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Abstract

This study examined behaviour towards geneticalhgifred (GM) food in a British
community-based sample. We used an equivalenttgsnin which participants
actually received the options they chose to engmutaithful responding. In
conjunction with this, theory of planned behavi¢liPB) components were evaluated
SO as to examine the relative importance of behaalonfluences in this domain. Here
the TPB was extended to include additional comptsenmeasure self-identity, moral
norms and emotional involvement. Results indic#ited the monetary amounts
participants accepted in preference to GM food vgegrificantly lower than those
accepted in preference to non-GM food. However viist majority of participants
were indifferent between GM and non-GM food optioAdl TPB components
significantly predicted behavioural intentions tp &M food, with attitudes towards
GM being the strongest predictor. Self-identitgd @motional involvement were also
found to be significant predictors of behaviourdéntions but moral norms were not.
In addition, behavioural intentions significantlsegdicted behaviour, however, PBC did
not. An additional measure of participants’ proggnto respond in a socially desirable
manner indicated that our results were not infl@einay self presentation issues giving
confidence to our findings. Overall, it appeat tihe majority of participants (74.5%)

would purchase GM food at some price.
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1. INTRODUCTION

An understanding of the perceptions of, and likelgctions towards, genetically
modified (GM) foods is crucial for decision makihg both policy makers and
biotechnology companies. This is of particularent importance within Europe. The
self-imposed moratorium on importing GM food witttarope was lifted in April 2004
alongside new labelling lawsneaning it is now, therefore, legal to import Gbbd
into Europe. Although there has been little expbton of this so far, it is likely that the
guantity of GM food available in Europe will incsaain the near future.

Various surveys have examined attitudes towardstgetly modified (GM)
foods in Europe, the most notable of these beiad=tirobarometer series of
publications (e.g. Gaskell, Allum and Stares, 200B)e most recent Eurobarometer
study indicated that the majority of European caeatdo not support GM food
although there is considerable variation betweemtr@es. Spain, Portugal, Ireland and
Finland demonstrated weak support for GM food (GHsK. al., 2003) whilst other
countries examined were negative or ambivalentK&hset. al., 2003). The British
population was found to be quite ambivalent tow#&d4 food overall (Gaskell et. al.,
2003; Poortinga and Pidgeon, 2004). People wihirope have been found to be
significantly more negative towards GM food thawogle within the U.S. (Gaskell,
Bauer, Durant, and Allum, 2003; Moon and Balasulanaian, 2003) and these
differences may be due to a higher number of faades that have occurred within
Europe and a lower trust of governing institutidmsplayed by Europeans (Anderson

and Jackson, 2003).



1.1. The Theory of Planned Behaviour (TPB)

Although attitudes and behaviour are strongly eglathey are not directly
correspondent. A variety of influences impact upehaviour and these must be
considered when making predictions regarding behaal reactions to the introduction
of GM foods. The theory of planned behaviour (TREzen, 1988) is one of the most
useful, and widely used, conceptual frameworks tgditik attitudes and behaviour.
This model proposes that subjective norms (defaseperceived social pressure from
those individuals whose opinion is important toitindividual in question), attitudes and
perceived behavioural control (PBC) together deiteermtentions. Such intentions,
along with PBC, are thought to determine behav{sae Figure 1). By applying this
model to a particular behaviour, the total amoudmnasiance in behaviour explained by
these factors can be examined, as well as thevesiafluence of these factors. This
then facilitates the prediction of behaviour ardsanterventions by helping to pinpoint

the most influential behavioural antecedents.

Insert Fig. 1 about here

1.2. Components added to the TPB

The TPB is amenable to the inclusion of additiamahponents in order to better
predict variance in behavioural intentions and&iual behaviour (Ajzen, 1991) and a
variety of cognitive factors have been examinedgdide the TPB model with this aim.
Self-identity is a concept that has frequently bagéded to TPB models as an additional
predictor of intentions and behaviour. It has beescribed as the part of an
individual’s self that is salient in the contexttbé behaviour in question (Conner and

McMillan, 1999) and is suggested to encompass petbonal and social identity



(Sparks and Guthrie, 1998). Moral norms have fsmuently been included as an
additional predictor in the TPB. Moral norms asfiged as personal norms regarding
what is right and what is wrong (Bredahl, Grunexd &rewer, 1998). The inclusion of
self identity and moral norms within the TPB hadaomet with mixed success (Terry,
Hogg and White, 1999; Sparks, Shepherd and Fred®8§; Sparks and Shepherd,
2002).

The TPB, along with other socio-cognitive modeldehaviour, has been
criticised for its failure to include affective Ineénces (Conner and Armitage, 1998).
Consequently, several researchers have addediatfecimponents e.g. anticipated
affect (Simonson, 1992; O’Connor and Armitage, 2@83he TPB model in order to
explain further variance in behavioural intentiod$e slightly different affective
construct of emotional involvement may also be uisefthin the TPB model.
Emotional involvement is defined as the extent kacl the individual is engaged with
(or disinterested in) the behaviour at hand. Le¥elngagement has previously been
examined as a factor relating to support of biatetbgies (Gaskell, et al., 2003) and it
was found that individuals who are more engaget hibtechnologies are more
supportive of biotechnologies. In addition, thegalisability of past survey research,
examining attitudes towards GM food, is criticishee to potential biases in the
samples recruited, which are largely composeddifiduals who are already
particularly emotionally engaged with the issu&dll (e.g. Gaskell, 2004; Campbell
and Townsend, 2003; Townsend and Campbell, 2004dis again suggests that
emotional involvement is an important factor reigtto support of GM food. So far,
however, emotional involvement has not been ingatd in previous incarnations of
the TPB model. Overall, it seems that the predictalidity of the TPB may be

increased through the addition of further relevagnitive and affective factors.



1.3. The TPB and GM food

The TPB has frequently been applied to health hebhayv and eating behaviours
and has also been used to investigate behaviouealtions regarding GM food several
times within Italy, New Zealand and Britain. Satral Vasallo (2002) conducted a
study in Italy that examined intentions to try specific product of GM tomatoes and
Cook, Kerr and Moore (2002) conducted a study iwMealand that examined
intentions to try GM food generally. Regarding Br#tish studies, Sparks, et al.,
(1995) examined expectations, rather than intestiafith regard to GM foods
(presumably it was considered that this made memeesat the time due to the
relatively novel nature of the food) and Sparks S8hdpherd (2002) examined
individuals intentions to purchase certain spec#i food stuffs (genetically
engineered pork and tomatoes) if they become dtaila Britain.

Within the original TPB constructs, attitudes h&een consistently significant
in predicting intentions towards GM food whilst égnce with regards to PBC and
subjective norms is varied (Cook, et al., 2002;e&5atd Vasallo, 2002; Sparks, et al.,
1995; Sparks and Shepherd, 2002). All studiesddbat PBC was an important factor
in at least one of the intention measures examatelst evidence regarding subjective
norms is less substantial with only the Italiardgt{Saba and Vasallo, 2002) and the
New Zealand study (Cook, et al., 2002) finding sabye norms to be an influential
factor.

These studies have variously added the componéntsral norms and self
identity to the TPB, to the aim of better predigtintentions towards GM food, with
mixed success. Moral norms were found to be ngnigtant in all studies in which it
was included except for the British study whichrekged intentions to eat specific GM

foodstuffs (Sparks and Shepherd, 2002). The cactstf self-identity is more



promising though and was a significant predictointéntions to purchase GM food in
New Zealand although it only predicted certain exgi&gons with regards to GM food in
Britain (Sparks, et al., 1995).

The importance of the constructs of PBC, subjeatimens, moral norms and
self identity with regard to behaviour towards Gdbd is likely to be dependant on the
specific definition of intention employed and theaocular sample of participants that
are recruited. Amount of variance accounted fdyehaviour towards GM food was
fairly high in all studies varying from around 41%aba and Vasallo, 2002) to around
88% (Sparks, et al., 1995) indicating that the T8 useful model with which to

predict, and analyse, behavioural intentions tow&MW food.

1.4. Behaviour towards GM food

To date, TPB studies of GM food have not includeg measures of actual
behaviour with regard to GM food. This is probabiye to practical reasons in that GM
food is not currently widely available in Britaitdowever, behaviour in response to
GM food has been examined in other (non-TPB) studie

One way of examining behaviour towards GM foochi®tigh the use of
contingent valuation techniques. Contingent vatuattechniques are ways of
discovering the value of a good by asking peopl& much they would be willing to
pay, or accept, for that good (see Venkatachal@®® 2or a review). An interesting
study conducted by Noussair, Robin and Ruffiew0@0nvestigated willingness to
pay information for GM foods in a representativenpée of French consumers.
Overall, 65% of participants in this study werelwd to accept GM food at some price.
The results of this study contrast quite starklshvather surveys that indicated that

people in France were predominantly negative tosv@&tll foods (Gaskell et al., 2000;



Noussair, Robin and Ruffieux, 2001). Noussain et{2004) suggest this disparity may
have arisen from differences in what was measuwvbdreas surveys elicit responses
from participants as citizens, who are likely tokegudgements from the point of view
of society as a whole, purchase decisions elispoases from participants as private
consumers.

A similar contingent valuation technique was emgptbby Moon and
Balasubramanian (2003) in investigating consumbaabeur in the UK. Results
indicated that 13.3% of consumers were likely toept GM technology whether there
was a price reduction or not and 13.8% of consunvers price conscious and would
buy GM food if this was cheaper than other typefoll. These responses were made
in relation to a question regarding willingnespay a premium for non-GM foods
though and it is noted that responses may diffgrafquestion was worded differently,
for example, if the situation was described in rdgaf GM foods being cheaper than
non-GM foods.

In addition, the fact that these contingent vabrastudies utilised questions that
addressed participants’ willingness to pay canrlieised as possibly underestimating
valuations. There is a well documented disparggneen willingness to pay estimates
and willingness to accept estimates (Mitchell ardsGn, 1989; Shogren et al., 1994)
the former producing estimates that are generallet than the latter form of estimates.
Differences may have arisen because of loss avedsiference$and if loss aversion is
treated as a bias then an equivalent gain taskb@aymore appropriate valuation
technique (Bateman et al., 1997). Equivalent gaathods treat both the money and the
good symmetrically as gains, effectively removihg influence of loss aversion effects.
It is acknowledged, however, that willingness tg pdormation may be considered as

an ecologically valid method of eliciting valuatgn



Another problem associated with studies investigatiehaviour using stated
preferences is the often hypothetical nature ofjlnestions employed; this type of
responding is susceptible to influence from sodedirability effects and demand
characteristics. In circumstances when behavianonat be directly observed, it is
beneficial to place participants in a more realisbnsumer role in which the choices
they make have tangible, real life outcomes. ¥hsuld encourage more honest and
realistic responding.

Behaviour towards GM food has also been examin#dumexperimental
situations in which participants are simply offeee@M food sample. Within the UK,
Townsend and Campbell (2004) conducted an expetimigich required participants
to compare the taste and appearance of applesénatpurportedly grown either
organically, traditionally, or using GM technologin reality the apples used were
identical and the real purpose of the experimerst twaexamine how many participants
would be willing to taste the (purportedly) GM applA vast majority of 93%
participants agreed to try the apple even thouglag emphasised that they were not
obliged to and the experiment could proceed witlloeitn doing so. These results
differ quite dramatically from survey results tivadicate that British consumers are
ambivalent towards GM food (Gaskell et al., 2008pinga and Pidgeon, 2004).

Similar results were found within a study that offe participants GM cheese
conducted in Denmark, Finland, Norway and Swedeatigenmaki, et al., 2002). An
overwhelming majority of participants within thisidy agreed to try the GM cheese
and around two-thirds of participants chose to &k®e home. Again results
contrasted with explicit attitudes which were exa@ad within the same study that

indicated that participants were negative towartisfGod.



Overall, evidence with regards to behaviour towaed/ food in Britain is
mixed. Experimental studies with real life outcanedicated that participants are
likely to try GM food (Townsend and Campbell, 2004)ilst contingent valuation
methods indicated that only a small percentageadfgipants would accept GM food
(Moon and Balasubramanian, 2003). Differences eetwstudies are likely to be due to
a variety of differences in the methodologies usédr example, the contingent
valuation study was hypothetical whereas the erpartal study was not, and the
contingent valuation task utilised a monetary pectipe whereas the experimental
study did not.

Behaviour towards GM food has repeatedly beenddarbe more positive than
explicit attitudes have indicated, both in Britaimd abroad. Differences in findings
may be at least partly because as Noussair €2@04) suggest, methods used to
examine attitudes and behaviour put participantifierent roles; participants may
respond to surveys as public citizens but responéluation tasks as private
consumers. It seems likely, however, that othetofa influence behaviour alongside
attitudes and factors included within the TPB, sastsubjective norms and PBC, may

help to explain the differences noted betweenualitis and behaviour.

1.5. Study aims

The aim of the current study was to apply a modifi®B model to a British
sample, where an actual behavioural measure whglett within the study in order to
gain a more comprehensive and realistic idea ohwehr with regard to GM food, and
the relative importance of behavioural influenaeshis domain. Behaviour was

measured using an equivalent gain task and in dodacrease the accuracy of results
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provided by participants they were told they worddeive the outcome of their choice
as an incentive to provide truthful responses.

The TPB model that was applied here was an extenglstbn of the original
that included the constructs of self-identity, géved moral obligation and emotional
involvement as additional predictors in order tamine their potential worth in this
domain (see Figure 1). Data collected for the TRBBables was hypothesised to
provide a good fit to the theorised model. In &ddj the group of participants were
expected to be ambivalent towards GM foods ovaraldl for this reason mean levels of
attitudes, self identity and intention were antitgd to be neutral. PBC was
hypothesised to be positive as previous reseactbated that GM food was considered
a relatively controllable issue (Townsend, Clarkd &ravis, 2004). We predicted that
subjective norms and moral norms were likely tsigaificantly negative towards GM
food because it is thought that previous negatwaduations of GM food may have
been, at least partly, due to societal considarat{dloussair et al., 2004). Levels of
emotional involvement were predicted to be newsgbarticipants were not likely to
have any links, or engagement, with the issue offGddis. With regards to behaviour,
we predicted that non-GM chocolates would be preteto GM chocolates, as GM
food is generally perceived more negatively thatirary food (Noussair, et al., 2001,
Moon and Balasubramaniam, 2003). However, on #seslof past studies, we also

predicted that most people would accept GM foagbate price (Noussair et al., 2004)

2. METHOD
2.1. Design
This experiment had a within subjects design. VBBables were examined

using direct questions with the exception of thieawsoural measure, which was
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examined using, a) an equivalent gain task, bjptimeber of participants willing to

accept GM at some price.

2.2. Participants

In total 99 participants took part in this studgcruited from two different call
centres within the city of Nottingham in Englantihe population in this area
encompasses a variety of ethnicities and is thotaghgpresent a good cross-section of
the British population. Employees at the call cenutilised were of a varying level of
education, some were school leavers whilst othatdsumdertaken some further
education; all were employed full time. Particifsawere recruited topic blind in order
to avoid sampling biases in favour of those indinaild who are particularly interested in
GM food issues (Campbell and Townsend, 2003; Tonsheed Campbell, 2004;
Townsend et al., 2004). In total 63 males andedgales took part in the study and ages

ranged from 17 to 55 with a mean of 25.04 (standaxdation = 7.24).

2.3. Materials

The materials used consisted of a questionnaatdribluded three sections. The
first section consisted of an equivalent gain behal lottery task (Bateman, et al.,
1997). This consisted of two pages of options disied participants to choose between
a series of options consisting of a monetary amaunodta box of chocolates e.g. ‘We
give you £0.60 or we give you a box of 8 chocolat&ne page offered a box of 8 GM
chocolates as an alternative to the monetary optol one page offered a box of 8
non-GM chocolates as an alternative; which versias presented first was
counterbalanced between participants. Twenty optwere provided on each page and

these increased in increments of £0.30 starting #£6.00 and finishing at £5.70. As an
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incentive to be truthful in their choices, it wasghasised to participants that they
would actually receive one of these options, dr&nem one of the lotteries. A random
number generator (Haahr, 2000) was used in ordeickowhich option each person
actually received. These were all drawn from thgepthat gave non-GM chocolates as
an alternative, due to the difficulty of actuallytaining GM chocolate in this country.
Chocolates provided were a box of eight ‘Classianlates bought from Thorntons
Plc. at a cost of £3.00 a box.

The second section consisted of a series of qusséixamining TPB variables
as well as the additional postulated factors inethidee Appendix for full details of
guestions used. Questions were constructed byiakagguidelines for assessing the
TPB provided by Ajzen (2002) and by examining poersi applications of the TPB to
food and GM food. Questions were formulated tediy (rather than indirectly using
underlying beliefs) assess factors; these questiens then piloted to examine the
consistencies of responses and only those thatipeoldconsistent responses, with
Cronbach’s alphas of 0.7 or higher, were includaethe final questionnaire.

Intention was assessed using two questions thatiaed individuals’ intention
to try GM food, e.g. ‘When eating, | intend to makee that my food does not contain
GM ingredients’. Responses were measured on gavah-semantic differential
scales with appropriate adjectives at each entifisncase ‘True’ and ‘False’ were used.
Attitude was measured in the manner suggested bynA[2002). This consisted of a
question, ‘In general | believe that the use ofegethnology in food production is:’
that had to be responded to six different sematitiierential scales marked with a
selection of adjective pairs. Adjectives were stelé using a pre-test from a much
larger selection drawn from the list of publisheljeative scales that were found to load

highly on the evaluative factor of attitudes (OsgjoBuci and Tannenbaum, 1957). The
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assessment of subjective norms used three direstiqus that were considered to
evaluate perceptions of what close friends andlfafeel about GM food, e.g. ‘The
people in my life who are important to me would nond if | ate GM food’ (Agree-
Disagree). PBC was evaluated using three quedtiesigned to evaluate participants
perceived difficulty with and control over theirahe regarding whether to eat GM
foods or not, e.g. ‘How much control do you feeliyave over eating a GM free diet?’
(Complete control — No control).

The component of self-identity was assessed usiegtmpns that examined the
respondent’s self-belief about whether they weeekihd of person that would eat GM
food. This was done using two questions, e.gntltae type of person that would eat
GM food’ (True - False). Moral norms were assessgdg three questions that
evaluated how respondents felt morally about GMI&@.g. ‘I do not consider the
production of GM foods morally wrong’ (Agree - Dggae). The additional component
of emotional involvement was assessed using foastipns, e.g. ‘How emotional do
you feel about the decisions taken to produce Gddi?d (Emotional - Not very
emotional). These were designed to examine to dégrtee the respondent was
engaged with the issue at hand.

In order to assess social desirability in paraaig’ responses on the TPB a third
section was also included and this contained aehed version of the Marlowe-
Crowne social desirability scale (Strahan and Gayid®72) headed with the title
‘Personal beliefs’. This version was included eattihan the full version in order to
take less time to complete and because this vevgsifound to be of a similar internal
consistency to the original measure. To our kndg#g no previous study has
examined the extent to which participants predesinselves in a socially desirable

manner when responding to questionnaires withsxdbmain.
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2.4. Procedure

An individual at each call centre was recruitedider to provide questionnaires
to their colleagues. All call centre staff wer&exbto participate apart from managerial
staff and the majority agreed to fill in questioimaa. For recruitment purposes
individuals were simply asked if they would fill amquestionnaire and the topic of GM
food was not revealed. None of those who initiallyeed to take part withdrew after
starting the questionnaire and encountering thie @pGM food. The order of the
guestionnaire presented questions assessing TPBocemits first, followed by the
equivalent gain task; this presentation order vaasistent across participants. The
equivalent gain task did not present any detaisiathe GM chocolate utilised within
the task. If questioned on the chocolates, themxgnter told participants that GM
chocolates were samples obtained from a biotecggaompany and that these were
currently available in the U.S. Participants pded their name and contact details at
the end of the questionnaire and it was made thedrthis was to provide them with
their lottery prize only and that their actual respes would be associated only with a
randomly assigned participant number. A randombyemwvas generated for each
participant and this determined which option tipeize was drawn from. Participants
received the choice they had made for that numbspadn. Prizes, consisting of either
money or chocolates, were provided to the contatimeach call centre to pass on to
his relevant colleagues and signatures were olstaonmake sure that this was done.
Upon receiving their prizes, participants were infed that all chocolates provided as
prizes were non-GM and that the offer of GM chotedavas actually a deception in
order to provoke honest responses. Participants also told that GM chocolates are

not currently available in the U.K. Prizes werstdbuted after all data collection was

15



completed to ensure that the deception involvatenexperiment was not revealed to

participants prior to completing the questionnaire.

3. RESULTS
3.1. Equivalent gain task

The critical value within the equivalent gain tagks the lowest amount of
money that a participant would accept insteadlmdxaof chocolates. This was used as
an indication of the valuation of that box of chiates. The amounts of money
participants were willing to accept in preferenc@tbox of GM chocolates were
positively skewed with a median of £1.20 and ranggdo the maximum possible
valuation of £5.70. With regard to monetary amesuypdrticipants were willing to
accept in preference to a box of non-GM chocolatgain a positive skew was evident
and the median amount was £2.10 with a range GDESThe actual difference between
the monetary amounts accepted in preference to Gihan-GM chocolates was,
therefore, £0.90 (£2.10-£1.20). A Wilcoxon Sigiahks test showed that the
monetary amounts accepted in preference to GM d¢aiesowere significantly lower
than the monetary amounts accepted in preferencentdsM chocolates (z = -5.096,
p<0.001).

In order to remove the influence of inter-individlwariation in preference for
chocolates generally, the behavioural measure alaslated as the amount of money
the participant preferred over a box of GM choadahinus the amount of money the
participant preferred over a box of non-GM choadatThis measure was again very
positively skewed and very kurtotic with an almostmodal distribution at zero; the
median of this measure was zero. One outlier, lvivas over three standard deviations

away from the mean, was present in the data asdvwis removed.
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Overall 43.4% (43/99) people would accept less manstead of GM
chocolates as compared to non-GM chocolates. 4818%#9) people would accept the
same amount of money instead of GM and non-GM date®and 8.1% (8/99) people
would accept more money instead of GM chocolataes thstead of non-GM
chocolates, see Figure 2. In addition, of those whuld accept either kind of
chocolates at all (94.9%), 74.5% people (70/94)|dpuefer GM chocolates over
money at some level and only 25.5% (24/94) would ho other words, most people

accepted GM chocolates at some price.

Insert Fig. 2 about here

3.2. Attitudes and Intentions

Questions examining TPB components were reversedes necessary so that
on the scale from one to seven, the middle poutitating neutrality was four, with one
indicating a negative stance towards GM foods,sewen indicating a positive stance
towards GM foods. With regards to emotion, onedatdd a low amount and seven
indicated a high amount of emotional involvemeittdad with regards to PBC, one
indicated a low amount and seven, a high amoupeafeived control.

Internal consistencies for each component were mexhusing Cronbach’s
alpha. All measures displayed reasonable to ¢maads of internal consistency, except
for intention, which displayed a lower internal e@mtency level of 0.51 indicating that
the interpretation of this factor should be treatgith some degree of caution.

Means and standard deviations are shown in Tabla @rder to test the
significance of the levels of each factor examirssderal one way t-tests were used.

Subjective norms and moral norms were significaptgitive. Levels of emotional
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involvement were quite negative with a mean of 288 mean levels of intention were
4.39 which is marginally significant (t(98) = 2.6¥+~ 0.009). No other differences

approached significance. Correlations between T&tbles are displayed in Table 2.

Insert Table 1 about here

Insert Table 2 about here

3.3. Predicting intention from TPB variables

As non-normal distributions were evident withimriahles, these were
standardised before further analysis. A linearesgjon with a forced method of entry
of variables indicated that TPB variables predi@szlind 51% of variance in intentions
which was a significant amount of variance accodifibe (see Table 3). When the TPB
was modified to include self-identity, emotionavatvement and moral norms around
66% of variance in intentions was accounted fothgymodel (a significant increase).
In the original TPB model, attitude was found tatlhe strongest predictor of intentions,
followed by subjective norms and PBC, howeverhméxtended TPB model, self-
identity became the strongest predictor of intargjdollowed by attitude, emotional
involvement and PBC. Moral norms were not fountiéa significant predictor of
intentions. Subjective norms became non-signitigaren the additional components
were added indicating that some collinearity magtdxetween the construct of
subjective norms and the components added to thmar TPB model. VIF (Variance
Inflation Factor) levels were examined to checkrfaiticollinearity and although these

were fairly high, they were of an acceptable level.
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Insert Table 3 about here

In a second linear regression we regressed intendad PBC on behaviour
with a forced entry method. This showed that intenwas found to significantly
predict behaviour, when behaviour was measureleaditference between amounts of
money accepted instead of GM food and instead ofGkl food, see Table 4. PBC,
however, did not predict behaviour significantlihe regression analysis revealed that
17.7% of variance in behaviour, a small but sigaifit proportion, was predicted by
intention and PBC together.

We also examined whether TPB variables could pteditngness to accept
GM. To this end, whether or not people would at€&d chocolates over some
amount of money or not was also used as a dichatsrmeasure of behaviour. A
logistic regression, with a forced entry methodsweployed to examine how well the
TPB model could predict behaviour measured invlag, see Table 5. Again, intention
was a significant predictor of this measure of véha, whereas, PBC was not. The
model was able to correctly classify 74.7% of caseba chi-square test indicated that
the model significantly improved predictive powdicFaddens pseudd®Rvas also
calculated and this was found to be 0.137, indiggtthat the inclusion of intention and

PBC as predictor variables improves the model.

Insert Table 4 about here

Insert Table 5 about here
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3.4. Self presentation

Self-presentation levels, as measured by a shattesrsion of the Marlowe-
Crowne, were found to be fairly high with a mear®9d7 (standard deviation = 3.54).
We carried out correlation analyses to determinetiadr there was a relationship
between the levels of self-presentation and resgsoos TPB variables. No significant

relationships were uncovered in this analysis.

4. DISCUSSION

The proposed TPB model fitted data well and prediet significant proportion
of intentions and a small, but significant, propmrtof behaviour as measured by an
equivalent gain task. This study indicates th&taveour towards GM food may be
more positive than previously thought and highlsgtite factors that are most important

in influencing this behaviour.

4.1. Acceptance of GM food

Results indicated that participants preferred ndm<hocolates to GM
chocolates and this supports findings from previesgarch (Moon and
Balasubramanian, 2003). Despite this, this mgjaiftparticipants were indifferent
between GM and non-GM alternatives. In fact a sarabunt of people preferred the
GM alternative offered, which may be due to a geheuriosity in trying GM
chocolates (which are not yet available in Britanyl a propensity towards risk seeking
behaviour (Bromiley and Curley, 1992). Interesyngf those people willing to accept
either type of chocolates in preference to moneyyrad three-quarters of participants
would accept GM food at some price. These resudisate that more people than

previously thought are likely to accept GM foodk becomes more widely available
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within Britain. This finding supports results tletowed that a majority of British
participants were willing to try GM food when oféal (Townsend and Campbell,
2004). Likely behaviour towards GM food was fouade much more positive than
explicit attitudes and this is in keeping with rksdiound by Noussair et al., (2004) in
France. As Noussair et al., (2004) suggest likédy that participants respond to
surveys as a citizen, bearing in mind social irgEsréut when responding to a more
ecologically valid shopping task, respond as a eores with a greater emphasis on
private interests. In fact as demonstrated withis study, a variety of other factors
impact on behaviour alongside attitudes.

Results are more positive than that found by thdysby Moon and
Balasubramanian (2003) which investigated behaumuards GM using contingent
valuation methods within Britain. This disparitgtiveen may have arisen because we
used an equivalent gain method which is likelyiftedfrom previous contingent
valuation tasks that have employed willingnessayp imethods because of the loss
aversion to money effects inherent in willingnespay methods. In addition,
differences between the behavioural task useddret¢he task employed by Moon and
Balasubramanian (2003) may have arisen due tonih@need reality of the situation
provided by our task, which was likely to have i&did more authentic responses than
the hypothetical questions utilised in previouks$as(Here we told participants that we
would provide them with a prize selected at randimm one of their preferences made
within the equivalent gain task.)

It could be argued that social desirability effeatsl demand characteristics may
still have influenced responding in this task, heare assuring participants of
anonymity and providing real consequences to optinade are likely to have greatly

reduced these influences. We also found thatqpaatits’ responses on the shortened
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version of the Marlow-Crowne social desirabilityakedid not correlate with responses
given. For these reasons, the responses providbdsitask are likely to provide a

more accurate idea of valuations of GM foods thavipus tasks.

4.2. The Theory of Planned Behaviour

Our results showed that the standard TPB modeluatsdor around 51% of
variance in intentions and all our hypothesisedlijgters (attitudes, subjective norms
and PBC) accounted for significant proportions afiance. The importance of
attitudes supports previous research, howeverigindisance of the factors of
subjective norms and of PBC adds to previously thibesults (Cook, et al., 2002; Saba
and Vasallo, 2002; Sparks and Shepherd, 2002; Spetrkl., 1995). This is the first
study to have examined general intentions towatds@d in Britain, however, and it
is possible that previous negative results may h&em due to specifics in the contexts
used.

Attitudes and subjective norms positively predidtgeéntions so increases in
these factors indicate that positive increasestentions will occur and PBC negatively
predicted intentions indicating that as PBC incesathe likelihood of intending to try
GM food will decrease. This has interesting ragaifions with regards to the current
debate over the labelling of GM food. Labelling Gdd increases an individual's
control over their behaviour towards GM food whyeiti also increase their PBC.
Labelling GM food is, therefore, likely to decreastentions to try GM food.

When the TPB was extended to include the additipredictors of self-identity,
moral norms and emotional involvement, the amo@indance in intentions
accounted for increased significantly to around 66%ere emotional involvement and

self-identity accounted for significant proportiaoisvariance in intentions, along with
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attitudes and PBC. The importance of self-identitgredicting behaviour towards GM
food supports findings from previous studies, dlich found self-identity to be a
valuable construct in at least some of the intestiexamined (Cook, et al., 2002;
Sparks, et al., 1995). This was the first evedgtio examine the construct of
emotional involvement within the TPB and resultewstd that it was a useful factor
with which to predict behavioural intentions towsu@M food; it is recommended that
this concept be examined in other future TPB studra in future examinations of
perceptions of GM foods.

All of the additional factors had positive influergcon intentions indicating that
as levels of these factors increase, so would tioesto try GM food. Moral norms
did not predict intentions which adds to previousiixed results (Saba and Vasallo,
2002; Sparks and Shepherd, 2002; Sparks, et &5) Ehd indicates that this factor
may only be a useful predictor in particular cotgexr within particular populations in
which morality plays a larger role, e.g. religi@reups and environmental groups. In
addition, subjective norms dropped out of the madeh predictor of intentions when
the additional components are added. This may haea due to some collinearity
between subjective norms and the new componentdaaitd future research should
examine possible collinearities between predictmstructs utilised within the TPB.

Intentions were also found to positively, and digantly, predict behaviour
both when this was characterised as the differanaenounts of money participants
were willing to accept in preference to GM chooe¢ain comparison to non-GM
chocolates and when this was characterised as arhgdinticipants were prepared to
accept GM food over any amount of money. This ra¢hat as behavioural intentions

to try GM food increase, approach behaviour tow&sfood is more likely.
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4.3. Levels of individual TPB model components

Results suggest that overall attitudes of thosrimsample are fairly neutral
towards GM foods and this is in line with Eurobaster studies that indicate that
explicit measures of attitudes in the British p@piain generally find people to be
ambivalent towards GM foods (Gaskell et al., 2008)addition, levels of self-identity
were neutral indicating that participants did raEntify themselves, particularly, as
people who would try GM food or who would avoid Gdbd. Contrary to our
predictions, levels of subjective norms were sigatitly positive towards GM foods
demonstrating that participants felt that theiseldriends and family would not object
to them eating GM foods. Similarly moral norms g@éund to be significantly
positive, suggesting that participants felt no rholdigation to avoid eating GM foods.
This suggests that the negative results found byipus examinations of attitudes and
intentions towards GM foods are unlikely to beihtttable to wider social
considerations, which contradicts previous rese@vtagnusson and Hursti, 2002;
Shepherd, 1999). The difference in findings maybe to differences in study
methods, in particular, the topic blind recruitimpcedure which ensured that
individuals who were particularly interested andaged with the issue of GM foods
did not self select themselves for the study.alit,flevels of emotional involvement
within this study were found to be significantlygagtive, suggesting that participants
felt significantly uninvolved in the topic and aret concerned about GM. Again, this
contrasts with past studies reporting high levélsostility toward GM (Grant et. al.,
2003).

Participants’ levels of PBC were neutral, so peajidenot appear to feel either,
particularly in control, or not in control over thehoice in eating GM foods. This

differs from previous research that finds GM fooalbe rated as a relatively
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controllable concern (Townsend et al., 2004). HmveTownsend et al., (2004)
examined controllability quite generally, ratheanhpersonal controllability, and also
presented GM food in the context of other issudsclivmay explain differences in
findings between these studies.

For our participants, the overall intention to @ food was marginally
positive. This contrasts with the behavioural nueaemployed here that was defined
as the monetary amount participants were willingdoept in preference to GM food
subtracted from the monetary amount participantewelling to accept in preference
to non-GM food. Intentions were in line with théher behavioural measure employed
though that was defined as whether participante wating to accept GM food at
some cost. This makes intuitive sense as intesiti@re measured as a willingness to
try GM food in a similar way to the latter behaviaumeasure, whereas, the former

behavioural measure examined the value of GM faadsmparison to non-GM foods.

4.4. Generalisability of findings

It is acknowledged that the sample examined hesenweatruly representative of
the British population. To this end, it would benleficial for future research to
examine a stratified sample of the British popolatin the same way, in order to draw
reliable conclusions as to valuations of GM foo@sit of critical importance to the
reliability of our results was the fact that a coomty-based sample was used, which
was recruited topic blind. Crucially this meanattthe results of this study were
unlikely to have been influenced by self-selectiases that have plagued prior
research on GM and will, therefore, give a goodaatibn as to behaviour towards GM
food. It is noted, however, the recruitment ofveaiespondents for this survey may

have also led to responses that were not verytivalight out. In fact, the simple act of
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completing this survey may have provoked furtheutiht, and perhaps discussion,
about GM food which may stimulate a change in pdéfuture responses.

We also acknowledge that our results are limitethleysituation in which they
are examined. The generalisability of behaviotgallts found within this study is
limited to purchase situations involving GM foodid likely that behaviour towards
GM food in different situations may differ (for exale, if encountered at a dinner
party). Further to this, it is possible that difieces may be found between different
food products. Chocolate may be considered a yugaod and it is quite possible that
people may respond differently to GM versions ofenmasic food products. It is noted
though that previous research has shown that arityagd participants would accept
GM cheese (Lahteenmaki, et al., 2001) and a GMeafJjdwnsend and Campbell,

2004) indicating that results may be similar wigigards to other food products.

4.5. Future Research

Participants within this study exhibited mainly tralior positive perceptions of
GM food. An interesting point made by an anonym@wsewer was that this may
either be due to either a lack of knowledge abdutds indeed a great deal of
considered knowledge about GM. Due to the low @nat involvement with the topic
of GM noted within the participants within this dguit is likely that the sample
observed here had low knowledge about GM, howekierjs an interesting point for
future research. It would have been useful to magasured knowledge as a separate
factor alongside the other constructs here to exarie impact that this might have on
behaviour.

Results within this study found that behaviour with British sample was much

more positive than their attitudes indicated ansl $kipports previous research by
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Noussair et. al., (2004) in France. It is likdhat a similar disparity between attitudes
and behaviour towards GM food will exist within etlcountries and future research
should examine this possibility. Although attitusleveys indicate that the majority of
European countries are negative or ambivalent sv&M food, actual consumer
behaviour towards GM food is likely to be more piosithan this and GM food may be
widely accepted if introduced.

Although our model fitted data well, the variannébehaviour accounted for in
our models remains fairly low; some may be attelduib error variance; however, it is
likely that further portions of variance may be kxped by further factors that were not
examined here. Constructs such as the perceivegfitseeof GM food or the
individuals’ trust of policy makers and industry yrtzelp to explain additional variance
in intentions and behaviour (Siegrist, 2000; Pogidi and Pigeon, 2004).

In addition, behaviour is likely to consist of batliberative and spontaneous
processes. Only deliberative processes are exdrhinexplicit questions, such as
those asked during this study, hence, it is passiat spontaneous processes account
for some of the variance in behaviour unaccountedhfthe present study. Indeed,
research has demonstrated that spontaneous preegsedeetter predictors of actual
behaviour than deliberative processes in somerostances (Dovidio, Gaertner and
Kawakami, 2002). Spontaneous processes can bairadassing such tools as reaction
time tasks, e.g. the IAT (Implicit Association Taskeenwald, McGhee and Schwartz,
1998), and results from tasks of this type haverguiauseful in predicting behaviour
(Fazio and Olson, 2003). Future research intoogsoielating to GM food utilises a
combination of tasks that evaluate deliberativeegsses and tasks that evaluate

spontaneous processes in predicting behaviour.
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5. CONCLUSIONS

In conclusion, we found that most participants ldathoose GM food over
some amount of money. GM food was found to beeakignificantly less than non-
GM food, though the majority of our sample was ffalent between GM and non-GM
options. Results from this experiment indicateat ehhigher proportion of individuals
were prepared to accept GM foods than some pregimuakes have indicated.
Differences can be attributed to the fact thainadhe present study a private, rather than
a public, decision was made with regards to GM fming an equivalent gain task to
avoid loss aversion effects), and b) this studylusesal choice situation, rather than
hypothetical questions. Hence, this method of mm@&ag valuations may be considered
to have yielded more realistic responses than pusvyineasures. With regard to
important behavioural influences, we found thatwdes, subjective norms, PBC, self-
identity and emotional involvement were all sigediint determinants of behavioural

intention and behavioural intention was a signiftgaredictor of actual behaviour.
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APPENDIX

Construct  Items Scale
Subjective « “The people in my life whose opinions | « “True - False”
norms value would not mind if the food they eat
was GM.”
* “Most people who are importantto me + “Pleasant -
consider GM food to be:” Unpleasant”
* “The people in my life who are importante “Agree - Disagree”
to me would not mind if | ate GM food.”
PBC * “How confident are you that it is possibles “Very confident -
to avoid eating GM food?” Not very confident”
* “Do you consider yourself able to monitos “Not at all able -
your diet and avoid GM foods?” Very able”
* “How much control do you feel you haves “Complete control -
over eating a GM free diet?” No control”
Attitude * “In general | believe that the use of genes “Good - Bad”
technology in food production is:” » ‘“Positive - Negative”
» *“Safe - Dangerous”
* “Beneficial -
Harmful”
* “Right - Wrong”
*  “Wise - Foolish”
Self- * “l am the type of person that would eat « “True - False”
identity GM food.”
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“I am the kind of person who will only eate
food that has been grown naturally

without genetic modification.”

“True - False”

Moral * “I shouldn’t really eat GM foods for morale  “Strongly agree -
norms reasons.” Strongly disagree”
e “Morally, | have no problem with GM » “Agree - Disagree”
food stuffs.”
* “l do not consider the production of GM ¢ “Agree - Disagree”
foods morally wrong.”
Emotional « “Do you feel that decisions about GM  « “Definitely -
involve- food are largely irrelevant to you?” Definitely not”
ment * “Might decisions taken by governing * “Not at all - Very
bodies about the future of GM foods upset much”
you?”
* “To what extent do you feel like you're <« “Very much - Not at
emotionally involved in whether GM food  all”
should be produced or not?”
* “How emotional do you feel aboutthe ¢ “Not very emotional
decisions taken to produce GM food?” - Emotional”
Intention « “When eating, | intend to make sure thate “True - False”
my food does not contain GM
ingredients.”
* “lintend to eat GM food at some time.” « “True - False”
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Figure 1: The Theory of Planned Behaviour (Ajze389)
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N.B. Original TPB components are illustrated withic lines and components that have
been added to the TPB are illustrated with dasined.|
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Figure 2 — Percentage of participants preparedd¢em more, equal or less amounts of
money instead of GM chocolates compared with tbeg¢pted instead of non-GM foods
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Table 1 — Mean response levels of factors examined

Factor Mean level  Standard
deviation
Attitude 3.84 1.34
Subjective norms 4.39* 1.21
PBC 3.77 1.37
Emotional Involvement 3.28* 1.41
Self Identity 4.38 1.65
Moral Norms 4.48* 1.40
Intention 4.39 1.45

* Significant at Bonferroni corrected level of sificance, 0.00625 (0.05/8).
** Scales were continuous 7 point Likert scales wehkindicates negativity towards GM, 7
indicates favour towards GM and 4 is neutral (Hbovariables apart from PBC and Emotional

Involvement for which 1 indicates a low level and ligh level).
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Table 2 — Correlations between factors (Pearson’s r

Attitude Subjective PBC Moral Emotional Self
Norms Norms Involve-  Identity
ment
Attitude -
Subjective 0.535** -
Norms
PBC -0.117 -0.168 -
Moral 0.620** 0.472** -0.205* -
Norms
Emotional 0.525** 0.479** -0.061 0.511* -
Involve-
ment
Self 0.636** 0.541* -0.209* 0.551** 0.565** -
Identity
Intention  0.666** 0.525** -0.267**  0.574** 0.606**  0.740**

Note: *p<0.05, **p<0.01.
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Table 3 — Linear regression of predictors on intent

Predictor Original VIF Extended VIF
TPB (TPB) TPB (Extended
TPB)

Attitude B 0.533 1.403 0.234 2.180
t 6.278** 2.613**

Subjective norms B 0.211 1.424 0.039 1.633
t 2.466* 0.497

PBC B -0.169 1.030 -0.125 1.081
t -2.328* -1.983*

Moral norms B 0.065 1.876
t 0.783

Self-identity B 0.393 1.712
t 4.449**

Emotional involvement 0.202 2.119
t 2.539*

R 0.715 0.813

R Square 0.511 0.661

F Change 33.141** 13.471**

Note: *p<0.05, **p<0.01.
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Table 4 — Linear regression of intention and PB®enaviout

Predictor Behaviour

PBC -0.032
-0.341

Intentions 0.436
4.598***

R 0.446

R square 0.199

F Change 11.896***

Note: *p<0.05, **p<0.01, ***p<0.001.

"When defined as difference in amounts of money accepted over GM or non-GM food
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Table 5 — Logistic regression of intention and RBCbhehaviour

Predictor Behaviour
PBC B 0.018
Wald 0.005

Exp(B) 1.018

Intentions B 0.996
Wald  12.074***

Exp(B) 2.707

Cases classified correctly 74.7%
McFaddens pseudo’R 0.137
Chi-square 16.144***

Note: *p<0.05, **p<0.01, ***p<0.001.

"When defined as whether the participant would accept GM food over some amount of

money.
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! Any food containing ingredients containing morartt.9% genetically modified organisms must be
labelled.
2 Willingness to pay estimates may include a logssion to money effect, whereas willingness to ptce

estimates may include a loss aversion to goodsteffe
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