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ABSTRACT. This study was aimed at gaining a better understanding of the nature of

negative attitudes towards genetically modified (GM) food. A sample of 250 students at

the University of Tromsø responded to a questionnaire measuring attitudes towards GM

food, attitude strength, intention to buy such food, and their personal values. Values and

attitude strength proved to be important constructs when explaining the attitudes. A

structural model was estimated, confirming that the negative attitudes towards GM food

were embedded in universalism and hedonism values, and also predicted behavioural

intention to buy such food. Attitude centrality was found to moderate the value-attitude

relationship. Central attitudes mediated the relation between values and behavioural

intention, while for the less central attitudes there was no relation between values and

attitudes. Rather, both were independent predictors of intention. The study showed that

some individuals hold weak attitudes and therefore may be more likely to change their

attitude than those whose attitude is embedded in values.

Genetic modification seems to arouse strong opinions. Several studies

have indicated that most people in Europe have quite negative atti-

tudes toward genetic engineering and genetically modified (GM) food

(Bredahl, 1999, 2001; Frewer, Howard, & Shepherd, 1996, 1997;

Frewer, Scholderer, Downs, & Bredahl, 2000; Grunert et al., 2001;

Hoban, Woodrum, & Czaja, 1992; Kuznesof & Ritson, 1996; Miles &

Frewer, 2001). A Eurobarometer survey (European Commission,

2000) showed citizens of EU countries to be sceptical: Genetic engi-

neering was regarded as unnatural, threatening the order of things,

and as something that could cause a global disaster.

Quite a few studies provide evaluations of risks and benefits of

genetic modification from a biotechnological or biological point of

view, most of them concluding that genetic modification is a natural

extension of breeding methods, and perhaps even safer than the tra-

ditional methods. For example, Harlander (1991) suggests that bio-

technology is the key to enhanced food productivity, improved

quality, nutrition, and a safe food supply. Another category of studies
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argues against genetic modification of organisms and animals on the

basis of concern for animal welfare (Fox, 1988; Thompson, 1997). In

the social science domain, a range of studies focus on consumers’ risk

perception and trust in information sources (Frewer et al., 1996, 1997,

2000; Hoban et al., 1992; Miles & Frewer, 2001). Some studies in the

attitude domain are concerned with attitudes towards GM food and

other variables as predictors of behavioral intentions to buy GM food

(Bredahl, 2001; Cook, Kerr, & Moore, 2002; Sparks, Shepherd, &

Frewer, 1995). Others have carried out more qualitative studies of

attitudes, perceptions, and values associated with genetic modification

(Bredahl, 1999; Grunert et al., 2001; Kuznesof & Ritson, 1996).

Attitude, defined as the disposition to evaluate an attitude object

with some degree of favour or disfavour (Eagly & Chaiken, 1993), is

generally found to be the strongest predictor of behavioural intention,

while in some studies perceived control over behaviour and subjective

norm are additional significant predictors of the intention to buy GM

food. Environmental self-identity was found to be a significant pre-

dictor of intention in studies by Sparks et al. (1995) and Cook et al.

(2002). Moral and ethical considerations have also been shown to have

an influence on attitudes towards GM food (Sparks et al., 1995). Also,

some studies have found that the object of genetic modification is

important: Many respondents are less negative towards genetic mod-

ification of plants and micro-organisms, and may even find some

arguments supporting the technology (see, for example, Frewer et al.,

1997). Genetic engineering of animals is not generally accepted.

Some of the studies mention values as antecedents to attitudes.

Bredahl (2001) argues that though consumers’ experience of GM is

very limited, they still perceive such food as very risky. She states that

the specific attitudes towards GM food are therefore likely to be based

on more general attitudes, which again are embedded in values. This

was not tested explicitly in Bredahl’s study.

The present article seeks to investigate, in depth, the nature of

attitudes towards GM food. As noted above, a range of studies have

shown that these attitudes are mostly negative. Consumers’ acceptance

or rejection of GM food is an issue that may have political, economic,

and social implications, not only in Europe, but worldwide. One

important goal of this paper is therefore to understand the bases of

negative attitudes towards GM food. It seems that there are two

variables that further the understanding of these attitudes: attitude

strength and values. If attitudes towards eating GM food are indeed
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based on values, then these attitudes will be strong and resistant to

change, even if the technology proves to be harmless. There may

however also be individuals whose negative attitudes are rather weak.

In other words: Two people may give the same score on some attitude

scale, but the strength can be different, meaning that there might be

differences in the underlying evaluations, with differing consequences.

We will, in our analysis, distinguish between attitude valence, which

we define as favourable or unfavourable thoughts and feelings about

GM food, and attitude centrality, which refers to attitude importance,

relation to values, or centrality to self (Judd & Krosnick, 1982). In this

paper, we will first discuss the constructs mentioned above, and then

present the results of an empirical study.

ON THE RELATIONSHIPS BETWEEN VALUES, ATTITUDE STRENGTH,

ATTITUDES, AND BEHAVIOUR

Rokeach (1973) defined values in the following way:

A value is enduring belief that a specific mode of conduct or end-state of existence is

personally or socially preferable to an opposite or converse mode of conduct or end-state

of existence along a continuum of relative importance.

Many studies have used the Schwartz Value Survey (Schwartz, 1992)

to measure values. The instrument covers 56 values, which pertain to 10

motivational value types (e.g., hedonism, tradition, or benevolence).

Earlier studies have shown that hedonism values are related to food in

general (Feather, Norman, & Worsley, 1998), while universalism val-

ues, security, and self-direction values are related to GM food attitudes

and behaviour (Grunert et al., 2001). Genetic modification also often

seems to be related to ethical issues, like animal welfare (Thompson,

1997) – this is closely related to universalism values in the Schwartz

Value Survey. Several studies indicate that consumers associate genetic

modification (in food) with tampering with nature; it is also considered

unnatural, implying high risk (the underlying dimension being the

threat to nature) (e.g., Alvesleben, 2001). It was therefore deemed

appropriate to use the two value dimensions that are most often

mentioned in connection with food choice in general (hedonism values)

and genetically modified food (universalism values with an emphasis on

nature/environment values) in our study.
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Values are important because they may have a central position in

individuals’ self-conception. Values may also guide our behaviour

(Burgess, 1992; Schwartz, 1992). Many studies have found only a weak

relationship between values and behavior (e.g., Feather, 1990). In

order to explain this, other constructs have been introduced as medi-

ators or moderators, such as attitudes (Homer & Kahle, 1988; Stern,

Dietz, Kalof, & Guagnano, 1995; Vaske & Donnelly, 1999), reasons

(Maio, Olson, Allen, & Bernard, 2001), attitude strength (Holland,

Verplanken, Smeets, & Van Knippenberg, 2001; Kraus, 1995;

Krosnick & Abelson, 1992), attitude function (Maio & Olson, 1995),

and the degree to which values are central to the self (Verplanken &

Holland, 2002).

Researchers have found a significant relationship between values,

attitudes, and behavior. For example, Homer & Kahle (1988) tested

the causal relationship between values, attitudes, and behaviour with a

structural equation model in the context of natural food shopping.

They found support for the hypotheses that values influence attitudes

and that attitudes mediate the value-behaviour relationship. Vaske &

Donnelly (1999) conducted a study of the value orientation–attitude–

behaviour relationship in the context of wildlife preservation. This

study too found that attitudes mediated the relationship between

values and intention. There is also some evidence that attitudes only

partially mediate the relationship between values and behaviour or

intentions. This could occur when subjects do not have well-formed

attitudes towards the attitude object (Manfredo, Fulton, & Pierce,

1997; Vaske & Donnelly, 1999).

The relationship between values and the attitudes themselves has

not received much attention. In some studies, the relationship has

been found to be weak (e.g., Kristiansen & Hotte, 1996). This might

be due to the abstract and general nature of values, which are shared

by many people and thus are unlikely to explain much of the vari-

ability in attitudes and behaviour, which are more specific constructs

(Vaske & Donnelly, 1999). There are few published studies of other

variables which might moderate the value–attitude relationship and

which could explain the weak relation that is often found between

these constructs. Exceptions include several studies that have found a

stronger value–attitude relationship when attitudes explicitly serve a

value-expressive function than when they exist to serve more mate-

rialistic needs (Maio & Olson, 1994, 1995, 2000). We suggest that

attitude strength, and attitude centrality in particular, could moderate
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the relationship between values and attitudes. For strong attitudes,

we would expect values to guide attitudes, which again predict

behavioural intention. For weak attitudes on the other hand, the

relationship between values and attitudes should be weaker and may

not even be significant. We could, however, expect values to influence

intentions directly in this case (Manfredo et al. 1997; Vaske &

Donnelly, 1999).

The concept of attitude strength was introduced by Krosnick,

Boninger, Chuang, Berent, and Garnot (1993) to summarize many of

the characteristics given to attitude features other than valence:

extremity, degree of personal involvement with the issue, level of

confidence in the attitude, emotional content, and accessibility in

memory. According to Krosnick & Petty (1995), strong attitudes are

durable (i.e., temporarily stable, difficult to influence) and have an

impact on behaviour and information processing.

Recently, there has been a debate on the dimensionality of attitude

strength, addressing in particular the commonly accepted dimensions

of embeddedness (centrality) and commitment, which both cover a

number of strength features (Holland, Verplanken, & Van Knippen-

berg, 2003; Pomerantz, Chaiken, & Tordesillas, 1995). Embeddedness

is concerned with the relation of the attitude to other constructs such

as other attitudes and values (Budd & Spencer, 1984; Judd & Kro-

snick, 1982; Katz, 1960), and refers to attitude importance, relation to

values, and centrality to the self. Commitment often refers to attitude

certainty, likelihood of change, and extremity (Lavine, Huff, Wagner,

& Sweeney, 1998; Pomerantz et al., 1995) and as such, concerns the

degree to which an attitude is clear and stands out (e.g., accessibility,

certainty), and the confidence with which the attitude is held. This

definition should not be confused with Kiesler’s (1971) definition of

commitment as ‘‘the pledging or binding of the individual with

behavioural acts.’’ Since we were mainly concerned with the value–

attitude relationship, we focused on attitude centrality (i.e., embedd-

edness) in our study.

The present paper aims to examine the role of values and attitude

strength (in the form of attitude centrality) in the context of GM food.

Our contribution to the growing literature on consumers’ perceptions

of genetically modified food is the study of possible antecedents to

attitudes towards GM food. Another aim is the study of the moder-

ating role of attitude strength on the value–attitude relationship.

Based on the preceding discussion we propose:
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PROPOSITION 1. Attitudes towards GM food have a significant

impact on the intention to buy GM food: The more positive (or less

negative) attitudes students have, the stronger is the intention to

purchase GM food.

PROPOSITION 2. Universalism (environmental) and hedonism val-

ues influence intention to buy GM food with the attitude towards

eating such food as a mediator.

PROPOSITION 3a. Attitude strength, especially attitude centrality,

moderates the relationship between values and attitudes towards GM

food. We expect that participants with central attitudes possess values

that are related to their attitudes, which in turn are related to their

intentions. Participants with less central attitudes are not expected to

exhibit a significant relationship between values and attitudes.

PROPOSITION 3b. Attitude centrality moderates the relationship

between attitudes and intention to buy GM food. This would be

manifested by a more consistent relationship between attitudes and

intention for the group with central attitudes as compared to the group

with less central attitudes.

METHOD

Sample and Procedure

A questionnaire was administered to 250 students from different fac-

ulties at the University of Tromsø. An assistant approached the stu-

dents, presented the questionnaire, and whenever necessary, assisted

the respondents. After the participants had completed the question-

naire, they were thanked and dismissed. The average age of the stu-

dents was 25 years; 147 were female, while 102 were male. One

participant did not disclose her or his gender.

Measures

The questionnaire had four parts: Attitude measures, attitude strength

measures, intention to buy measures, and value measures.

Attitude towards eating GM food was measured by a 3-item, 7-

point (1–7) semantic differential scale. The items were chosen from

previous attitude towards the act scales (Bruner & Hensel, 1998). The
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items used were: ‘‘foolish–wise,’’ ‘‘reasonable–unreasonable,’’ ‘‘nega-

tive–positive.’’

Attitude centrality was measured by a 3-item, 7-point (1–7)

semantic differential scale. It was measured by the following items:

‘‘How important is the issue of genetic modification to you?’’ (totally

unimportant–very important), ‘‘How central is your attitude towards

GM food to your self-image?’’ (not central at all–very central), and

‘‘How well does your attitude towards GM food represent your

values’’ (very poorly–very well). These items have been used in sev-

eral earlier attitude strength studies (Holland et al., 2003; Pomerantz

et al., 1995).

Intention to buy GM food was measured by a 3-item, 7-point scale

(1–7) (certainly not-certainly). The items were: ‘‘Are you going to buy

GM food?’’, ‘‘Are you going to buy GM food if the quality is better

compared to traditional food?’’, and ‘‘Are you going to buy GM food

if it is cheaper than traditional food?’’. The second and third items

were included because Kuznesof & Ritson (1996) showed that price

and quality in comparison to traditional food were important in

determining whether people were willing to try GM food or not.

Values were measured with Schwartz Value Survey (Schwartz,

1992), translated into Norwegian. The items were measured by a 9-

point importance scale, from )1 ¼ ‘‘opposed to my values’’ to 7 ¼ ‘‘of

supreme importance’’ (Schwartz, 1992). The hedonism dimension

consisted of two items: ‘‘pleasure’’ and ‘‘enjoying life.’’ The univer-

salism dimension had eight items: ‘‘equality,’’ ‘‘unity with nature,’’

‘‘wisdom,’’ ‘‘a world of beauty,’’ ‘‘social justice,’’ ‘‘broad-minded-

ness,’’ ‘‘protecting the environment,’’ and ‘‘a world at peace.’’

Data Analysis

A descriptive analysis was conducted first, analysing the means,

standard deviations, and correlations for the variables. Analysis of the

distributional assumptions associated with structural equation mod-

elling followed, with a focus on kurtosis and skewness of the data. The

data seemed to be quite suitable for structural equation modelling. The

kurtosis and skewness values were within the limits suggested in Bollen

(1989), and the data can thus be considered to be normally distributed.

A confirmatory factor analysis was run for the whole sample to

check discriminant validity and construct reliability. LISREL 8.50

(Jöreskog & Sörbom, 2001) was used with the maximum likelihood
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estimator, and the covariance matrix as input. The scales were tested

using Chi square, Root Mean Square Error of Approximation

(RMSEA), and Goodness of Fit Index (GFI) as fit measures. We also

evaluated the items for reliability by checking whether the factor

scores were larger than 0.4, and by calculating the composite reliability

for the constructs (Hair, Anderson, Tatham, & Black, 1995).

In order to demonstrate mediation, there are four relationships to

test. First the mediator should be correlated with the dependent

variable (attitude and intention in our case). Second, the independent

variable should be significantly correlated with the dependent vari-

able (hedonism & universalism values and intention). Third, the

relationship between the independent variable and the mediator

should be significant (values and attitude). Finally, the relationship

between the independent variable and the dependent variable should

be non-significant after controlling for the mediator. Partial media-

tion may occur when the mediator variable has a significant role, but

does not eliminate the effects of other predictors. A significant

reduction in the path between the predictor and the dependent var-

iable, when a mediator variable is introduced, indicates that the

(partial) mediator is strong (Baron & Kenny, 1986). We tested three

structural models to see if the model confirmed our hypotheses. To

evaluate the model fit, we used Chi square, RMSEA, NFI, and CFI

as fit indices.

Next, a multiple group structural equation model (LISREL 8.5)

was run to test whether attitude centrality moderated the relationship

between values and attitudes and between attitudes and intentions.

The sample was split into two groups at the median of attitude cen-

trality in order to test for moderation effects of attitude centrality on

values–attitude and attitude–intention relations. The central attitudes

group had 119 subjects, while the non-central group had 108 subjects.

The covariance matrix was used as input. In a multiple group analysis,

the goodness of fit was tested across the subgroups. First, the

parameters of interest were constrained to be equal for the subgroups

(unmoderated model). Next, all parameter estimates were set free, that

is, the model was unconstrained (moderated model). Then the differ-

ence in chi square was analysed. If it is significant, then moderation is

indicated. The chi square of the constrained model should be larger

(giving worse fit) than the chi square of the unconstrained model.

Finally, separate models were estimated for the two groups with dif-

ferent degrees of attitude centrality.
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RESULTS

Descriptive Results

After preliminary screening of the data and removal of inappropriate

cases, 227 cases were left for analysis. Missing values were taken care

of by the listwise deletion method. Table I shows descriptive statistics

for the constructs used in our study. The correlations indicate discri-

minant validity for the constructs; that is, all correlations are less than

1.00 by an amount twice their standard error (Anderson & Gerbing,

1988). The table shows that attitudes were quite negative (mean

value ¼ 3.15). In fact, 70.5% of the sample had negative attitudes

(score < 4) towards GM food, while 17.3% had positive attitudes.

Looking at the extreme cases, only 1% had the most extreme positive

score, while 10% had the most extreme negative score.

Measurement Model Results

We began the analysis by conducting separate confirmatory factor

analyses for all constructs to test their reliability. Table II shows the

loadings, t-values and composite reliability (should be > 0.7) for the

indicators and constructs. Convergent validity was determined by

studying the individual item loadings on the constructs. Reliability was

assessed by computing the composite reliability coefficients for the

constructs (Hair et al., 1995).

As Table II shows, the factor loadings for the three attitude items

are quite high, as is the composite reliability; t-values are significant at

TABLE I

Correlations and Mean Values for the Constructs

Intention Attitude

centrality

Hedonism

values

Universalism

values

Attitude Mean SD

Intention 1 4.14 1.71

Attitude

centrality

)0.361*** 1 3.29 1.23

Hedonism

values

0.091 )0.068 1 4.76 1.14

Universalism

values

)0.291*** 0.327** 0.307*** 1 3.54 1.24

Attitude 0.720*** )0.263*** 0.082 )0.212** 1 3.15 1.41

** p < 0.01; *** p < 0.001.
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the 0.001 level. The factor loadings for the attitude centrality items are

acceptable. The composite reliability is somewhat below the recom-

mended 0.7 (0.63), but the difference is so small that for theoretical

reasons we decided to retain the construct in the analysis. For intention

to buy GM food, the factor loadings and composite reliability are high

and the scale gives a perfect fit to the data. The fit measures for the

two-dimensional value construct are excellent (v2 ¼ 05.60 (df ¼ 4),

RMSEA ¼ 0.042, GFI ¼ 0.99). The factor loadings for hedonism

values are acceptable, while the composite reliability is somewhat

below the recommended 0.7. We chose to keep the hedonism value in

the model since it has been shown to have an influence on food choice

in earlier studies as mentioned. Also, hedonism was measured as in

Schwartz Value Survey (1992), which has proved to be a valid measure

in many studies. The universalism value scale originally consisted of

eight items, but the scale fit was poor for our data with low factor

scores on several items. These were excluded, and the best model was

achieved using the three items mentioned in Table II. This was

anticipated since it is reasonable to expect that environmental values

TABLE II

Measurement Model Results (Individual Construct Loadings)

Constructs and

indicators

Standard loading t-values* Composite

reliability 1

Attitude

Foolish–wise 0.89 16.48 0.91

Unreasonable–reasonable 0.92 17.32

Negative–positive 0.84 15.20

Centrality 0.63

Personal importance 0.65 7.07

Centrality 0.67 7.27

Represent values 0.49 6.05

Intention 0.90

Will buy 0.80 13.98

Will buy if better quality 0.90 16.63

Will buy if cheaper 0.88 16.12

Hedonism values 0.67

Pleasure 0.60 6.94

Enjoy life 0.81 6.78

Universalism values 0.72

Unity with nature 0.82 10.81

World of beauty 0.62 8.56

Protecting the environment 0.57 7.91

* all p’s < 0.001, indicating significant parameter estimates.
1 (S std. loading)2/((S std. loading)2 + S˛).
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will be related to perceptions of genetic modification (Grunert et al.,

2001). Factor loadings are above the recommended 0.4, and the

composite reliability is also acceptable. Finally, the total measurement

model fit is good according to several fit measures (v2 ¼ 63.9, df ¼ 67,

p ¼ 0.5842; RMSEA ¼ 0.000; GFI ¼ 0.96).

Test of Mediation Effects

Table III presents the results of our mediation tests. Model 1 supports

our Proposition 1, i.e., that attitude towards eating GM food predicts

intention to buy GM food (the first prerequisite for mediation).

The model fit is excellent (v2 (38) ¼ 44.34, RMSEA ¼ 0.027). There

is a strong relationship between attitude towards eating GM food and

intention to buy (ß ¼ 0.72, p < 0.0001). The relationship between

universalism and hedonism values and attitudes is also significant.

Model 2 examines the relationship between values and intention, thus

testing the second condition for mediation. It proves to be significant

TABLE III

Mediation Analysis

Structural path Proposition Model 1

Full model1
Model 2

Values fi
intention1

Model 3

Values fi
attitude1

Attitude fi
intention

P1 0.72***

(10.21)

Hedonism values fi
intention

P2 0.12

()1.63)
0.33**

(3.09)

Universalism values fi
intention

P2 )0.23*
()2.11)

)0.51***
()4.62)

Hedonism values fi
attitude

P2 0.27*

(2.69)

0.26**

(2.60)

Universalism values fi
attitude

P2 )0.38***
()3.82)

)0.37***
()3.60)

R2 for intention

(Models 1 & 2) 0.67 0.22

R2 for attitude

(Model 3) 0.12

v2 44.34 16.77 16.26

df 38 17 17

CFI 1.00 1.00 1.00

NFI 0.98 0.98 0.98

RMSEA 0.027 0.000 0.000

* p < 0.05; ** p < 0.01; *** p < 0.001.
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for both hedonism ( ß ¼ 0.33, p < 0.01) and universalism values

( ß ¼ )0.51, p < 0.001), suggesting that the more important the uni-

versalism (environmental) values are, the less likely is purchase of GM

food. For hedonism values the relationship is the opposite. Testing the

third mediation condition, we then examined the relationship between

values and attitudes (Model 3). Also these relationships are significant

( ß ¼ 0.26, p < 0.01 and ß ¼ )0.37, p < 0.001 for hedonism and

universalism values, respectively), indicating that hedonism values

have a positive influence on attitudes, while universalism values give

rise to more negative attitudes. For the final test of mediation, we

turned to Model 1 anew. In order to indicate mediation, the rela-

tionship between values and intention should be non-significant in the

full model. Our results confirm this only partly. The relationship be-

tween hedonism values and intention is non-significant, while univer-

salism values still influence intention directly even when attitudes are

introduced. The analysis shows, however, that the strength of the

relationship between values and intentions is lower in the full model

than in Model 2. This implies the existence of a partial mediation

mechanism in our sample, meaning that attitude has mediated the

effect of universalism values on intention but only partially, and that

the values also have had a direct effect on intention.

Test of Moderator Effects

The next step in our analysis was to test the model (the full model) for

moderator effects of attitude centrality on the values–attitude rela-

tionship and the attitude–intention relationship, (Propositions 3a and

3b). A multiple group analysis was conducted for groups with central

and non-central attitudes. The results from the group analysis are

shown in Table IV.

There is a significant difference in the model fit between the unmo-

derated Model 1 and the moderated Model 2. Furthermore, to find out

which relations were moderated, we gradually eased the restrictions in

the constrained model. The causal path between values and attitudes

(Model 3) gives a significant chi square difference, indicating that the

value-attitude relation has been moderated by attitude centrality. The

non-significant chi square difference between the unconstrained model

and the model where the attitude–intention path was freed (Models 1

and 4), indicates that attitude centrality has not been a moderator

between attitude and intentions. We can therefore conclude that the
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relationship between universalism/ environmental values and attitudes

is moderated by attitude centrality, confirming Proposition 3a. Prop-

osition 3b, on the other hand, is not supported by our data.

We then looked at the central and non-central attitude groups

separately, and found considerable differences in the patterns of

interrelationships in the two groups.

Table V shows that while the relationship between attitude and

intention is relatively similar and strong for both groups, the rela-

tionship between values and attitude is quite different: The relation

between universalism values and attitudes is quite strong and negative

()0.50) for participants with central attitudes, while for participants

with non-central attitudes the same relationship is non-significant.

TABLE IV

Multi-Group Analysis: Moderation Results

Model v2 df p GFI CFI RMSEA

1. Unmoderated model 127.4 98 0.03 0.90 0.98 0.05

2. Moderated model 113.9 94 0.08 0.91 0.99 0.04

3. Values–attitude

free 114.8 96 0.09 0.91 0.99 0.04

4. Attitude–intention

free 125.32 97 0.03 0.90 0.98 0.05

Differences in

chi-square

Dv2 df p

Dv2 Model 1–2 13.25 4 0.010

Dv2 Model 1–3 12.34 2 0.002

Dv2 Model 1–4 1.82 1 0.177

TABLE V

Standardised Path Coefficients and Model Fit for the Subgroups

Paths Central attitudes1 Non-central attitudes1

Hedonism values – attitude 0.22 (1.45) 0.28 (1.89)

Universalism values – attitude )0.50** ()3.13) 0.04 (0.24)

Attitude – intention 0.81*** (6.01) 0.70*** (6.01)

Universalism values – intention )0.12 ()1.52) )0.20* ()2.03)

v2 (39) for the model (p) 45.02 (0.2345) 44.03 (0.2671)

RMSEA 0.036 0.035

GFI 0.94 0.93

CFI 0.99 0.99

R2 Attitude 0.18 0.09

R2 Intention 0.75 0.49

1 t)values in parenthesis; * p < 0.05; ** p < 0.01; *** p < 0.001.
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This implies that, for the latter group, other constructs than measured

values have influenced the attitudes towards GM food. The relation-

ship between hedonism value and attitudes is non-significant for both

groups. It is interesting to observe that the relation between univer-

salism values and intention is not significant for the group with central

attitudes, while it constitutes the only significant relation for the non-

central attitude group (besides the attitude–intention relationship).

Even with this relationship, the explained variance in intentions is

significantly higher for the central attitudes group (0.75) than for the

other group (0.49).

Furthermore, the means of the value, attitude, and intention scales

show quite clear differences between the two groups. Table VI shows

that attitude towards eating GM food is significantly less favourable

for the high centrality group than for the low centrality group, and the

intention to buy such food is higher for the low centrality group. The

high centrality group also appears to have deemed environmental

values to be more important. This means that for students with central

attitudes, universalism values have guided their attitudes, which again

have guided their intention to buy GM food. Students with non-cen-

tral attitudes have been directly guided by their universalism values

and their attitudes.

Together, the results indicate that strong negative attitudes towards

GM food are based on environmental or universalism values, while

weak attitudes seem to be based on other beliefs.

DISCUSSION

The results of this study provide support for our propositions, with the

exception of the proposition suggesting that attitude centrality mod-

erates the attitude–intention relationship. As predicted, the attitude

TABLE VI

Construct Mean Values for the Subgroups

Central attitudes Non-central attitudes p

Attitude 2.87 3.46 < 0.001

Intention 3.63 4.70 < 0.001

Hedonism values 4.67 4.88 ns

Universalism values 3.83 3.21 < 0.001
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towards GM food was a strong predictor of intention to buy GM

food. Universalism and hedonism values influenced the intention to

buy GM food with attitude as mediator. Attitude centrality proved to

be a moderator of the relationship between universalism values and

attitudes towards GM food, as expected. For people with central

attitudes, the universalism values gave rise to attitudes which were

mainly negative – the more important the universalism values, the

more negative the attitudes. For the non-central attitude group, the

relationship between universalism values and attitude was not signif-

icant, indicating that in this group other beliefs probably influence the

attitude towards GM food. Universalism values, however, had a direct

influence on intentions for this group. Even though Judd and Kro-

snick (1982) predicted that central attitudes are more closely linked to

values, they did not obtain evidence for such a relationship. Our re-

sults, on the other hand, confirm their expectations. This might indi-

cate that identifying the most relevant values is an important

prerequisite for finding this kind of relationship.

Our proposition that attitude centrality moderates the attitude–

intention relationship was not confirmed by the results. This was

unexpected and deserves a comment. It should be noted that we only

obtained a measure of the intention to buy GM food, not of actual

behaviour. We should perhaps not expect the relationship between

attitude and intention to be different for the central and non-central

attitudes, especially when the two constructs are measured in the same

questionnaire. It would be interesting to study the influence of attitude

centrality on the attitude–behaviour relationship.

Overall, our results may have implications for the understanding of

people’s attitude change processes. It was not our goal to find out how

to persuade people to accept GM food. It is, however, important to

learn how negative attitudes are formed and what might influence

them. Our results show that there is variation in the strength of neg-

ative attitudes toward GM food. In other words, negative attitudes

toward GM food are not of the same quality for all individuals who

have such attitudes. For some individuals, the negative attitudes are

strong. By strong attitudes we mean, in this case, attitudes that are

closely linked to important values, in particular values that can be

labelled as universalism. It may be that other constructs are also part

of such a network, for instance political beliefs and attitudes.

Embedded attitudes are stable and resistant to change (Petty & Kro-

snick, 1995). Johnson and Eagly (1989) labelled these attitudes high in
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value-relevant involvement. According to their meta-analysis of per-

suasion and attitude change effects, involvement of this type typically

inhibits attitude change. This suggests that this segment of the popu-

lation will not be easily convinced of the benefits and safety of GM

food, no matter what information becomes available.

At the other end of the attitude strength spectrum are individuals

who hold a negative but weak (non-central) attitude. There may be

various reasons why a negative attitude is weak. For instance, weak

negative attitudes may originate from lack of information, the pres-

ence of contradictory beliefs (ambivalence), or a total lack of

involvement. Except perhaps for the latter category, these individuals

may be very sensitive to new information. After all, relatively little is

known as yet about GM food among the general public. It can thus be

expected that these individuals may either shift towards a positive

attitude or towards strengthening their negative attitude, according to

the information that becomes available. In the case of GM food,

however, the scepticism towards the technology and its products might

be so deeply rooted in values that this influences their intention not to

buy GM food. The significant negative relationship between univer-

salism value and intention is an indication hereof.

The attitudes towards GM food were predominantly negative in the

whole sample. These attitudes may be both stronger and more nega-

tive in a sample consisting of students only, as in our case. Norwegian

students are often perceived as more radical than the rest of the

population, and as more concerned about environmental issues. Stu-

dents might have different foundations for their attitude strength than

the rest of the population. The study should therefore be repeated with

a representative sample in order to test if there are differences in

attitude strength between students and the general population.

Our results show that universal values are important antecedents of

attitudes towards GM food, thus confirming several earlier studies

which have shown that consumer scepticism to GM food is related to

environmental concern (The European Commission, 2000; Grunert

et al., 2001). Overall, the study shows that it is important to take

values and attitude strength into consideration when studying atti-

tudes towards GM food. The results of the study could have impli-

cations for persuasion strategies formed by practitioners on either side

of the debate. Proponents of GM food may experience difficulties in

trying to convince those with strong negative attitudes to change their

attitudes. These attitudes are deeply embedded in personal values, and
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are resistant to change because they are linked to other cognitions.

These would have to change as well, if the attitude changes (Eagly &

Chaiken, 1993). Also, when an attitude is linked to an important va-

lue, it creates resistance to counter-attitudinal message (Ostrom &

Brock, 1968). Persons with strong, central attitudes may just disregard

any information opposite to their attitudes. To change weak negative

attitudes to more positive ones should be easier. This group may be

approached by providing information about the environmental (and

other) benefits of GM food.

Opponents of GM food have an easier task than proponents, be-

cause people start out with predominantly negative attitudes towards

the issue. Obviously, strong negative attitudes do not need to be

influenced. Those with weak attitudes may also easily be persuaded to

become more negative. The persuasive message could be targeted on

creating a link between universalism values and attitude, emphasizing

the negative effects of GM on nature and environment. Focusing on

hedonic values will have no effect for either proponents or opponents

in trying to change people’s attitudes.
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Jöreskog, K. G., & Sörbom, D. (2001). LISREL 8.50. Chicago: Scientific Software

International.

Judd, C. M., & Krosnick, J. A. (1982). Attitude centrality, organization, and measure-

ment. Journal of Personality and Social Psychology, 42, 436–447.

Katz, D. (1960). The functional approach to the study of attitudes. Public Opinion

Quarterly, 24, 163–204.

Kiesler, C. A. (1971). The psychology of commitment: Experiments linking behaviour to

belief. San Diego, CA: Academic Press.

Kraus, S. J. (1995). Attitudes and the prediction of behaviour: A meta-analysis of the

empirical literature. Personality and Social Psychology Bulletin, 21, 58–75.

Kristiansen, C. M., & Hotte, A. M. (1996). Morality and the self: Implications for the

when and how of value-attitude-behaviour relations. In: C. Seligman, J. M. Olson, &

Pirjo Honkanen and Bas Verplanken418



M. P. Zanna (Eds.), The psychology of values: The Ontario Symposium, Vol. 8, pp.

77–105. Mahwah, NJ: Lawrence Erlbaum.

Krosnick, J. A., & Abelson, R. P. (1992). The case of measuring attitude strength in

surveys. In: J. Tanur (Ed.), Questions about questions: Inquiries into the cognitive

bases of surveys, pp. 177–203. New York: Russell Sage.

Krosnick, J. A., Boninger, D. S., Chuang, Y. C., Berent, M. K., & Garnot, C. G. (1993).

Attitude strength: One construct or many related constructs? Journal of Personality

and Social Psychology, 65, 1132–1151.

Krosnick, J. A., & Petty, R. E. (1995). Attitude strength: An overview. In: R. E. Petty &

J. A. Krosnick (Eds.). Attitude strength: Antecedents and consequences, pp. 1–24.

Hillsdale, NJ: Erlbaum.

Kuznesof, S., & Ritson, C. (1996). Consumer acceptability of genetically modified foods

with special reference to farmed salmon. British Food Journal, 98(4, 5), 39–47.

Lavine, H., Huff, J. W., Wagner, S. H., & Sweeney, D. (1998). The moderating influence

of attitude strength on the susceptibility to context effects in attitude surveys. Journal

of Personality and Social Psychology, 75, 359–373.

Maio, G. R., & Olson, J. M. (1994). Value-attitude-behaviour relations: The moderating

role of attitude functions. British Journal of Social Psychology, 33, 301–312.

Maio, G. R., & Olson, J. M. (1995). Relations between values, attitudes and behavioural

intentions: The moderating role of attitude function. Journal of Experimental Social

Psychology, 31, 266–285.

Maio, G. R., & Olson, J. M. (2000). What is a ‘‘value-expressive’’ attitude? In: G. R.

Maio & J. M. Olson (Eds.). Why we evaluate: Functions of attitudes, pp. 249–269.

Mahwah, NJ: Lawrence Erlbaum.

Maio, G., Olson, J. M., Allen, L., & Bernard, M. M. (2001). Addressing discrepancies

between values and behaviour: The motivating effect of reasons. Journal of Experi-

mental Social Psychology, 37, 104–117.

Manfredo, M. J., Fulton, D. C., & Pierce, C. L. (1997). Understanding voter behaviour

of wildlife ballot initiatives: Colorado’s trapping amendment. Human Dimensions of

Wildlife, 2, 22–39.

Miles, S., & Frewer, L. J. (2001). Investigating specific concerns about different food

hazards. Food Quality and Preference, 12, 47–61.

Ostrom, T. M., & Brock, T. C. (1968). A cognitive model of attitudinal involvement. In:

R. P. Abelson, E. Aronson, W. J. McGuire, T. M. Newcomb, M. J. Rosenberg, &

P. H. Tannenbaum (Eds.), Theories of cognitive consistency: A sourcebook,

pp. 373–383. Chicago: Rand-McNally.

Petty, R. E., & Krosnick, J. A. (1995). Attitude strength: Antecedents and consequences.

Mahwah, NJ: Lawrence Erlbaum.

Pomerantz, E. M., Chaiken, S., & Tordesillas, R. S. (1995). Attitude strength and

resistance process. Journal of Personality and Social Psychology, 69, 408–419.

Rokeach, M. (1973). The nature of human values. New York: The Free Press.

Schwartz, S. H. (1992). Universalisms in the content and structure of values: Theoretical

advances and empirical tests in 20 countries. Advances in Experimental Social Psy-

chology, 25, 1–65.

Sparks, P., Shepherd, R., & Frewer, L. J. (1995). Assessing and structuring attitudes

toward the use of gene technology in food production: The role of perceived ethical

obligation. Basic and Applied Social Psychology, 16, 267–285.

Stern, P. C., Dietz, T., Kalof, L., & Guagnano, G. A. (1995). Values, beliefs, and

proenvironmental action: Attitude formation toward emergent attitude objects.

Journal of Applied Social Psychology, 25, 1611–1636.

Understanding Attitudes Towards GM Food 419



Thompson, B. (1997). Ethics and the genetic engineering of food animals. Journal of

Agricultural and Environmental Ethics, 10, 1–10.

Vaske, J. J., & Donnelly, M. P. (1999). A value-attitude-behaviour model predicting

wildland preservation. Society and Natural Resources, 12, 523–537.

Verplanken, B., & Holland, R. W. (2002). Motivated decision-making: Effects of acti-

vation and self-centrality of values on choices and behaviour. Journal of Personality

and Social Psychology, 82, 434–447.

THE AUTHORS

Pirjo Honkanen is a Researcher at the Norwegian Institute of Fisheries and Aquaculture

Research, PB 6122, N-9291 Tromsø, Norway. Fax: +47 776 29100; e-mail: pir-

jo.honkanen@fiskeriforskning.no. Bas Verplanken is Professor of Social Psychology at

the Department of Psychology, University of Tromsø, N-9037, Tromsø, Norway. Fax:

+47 776 45291; e-mail: verplanken@psyk.uit.no.

The authors thank Svein Ottar Olsen and three anonymous referees for helpful

comments. This research was supported by the Research Council of Norway, project

number 135847/140.

Pirjo Honkanen and Bas Verplanken420


