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1 Executive summary
1. Introduction and Objectives
The development and introduction of genetically modified (GM) food is, and has been,
a controversial matter in Europe and worldwide. Many consumers remain wary of the
stated benefits of GM foods. There is, however, limited understanding of consumer
resistance to its introduction.

Studies using qualitative and quantitative research

methods are reviewed here with attention specifically focussed on the attitudes of
European consumers. This literature review had the dual objectives of investigating
consumers’ Willingness-to-pay (WTP) a premium for non-GM products and their
reactions to GM labelling and traceability.
The studies reviewed suggested that, as regards GM products, consumers can be
considered to be optimistic, pessimistic or undecided in their attitude.

Consumer

perceptions of risks and benefits associated with any product are dynamic processes
such that attitudes towards a product, including those incorporating GM technology, are
in a state of continuous flux and evolution, what means not exact and stable.
2. Research methodologies
In examining consumer purchase behaviour and valuation there are a number of
different methodologies that could be used by researchers, among them being
contingent valuation of consumer willingness-to-pay for, or to accept, products; choice
experiments or conjoint analysis based on consumers’ multi-attribute utility
maximization, and revealed preference methods -such as experimental auctions. An
alternative methodology is that of Certainty Equivalent (CE) and ‘blind taste’
experiments.
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3. Consumer behaviour, attitudes and perceptions
Not all consumers perceive GM technology as being one-dimensional and often
distinguish between different applications of GM technology with attitudes toward, and
acceptance of, a GM product, dependant on the proposed end use.
While it is clear that there is some degree of resistance to the introduction of GM food
worldwide, the extent of that resistance varies from country to country and over time.
The attitude of any individual towards a GM food product is determined by both
attributes that attach to that individual such as age, level of education, present
knowledge of GM technology, cultural background and religion among others, but also
the ‘value set’ of the individual and the manner in which they order and rank their
private life priorities. The individual attributes and values held by individual consumers,
determined in part by their social and cultural environment, become the key
determinants of their attitude towards any product including GM food goods.
There appears to be a direct and positive relationship where an individual who increases
their knowledge of GM technology also appears to increase their support of GM
applications – see section 5. As such, it is instructive to differentiate between the
‘objective knowledge’ presently held by individual consumers, which can be defined as
the ‘real’ substantive knowledge they may have about GM food, and their ‘subjective
knowledge’, which refers essentially to what they think they know about GM food.
4. Communication and consumer trust
The extent to which consumers trust the source of information that propagates
information about GM products, is a key element in consumer acceptance of
biotechnology; it is important that the information received by worldwide consumers is
not only ‘believable’ but also credible and well communicated. Communication
campaigns are therefore a very important element, and need to focus more specifically
on providing information that address those characteristics of GM food that presently
may be negatively influencing the fears of individual consumers. Moreover, since
consumers consider governments and scientists to be the main propagandists of
5
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information regarding GM technology and its control within society, it would be
important to assure that all sources of information use proven scientific data, applying a
kind of precautionary principle for information dissemination.
The issue of mandatory or voluntary labelling of food products that contain some
element of GMO provenance, has generated much learned discussion but little
consensus of opinion has so far been reached with, for example, voluntary labelling
requirements in the USA and mandatory labelling within the EU, see section 5.
Using stated preference methodologies, the evidence to date suggests that consumers are
willing to pay a premium for non-GM food placeing a higher value on non-GM food
than GM food. Consumers in some countries appear to be more willing to purchase
GM food products than are consumers in other countries. Generally speaking, present
evidence suggests that European consumers are more willing to pay a higher price for
non-GM foods than are their North American counterparts (Lusk et al. 2004a; Jaeger et
al. 2004 and Moon & Balasubramanian 2003 ).
There is some evidence that suggests that when consumers are presented with
information detailing a positive benefit of a GM food product, such as an environmental
or health benefit, that they modify in some level their valuation of non-biotech foods
relative to GM foods (Loureiro & Bugbee 2005). Although consumers appear to prefer
GM products to be associated with benefits, this does not necessarily imply a
willingness to buy and/or pay a premium for a GM product.. The perceived risk(s)
associated with GM food products appear to have a negative impact on consumers’
willingness to accept GM food.
5. Conclusion
In conclusion, it can be stated that personal attitudes towards GM food are formed by a
complex decision-making process driven by three main dimensions: risks and benefit
perceptions associated to GM food and their between compensation, individual values
and attributes associated to each person and Knowledge and its relation with values.
These three elements are strongly connected and their parallel study must be needed in
order to obtain answers of current consumer’s behaviour. In addition, we conclude that
6
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the most appropriate method of examining consumer valuation of GM foods would
appear to be by way of choice experiments.

2 Introduction to the review
2.1

Preamble

The development of genetically modified (GM) food and feed has been a matter of
considerable interest and public controversy in Europe, as well as worldwide, as a result
of the ‘uncertainties’, ‘risks’ and ‘benefits’ that such new technologies portray to the
food industry and consumers. However, there is limited understanding of what lies
behind demand side resistance to the introduction of these ‘potential innovations’ by the
food and feed industry. One of the areas that capture significant public interest refers to
demand influences - reference and valuation - as well as attitudes leading to potential
acceptance or rejection of the level of genetic engineering current in the food industry.
Indeed, understanding the process that explains the valuation of new products,
especially if it is a potential daily consumption product, is not an easy task. The
valuation of a new good implies in the first place the provision of information from
several sources - public and private, formal and informal etc – and the credibility and
trustworthiness of each relevant information source. Given the information available, a
further issue is that of attitude formation, which ultimately leads to the final question
regarding product valuation and consumer preference also based on his cultural
environment.
The subject of GM food has been of particular interest given the number and variety of
issues at stake. Indeed, the European Union maintained a long “de facto” moratorium
against the importation of GM food that only ended in 2005, the rationale being the
application of the precautionary principle having regard to health and environmental
concerns as well as the underlying protection of European agriculture and the need of
filling in the regulatory gaps as done for instance by the 1829/03/EC and 1830/03/EC
regulations on GMO detection methods and mandatory traceability. Nowadays, while
new transformation events of maize and other crops are being authorised in Europe, the
debate still remains as to whether individuals and their surrounding cultural society

7
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value these GM food products, whether they perceive any risks and/or benefits for their
health and the environment and, of course, whether the development of biotechnology
in food products will remain a controversial subject. Even though there is a growing
body of literature concerning consumers’ level of acceptance of GM food, little effort
has so far been devoted to examining and evaluating the findings from these different
studies in order to make recommendations for stakeholders regarding the introduction of
GM foods.
2.2

Objectives

This review is Deliverable 3.3 of the Co-Extra Project’s Work Package 3 and is entitled
in the revised Description of Work (May 2006) as a ‘Review on consumers’ attitudes
towards GMO’. It examines reports and studies on the public acceptance of GM food
and is a pre-cursor to a survey to be carried out later in WP3.. This study includes five
EU partner countries investigating consumers’ willingness-to-pay (WTP) a premium for
non-GM food products and consumers’ reaction to GM labelling and EU traceability
requirements. Clearly, reviewing WTP methodologies and previous empirical results
will be crucial in this. We attempt to respond to some well determined questions,
namely whether European consumers are willing accept GM food, whether they are
willing–to-pay a premium for non-GM versus GM food (as a contrast), and the extent to
which they trust the available information regarding the possible safety and public
health effects of consuming GM foods. Furthermore, given that market research studies
focus on the examination of relevant attributes influencing individuals’ product
acceptance, we specifically examine what the significant attributes are which appear to
be most influential in directing consumer behaviour.
2.3

Methods

In selecting the items to review, we selected studies that used both qualitative and
quantitative research methods. The quantitative studies were mainly surveys relating
responses on consumers’ attitudes, consumers’ declared or stated preferences (using
contingent valuation and/or conjoint analysis) and consumers’ revealed preferences
(using experimental economic methods, including auctions) about GM food worldwide.
Our review mainly refers to scientific papers published in peer-reviewed journals.

8

Co-Extra – Deliverable D3.3

Given that consumer attitudes have been examined over many years from many
different disciplinary backgrounds, we will introduce the discussion streams using
different theoretical backgrounds, analytical tools, and methodological frameworks in
order to obtain a realistic picture of consumers’ attitudes.
Our search was carried out by searching the most relevant electronic databases
including Agricola, Blackwell-Synergy, CAB Abstracts, EBSCO, Ecolint, Kluwer,
Proquest, Science Direct-Elsevier and Springer Verlag- using the broad key words of
GM food, biotechnology and attitudes.
2.4

Relevance of the literature review

From this review we attempt to provide a picture of the evidence that comes from the
different studies, in order to enable the choice of the relevant research questions as well
as the most appropriate analytical and methodological approaches needed to carry out a
wide study of current European consumer behaviour regarding GM food and feedstuffs,
later on in WP 3 of Co-extra.
2.5

Structure of the review

As shown in Figure 1, we have structured this review as follows. First, we examine the
existing evidence on consumer attitudes to GM technology, and especially evidence on
food and feed-related applications. Second, the construction of consumer attitudes is
considered and examined in more detail. This necessitated looking at how individual
values and attributes are related to individual attitudes. The role of risk and benefit
perceptions in the development of consumer attitudes is also analysed. Next, the role of
product knowledge as being the underlying determinant of consumer risk and benefits
perceptions, and how trustworthy the presently provided information may be as the
current means of informing the consumer with product knowledge, is considered. We
then focus on the existing links between attitudes and consumers’ acceptance of GM
products and, finally, we examine the determinants of consumers’ valuation of GM
products, as well as the underlying behavioural connections to consumer acceptance and
individual attitudes towards GM products.

9
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other factors

Consumer purchase behaviour of GM food

Figure 1. Consumer process of acceptance and valuation of GM food.

3 Consumers’ attitudes and risk and benefit
perceptions towards GM food
3.1

Introduction

“In order to discus this point it will be helpful to firstly present a clear distinction of
four basic concepts, mainly by means of dictionary definitions. First, attitude was
defined by Ajzen (2005) as: a disposition to respond favourably or unfavourably to an
object, person, institution or event…, these responses must reflect positive or negative
evaluations of the attitude object. Therefore, in order to develop these further,
respondents must report an opinion regarding the object, person, institution or event.
Indeed, an opinion is defined as a belief or judgement which appears to be likely or true,
10
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but that is not based on proof. Moreover opinion is constructed on a person’s perception
of the object, person, institution or event. Furthermore, perception is the process of
acquiring, interpreting, selecting, and organizing sensory information. Finally,
behaviour refers to the actions or reactions of an object or organism. Hence, the last step
of the process”.
As Figure 1 shows, the acceptance and valuation of GM food depends on individuals’
attitudes, which, in turn, are determined by attitudes and risk and benefit perceptions
among other determinants. Risk and benefit perceptions have received significant
attention in the cognitive psychology literature and have been introduced as a relevant
determinant of individuals’ attitudes (Boecker, 2005). In this section, we attempt to
provide a brief description of current evidence on consumer attitudes towards GM food
technology from a range of different studies.
3.2

General evidence

Evidence on attitudes has become clearer in European countries mainly since the
publication from 1991 of Eurobarometer. Reluctance towards the introduction of GM
foods exists (Grunert et al., 2003; Bredahl, 2001), though the Eurobarometer survey
(Gaskell et al., 2003; Gaskell et al., 2004; Gaskell et al., 2006 ) also reveals some
evidence of a recovery of people’s support for GM food products from 1999 to 2002.
Nevertheless, a return to a refuse in 2005 has been also observed (Gaskell et al., 2006).
This survey also presents a division among European consumers, which are mainly split
into three groups regarding their perception of GM food: ‘optimistic’- 25%,
‘pessimistic’- 58%, and ‘undecided’- 17%. This classification, as it is explained further
on can be determined due to social values and the influence of information on
consumers’ perceptions. Additionally to this general attitude, national differences also
exist. Interestingly, Gaskell et al. (2003) finds that overall support for GM food is seen
until 2002 in only four countries - Spain, Portugal, Ireland and Finland. This has
changed in 2005, when the high supporter countries were – Spain, Malta, Portugal,
Czech Republic, Ireland, Italy and Lithuania. Indeed, in a recent study in Ireland using
cluster analysis techniques, it was revealed, using GM yogurt, that there was still a
considerable segment (24%) who could best be described as ‘anti-GM’, others (20%)
who had ‘complex reservations’ regarding the wholesale introduction of GM products,
the rest were divided among 21% of acceptors and approximately 33% that prefer a
11
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non-GM ingredient (O’Connor et al., 2006). Bech-Larsen & Grunert (2000) and
Honkanen & Verplanken (2004), when analysing attitudes towards GM technology,
confirm the negative attitude of the Nordic populations towards GM food. The same
conclusion is achieved in some surveys for consumers in Poland, who in general have a
significant distrust of genetic modification, especially where this may occur in food
products (Szczurowska, 2005; Bukraba-Rylska, 2005; Janik-Janiec & Twardowski,
2003).
Moreover, some conjoint analyses also provide evidence on US attitudes. Indeed, Lusk
et al. (2002) suggest that US students mainly prefer non-GM products. Similar results
have been found for banana, corn flakes, and corn-beef (Onyango & Govindasamy,
2004) using US data. Other studies (Hossain et al. 2003), have examined the role of
attitudes to GM fresh fruit and vegetables using discrete choice methods. Interestingly,
they divided US society into two main segments: those who are totally opposed to GM
technology and those who would accept GM technology if there were some
demonstrable benefits to the consumer. This last group could also be labelled as
‘undecided’ or “Keeping an open mind” and these results are echoed in other studies
(e.g. Hossain & Onyango, 2004).
Finally, a study in an Asian setting - South Korea - suggests a similar picture. Indeed,
Onyango et al. (2004), through principal components and cluster analysis, found that
consumers are divided in groups that range from acceptance and optimism regarding
GM food improvements to pessimism and rejection. It is important to highlight that this
country has mandatory labelling policies regarding to GM food.
3.3

The formation of consumer attitudes

One of the main theories regarding the formation of consumer attitudes towards a
product is the Fishbein Multi-attribute Model (Fishbein, 1963). This theory states that a
consumer attitude is a function of the beliefs that each individual person develops on the
attributes of a product weighted by an evaluation of each product attribute that is:
A0 =

n

∑

i =1

biei

Where, A0 = attitude towards a product, bi = belief i in product attributes

ei = evaluation that a person develops towards the attribute i of the product.
12
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This model implies that an attitude towards any product is based on knowledge about
the product itself and its attributes, the so-called ‘bottom-up’ formation of attitudes
(Grunert et al. 2003). Moreover, it assumes that attitudes do not depend only on one
specific belief but on a handful of them. Yet, some conceptual development has been
taking place on the meaning of belief. Fishbein & Ajzen (1975) depart from each
individual’s information of each object or product and examine the internal process of
classifying the ‘available’ information. This is different among individuals and is either
directly or indirectly related to individual values, partly inhereted from the cultural
environment. This relationship will be analysed further in the next section, when
looking at the ‘top-down’ approach to the formation of attitudes. Bredahl et al. (1998)
developed a more detailed model for the ‘bottom-up’ consumer attitude explanation
specifically regarding GM food:

A = w 1 A prod + w 2 A proc
This model implies that attitudes towards GM food technology are defined by means of
a weighted sum of attitudes towards each product and its corresponding process.
Moreover, each attitude also depends on the overall perceived risks and benefits
associated with the product and process respectively, that is:

A prod = v1 B prod + v 2 R prod + ∑ u i GAi
i

A proc = y1 B proc + y 2 R proc + ∑ z i GAi
i

Where: B proc , R proc = overall benefits and risks associated with the process

B prod , R prod = overall benefits and risks associated with the product and
GA = general attitude.

This model also assumes that individual attributes and values influence particular
attitudes towards a product or a process and thereby give rise to more general attitudes
(at the society level) (Bredahl et al., 1998). Interestingly, this theoretical model has been
empirically supported by many studies such as Moon & Balasubramanian (2001 &
2004); Grunert et al. (2003); Onyango (2004); and Hossain & Onyango (2004), which
state that, although acceptance of agri-biotech depends on risk and benefit perceptions,
13
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consumers associate, on the whole, more negative attributes to agri-biotechnology than
positive ones. Moreover, other studies suggest that individual behaviours are driven by
perceptions or beliefs about risks of GM food and feed, rather than the technical risk
estimates provided by experts. This explains the fact that, even though US consumers
are optimistic about possible benefits of GM food and feed, they are also concerned
with their associated health, safety and environmental consequences (Frewer et al.
1998), Hossain et al. (2002 & 2003), Onyango et al. (2003) and Onyango et al. (2004)
In the same way, Siegrist et al. (2000) stated, also through the use of causal models, that
for German consumers’ perceived benefits have a significant, although weak, impact on
perceived risk for gene technology. Furthermore, Bech-Larsen & Grunert (2000) states
that for Nordic populations the benefits to be derived from GM food are a helpful, but
insufficient condition for an increase in consumer positive attitudes and consumer
acceptance of GM food products. A dissimilar conclusion is reached by Lusk et al.
(2002) in a study of the consumption of corn chips by US students. They used conjoint
analysis and conclude that, although US consumers preferred non-GM products, GM
products that exhibited clear-cut benefits were acceptable. The same as, Loureiro &
Bugbee (2005), who showed, by using a multiple-bounded probit methodology, that US
consumer’s value more highly the ‘enhanced flavour’ modification followed by
‘enhance nutritional value’ and ‘pesticide reduction’. In the same way, a recent work by
Traill et al. (2006) using regression analysis suggests that risk and benefit perceptions
are negatively, but not perfectly, correlated, and that benefits are more important than
risks in the determination of UK and US consumers’ willingness to consume. That
being so, they conclude that it is best to measure risks and benefits separately.
3.4

Risk perception frameworks

Consumer perceptions of risks and benefits are dynamic processes, so that attitudes
towards GM technology are in continuous evolution (Frewer et al. 1998; Bredahl et al.
1998). Attitude variation can be motivated either by the increasing knowledge of GM
products as well as enhanced individuals’ knowledge regarding GM technologies
(Bredahl et al. 1998). Furthermore, other individual attributes such as socio-economic
characteristics (age, income level…) can also evolve over time and could be responsible
for any subsequent attitude changes.

14
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There are numerous alternative methodological frameworks useful in examining risks
and benefit perceptions. Gaskell et al. (2004) analysed, by means of multinomial
regression and multiple regression, a set of different decision-taking strategies for each
of four groups identified among European consumers. ‘Pessimistic’ and ‘Optimistic’,
individuals tend to develop what is known as a lexicographic process, where a product
attribute (risk or no-risk) dominates the decision. On the other hand, the ‘undecided’ use
an expected utility method (SEU), which consists of a combination of all the possible
costs and benefits weighted by their probabilities to explain learning of GM food
technology and products. Moreover, Yeung & Morris (2001) conceptualised risk
perceptions and related them to a combination of characteristics such as: dread,

unknown and extent.
However, dread and unknown are more relevant to attitude formation than extent.
Indeed, given that information on GM technology is not well enough disseminated
(Martinez et al., 2004, Noomene & Gil et al., 2004, Schilling, 2003, Szczurowska, 2005
and Vilella-Vila et al., 2005), and is still subject to some possible scientific uncertainty,
information available in the system is affected by food scandals, such as mad cow, and
the food scares that people ‘associate’ with GM technologies. Interestingly, a causal
model study regarding different modern technologies (Siegrist, 2000) concludes that it
is not feasible to change German students’ perception of risk regarding a technology ( in
general) by highlighting related benefits associated with it. This can be due to the
persistent perception of dread over time or, similarly, by the existence of some
lexicographic preference that impedes careful cost-benefit reasoning. The same
conclusion is reached by Fortin & Renton (2003) in their study of GM bread and milk in
New Zealand by using a different methodological approach, an ANCOVA analysis,
Traill et al (2006) also came to similar conclusions.
Consumers do not perceive GM technology as being a one-dimensional skill. Indeed,
some studies, such as Gaskell et al. (2002), Grunert et al. (2001), Hossain et al. (2002 &
2003), argue that EU and US consumers distinguish between different types of
applications within biotechnology. Moreover, they state that consumer attitudes and
their consequent acceptance of a GM technology depend on the purpose of its use. More
precisely, medical applications of GM are supported, whereas agri-food applications are
not since they are characterised as not useful and risky. In a similar way, consumers
15
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consider GM technology on plants in a less negative way than on bacterium, animals or
human genetic material (Frewer et al., 1998; and Onyango et al., 2004).
Contrary to the above statements, other studies conclude that consumers do not
differentiate among applications. This is the case of Bredahl (2001), who analysed
Danish, German, Italian and British consumers’ attitudes by means of structural
equation models. He noticed that Europeans generally reject all applications of GM
technology. However, some cross-country differences regarding risk-benefit perceptions
were found. Danish, German and British consumers identified risks as an obstacle for
the perception of benefits associated with GM food supporting Siegrist et al (2000) and
Beech Larsen et al. (2000). By contrast Italians considered that risks and benefits were
in a clear-cut compensatory relationship. Martinez et al. (2004) noted, using cluster
analysis, that Spanish students could have a positive attitude towards GM food if more
information about product benefits would be provided. Interestingly, Savadori et al.
(2004) using principal components factor analysis and regression analysis showed that
experts perceived less risk for all GM applications than the public generally, showing
that knowledge influences attitudes. However, for both groups, risks from food-related
applications were perceived to be higher than risks of medical applications.
Finally, consumers’ risk perception of GM technology has been compared to that of
other risks associated to different technologies. Hwang et al. (2005 b), using factor
analysis, showed that US concerns were highest for pesticides and artificial growth
hormones, followed by antibiotics, genetic modification and irradiation. The same
study, through a cluster analysis, permitted different consumer segments to be
distinguished. The first segment was mainly concerned with growth hormones, GM and
irradiation technologies; the second with the use of pesticides; and, finally, the third
segment was mainly concerned with the use of artificial colours/flavours, preservatives,
and pasteurisation. Townsend et al. (2004b) used rating measures to compare UK
consumers attitudes to GM food, compared with concerns about issues such as cancer,
terrorism and biological warming among others. GM food was ‘not dreaded’, was
thought to be ‘controllable’, was not viewed as ‘unethical’, and was seen as the least
‘risky’ among all other consumer concerns.

16
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4 Individual attributes and values: the construction of
perceptions and attitudes towards GM food
4.1

Introduction

From the previous section it is clear that there is some worldwide resistance to GM food
though the level of acceptance or resistance differs among countries. Therefore, it is
important to examine the factors that underpin the ’stylised fact’ and specifically the
extent and reasons to which risks are more strongly perceived than benefits. Referring
back to Figure 1 above, we now focus on how attitudes and perceptions are raised and
formed. This section covers the relevance of individual values and attributes.
4.2

Basic concepts

It is important to clarify some fundamental issues at the outset. Individual attributes are
defined, not only as those characteristics that define an individual’s personality but also
those characteristics such as socio-demographic and economic attributes. Traits such as
education, knowledge and religion are also considered and explored as it might be
considered that such characteristics may provide some influence on certain observed or
unobserved attributes. However, the attribute of knowledge, due to its relevance, is
analysed in some detail in the next section.
In contrast, individual ‘values’ can be defined as personal evaluative feelings that state
the order of priorities in an individual’s life. Yet, given that information develops as
well as the individual’s interaction with that knowledge, learning takes place and neither
values nor some attributes remain unchanged over time. Therefore, it is important to use
these variables to examine how attributes affect attitudes to GM food.
4.3

The relevance of individual attitudes

As previously stated, consumers can be categorised or classified according to their
attitudes towards GM food. Certainly, following Baker & Burnham (2001), the US
consumers ‘attitudinal’ segment can be partially explained by cognitive variables that
are not necessarily observed. Namely, individual attributes and values can become key
determinants of consumer attitudes. However, the same study concluded that socioeconomic variables were not significant in explaining the segment to which consumers
belonged, which might suggest that other issues, besides income-related factors, might

17
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well influence attitudes. The same segmentation has also been performed by Hwang et

al. (2005 b), in which eight food production and processing technologies, including GM
food, were compared and examined. This study characterized each population group by
age, gender, ethnicity, education, and household size. The results revealed that the
respondents that expressed the highest levels of concern about all eight technologies
appeared to be females with lower educational attainment, low household income, were
middle-aged and from minority racial groups. However, they state that there was
considerable heterogeneity in how personal and household characteristics affect stated
concerns. Therefore, from these studies, one might well hypothesise that the effect of
unobserved variables might well provide an explanation of the heterogeneity of some
results.
Other authors such as Frewer et al. (1998), Moon & Balasubramanian (2001 & 2004)
and Loureiro & Hine (2004), refer to moral and ethical considerations, while Onyango
(2004), Veeman et al. (2005) and Costa-Font & Mossialos (2005 a) include education
and knowledge, and Hossain & Onyango (2004) include religious beliefs. Onyango et

al. (2003) argue that all these individual attributes are key elements, which shape agribiotechnology acceptance. Most of these studies used regression models or cluster
analysis. However, there is limited agreement on the role of religion. Hossain et al.
(2002 & 2003), using a logistic model, found no evidence of a link between religiosity (

does this mean which religious belief [ jew, christian, Moslem etc] or does it mean type
of belief [ protestant, catholic, Baptist, fundamentalist etc..) and GM attitudes.
Moreover, Vilella-Vila et al. (2005) concluded that moral issues appear not to be
relevant for attitude formation as regards GM food.
Other authors, such as Costa-Font & Mossialos (2005 a); Hossain et al. (2002 & 2003)
and Veeman et al. (2005) revealed, by means of probit and logit models, that socioeconomic and demographic attributes such as age, ethnicity, residence and income level
are directly related to consumers’ attitudes towards GM food. In particular, the study
developed by Hossain et al. (2003) reported that for US consumers, ‘male, white and
middle-aged are more supportive of GM foods’. On the other hand, ‘liberals and
suburban consumers are more resistant to the use of this technology in food production’.
Moreover, Noomene & Gil (2004), by using a probit model, positively related income
level with knowledge and interest regarding GM food technology in Spain. However,
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Frewer et al. (1998) revealed no significant gender differences among respondents with
high level of environmental concern. In a similar manner, Hossain & Onyango (2004)
and Baker & Burnham (2001) concluded that economic and demographic attributes are
not important in defining consumers’ attitudes towards GM technology.
A further important relationship among the different stages of a consumer attitudinal
process is the one detected by Siegrist (2000) through causal models. Individual
attributes such as gender differences are related to benefit perceptions. In particular,
women perceive lower benefits and are less likely to accept gene technology than men.
In the way, Hossain et al. (2002) found that factors such as age, gender, education,
political views, consumers’ habits, and income, are significantly related to consumer
perceptions of food biotechnology. Moreover Traill et al. (2004) also conclude that: ‘a
high level of education is associated with acceptance of GM benefits, and conversely
the opposite holds for high levels of perceived risks’.
As is revealed in Figure 1, individual attributes are determinants of attitudes or
perceptions toward GM technology. Yet, besides being determinants, they also play an
important role in determining the willingness-to pay for GM versus non-GM food.
Moreover, education and age seem not to be relevant in the formation of consumer
purchase intentions regarding GM versus non-GM food (Loureiro, & Bugbee 2005).
The same conclusion, from a tobit model, was reported by Gifford et al. (2005) who
suggested the non-relevant influence of demographic variables on consumers WTP for
non-GM or WTA GM food. Moreover, Huffman, (2003) by means of a random nth price
auction with US consumers and a probit analysis, determined that socio-demographic
attributes of consumers do not affect willingness to pay for non-GM food. Other studies
look at different issues. For instance the income variable seems to have a positive
impact on consumers’ WTP for non-GM food (Loureiro & Bugbee, 2005 and Noomene
& Gil, 2004). Moreover, for Italian consumers knowledge and trust seem to be factors
to explain their WTP for non-GM food versus GM-food (Canavari et al. 2005).
4.4

The role of individual values

Besides individual attributes, individual values should be taken into account when
analysing the construction of consumers’ attitudes (Verdurme & Viaene, 2002).
Following the ‘top down’ formation theory of attitudes, consumers’ attitudes towards a
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product are affected by more general individual attitudes and values (Grunert et al. 2003
& 2004; Bredahl, 2001). The value set of an individual consumer will thus be derived
from that consumer’s attitude towards the environment, technology, culture and so on.
Yet, this approach complements the so-called ‘bottom up’ approach and both give rise
to some recursive system.
A relevant theory regarding the role of values on consumer attitude formation is the
‘means-end’ approach. This approach basically links product perceptions with
consumers’ values. Grunert et al. (2001) empirically validated the cognitive ‘meansend approach’ theory with three GM products - cheese, candy and salmon. Grunert and
colleagues specifically used the ‘laddering’ method and noted that Danish, Finnish,
Norwegian and Swedish consumers preferred conventional products to GM products
essentially because of its conventional production process. The key element of this
finding is that consumers associate conventional production with safe and healthy
products and view these as either general attributes or personal values. On the other
hand, GM products are associated with two negative general values, that is, uncertainty
and poor health. Other studies such as Vilella-Vila et al (2005) refer to the effect of
perceptions of equity in a world where a few companies distribute GM product, i.e. a
seemingly monopolistic market. Something similar takes place when comparing
consumer attitudes towards GM and organic food. Dreezens et al. (2005) observed that
consumers relate GM and organic food to power and universalism values. Explicitly,
respondents who contend that man should be dominant over the natural environment,
present the least negative feelings towards GM food. On the other hand, respondents
favouring organic food production systems, reveal their inherent opposition to man
dominating nature. Therefore, attitudes regarding GM and organic food were negatively
related.
Other relevant studies that find empirical evidence of the role of individual values as
determinants of consumer attitudes towards GM food are Bredahl (2001), Traill et al.
(2004) and Gaskell et al. (2003). These studies refer to both European and US
consumers with regard to GM food and find that consumers can be classified as: (i)
‘opposed’ to biotech, entailing concern about nature as well as technology (post
materialistic); and (ii) ‘optimistic’ about biotech and who are more materialistic. In
addition, Brant et al. (2004) also noted other human general attitudes, which seemed to
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be also significant in explaining consumer attitudes towards GM food. These were
‘sport fan, present thinking, auto-innovativeness interest, poetry, retirement, education
and physical needs’.
Indeed, individual values are found to be influential in consumer attitudes towards a
GM product in other theoretical frameworks.

Honkanen & Verplanken (2004)

distinguish between ‘valence attitudes’ that define the agreement with the product either
favourably or unfavourably- from ‘centrality attitudes’, which consider the importance
or relationship to values. They state that ‘attitudes strongly associated to general
attitudes or values are more difficult to modify than those based only on knowledge of
product attributes and services’. If individual’s attitudes are not strongly related to
values, due to lack of information, contradictory beliefs, or lack of involvement, then it
will be easy for them to internalise information and, as a consequence, be subject to
potential modifications. In the next section, we will analyse the impact of values on
trust and therefore on information strategies.

5 Trust and Information
5.1

Knowledge as a special individual attribute

Some studies clearly classify how individuals can be categorised regarding their attitude
to GM food, and also the relationship existing between their attitudes and risk and
benefit perceptions. Moreover, it is noted that some studies link individual attributes,
particularly knowledge, to consumer attitudes and perceptions towards GM food.
Indeed, information is the key element of the Fishbein Multi-attribute Model. In other
words, knowledge about a GM product and the production process behind it becomes
essential in order to shape attitudes. Madsen & Sandoe (2005) highlight, as have other
authors, in their study of Herbicide-Resistant (HR) crops, that the extent of knowledge
on GMO held by individuals determines to a greater or lesser degree, their attitude
toward GM foods. The general public believe that HR crops are risky because of the
unknown long-term effects on the environment and health, whereas experts believe that
the risk, if any, is not in the genetic modification but the introduced herbicide resistance
trait. Some studies (Boccaletti & Moro, 2000; Moon & Balasubramanian, 2001 &
2004; Moerbeek & Casimiv, 2005; and Vilella-Vila et al., 2005), drawing on regression
analyses, have empirically proven the direct association between GM knowledge and
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attitudes, revealing that there is a direct and positive relation between an increasing
knowledge of GM technology and an increasing support to GM applications in Poland
(Koivisto Hursti & Magnusson, 2003).
However, some differences remain on disentangling the effect of different types of
knowledge. Here, it is worthwhile to differentiate between the ‘objective knowledge’,
which can be defined as the real knowledge people have about GM food, and
‘subjective knowledge’, which refers essentially to what consumers think they know
about GM food. Subjective knowledge is also clearly related to general attitudes and
values. Some studies have analysed the importance of each type of knowledge in the
task of building attitudes towards GM food. Interestingly, House et al. (2004) noted
from their use of a probit ordered model that the two types of knowledge are important
in the process of attitude-building towards GM food among US, UK and French
consumers. However, each type of knowledge exerts different influences.

The

association between consumer knowledge and consumer country was also analysed in
the House et al. (2004) study reaching the conclusion that only subjective knowledge
appeared to be related to consumer country. However education was detected as the
other individual attribute related to consumer knowledge, a relationship also noted by
Onyango et al. (2004). The House et al. (2004) study revealed that while subjective
knowledge appears to be related to acceptance, objective knowledge seems not to be so
related.

This conclusion was also noticed by Lusk et al. (2004) who found that

individuals with higher levels of subjective knowledge were less influenced by new
information. Therefore we can say that both subjective or objective knowledge are
relevant in shaping consumers attitudes although with different levels of impact.
In the rest of this section the focus will be on the role of knowledge in the construction
of consumer perceptions and attitude towards GM food. Given that knowledge and
attitudes are in continuous flux, see point 3.3, an attempt is made to determine the main
factors of knowledge change. This, as we will see below, are trust and information
which, at one and the same time, are flexible and capable of amendment.
5.2

Information

Those consumers, who reveal either rejection or acceptance of GM food, seem to be
strongly influenced by individual values as opposed to those labelled as ‘undecided’
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who do not have a clear perception or attitude towards GM technology. This last
segment also exhibits a high desire for learning more about GM technology in order to
assess more clearly their attitudes towards GM food (Onyango et al. 2004; Hossain et

al. 2002). Furthermore, as Martinez et al. (2004), Noomene & Gil et al. (2004),
Schilling (2003), Szczurowska (2005) and Vilella-Vila et al. (2005) state, European,
Spanish and US consumers do not think they have sufficient information regarding GM
food. Moreover, they also accept that they have made little effort to be informed about
biotech applications in food production.
Another issue refers to how individuals learn about risks. Indeed, the process by which
individuals acquire information regarding GM food is not straightforward. There are
three main elements which are interrelated and that must be taken into account. First,
information ‘substantial content’ is a key element on the level of acceptance of a GM
product (Bredahl et al. 1998). This implies concrete, reliable, accurate and, as tangible
as possible, information (Frewer et al. 1998; Yee et al. 2005, Costa-Font & Mossialos
2005 a). Information achieving ‘substantial content’ can be named as ‘effective’.
Second, trust in the source of information is also important. Lastly, communication of
the information must be taken into account.
5.3

Trust

Trust can be understood as a key element that regulates information updating and,
therefore, knowledge acquisition and credibility of information sources.

Moreover,

trust is directly related to individual values (Siegrist et al. 2000), which, coupled with
knowledge, are key determinants of personal attitudes and perceptions. Given that
acceptance of a technology is also directly determined by the perceived risk and benefit,
trust can be envisaged as a key element of the acceptance of biotechnology (Siegrist et

al. 2000; Koivisto Hursti & Magnusson, 2003; Huffman et al. 2004). In addition, it can
be stated that trust is also determined by individual attributes such as schooling, age and
religious affiliation (Huffman et al. 2004).
The concept of trust is related to confidence and credibility in someone or something.
‘Trusting in someone involves a risk that the person will act unreliably’ (Siegrist,
2000). Therefore, in order to reduce risk, consumers are likely to believe the opinion of
experts who appear to hold similar values to themselves (Siegrist, 2000, Cook, et al.
23

Co-Extra – Deliverable D3.3

2002) Consequently, to increase consumers’ knowledge it is important that the
information received by consumers is not only ‘believable’ but credible (Bredahl et al.
1998). The building of credibility was analysed by Yee et al. (2005) using structural
equation models. The Yee et al. (2005) study revealed that benevolence and integrity
are characteristics that people associate with honesty and correct compliance with
regulations, and therefore are key factors in building consumer trust with producers.
Many studies have revealed that for GM technology and, especially GM food, consumer
organisations, environmental groups and scientists are considered to be more
trustworthy than the biotech industry and government (Bredahl et al. 1998; Onyango et

al.2003; Savadori et al. 2004; and Veeman et al. 2005). However, some studies have
noted that US consumers are rather more sceptical towards information provided by
scientists (Hossain et al., 2002).

Interestingly, Eurobarometer data reveals that

Europeans’ most trusted stakeholders are doctors, university scientists, consumer
organisations and patients’ organisations, followed by scientists working in industry,
newspapers and magazines, environmental groups, shops, farmers and the EU.
Governments and industry are the least trusted (Gaskell et al., 2003). Vilella-Vila et al.
(2005) reported that trust in public authorities appeared to be in decline, especially in
the UK. Moreover, cross-country comparisons developed by Traill et al. (2004)
revealed that Americans exhibited a more favourable and trusting attitude towards GM
technology than Europeans. Therefore, an explanation of the difference in attitude to
GM food between the citizens of Europe and the US might well refer to trust on the
sources of information regarding to GM technology.
It is also appropriate here to highlight the importance of consumer perception about
which stakeholder appears to be the most influential regarding GM technology. Results
obtained from two studies conducted by Frewer et al. (1996) and Moon &
Balasubramanian (2001) in the first instance by use of variance analysis of revealed
preference data, and by use of a probit model, in the second case, revealed that US and
UK consumers considered government and science as the main actors regarding GM
technology control. Therefore, trust in government and industry can be concluded to be
an important determinant of attitudes towards GM technologies (Hossain et al., 2003;
Hossain & Onyango, 2004; and Onyango, 2004). Consequently, the fact that consumers
appear not to trust government and industry infers that merely underlining the
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associated benefits of GM food over conventionally produced food is not sufficient
stimulus to modify consumers’ perceptions towards such a technology (Siegrist, 2000).
Furthermore, the lack of consumer trust in institutions may seriously hinder the
complete acceptance of transgenic technology (Onyango 2004).
As already explained, worldwide the population seem to generally accept the risks
reported by environmentalists such as NGOs, more than the benefits reported by
industry and government. As Traill et al. (2004) state, the majority of respondents see
GM in food production as having a ‘middle risk level’ since ‘government and industry
trust implies counterbalancing perceptions of GM benefits with trust in environmental
groups’ risk perception’. On the other hand, Savadori et al., (2004) show that providing
information on their benefits, by scientists, doctors…, could reduce public perceptions
of risk from biotech applications. Frewer et al. (2003) and Lassen et al.(2002) consider
that much of the controversy attaching in the public mind to the introduction of GM
foods results from the failure of relevant regulatory bodies to take full account of the
concerns of the public resulting in their distrust of regulators, science and industry,
possibly due to previous failure of communication and information (on issues such as
mad cow disease, dioxin etc..). This evident distrust is despite the introduction in the
EU of the European Food Safety Authority (Jensen & Sandoe, 2002).
A different approach to explaining the relationship between trust, information and
consumer attitudes can be attained as follows. Not ‘trusting’ not only drives information
provision but consumer attitudes to GM food and aids in determining individuals’ trust
levels: ‘that is, the relationship between trust, information source and impact of this
information on risk perceptions is more complex than a simple one-way causal relation’
(Frewer et al. 2003). This approach was demonstrated by use of a multi-sample
structural equation model in Denmark, Germany, Italy and the UK. In particular, Frewer
et al. (2003) revealed that ‘people who favour the use of genetic modification are more
likely to trust a source promoting its benefits whereas those who oppose its
development are more likely to distrust the same source providing the same
information’. Similarly, Lusk et al., (2004) found that consumers’ reaction to
information depended on their prior acceptance of GM food. Therefore, trust and values
are potentially associated as long as values determine the extent to which people select
amongst alternative information sources. In the same way, Verdurme & Viaene (2003),
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revealed that the category of ‘green opponents’ of GM technology will only react to
positive information about GM food, by becoming even more firmly against GM food.
So information about GM food can have an opposite effect depending on the prior
attitudes of the receiver.
5.4

Communication

It is clear that the impact of information provision on consumers’ knowledge depends
essentially on the level of trust that individuals have as well as on the source of the
information. However, it is important to highlight that the means by which information
is conveyed to the public is not irrelevant. Frewer et al., (1998) highlighted the
relevance of developing effective risk-benefit communication strategies, not only in the
acceptance of a new technique but also in a crisis context, in order to enable the public
to make informed choices. Since the majority of the information regarding new
technologies such as GM food is disseminated by the mass media, Vilella-Vila et al.
(2005) stated in their study some key points for a good media communication strategy:
(i) to inform the people about not only risks but also about benefits in an objective
manner; (ii) for consumers to obtain their information from trusted organizations; and
(iii) to provide information in a credible and persuasive manner. Hence, simply
providing information on the risk and benefits of GM food would not be sufficient of
itself, to promote attitudinal change in consumers (Frewer et al. 2003; and Bührlen
2005).
Communication campaigns may, in future, need to focus on providing information that
address those characteristics of GM food that presently negatively influence individual
consumers fears in so far as those fears might constrain the development of the market
for GM food (Costa-Font & Mossialos 2005 a). Indeed, when conflicting information is
presented to them, consumers tend to favour any prior beliefs they may have held, such
as ‘subjective knowledge’ based on individual values (Costa-Font & Mossialos 2005 a).
Additionally, Costa-Font & Mossialos (2005 b) also revealed that if there is a ‘trade-off’
between individual values and attitudes in the mind of consumers towards the product
derived from ‘objective knowledge’, individual values prevail over attitudes to the
detriment of biotechnology and GM food. Additionally, A. Verdurme (2003) has shown
that it may be worthwhile to develop a segmented communication approach in which
information is specifically developed for a particular type of consumer. In her research
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she distinguished between the ‘believers’, the ‘balancers’, the ‘halfhearted’, and the
‘green opponents’.
5.5

Labeling as a communication strategy

One important consumer source of information is product labelling. Labelling appears
as a mechanism for communication of information so as to enable consumers to
undertake an informed choice (Gath & Alvensleben, 1998, Noussair et al., 2004). That
is, choices are consistent with their preferences (Baker & Burnham, 2001; Moon &
Balasubramanian 2004; and Loureiro & Bugbee, 2005). Consumers in Poland believe
very strongly that food products that contain GM components (93%) should be clearly
labelled as such (Szczurowska, 2005).

Moreover, labelling can provide additional

information about GM technology and its benefits thus raising awareness and improving
transparency (Frewer et al. 1998). As a consequence, consumer trust in the biotech
industry should increase. This belief would appear to be a minority view in Poland
where most consumers seem to be resolutely against genetic modification of food plants
and animals (Szczurowska, 2005; Bukraba-Rylska, 2003).
It can be stated that labelling can assist in increasing individual perception of personal
control over a particular situation, in this instance, over the consumption of GM food
(Frewer et al. 1998). However, this study did not find empirical evidence regarding an
increase in consumers’ perception of personal control. Therefore, it might be concluded
that consumers’ attitudes toward GMO in food would not be changed by increased
product information. There is evidence, however, that consumers may change their
attitude to GM food based on their own experiences with products produced using GM
techniques that involve clear consumer benefits (Grunert et al. 2003). On the other
hand, studies such as that by Kiesel et al. (2005) in the USA, revealed that provision of
additional positive information - in the label – would likely increase consumption of the
commodity that included a desirable characteristic. The latter study was based on
consumer maximization theory, using scan data on GM milk.
Different labelling policies exist and, therefore, different product communication
strategies are followed, which are influenced both by regulations and driven by the
product companies themselves. First, mandatory labelling is required in many countries.
European regulations, among others have introduced mandatory labelling to ensure
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consumers are advised that the final product contains GMOs. Mandatory regulation is
seen by some to be over-regulation and, with some justification, is said to increase
industry costs (Moon & Balasubramanian 2003b). Alternatively, voluntary labelling, as
developed under US regulations among others, generates the opportunity for companies
to label their products as including GM but does not permit consumers to gather all the
information regarding the product they might wish to acquire. Therefore, ‘only
consumers who value non-biotech food pay higher prices’ (Moon & Balasubramanian
2003b). The issue of mandatory or voluntary labelling of food products has generated
much discussion. Some studies, such as Moon & Balasubramanian (2003b), conclude
that voluntary labelling appears to be an effective approach but for others such as Lusk

et al. (2005a, Noussair et al., 2004), voluntary labelling is viewed as clearly insufficient,
concluding that European mandatory labelling has increased consumers’ welfare.
Moreover, this study also suggested that, if segregation costs diminished and consumers
perceived an increase of GM products on the US market, a mandatory labelling policy
would be needed in the USA.
Consumer labelling preferences have been analysed by studies such as Harrison &
McLennan (2003); Chern et al. (2002) and Veeman et al. (2005) concluding that
consumers in the US, Japan, Norway, Taiwan and Canada support mandatory labelling
of GM food. Alternatively, Loureiro & Hine (2004) stated that US consumers had
divergent opinions regarding labelling policies based on consumer trust in government.
Indeed, some US consumers are confident with the Food and Drugs Administration
(FDA) safety regulations and implicitly, therefore, with voluntary labelling, whereas,
others were not. Finally, it is instructive to take account of the conclusion reached by
Harrison & McLennan (2003) who noted that US consumers revealed their desire for
more information regarding GM technology as well as the GM content of the product
itself. This result suggests that consumers preferred labelling formats containing a
description of the benefits of biotechnology as well as a biotech logo.
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6 Consumers’ acceptance of GM food, and
willingness-to-pay a premium for, non-GM food
6.1

Product valuation, individual intentions and purchase behaviour

Two main theories have been used for analysing acceptance and purchase performance
behaviour regarding GM versus non-GM products. These are the random utility model,
more precisely, Lancaster’s theory of consumer demand, and the Theory of Planned
Behaviour, based on causal relations. Lancaster’s theory of consumer demand
(Lancaster, 1966) states that consumers make product choices with a view to
maximising utility, among observable factor, based on their evaluation of the
combination of attributes provided by each product.
The Theory of Planned Behaviour states that ’a person’s intention to perform, or not, a
behaviour is the most important immediate determinant of an action’ (Ajzen, 2005).
These theory links individuals’ attitudes regarding acceptance or rejection of a product,
with a valuation of the product reached by means of intentions. Moreover, the theory
considers that consumer intentions are defined by three main elements. First, the
individual’s attitudes towards the behaviour (which has already been analysed above),
next a subjective norm, which consists of the individuals’ perception of social pressure
of performing the behaviour and, finally, the perceived behavioural control. This last
element consists of the individual’s perception of his ability to perform the behaviour.
Indeed, as Ajzen (2005) states, these three elements do not impact on consumer
intention in the same way either for different intentions or for the same intention but for
different people. An important element that makes this theory useful for analysing GM
versus non GM purchase behaviour is perceived behavioural control (PBC), since it is
used to explain intentions with a perceived impediment associated, for the case of GM
versus non-GM food the limited ’inability to identify GM food’ (Cook, et al. 2002).
6.2

Methodological approaches

In empirically examining consumer purchase behaviour and valuation there is an array
of different methodologies that can be employed. First, possibly the most common
method, are contingent valuation techniques based on estimating the consumer’s
declared compensation for GM food or equivalent valuation for non-GM food, namely
the willingness to pay for non-GM products, or to accept, GM products. This technique
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uses a hypothetical market format and can be used both in survey and experimental
settings though survey questionnaires are the most common approach used.
Alternatively, some techniques can be implemented in experimental settings. The latter
refers mainly to choice experiments and, most notably, conjoint analysis based on
consumers’ multi-attribute utility maximization. This technique relies on the premise
that a good or service valuation depends on its attributes, and accordingly by changing
its attributes, one might obtain a different overall valuation of each good. The
methodology is therefore more flexible than contingent valuation techniques as it
focuses on identified attributes and permits identifying clearly the drivers of consumer
value. Briefly, it consists in presenting individuals with a variety of scenarios founded
on product attributes and its related levels in order to discover the relative importance of
each attribute on consumer utility and any possible underlying trade-offs between them.
Consumers are asked to state their preferences over a set of alternative choice scenarios
with different attribute intensities, and responses are analysed using statistical discrete
choice models. Finally, revealed preference methods, are employed in experimental
settings. This technique consists of performing normal auctions for real products in a
non-real market.
One special application of experimental evidence methodologies utilised whenever
there is risks information, is the elicitation of Certainty Equivalent (CE) or monetary
valuation of lotteries or pairs of probability/outcome scenarios. Indeed, Lusk & Coble
(2005) stated ’the amount of money that makes the individual indifferent between
consuming the GM food with an outcome Z and receiving the certain amount nonrandom money CE. That is, CE represents the monetary value of consuming the GM
food to the individual’ and relies on choice experiment under risk. Interestingly,
comparing revealed and state preferences, Lusk et al (2005c) found that ‘nonhypothetical premiums were lower than hypothetical; also WTA measures exceed
premiums estimated using the WTP’. This study also revealed that ‘conducting the
valuation task face to face generated lower premiums for non-GM food than by phone
or mail’. An alternative methodology worthy of mention, is the use of blind taste
experiments. This experimental methodology was employed by Townsend & Campbell
(2004) as a psychologically grounded methodology but is design intensive.
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6.3

Consumer GM- versus non-GM- purchase behaviour

Most studies using the stated preferences methodology (Lusk et al., 2005c; Moon &
Balasubramanian, 2003a; Onyango & Govindasamy, 2004 and Chern et al., 2002) have
found evidence that consumers are willing to pay a premium for non-GM food.
Therefore, consumers place a higher value on non-GM food relative to GM food (Lusk

et al., 2003). Drawing from an alternative approach, an nth price auction on a real
market, Rousu et al. (2003) concluded that consumers would reduce their demand
between 7 and 13% for each food relative to GM free food, when tolerance limits for
GM food lie between 1 and 5% respectively. In this study, consumers were willing to
pay a large premium to avoid GM contamination in an uncontaminated product.
However, no evidence was found that consumers’ value food more highly with a 1%
GM tolerance than they do those foods with 5% tolerance limits. The authors suggested
that if the US decided to allow a tolerance of GM material in food products, the 5%
limit would be more widely accepted, for all stakeholders, than a 1% limit. The
discounting effects on consumers’ purchase intentions was also detected by Bredahl
(1999), a study of bread, ice cream and pasta, produced with GM enzymes and
conducted with Finnish, German and Italian consumers. In spite of this general
conclusion, other studies such as Moon & Balasubramanian, (2003b) using a closed
ended question and payment card format for breakfast cereals, and Gifford et al. (2005),
using experimental auction markets for potatoes, potato chips, milk, milk chocolate,
corn, and tortilla chips, found that a US potential niche market for non-biotech foods
could emerge if consumers were given the right to choose between biotech and nonbiotech food.
Cross-country differences regarding consumer purchasing behaviour have been
observed for consumer attitudes. Chern et al. (2002) in a study in Japan, Norway,
Taiwan and the USA, concluded that in all countries consumers (in this study, all were
students) were willing to pay higher premiums for non-GM food although American
and Taiwanese students were more favourable to GM foods than Norwegian and
Japanese ones. Generally speaking, most studies reported that European consumers are
willing to pay higher premia for non-GM foods compared North American consumers.
Lusk et al (2005c) who employed stated preference approaches and Jaeger et al. (2004),
who used revealed preference tools, are good examples of this last statement. Some
other studies also compare US consumers’ behaviour with that from other countries.
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Moon & Balasubramanian (2003b) stated that the demand for non-biotech food is
greater in the UK than in the USA. Also, Lusk et al. (2003b), analysing consumers’
WTP for hormone-treated/GM-fed beef, noted that European consumers placed much
higher value on beef from animals not fed with genetically modified corn than US
consumers. Additionally, Lusk et al. (2004), comparing US, French and UK consumers
WTA using a fifth price experimental auction for chocolate chip cookies, noted that
French consumers are the most averse to GM food and the most resistant to change. The
same conclusion was arrived at by Jaeger et al. (2004) using experimental economic
evidence with GM cookies. Differences between the EU and the US consumer
behaviour, can be explained by the diversity of government trust and media coverage
between the two populations.
Table 1 below presents data synthesising a number of recent studies that reveal the level
of premium some consumers in a number of different countries might be prepared to
pay for some different food products that do not contain GM ingredients. It is freely
adapted from Lusk et al (2005b) with the addition of data from a recent paper (Kaneko
& Chern, 2005). These studies are fully referenced in the Lusk et al (2005) paper and
also in this review. The Kaneko & Chern (2005) study focussed on consumer
willingness to pay for genetically modified vegetable oil, cornflakes, GM-fed salmon
and GM salmon and was derived from a telephone survey in 48 states of the USA. The
premium price range data presented are simply the range of minimum and maximum
percent figures as stated in Table 1 of the Lusk et al (2005b) paper.
Table 1. A comparison of price premia for some non-GM foods (in US and
Europe).
Product
Beef

Tangible
consumer
benefit?
No
Yes

Percent
premium for
non-GM (%)
10 to 110
-33

Salmon
GM-fed
GM-fish

No
No

28 to 54
30 to 67

Potato

No

5 to 17

Rice

Yes

-19 to –38
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Vegetable oil

No

5 to 62

Soybean oil

No

-16

Potato chips

No
Yes

8 to 9
-63

Corn chips

No
Yes

10 to 16
-0.33

Cornflakes

No

14 to 40

Breakfast cereal

No

28 to 96

Source: Adapted from Lusk et al (2005b) and Kaneko & Chern (2005).
Other relevant elements have also to be taken into account when a purchasing decision
is made.

First, the information regarding benefits associated with GM food.

Interestingly, Moon & Balasubramanian, (2003b); Onyango & Govindasamy (2004);
Lusk et al. (2004a) and Lusk et al (2005c) using alternative methodological approaches,
found that when UK and US respondents were faced with positive information
regarding GM food, such as environmental or health benefits, valuation of non-biotech
foods relative to GM foods is modified, indicating a potential niche for GM-foods in the
future (Magnusson & Koivisto Hursti, 2002; Mucci & Hough, 2003; Onyango &
Govindasamy 2004). Similar conclusions were reached by Frewer et al. (1996) who
analysed UK consumers’ real purchasing behaviour for yogurt, tomato and chicken
drumsticks and Mucci & Hough (2003), where consumers indicated that they may be
more willing to accept genetic modification to food products where there were benefits
to health and the environment but less likely to accept GM where the main benefits
were to increase shelf-life of a product or to reduce the purchase price. The Frewer et al
study specifically linked the likelihood of purchasing GM products with perceived
‘naturalness’ of the products. In a more recent study (Tenbült et al, 2005), it was
concluded that consumers were less likely to accept genetic modification to food
products that they considered to be “natural” (as conventional) and they would,
therefore, be more likely to resist buying products of that type that incorporated GM.
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However, Jaeger et al. (2004), using a non-hypothetical market experiment setting,
indicated that information seemed not to be a positive factor in increasing WTA
monetary compensation for consuming GM food. Alternatively, Lusk et al. (2002),
analysing US consumers’ preferences for corn chips with conjoint analysis, concluding
that, although consumers prefer GM products to be associated with some benefits, those
benefits would not imply a willingness buy for those GM products. Canavari et al.
(2005), using probit analysis to model Italian consumers’ utility maximization,
concluded that Italians were not willing to buy GM food products even if they were
nutritionally enhanced. However, enhancement could help increase consumer
acceptance of GM food products in Italy generally, but only if it is a plant based food
product and not an animal based food product. Indeed, acceptance of GM technology
does not imply a willingness to buy. The same conclusion was reached by Bredahl
(1999), in a study conducted in four countries, that of Denmark, Germany, the UK and
Italy.
The relationship between consumer intentions and final purchase behaviour has also
been analysed by Townsend & Campbell (2004) with a blind taste experiment. The
study revealed that, although the majority of the UK participants were willing to taste
GM food (intention), only half of the sample stated their willingness to buy GM food
when it became available. This study also revealed, using a logistic regression analysis,
that dread and concerns about future risks portended by GM animals used in food, were
key determinants of unwillingness to purchase GM food. That is, perceived risks have a
negative impact on consumers’ WTA (accept) GM food (Loureiro & Bugbee, 2005).
The negative impact on consumer demand (WTP) for GM products of information
reporting risks associated with GM food, was empirically displayed by Rousu et al.,
(2004), who, using a random nth price auction for tortilla chips, russet potatoes and
vegetable oil, noted that negative GM-product information supplied by environmental
groups could significantly reduce the consumer demand for GM food products.
Moreover, risk perceptions had more impact on choice than benefits (Lusk & Coble,
2005a).
As well as the type of product and perceived associated risk, price is also linked to
consumers’ purchasing intentions (Boccaletti & Moro, 2000, Veeman et al., 2005,
Bredahl, 1999).

Bukenya & Wright, (2004), concluded that Alabama’s grocery
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shoppers could be classified into three groups: those that will not consume GM
tomatoes at any price, who are 45% of the sample; 35% who said that they would
consume GM-tomatoes if they became cheaper than conventional tomatoes; and, finally,
the remaining 20%, who would consume GM tomatoes at the same price as traditional
ones. Therefore, for only a small proportion of the sample, price is a significant factor,
which explains consumers’ attitudes towards GM food. Canavari et al. (2005), in a
study of Italian consumers, reached the same conclusion. Additionally, Hwang et al.
(2005 a) using a conjoint analysis for bread, corn and eggs, stated that consumers use
price as a signal of product quality, though heterogeneously amongst products. The
study determined that, for GM bread and GM corn, purchasing intentions increased as
their price decreased until a limit was reached. Therefore, it can be said that consumers
do not relate GM food with height quality food. In the case of eggs, the price was
monotonic over the whole price range. The authors analysed the possible marketing
strategies arising from these results.
Finally, it can be said that there exist other factors capable of explaining consumer
purchasing behaviour, such as: ingredients and labelling (Veeman et al. 2005);
’attitudinal’ variables (Loureiro & Bugbee, 2005; Bredahl, 2001; Gifford, et al. 2005);
knowledge of science and trust in science (Canavari et al. 2005); government policies
(Lusk et al. 2006); and products’ brands and place of purchasing (Lusk et al. 2002). In
addition Cook, et al. (2002), following the Theory of Planned Behaviour and defining a
probit model, proved that self-identity - a label that people use to describe themselves.

It is assumed to be the product of social interaction and the cause of subsequent
behaviour Biddle, Bank, & Slavings (1987), from Cook, et al. (2002) - is also an
important influence on purchasing intention. The study also suggested gender
differences regarding GM behavioural purchase intentions, that is, males seemed to be
more likely to feel in control when purchasing GM food than females.

7 Conclusion
This review has attempted to systematically summarise the evidence on the acceptance
of GM food and its underlying processes. In doing so this study brings together in
different sections of the paper the published findings on the main issues under
discussion including risks and benefits perceptions, trust, knowledge, and valuation as
well as purchasing decisions. On the basis of this evidence, we have come up with a
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tentative general framework that we believe it can contribute to further research in the
area. On the basis of the literature scrutinised, we ascertain that the population inspected
in the set of studies examined can be segregated in three main groups regarding to GM
food attitudes, namely: (i) anti-GM food or pessimistic, (ii) risk-tolerant or information
searchers and finally (iii) GM-accepters or optimistic. Yet, different compositions of
such groups in a specific society determines final country acceptance of GM food. On
this basis it is become apparent that in the U.S. and some European countries such as
Spain and Portugal among others, the population is found to be broadly more tolerant to
GM food as compared to France or the Nordic population.
However, in the lights of the large array of determinants identified in the literature, we
conclude that this personal attitude is formed by a complex decision-making process
driven by three main dimensions.
First, risks and benefit perceptions associated to GM food as well as their weights in
determining acceptance and final decisions. Indeed, in most European countries, and
specifically in particular Nordic countries, Britain and Germany consumers find benefits
associated to GM food as insufficient to overcome their associated (perceived) risk. On
the other hand, in the US and also in some European countries as Spain and Italy,
consumers mainly reveals some perceptions of risks and benefits associated to GM food
but benefits can potentially outweigh risks.
Socio-economic and demographic attributes, such as age, ethnicity, residence and
income level have been detected by many authors to be related with either benefit
perception or consumer acceptability of GM food - worldwide level. Nevertheless, there
are also some studies, which do not support this statement. Therefore it will be
important to further analyse this issue by means of a cross-country study that consider
this issue over time.
Second, individual values and attributes associated appear as key determinants
underpinning consumer attitudes. Risk and benefit perceptions towards a GM product
are found to be conditioned to what is known as “individual values” such as
environmentalism, conservationism, materialism, equity etc. Moreover, the stronger this
association – determining the strength of the trade-off perception vs. values- the more
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pervasive becomes the influence of underlying individual attitudes. On the other hand,
the less important the role of values the more important it becomes the role of new
information in order so as to shift consumer behaviour.
Finally, knowledge and its relation with values must be considered as an especial
human complex attribute. Indeed, knowledge can be divided into “objective” and
“subjective”, being the second the most related with values and with more impact on
individuals attitude development. This review explains that in countries where limited
knowledge of GM food exists, one would expect to find information searchers whilst in
those with very negative (positive) information conveyed one might find pessimistic
(optimistic) attitudes. In a way, values can be argued to predetermine knowledge as a
filter of information by means of elements such as trust and confidence. Therefore the
level of trust of consumers on the different sources of information must also be
considered. In fact, worldwide consumers trust more those sources of information that
are supposed to be driven towards the protection of individuals’ wellbeing and
environmental rights. This is the case of consumer organisations, environmental groups,
doctors and also scientists. In contrast, biotech industry and governments are less
trusted. Nevertheless, an important trust divergence exists among Europeans and
Americans, since the last ones reveal more reliance on the FDA than Europeans on
either the EU or the worldwide biotech technology.
These three elements are strongly connected and their parallel study we believe it is
needed so as to understand consumer’s behaviour. It is a combination of how people
perceive, learn and process information on new food technology developments what
ultimately determines acceptance. Therefore, policies to tackle acceptance of new
developments in the food industry should operate in different arenas including the
media, the education system and a correct population analysis to determine information
availability and processing, but through individuals transmission of values and societal
trust enhancing factors and, finally by being able to communicate the benefits of new
developments, especially when those overcome potential perceptions of risk, to avoid
the existence of ambiguity in the existing information channels.
The last concept analysed is consumers purchase behaviour regarding GM food, which
is mainly negative. That is, all the papers revised, whatever the technique of analysis
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used – stated preferences, real markets, blind taste, etc -, detected that, on the one hand
consumers mainly prefer GM free food, until the point to pay a premium for them. And
on the other, that cross country differences exist.

The main difference is among

Americans and Europeans. Indeed, the formers seem to be more tolerant to GM food.
This can be explained from a policy view by two main different elements: trust among
stakeholders, already analysed and information policies, US consumers do not have
complete information about the food products due to the voluntary labelling policy,
whereas in Europe, more detailed information exists but possibly the GM threshold is
not well enough defined and communicated to consumers. For Europeans the essential
is to purchase GM free food, not mater the GM threshold. This is important when
analysing the right of consumers to have the necessary information to perform adequate
choices. We can conclude therefore, that US consumers are more tolerant with GM
products because they don’t know in detail what they are consuming. However, they
have trust on the safety governmental policies which allow that products to be on the
market.
Finally, consumer behaviour also can be related with the associated benefits of GM
food. Indeed, these benefits can be of many different types and the only considered by
consumers are the ones implying health and environmental benefits. Moreover there are
conflicting results as regards the impact of these benefits on consumers’ behaviour.
Some authors consider them relevant and others not enough. Otherwise negative
information associated with GM food seems to have negative impact to consumer
behaviour a propos GM food. As well as for attitude formation other factors also seem
to influence consumers purchasing behaviour such as gender, age, knowledge and so on.
All in all, this paper has detected three main critical points, which must be considered
when defining stakeholders’ decision-making strategies to dealing with GM food
attitudes:
¾ To perform a correct segregation of country population in order to predefine
potential market niches for GM products and GM free products. This will help
government, media and producers to perform different –more efficient–
communication strategies for the different consumer groups defined.
Moreover, this segregation would also permit to determine the segments that
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would consider benefits and risks for each product and those who would only
consider risks.
¾ Start to introduce GM scientific knowledge issues –culture– during school
period in order to assure a high level of objective knowledge among
population.
¾ Homogenize information provided by the different sources of information,
and highlight that it must be scientific.
We also aim to highlight that there is a clear-cut need to investigate the attributes that lie
behind the valuation of GM food. To do so, we consider that the most appropriate
technique for this purpose is the choice experiment methodology. Particularly, this
methodology, allows researchers either to detect the desired attributes associated to the
product on study or the level of each attribute. This would permit the overall
verification of consumer attitudes and values relating to GM foods and also would
distinguish the extent to which the different attributes that may conflict with each other
might exert influence on consumer values.

39

Co-Extra – Deliverable D3.3

8 References
Ajzen, I. (2005) Attitudes, personality and behaviour. Open University Press,
Milton Keynes.
Baker, G.A. and Burnham, T.A. (2001) Consumer Response To Genetically
Modified Foods: Market Segment Analysis And Implications For Producers And
Policy Makers. Journal of Agriculture and Resource Economics, 26, 387-403.
Bech-Larsen T. and Grunert K.G. (2000) Can health benefits break down Nordic
consumers’ rejection of genetically modified foods? A conjoint study of Danish,
Norwegian, Swedish and Finnish consumers preferences for hard cheese. Paper at
ANZMAC 2000 Visionary Marketing for the 21st Century: Facing the Challenge
Conference.
Boccaletti, S. and Moro, D. (2000) Consumer Willingness To Pay For GM Food
Products In Italy. AgBioForum, 3, 259-267.
Boecker, A. (2005) Consumer acceptance of GM food in Germany: a means-end
analysis. Department of Agricultural Economics and Business, University of Guelph
CMD Economics of Food & Health Conference, 27 & 28 October 2005, Banff.
Brant, M., Tilley, D.S. and Mowen, J.C. (2004) Consumers Response To
Genetically Modified Foods. Paper at Southern Agricultural Association annual
meeting, Arkansas. 5-9 February 2005.
Bredahl, L. (1999) Consumers’ Cognitions With Regards To Genetically Modified
Foods. Results Of A Qualitative Study In Four Countries. Appetite, 33, 343-360.
Bredahl, L. (2001) Determinants Of Consumers Attitudes And Purchase Intentions
With Regards To Genetically Modified Foods – Results Of A Cross-National
Survey. Journal of Consumer Policy, 24, 23-61.
Bredahl, L., Grunert, K.G. and Frewer, L.J. (1998) Consumer attitudes and
decision-making with regard to genetically engineered food products. A review of
the literature and a presentation of models for future research. Journal of Consumer
Policy, 21, 251-277.
Bugbee, M. and Loureiro, M. (2003) A risk perception analysis of genetically
modified foods based on stated preferences. Paper at the American Agricultural
Economics Association annual meeting, Montreal, Canada, August 2003.
Bukenya, O. and Wright, N.R. (2004) Determinants Of Consumer Attitudes And
Purchase Intentions With Regards To GM Food. Paper at Southern Agricultural
Economic Association annual meeting. 18 February, Tulsa, Oklahoma.
Bukraba-Rylska, I. (2003) Genetically modified organisms – who is right?
Foundation for the Development of Polish Agriculture (FDPA), Institute for
Sustainable Development (InE), Warsaw.

40

Co-Extra – Deliverable D3.3

Bührlen,
B.
(2005)
Verbundprojekt
Carotinoide.
Akzeptanz
und
Verbraucherverhalten bei gesundheitsorientierten Lebensmitteln. Abschlussbericht
Förderkennzeichen 03122481, Fraunhofer-Institut für System-und Innovations
forschung, Karlsruhe.
Canavari M., Davoodabady Farahany F., Lucchi M., Nayga R.M., Nocella G., and
Scarpa R. (2005) Consumer acceptance and willingness-to-pay for nutritionally
enhanced genetically modified food in Italy in: AA. VV., Paper at 97th EAAE
Seminar on The Economics and Policy of Diet and Health, 21-22 April 2005,
University of Reading.
Chern, W.S., Rickertsen, K., Tsuboi, N., Fu, T.T. (2002) Consumers Acceptance
And Willingness To Pay For Genetically Modified Vegetable Oil And Salmon: A
Multiple-Country Assessment. AgBioForum, 5 105-112.
Cook, A.J., Kerr, G.N. and Moore, K. (2002) Attitudes And Intentions Towards
Purchasing GM Food. Journal of Economic Psychology, 23, 557-572.
Costa-Font, J. and Mossialos, E. (2005a) Is dread of genetically modified food
associated with the consumers demand for information? Applied Economics Letters,
12, 859-863.
Costa-Font, J. and Mossialos, E. (2005b) Ambivalent individual preferences towards
biotechnology in the European Union: products or processes? Journal of Risk
Research, 8 341-354.
Dreezens E., Martijn, C., Tenbült, P., Kok, G. and de Vries, N.K. (2005) Food and
values: an examination of values underlying attitudes towards genetically modified
and organic grown food products. Appetite, 44, 115-122.
Fishbein, M. (1963) An investigation of the relationships between beliefs about an
object and the attitude toward that object. Human Relations, 16 233-240.
Fishbein, M. and Ajzen, I. (1975) Belief, attitude, intention and behaviour. An
introduction to theory and research. Addison-Wesley, Reading, MA.
Fortín, D.R. and Renton, M.S. (2003) Consumer Acceptance Of Genetically
Modified Foods In New Zealand. British Food Journal, 105, 42-58.
Frewer, L.J., Howard, C. and Aaron, I. (1998) Consumers Acceptance Of
Transgenic Crops. Pesticide Science, 52, 338-393.
Frewer, L.J., Howard, C. and Shepherd. R (1996) The influence of realistic product
exposure on attitudes towards genetically engineering of food. Food Quality and
Preference, 7, 61-67.
Frewer, L.J., Scholderer, J. and Bredahl, L. (2003) Communicating About The Risk
And Benefits Of Genetically Modified Foods: The Mediating Role Of Trust. Society
of Risk Analysis, 23, 1117-1133.

41

Co-Extra – Deliverable D3.3

Frewer, L., Lassen, J., Kettlitz, B., Scholderer, J., Beekman, V. and Berdal, K.G.
(2004) Societal aspects of genetically modified foods. Food and Chemical
Toxicology, 42, 1181-1193.
Gaskell, G., Allum, N. and Stares, S. (2003) Europeans and Biotechnology in 2002.
Eurobarometer, 58.0, QLG7-CT-1999-00286.
Gaskell, G., Allum, N., Wagner, W., Kronberger, N., Torgersen, H., Hampel, J. and
Bardes, J. (2004) GM Foods And The Misperception Of Risk Perception. Risk
Analysis, 24, 185-194.
Gaskell G., Centre for the study of Bioscience BBaSB. (2006) Europeans and
Biotechnology in 2005: Patterns and Trends. Eurobarometer 64.3.
Gath, M. and Alvensleven, R.V. (1998) The potential effects of labelling GM foods
on the consumer decision: preliminary results of conjoint measurement experiments
in Germany. Institute for Agricultural Economics, University of Kiel.
Gifford, K., Bernard, J.C., Toensmeyer, U.C. and Bacon, R. (2005) An
Experimental Investigation Of Willingness To Pay For Non-GM And Organic Food
Products. Paper at American Agricultural Economics Association annual meeting,
24-27 July, Providence, Rhode Island.
Grunert, K.G., Bredahl, L. and Scholderer, J. (2003) Four Questions On European
Consumers’ Attitudes Toward The Use Of Genetic Modification In Food
Production. Innovative Food Science and Emerging Technologies. 4, 435-445.
Grunert, K.G., Lähteenmaki, L., Nielsen, N.A., Poulsen, J.B., Ueland, O. and
Åström, A. (2001) Consumers Perceptions Of Food Products Involving Genetic
Modification - Results From A Qualitative Study In Four Nordic Countries. Food
Quality and Preferences, 12, 527-542.
Grunert, K., Sondergaard, H. and Scholderer, J. (2004) How can we know what we
like when we don't understand it? Consumer attitude formation towards complex
technical issues. Crossenz, QLK1-CT-2002-02208
Harrison, R.W. and McLennon, E. (2003) Analysis of U.S. Consumer Preferences
for Labelling Of Biotech Foods. Paper at 13th Annual World Food and Agribusiness
Forum, 21-24 June, Cancun, Mexico.
Honkanen, P. and Verplanken, B. (2004) Understanding Attitudes Towards
Genetically Modified Food: The Role Of Values And Attitudes Strength. Journal of
Consumer Policy, 27, 401-420.
Hossain, F. and Onyango, B. (2004) Product Attributes And Consumer Acceptance
Of Nutritionally Enhanced Genetically Modified Foods. International Journal of
Consumer Studies. 28 (3) 255-267.

42

Co-Extra – Deliverable D3.3

Hossain, F., Onyango, B., Adelaja, A., Schilling, B. and Hallman, W. (2002)
Uncovering Factors Influencing Public Perceptions Of Food Biotechnology. Food
Policy Institute. Working Paper 0602-003.
Hossain, F., Onyango, B., Schilling, B., Hallman, W. and Adelaja, A. (2003)
Product attributes, consumer benefits and public approval of genetically modified
foods. International Journal of Consumer studies, 27, 353-365.
House, L.O., Lusk, J.L., Jaeger, S.R., Traill, W.B., Moore, M., Valli, C., Morrow, B.
and Yee, W.M.S. (2004) Objective and Subjective Knowledge: Impacts on
Consumer Demand for Genetically Modified Foods in the United States and The
European Union, AgBioForum, 7,113-123.
Huffman, W. (2003) Consumers’ Acceptance Of (And Resistance To) Genetically
Modified Foods in High - Income Countries: Effects of Labels and Information in
an Uncertain Environment. American Journal of Agricultural Economics, 85, 11121118.
Huffman, W., Rousu, M., Shogren, J.F. and Tegene, A. (2004) Who Do Consumers
Trust For Information: The Case Of Genetically Modified Foods? American Journal
of Agricultural Economics, 86, 1222-1229.
Huffman, W.E., Shogren, J.F., Rousu, M. and Tegene, A. (2003) Consumer
willingness to pay for genetically modified food labels in a market with diverse
information: Evidence from experimental auctions. Journal of Agricultural and
Resource Economics, 28, 481-502.
Hwang, Y.J., Roe, B. and Teisl, M.F. (2005 a). Does Price Signal Quality? Strategic
Implications of Prices as a Signal Quality for the Case of Genetically Modified
Food. Paper at American Agricultural Economics Association annual meeting. 2427 July 2005, Providence, Rhode Island.
Hwang, Y.J; Roe, B. and Teisl, M.F. (2005 b). An Empirical Analysis Of United
States Consumers’ Concerns About Eight Food Production And Processing
Technologies. AgBioForum 8, 40-49.
Jaeger, S.R., Lusk, J.L., House, L.O., Valli, C., Moore, M., Morrow, B., Traill, W.B.
(2004) The Use Of Non-Hypothetical Experimental Markets For Measuring The
Acceptance Of Genetically Modified Foods. Food Quality and Preference, 15, 701714.
Janik-Janiec, B. and Twordowski, T. (2003) The social acceptance of biotechnology
in 2003 Europe and Poland. Polska Federacja Biotechnologii (PFB), Łodz.
http://www.pfb.p.lodz.pl błąd w nazwisku Twardowski
Jensen, K.K. and Sandoe, P. (2002) Food safety and ethics. The interplay between
science and values. Journal of Agricultural and Environmental Ethics, 15, 245-253.

43

Co-Extra – Deliverable D3.3

Kaneko, N. and Chern, W.S. (2005) Willingness to pay for genetically modified oil,
cornflakes and salmon: Evidence from a US telephone survey. Journal of
Agricultural and Applied Economics, 37, 701-719.
Kiesel, K., Buschena, D. and Smith, V. (2005) Do Voluntary Biotechnology Labels
Matter to the Consumer? Evidence from the Fluid Milk Market. American Journal
of Agricultural Economics, 87, 378-392.
Koivisto Hursti, U-K. and Magnusson, M.K. (2003) Consumer perceptions of
genetically modified and organic foods. What kind of knowledge matters? Appetite,
41, 207-209.
Lancaster, K.J. (1966) A new approach to consumer theory. Journal of Political
Economy, 74, 132-157.
Li, Q., Curtis, K.R., McCluskey, J.J. and Wahl, T.I. (2003) Consumer attitudes
toward genetically modified foods in Beijing, China. AgBioForum, 5, 145-152.
Lassen, J., Madsen, K. and Sandoe, P. (2002) Ethics and genetic engineering –
lessons to be learned from GM foods. Bioprocess and Biosystems Engineering, 24,
263-271.
Loureiro, M. and Hine S. (2004) Preferences And Willingness To Pay For GM
Labelling Policies. Food Policy, 29, 467-483.
Loureiro, M. and Bugbee, M. (2005) Enhanced GM Foods: Are Consumers Ready
To Pay For The Potential Benefits Of Biotechnology? The Journal of Consumer
Affairs, 39, 52-70.
Loureiro, M.L. and Hine, S. (2002) Discovering niche markets: A comparison of
consumer willingness to pay for local (Colorado grown), organic and GMO-free
products. Journal of Agricultural and Applied Economics, 34, 477-487.
Lusk, J.L., Moore, M., House, L.O. and Morrow, B. (2002) Influence of Brand
Name and Type of Modification on Consumer Acceptance of Genetically
Engineered Corn Chips: A Preliminary Analysis. International Food and
Agribusiness Management Review 4, 373-383.
Lusk, J.L., Roosen, J. and Fox, J.A., (2003) Demand for Beef from Cattle
Administered Growth Hormones Or Fed Genetically Modified Corn: A Comparison
Of Consumers In France, Germany, The United Kingdom, And The United States.
American Journal of Agricultural Economics 85, 16-29.
Lusk, J.L., House, L.O., Valli, C., Jaeger, S.R., Moore, M., Morrow, B., and Traill,
W B., (2004) Effect of Information about Benefits of Biotechnology on Consumer
Acceptance of Genetically Modified Food: Evidence from Experimental Auctions in
the United States, England, and France. European Review of Agricultural
Economics 31, 179-204.

44

Co-Extra – Deliverable D3.3

Lusk, J.L. and Coble, K.H., (2005a) Risk Perceptions, Risk Preferences, and
Acceptance of Risky Food. American Journal of Agricultural Economics 87, 393405.
Lusk J.L., House L.O., Valli C., Jaeger, S.R., Moore, M., Morrow, B. and Traill
W.B., (2005b) Consumer Welfare Effects Of Introducing And Labelling Genetically
Modified Foods. Economics Letters 88, 382-388.
Lusk, J.L., Jamal, M., Kurlander, L., Roucan, M. and Taulman, L., (2005c) A Meta
Analysis of Genetically Modified Food Valuation Studies. Journal of Agricultural
and Resource Economics 30, 28-44
Lusk, J.L., Traill, W.B., House, L.O., Valli, C., Jaeger, S.R., Moore, M., and
Morrow, B., (2006) Comparative advantage in demand: Experimental Evidence of
Preferences for Genetically Modified Food In The United States And European
Union. Journal of Agricultural Economics 57, 1-21.
Magnusson, M.K. and Koivisto Hursti, U-K. (2002) Consumer attitudes towards
genetically modified foods. Appetite, 39, 9-24.
Madsen, K.H. and Sandoe, P. (2005) Ethical reflections on herbicide-resistant crops.
Pest Management Science, 61, 318-325.
Martinez, A., Mollá-Bauzá, M.B., Martinez, L.M. and del Campo, F.J. (2004)
Imagen Percibida De Los Alimentos Transgénicos. Un Estudio Exploratorio. Paper
at V Congreso de la Asociación Española de Economía Agraria. 15-17 September,
Santiago de Compostela.
Moerbeek, H. and Casimir G. (2005) Gender Differences in Consumers’ Acceptance
of Genetically Modified Foods. International Journal of Consumer Studies. 29, 308318.
Moon, W. and Balasubramanian, S.K. (2001) A Multi-Attribute Model of Public
Acceptance of Genetically Modified Organisms. Paper at American Agricultural
Economics Association annual meeting, 5-8 August 2001, Chicago.
Moon, W. and Balasubramanian, S.K. (2003a) Is there a market for genetically
modified foods in Europe? Contingent valuation of GM and non-GM breakfast
cereals in the United Kingdom, AgBioForum, 6, 128-133.
Moon, W. and Balasubramanian, S.K. (2003b) Willingness to Pay For Non-Biotech
Foods In The U.S. and U.K. The Journal of Consumer Affairs, 37, 317-339.
Moon, W. and Balasubramanian, S.K. (2004) Public Attitudes Toward
Agrobiotechnology: The Mediating Role Of Risk Perceptions On The Impact Of
Trust, Awareness, And Outrage. Review of Agricultural Economics, 26, 186-208.
Mucci, A. and Hough, G. (2003) Perceptions of genetically modified foods by
consumers in Argentina. Food Quality and Preference, 15, 43-51.

45

Co-Extra – Deliverable D3.3

Nielsen C.P., Thierfelder, K. and Robinson, S. (2003) Consumer Preferences and
Trade in Genetically Modified Foods. Journal of Policy Modelling, 25, 777-794.
Noomen, R. and Gil, J.M. (2004) Grado De Conocimiento y Actitudes De Los
Consumidores Españoles Hacia Los Alimentos Con Organsimos Modificados
Geneticamente. Paper at V Congreso de la Asociación Española de Economía
Agraria. 15-17 September, Santiago de Compostela.
Noussair, C., Robin, S. and Ruffieux, B. (2002) Do consumers not care about
biotech foods or do they just not read labels? The economic Journal, 114, 102-120.
Noussair, C., Robin, S. and Ruffieux, B. (2004) Do consumers really refuse to buy
genetically modified food? Economics Letters, 75, 47-53.
O’Connor, E., Cowan, C., Williams, G., O’Connell, J. and Boland, M.P. (2006)
Irish consumer acceptance of a hypothetical second-generation GM yogurt product.
Food Quality and Preference, 17, 400-411.
Onyango, B. (2004) Consumer Acceptance Of Genetically Modified Foods: The
Role Of Product Benefits And Perceived Risks. Journal of Food Distribution
Research. 35, 154-161.
Onyango, B., Ferdaus, H., Hallman, W., Schilling, B. and Adelajan, A. (2003)
Public Perceptions Of Food Biotechnology: Uncovering Factors Driving Consumer
Acceptance Of Genetically Modified Food. Journal of Food Distribution Research,
34, 37-42.
Onyango, B. and Govindasamy, R. (2004). Measuring U.S. Consumer Preferences
For Genetically Modified Foods Using Choice Modelling Experiments: The Role Of
Price, Product Benefits And Technology. Paper at American Agricultural
Economics Association annual meeting, 1-4 August 2004, Colorado.
Onyango, B., Govindasamy, R., Hallman, W., Jang, H. and Puduri, V.S. (2004).
Consumer Acceptance Of Genetically Modified Foods In Korea: Factor And Cluster
Analysis. Paper at Northeast Agricultural and Resource Economics Association and
Canadian Agricultural Economics Society annual meeting, 20-23 June 2004,
Halifax, Nova Scotia.
Pracownia Badań Spoleczych (PBS) for Greenpeace (2005) Poles on genetically
modified food. PBS. http://www.pbssopot.com.pl
Rousu, M., Huffman, W.E., Shogren, J.F. and Tegene, A. (2003) Are United States
Consumers Tolerant Of Genetically Modified Foods? Review of Agricultural
Economics, 26, 19-31.
Rousu, M.C., Huffman, W.E, Shogren, J.F. and Tegene, A. (2004) Estimating The
Public Value Of Conflicting Information: The Case Of Genetically Modified Foods.
Land Economics, 80, 125-135.

46

Co-Extra – Deliverable D3.3

Savadori, L., Savio, S., Nocotra, E., Rumiati, R., Finucane, M. and Slovic, P. (2004)
Expert And Public Perception Of Risk From Biotechnology. Risk Analysis, 24,
1289-1299.
Schilling, B.J. (2003) Consumer Perceptions Of Food Biotechnology: Evidence
From A Survey Of US Consumers. Journal of Food Distribution Research, 34, 3035.
Siegrist, M. (2000) The Influence Of Trust And Perceptions Of Risk And Benefits
On The Acceptance Of Gene Technology. Risk Analysis, 20, 195-203.
Siegrist, M., Cvetkovich, G. and Roth, C. (2000) Salient Values Similarity, Social
Trust, And Risk/ Benefit Perceptions. Risk Analysis, 20, 353-362.
Szczurowska, T. (2005) Poles on biotechnology and genetic engineering. TNS
OBOP,
Plant
Breeding
and
Acclimatization
Institute,
Radzikow.
http://www.ihor.edu.pl
Tenbült, P., de Vries, N.K., Dreezens, E. and Martijn, C. (2005) Perceived
naturalness and acceptance of genetically modified food. Appetite, 45, 47-50.
Tonsor, G. and Schroeder, T. (2003) European consumer preferences for US and
domestic beef: Willingness to pay for source verification, hormone-free and
genetically modified organism-free beef. Selected paper presented at American
Agricultural Economics Association annual meeting, August 2003, Montreal.
Townsend, E. and Campbell, S. (2004a) Psychological Determinants Of Willingness
To Taste And Purchase Genetically Modifies Food. Risk Analysis, 24, 1385-1393.
Townsend, E., Clarke, D.D. and Travis, B. (2004b). Effects Of Context And
Feelings On Perceptions Of Genetically Modified Food. Risk Analysis, 24, 13691384.
Traill, W.B., Jaeger, S.R., Yee, W.M.S., Valli, C., House, L.O., Lusk, J.L., Moore,
M. and Morrow, J.L. (2004). Categories Of GM Risk-Benefit Perceptions And Their
Antecedents. AgBioForum, 7, 176-186.
Traill, W.B., Yee, W.M.S., Lusk, J.L., Jaeger, S.R., House, L.O., Morrow, J.L.,
Valli, C. and Moore, M. (2006) Perceptions of the risks and benefits of GM foods
and their influence on willingness to consume. Food Economics. (In press).
VanWechel, T., Wachenheim, C.J., Schuck, E. and Lambert, D.K. (2003) Consumer
valuation of genetically modified foods and the effect of information bias.
Agribusiness & Applied Economics Report No. 513, Department of Agribusiness
and Applied Economics, North Dakota State University, Fargo.
Veeman, M., Adamowicz, W. and Hu, W. (2005) Risk Perceptions, Social
Interactions And The Influence Of Information On Social Attitudes To Agricultural
Biotechnology. Project report 05-02; AARI project report 2001J025.

47

Co-Extra – Deliverable D3.3

Verdurme, A. and Viaene, J. (2002) Consumer perceptions of food safety: the case
of genetically modified food. IPTS Report No. 65. Available from:
http://www.jrc.es/pages/iptsreport/vol65/english/ANUIE656.html
Vilella-Vila, M., Costa-Font, J. and Mossialos, E. (2005) Consumers Involvement
And Acceptance Of Biotechnology In The European Union: A Specific Focus On
Spain And The UK. International Journal of Consumer Studies, 29, 18-118.
West, G., Larue, B., Gendron, C. and Lambert, R. (2002) Consumers’ valuation of
functional properties of foods: Results from a Canada-wide survey. Canadian
Journal of Agricultural Economics, 50, 541-558.
Yee, W.M.S., Yeung, R.M.W. and Morris, J. (2005) Food Safety: Building
Consumer Trust In Livestock Farmers For Potential Purchase Behaviour. British
Food Journal, 107, 841-854.
Yeung, R.M.W. and Morris, J. (2001) Food Safety Risk. Consumer Perceptions And
Purchase Behaviour. British Food Journal, 103, 170-186.

Has the Noussair, Robin and Ruffieux 2004 paper been taken into consideration?

48

