Comparisons based on estimated margin�! means - Dependent Variable: 
Behavioural Intentions (total) 

(I) Age (J) Age Mean difference Std error Significance• 
-J 

13-17 1 8-24 - 1 .032 1 .21 8 .397 
25-34 .505 1 .089 .643 
35-44 1 .595 1 .094 . 146 
45-54 4.5 16E-02 1 . 128 .968 
55-64 .872 1 .223 .476 
65+ 2.025 1 .47 1 . 170 

1 8-24 13-17 1 .032 1 .218  .397 
25-34 1 .537 .863 .076 
35-44 2.628(*) .869 .003 
45-54 1 .078 .91 1 .238 
55-64 1 .905 1 .027 .065 
65+ 3.057{*} 1 .313 .020 

25-34 1 3-17  -.505 1 .089 .643 
1 8-24 -1 .537 .863 .076 
35-44 1 .090 .677 . 108 
45-54 -.459 .73 1 .530 
55-64 .368 .87 1  .673 
65+ 1 .520 1 . 194 .204 

35-44 1 3- 17 -1 .595 1 .094 . 146 
18-24 -2.628(*) .869 .003 
25-34 -1 .090 .677 . 1 08 
45-54 -1 .550(*) .738 .037 
55-64 -.723 .877 .410 
65+ .430 1 . 199 .720 

45-54 13-17 -4.5 16E-02 1 . 128 .968 
1 8-24 -1 .078 .9 1 1  .238 
25-34 .459 .73 1 .530 
35-44 1 .550(*) .738 .037 
55-64 .827 .9 19 .369 
65+ 1 .980 1 .230 . 108 

55-64 13-17 -.872 1 .223 .476 
1 8-24 - 1 .905 1 .027 .065 
25-34 -.368 .87 1 .673 
35-44 .723 .877 .410 
45-54 -.827 .919 .369 
65+ 1 . 153 1 .3 18  .382 

65+ 13- 17 -2.025 1 .47 1 . 170 
1 8-24 -3.057(*) 1 .3 1 3 .020 
25-34 - 1 .520 1 . 1 94 .204 
35-44 -.430 1 . 199 .720 
45-54 - 1 .980 1.230 . 1 08 
55-64 - 1 . 153 1 .3 1 8  .382 

* The mean difference is significant at the 0.05 level
• Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments)
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D7n Standardised Regression Weights For Jeans Version 

Expected Final 

Estimate Critical Ratio Estimate Critical Ratio 

Attitude to GE -> Attitude to behaviour 0.095 2.7 1 1  0.060 1 .783 

Attitude to behaviour -> Behavioural Intention 0.236 0.735 0.988 22.85 1 

Perceived Moral Obligation-> Behavioural - 1 .495 -0.832 0 0 
Intention 

Social Norm-> Behavioural Intention 0.458 0.570 0 0 

Perceived Control-> Behavioural Intention -6.073 -0.666 0 0 

Perceived Difficulty-> Behavioural Intention 5.823 0.667 0 0 

D7o Correlations : 
Expected Final 

Estimate Estimate 

Perceived Moral Obligation - Social Norm -0.702 -0.699 

Perceived Moral Obligation - Perceived Control -0.302 0 

Perceived Moral Obligation - Perceived Difficulty -0. 1 1 1  0 

Social Norm - Perceived Control 0.088 0 

Social Norm - Perceived Difficulty -0.063 -0.82 

Perceived Control - Perceived Difficulty 0.979 0.929 

Attitude to Behaviour - Perceived Moral Obligation -0.815 -0.8 18  

Attitude to  Behaviour - Social Norm 0.862 0.836 

Attitude to Behaviour - Perceived Control 0. 164 0 

Attitude to Behaviour - Perceived Difficulty 0.025 -0.03 1 

Squared Multiple Correlations: 

Attitude to Behaviour 0.009 0.004 

Behavioural Intention 1 .000 0.977 

AIC 672.096 683.403 
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D7p Frequency of each rating for outcome (b), moral obligation (m), social norm (n), 
difficulty (d) and control belief measures (c) for jeans {purchase). 

1 2 3 4 5 6 7 total 

Count Count Count Count Count Count Count N= 

JB !-unnatural 20 20 43 80 5 1  50 80 344 

JB2-wholesome 18 8 15 60 47 64 130 342 

JB3-unfamiliar 25 28 45 143 34 23 43 34 1 

JB4-no confidence 19 14 12 83 45 68 100 341 

JB5-unknown long term 19 12  1 8  1 17 63 58 54 341 
consequences 

JB6-good quality and taste 7 1  39  34 105 27 22 34 332 

JB7-benefits nature 3 1  24 3 1  178 30 23 17 334 

JB8-nice texture 3 1  14  16  132 70 36 36 335 

JB9-easy to handle/use 19 17 44 120 34 43 59 336 

JNl-my family thinks I should . . .  49 30 24 174 34 8 20 339 
avoid/buy 

JCl-too expensive 29 15 23 133 38 43 62 343 

JC2-never available 42 37 42 150 29 12 20 3 32 

m ! -easily distinguishable 63 66 5 1  108 23 1 1  17  339 

JD2- I would notice if gm 53 49 53 1 16 25 17 21  334 

JM I-morally wrong 26 29 56 94 39 34 65 343 

1M2-against my basic principles 26 30 47 90 28 37 78 336 

1M3-interferes with nature 1 6  1 2  27 104 40 36 97 332 
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Appendix E - Knowledge Study 

El Consent Form A 

THIS CONSENT FORM WILL BE HELD FOR A PERIOD OF SIX 

YEARS 

Title: Public Perceptions of Genetically Modified Products 
Researcher: Joanna Gamble 

I have been given and have understood an explanation of this research project. I have had an 
opportunity to ask questions and have them answered. 

I understand that I may withdraw myself or any information traceable to me at any time up to 
June 301h, 2000 without giving a reason.

• I agree to take part in this research.
• I understand that I need to fill in two 1 0  minute questionnaires (one month apart), and

listen to a 30 minute discussion of genetic engineering.

Signed: 

Name (please print clearly) : 

Date: 

APPROVED BY THE UNIVERSTIY OF AUCKLAND HUMAN SUBJECTS ETHICS 
COMMITTEE 

On 1 0/03/00 for a period of 2 years, from 08/03/00 reference 2000 I 0 1 0  
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E2 Consent Form B 

THIS CONSENT FORM WILL BE HELD FOR A PERIOD OF SIX 

YEARS 

Title: Public Perceptions of Genetically Modified Products 
Researcher: Joanna Gamble 

I have been given and have understood an explanation of this research project. I have had an 
opportunity to ask questions and have them answered. 

I understand that I may withdraw myself, or any information traceable to me at any time up to 
June 30th, 2000 without giving a reason. · 

• I agree to take part in this research.
• I understand that I need to fill in two 10 minute questionnaires, one month apart.

Signed: 

Name (please print clearly): 

Date: 

APPROVED BY THE UNIVERSTIY OF AUCKLAND HUMAN SUBJECTS ETHICS 
COMMITTEE 

On 1 0/03/00 for a period of 2 years, from 08/03/00 reference 2000 I 0 1 0
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E3 Participant Information Sheet 

Title: Public perceptions of genetically engineered products· 

To: Social and Community Psychology students,. 

My name is Joanna Gamble, and I am a student at the University of Auckland conducting research for a PhD 
degree in the Psychology department. I am conducting this research for the purpose of my thesis on public 
perceptions of genetically engineered products. This study attempts to understand how much people know about 
genetic engineering, and what they think about it. 

You are invited to participate in my research and I would appreciate any assistance you can offer me. You are 
under no obligation to participate, and non-participation will not affect your grades. The information will be 
used by a number of organisations, including governmental ministries, environmental and consumer groups, 
exporters, manufacturers, and agricultural groups. 

If you would like to participate, I would like you to fill out a ten minute survey. For some of you, I will then 
provide some information about the technology which will take about 30 minutes. In one month' s  time, I will 
need you to fill in another 10 minute survey. 

All the information you provide is confidential, and your results will only be used in aggregate form. If you have 
any queries, I can be contacted at: 

HortResearch 
Ph: 8 15 4200 

My supervisor is: Prof. Graham Vaughan 

The Head of Department is: 

Department of Psychology 
The University of Auckland 
Private Bag 92019 
Auckland 

Prof. Graham Vaughan 
Department of Psychology 
The University of Auckland 
Private Bag 920 19 
Auckland 

For any queries regarding ethical concerns, please contact: 

The Chair, The University of Auckland Human Subjects Ethics Committee, 
The University of Auckland, Research Office - Office of the Vice Chancellor, Private Bag 92019, Auckland. 
Tel 37377999, extn 7830 

APPROVED BY THE UNIVERSITY OF AUCKLAND HUMAN SUBJECTS ETHICS COMMITTEE On 
1 0/03/00 for a period of 2 years, from 08/03/00 reference 2000 I 0 1 0
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E4a Questionnaire Administered to all students at first meeting 
Genetic Engineering in Food Production 

Initials: Age (years) :  

Tutorial Time: 

Gender: CD male @ female 

1 .  For the following questions, there is a scale from 1 to 7 with the end points marked as extreme 
opposites. Please circle the number in each line that best represents your opinion. 

Applying gene technology in Extremely 1 2 3 4 5 6 7 Extremely 
food production is Bad Good 

Applying gene technology in Extremely 1 2 3 4 5 6 7 Extremely 
food production is Foolish wise 

l am . . .  Strongly 1 2 3 4 5 6 7 Strongly for 
against genetic 
gen�tic engineering 
engineering in food 
in food production 
production 

2. The use of genetic modification in food production would:
(please circle one number per line) 

Cause allergies in humans Strongly 1 2 3 4 5 6 7 Strongly 
disagree agree 

How confident are you in your rating ? Very un- 1 2 3 4 5 6 7 Very 
con!J.dent con!J.dent 

Improve the standard of living of future Strongly 2 3 4 5 6 7 Strongly 
generations disagree agree 
How confident are you in your rating? Very un- 2 3 4 5 6 7 Very 

con!J.dent con!J.dent 
Produce healthier food Strongly 1 2 3 4 5 6 7 Strongly 

disagree agree 
How confident are you in your rating ? Very un- 2 3 4 5 6 7 Very 

con!J.dent confident 
Produce good quality products Strongly 2 3 4 5 6 7 Strongly 

disagree agree 
How confident are you in your rating ? Very un- 2 3 4 5 6 7 Very 

r 
con!J.dent con!J.dent 

Produce products that threaten human health Strongly 2 3 4 5 6 7 Strongly 
disagree agree 

How confident are you in your rating? Very un- 2 3 4 5 6 7 Very 

1 Increase choice in supermarkets 
con!J.dent con[.ulent 
Strongly 2 3 4 5 6 7 Strongly 
disagree agree 

How confident are you in your rating ? Very un- 2 3 4 5 6 7 Very 

t C�use environmental hazards 

con!J.dent con!J.dent 
Strongly 2 3 4 5 6 7 Strongly 
disagree agree 

How confident are you in your rating? Very un- 2 3 4 5 6 7 Very 
con!J.dent con!J.dent 
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Interfere with wild species in Strongly 2 3 ' 4 5 6 7 Strongly 
nature disagree agree 
How confident are you in your Very un- 2 3 4 5 6 7 Very 
ratins.? confl.dent contJ..dent 
Solve environmental problems Strongly 2 3 4 5 6 7 Strongly 

disagree agree 
How confident are you in your Very un- 1 2 3 4 5 6 7 Very 
ratins.? confl.dent confident 
Reduce the price of food Strongly 1 2 3 4 5 6 7 Strongly 
products disagree agree 
How confident are you in your Very un- 2 3 4 5 6 7 Very 
ratins.? confl.dent confl.dent 
Have unknown long term Strongly 2 3 4 5 6 7 Strongly 
consequences on health and • disagree agree 
the environment 
How confident are you in your Very un- 1 2 3 4 5 6 7 Very 
ratins.? confl.dent contJ..dent 
Benefit third world countries Strongly 1 2 3 4 5 6 7 Strongly 

disagree agree 
How confident are you in your Very un- '1 2 3 4 5 6 7 Very 
ratins.? confl.dent contJ..dent 
Benefit the producer Strongly 2 3 4 5 6 7 Strongly 

disagree agree 
How confident are you in your Very un- 1 2 3 4 5 6 7 Very 
ratins.? confl.dent confl.dent 
Be unnatural Strongly 2 3 4 5 6 7 Strongly 

disagree agree 
How confident are you in your Very un- 2 3 4 5 6 7 Very 
ratins.? confl.dent confj_dent 
Interfere with nature Strongly 1 2 3 4 5 6 7 Strongly 

disagree · agree 
How confident are you in your Very un- 2 3 4 5 6 7 Very 
ratins.? confl.dent confident 

3. Please indicate your agreement or disagreement to the following statements by circling one

number for each question. 

Strongly disagree Strongly agree 

I personally am very knowledgeable about the use 1 2 3 4 5 6 7 

of gene technology in food production. 

The average person in this country is very 1 2 3 4 5 6 7 

knowledgeable about the use of gene technology 
in food. 

Science is very knowledgeable about the use of · 2 3 4 5 6 7 

gene technology in food production. 

The Government is very knowledgeable about the 1 2 3 4 5 6 7 

use of gene technology in food production. 

The industry is very knowledgeable about the use 2 3 4 5 6 7 

of gene technology in food production. 
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4. Below are some items that should be rated as true or false. Please circle 1 if you think the
statement is true, or circle 2 if you think the statement is false. 

There are bacteria which live in waste water 

Ordinary tomatoes do not contain genes, while genetically modified tomatoes do. 

The cloning of living things produces exactly identical offspring 

By eating a genetically modified fruit, a person's genes could also become modified 

Viruses can be contaminated by bacteria 

Yeast for brewing beer consists of living organisms 

It is possible to find out in the first few months of pregnancy whether a child will 
have Down's syndrome 

Genetically modified animals are always bigger than ordinary ones 

More than half of the human genes are identical to those of chimpanzees 

It is impossible to transfer animal genes into plants 

True 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

False 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

5. Please indicate your agreement or disagreement to the following statements by circling one
number for each question. 

Strongly disagree Strongly agree 

I am constantly sampling new and different foods 1 2 3 4 5 6 7 

I don't trust new foods 1 2 3 4 5 6 7 

If I don't know what is in a food, I won't try it 1 2 3 4 5 6 7 

I like foods from different countries 1 2 3 4 5 6 7 

Ethnic food looks too weird to eat 1 2 3 4 5 6 7 

At dinner parties, I will try a new food 1 2 3 4 5 6 7 

I am afraid to eat things I have never had before 1 2 3 4 5 6 7 

I am very particular about the foods I will cat 1 2 3 4 5 6 7 

I will eat almost anything 1 2 3 4 5 6 7 

I like to try new ethnic restaurants 2 3 4 5 6 7 

The balance of nature is very delicate and easily 1 2 3 4 5 6 7 
upset by human activities. 

The earth is like a spaceship with only limited 1 2 3 4 5 6 7 
room and resources. 

Plants and animals do not exist primarily to be 2 3 4 5 6 7 
used by humans. 

Mankind was created to rule over the rest of 1 2 3 4 5 6 7 
nature. 
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E4b Extension to questionnaire administered to all students at second meeting. 

Since the last time you answered this questionnaire in April, have you thought about genetic 
modification . • •  ? 

· 

More 
Less 
About the same as usual 
I didn't answer a questionnaire last time

1 
2 
3 
4 

Please detail any attempts you've made at gammg more information about genetic 
modification. This could include using the internet, going to the library, or discussing the issue 
with other people, etc. 

E4c Questionnaire given to students in treatment condition ·in second meeting. 

Please answer the following question only if you received a presentation about 

genetic engineering in your psychology tutorial at the beginning of April. 

Strongly Strongly 
disagree agree 

On the whole, I thought the presenters were 1 2 3 4 5 6 7 
very knowledgeable 

I didn't trust the speakers to tell the truth 1 2 3 4 5 6 7 
The speakers were very neutral in presenting 1 2 3 4 5 6 7 
the facts 

I felt the speakers lacked credibility 2 3 4 5 6 7 

That's · it !  
Thank you very much for helping with this research ! 

335 



ES Main effect of treatment on general attitude statements regarding genetic 
engineering in food production averaged across time. 

COI_ltrOl treatment df p=value 

Applying ge in food production is extremely 3.65 3.71 1 0.767 
bad (1) - extremely good (7) 

Applying gc in food production is extremely 3.89 3.73 0.467 
foolish ( 1 ) - extremely wise (7)

I am strongly against ( 1 ) - strongly for (7) ge 3.50 3 .67 0.498 
in food production. 

E6 Main effect of �ime on general attitude statements regarding genetic engineering in 
food production averaged across treatment. 

control treatment df p=value 

Applying ge in food production is extremely 3 .46 3 .92 1 0.029 
bad (1) - extremely good (7) 

Applying ge in food production is extremely 3 .67 3 .93 1 0. 190
foolish ( 1 ) - extremely wise (7) 

I am strongly against (1) - strongly for (7) ge 3.47 3 .74 1 0.260 
in  food production. 

E7 Treatment* Time interaction for general attitude statements regarding genetic 
engineering in food production. 

Control Treatment df LSD p=value 

Before After Before After 

Applying ge in food production is extremely 3.57 3 .74 3 .40 4.03 1 12 0.648 0.279 
bad (1) - extremely good (7) 

Applying ge in food production is extremely 3.91 3 .87 3 .5 1  3.97 1 12 0.630 0.221 
foolish (1) - extremely wise (7) 

I am strongly against (1) - strongly for (7) ge 3.48 3 .52 3 .46 3 .89 1 12 0.781  0.447 
in food production. 
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E8 Main effect of treatment on confidence in ratings for specific risks and benefits 
associated with using genetic engineering in food �roduction, averaged across time. 

co.ntrol treatment df Q=Value 

Confidence total 66.9 69.9 1 0.330 

Cause allergies in humans 4.07 3 .93 1 0.6 1 9  

Improve standard o f  living o f  future 4.13 4.07 1 0.81 6  
generations (r) 

Produce healthier food (r) 4.33 4.54 1 0.458 

Produce good quality products (r) 4.13 4.33 1 0.416  

Produce products that threaten human health 4.28 4.28 1 0.986 

Increase choice in supermarkets (r) 4.91 4.90 1 0.969 

Cause environmental hazards 4.37 4.43 1 0.830 

Interfere with wild species in nature 4.24 4.72 1 0.099 

Solve environmental problems (r) 4.35 4.56 1 0.448 

Reduce the price of food products (r) 4.39 4.47 1 0.749 

Have unknown long term consequences for 4.50 4.96 1 0. 108
health and environment 

Benefit third world countries (r) 4.72 4.69 0.934 

Benefit the producer 5.04 5 .32 1 0.286 

Be unnatural 4.93 5.33 1 0 . 170 

Interfere with nature 4.59 5.39 1 0.007 

E9 Main effect of time on confidence ratings for specific risks and benefits associated 
with using genetic engineering in food �roduction, averaged across treatment. 

Before After df Q=value 

Confidence total 6.81 69.4 1 0.660 

Cause allergies in humans 3 .76 4.2 1 1 0.103 

Improve standard of living of future 4.00 4.19 0.467 
generations (r) 

Produce healthier food (r) 4.53 4.38 1 0.605 

Produce good quality products (r) 4.12 4.39 1 0.265 

Produce products that threaten human health 4.25 4.3 1 0.845 

Increase choice i n  supermarkets (r) 4.88 4.93 1 0.84 1 

Cause environmental hazards 4.5 1 4.3 1 1 0.464 

Interfere with wild species in nature 4.5 1 4.56 1 0.858 

Solve environmental problems (r) 4.46 4.49 0.899

Reduce the price of food products (r) 4.34 4.54 0.4 1 1  

Have unknown long term consequences for 4.75 4.81 0.806 
health and environment 

Benefit third world countries (r) 4.44 4.97 0.056 

Benefit the producer 5 . 17  5.25 0.737 

Be unnatural 5.22 5 .14 0.764 

Interfere with nature 5 . 12 5.03 0.768 
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ElO Main effect of treatment on ratings for specific risk.s and benefits associated with 
using genetic engineering in food production, averaged across time. 'Statements Total' 
reflects the sum of the ratings for all iS statements. 

control treatment df p=value 

Statements total 66.43 66.92 1 0.802 

Cause allergies in humans 3.74 4.26 1 0.017  

Improve standard of living of future generations (r) 3.93 3 .60 1 0. 1 84

Produce healthier food (r) 4.00 4.00 1 0 .104 

Produce good quality products (r) 3.65 3.92 1 0.31 2  

Produce pro�ucts that threaten human health 4.46 4. 10 1 0. 147

Increase choice in  supermarkets (r) 2.59 2.75 1 0.507 

Cause environmental hazards 4.76 4.7 1 1 0.840 

Interfere with wild species in nature 4.80 5.00 0.396 

Solve environmental problems (r) 4.61 4.6 1 1 0.993 

Reduce the price of food products (r) 3.76 3 .56 1 0.434 

Have unknown long term consequences for health and 5.41  5.50 1 0.7 14 
environment 

Benefit third world countries (r) 4.20 3�67 1 0.099 

Benefit the producer 5.74 5.72 1 0.938 

B e  unnatural 5.41 5 .5 1  1 0.727 

Interfere with nature 5.37 5.64 1 0.280 

Ell Main effect of time on ratings for specific risks and benefits associated with using 
genetic engineering in food production, averaged across treatment. 'Statements Total' 
reflects the sum of the ratings for all iS statements. 

Before After df p=value 

Statements total 68.92 64.54 0.021 

Cause allergies in humans 4.03 4.08 0.8 1 1  

Improve standard of living of future 3.92 3 .54 0. 133
generations (r) 

Produce healthier food (r) 4.46 4.07 0. 1 34

Produce good quality products (r) 4.02 3 .61  0. 1 12

Produce products that threaten human health 4.49 3.98 0.036 

Increase choice in supermarkets (r) 2.75 2.63 0.62 1 

Cause environmental hazards 4.88 4.58 0.23 1 

Interfere with wild species in nature 4.93 4.92 0.940 

Solve environmental problems (r) 4.98 4.24 0.004 

Reduce the price of food products (r) 3 .8 1  3 .46 0. 1 65

Have unknown long term consequences for 5.56 5.37 0.422 
health and environment 

Benefit third world countries (r) 4.22 3.53 0.027 

Benefit the producer 5.66 5.80 0.520 

Be unnatural 5.59 5.36 0.400 

Interfere with nature 5.61 5.46 0.530 
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. El2 Comparison of change in specific attitude scores for the bottom and top neophobia 

scores, based on a tertile split. 

Bottom Tertile Top Tertile 

Wilcoxon's Rank Sum 377.00 403.00 

Mean 1 .63 3 

Variance 6 1 .9 1  65.58 

Observations 1 9  20 

Hypothesized Mean 0 

Difference 

df 37 

t Stat -0.54 

P(T<=t) one-tail 0.30 

t Critical one-tail 1 .69 

P(T <=t) two-tail 0.60 

t Critical two-tail 2.03 

El3 Comparison of change in specific attitude scores for the bottom and top 

environmental concern scores, based on a tertile split. 

Wilcoxon's Rank Sum 

Mean 

Variance 

Observations 

Hypothesized Mean 
Difference 

df 

t Stat 

P(T<=t) one-tail 

t Critical one-tail 

P(T <=t) two-tail 

t Critical two-tail 

Bottom Tertile 

383.50 

2.21 

89.4 1 

1 9  

0 

3 1  

-0.73 

0.23 

1 .70 

0.47 

2.04 

Top Tertile 

371 .50 

4.10 

38.41  

20 
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Appendix F. Psychometric Information of the Attitudinal 'Surveys Used 

I .  Pliner and Hobden's Food Neophobia scale ( 1992) 
An original set of items was generated by 21 subjects and supplemented by the researchers. 
Fifty-five subjects then provided ratings on a bipolar 7 point scale. The list was reduced to 1 8
items on the basis of low item-total correlations, and/or low mean face validity ratings (cut
off levels not specified). This reduced list was administered to two larger groups of subjects. 
The five positively worded items with the highest correlations and five negatively worded 
items with the highest correlations were selected. The average item-total correlation for these 
10  items was 0.70. The alpha coefficients for the scale in the two samples was 0.88. Test
retest reliability was measured over three different samples and ranged from 0.91 to 0.82 all 
of which were significant at p<O.O l .  

2 .  Frewer, Howard and Shepherd's Attitude to Genetic Engineering scale ( 1 997) 
The Repertory Grid technique was used whereby constructs describing concerns about the 
different applications of genetic engineering were elicited from respondents. The respondents 
then rated each of the applications on each construct they had personally described as 
relevant. GP A was then used to identify the number of axes required to describe the data. A 
questionnaire was then constructed based on the psychological constructs identified as 
important in the previous studies. PCA indicated a two-component (unrotated) solution 
accounting for 97% of the variance. 

3. Cacioppo and Petty's Need for Cognition scale ( 1 982)
A pool of opinion statements that appeared relevant to the need for cognition was generated 
by the authors. Then, statements that were judged in preliminary testing to be ambiguous 
were revised or eliminated. The remaining pool of 45 items was administered to groups who 
were known to differ along the dimension of 'need for cognition' .  The criterion of internal 
consistency was applied to delete any item that failed to correlate significantly (p<0.01)  with 
the total score that was calculated from the items that met all other criteria. The Spearman
Brown split-half coefficient was large and significant (p<O.OOOl) . 

4. NEP scale
A list of 1 2  items were developed reflecting aspects of the New Environmental Paradigm, 
then administered as part of a larger survey to a large sample of Washington households. 
Corrected item-total correlations averaged 0.459, while Cronbach's alpha was 0.8 1 3 .  
Unidimensionality was assessed using PCA, where the first unrotated principal factor 
accounted for 69.2% of the variance. 

5. Consumer Alienation.
Ideas for generation of items came from theoretical readings, empirical studies, and the 
author. A panel of 35 students reduced the items ·on the basis that 75% thought the item 
would differentiate between an alienated a non-alienated consumer, and that 60% of the 
judges attri�uted the item to the same variant of consumer alienation. The alpha coefficients
for the 50 item scale was 0.8576 (initially four sub-scales were constructed but the 
coefficients for each fell below 0.5, so the scale was reconceptualised as a unidimensional 
construct). Internal consistency was also measured by an alpha coefficient - the mean of all 
split-half reliability coefficients. The highest alpha coefficient of +0.8802 was found for 35 
items. 
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