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A Survey of Literature on Genetically Modified Crops: Economics, Ethics and
Society

R. McKay White and Michele M. Veeman

Abstract

This paper reports on a review of literature infiren of academic papers and published
research on ethical and consumer issues for GMsaroNorth America, with particular
emphasis on GM wheat. The issues raised in thgmrpand the findings and arguments
posed by the authors are outlined. A general ceraiuthat can be drawn from this
overview is that public attitudes toward GM foods diverse and sometimes quite
strongly held. The strong negative views of GM fdwdd by some appear to be mainly
grounded in individuals’ ethical or moral valueshiEal and risk assessment issues have
not been fully explored in the existing literatuféere is a general consensus in the
applied economics literature that GM crops resuGonomic benefits, although benefits
to individual consumers may not be great enougivemcome perceived risk. Carefully
planned provision of credible information informingembers of the public of benefits
and related issues of concern or costs assoaiatie@gricultural biotechnology may
have benefits for farm and industry groups, butntesiance of trust in information
sources and content is vital to credibility. Theativery and use of genomic techniques
that express explicit consumer benefits may leaddee favourable attitudes by many

consumers.

JEL Codes: 100, Q16, Q18



Introduction

Since genetically modified crops were first introdd, these have elicited strong feelings
by many individuals, becoming a hot issue for poéns, consumers, and the food
industry. Dissension about genetically modifieddoanvolves many different
perspectives, raising some peoples’ concerns dbodtsafety and quality, as well as
concerns about environmental impacts of the netlntglogy. A variety of social issues
and concerns have also been expressed about agatbiotechnology. A new area of
research by social scientists and humanists hasdagad which tries to understand the
nature and effects of concerns about agricultucdeébhnology. In Canada, this has been
termed “GELS ” research, an acronym for “Genomics, ethicenemics, environment,
law and society”. This paper focuses on and overwigublished research that studies
these issues

To aid research into the issues that shape atsitioeard agricultural biotechnology, an
annotated bibliography has been created to prasenganized form papers that have
been written concerning these issues, with pagiceinphasis on ethical and consumer
issues. This paper gives a summary of the issatsdsin those papers and the findings
and arguments of the authors. We outline literatiiaé discusses consumer perceptions
of biotechnology, how those perceptions are fornaad, consumer willingness to pay for
genetically modified (GM) food. The paper also prés research that assesses actual
consumer behaviour when individuals are faced thiéhdecision of whether or not to
buy GM food. There is a brief presentation of tberses consumers look to for

information about GM food. Literature outlining &thl issues in biotechnology is



outlined and these issues are discussed, togettirearguments on how biotechnology
can be evaluated. Factors that may advance accepthbiotechnology by consumers
are also discussed, as are arguments on how thigdse regulated from the perspective
of ethics, consumers, and politics. Finally, thisra discussion of issues concerning GM
wheat and wheat products in particular, includirgténg literature on the predicted
impacts of the approval and release of GM wheat,camsumer attitudes and behaviour

toward GM wheat products.

Consumer Perceptions of Biotechnology

Consumer perceptions of biotechnology cover consunegs of and attitudes toward
the genetic modification of crops and food derifrean crops. There are three issues
within this heading: what are consumer perceptaiSM food in general; what are

consumer ethical perceptions of GM food; and, venatconsumer risk perceptions.

There is general consensus that general consutitedes toward GM food are mixed
(Hossain, et. al., 2002). A majority of consumerssndt have strong views either for or
against GM food (Veeman, et. al., 2005), thougihlea vocal minority of people who
strongly oppose GM food (James, 2004). Some stusliggyest that the overall view of
GM food is negative (Onyango, et. al., 2004), tHotlgere is a portion of the population
that believes GM food can be used effectively amelschave some value (Anderson, et.

al., 2005; Hossain, et. al., 2002). Comparativplaking, however, organic food is



viewed as healthier, safer, and more environmgnsallind than GM food (Anderson, et.

al., 2005).

Consumer ethical perceptions are complex. Peoptetibave a simplistic view of
science, and can therefore perceive both benefitsiaks from biotechnology (Macer,
1997). Most people perceive more benefit than Hamm science (Macer, 2001). This is
important, because perceived risk has been foubd tbe best predictor of ethical
orientations (Napier, et. al., 2004). Therefore, l/ss risk people perceive from scientific
advances such as genetic modification, the mom@ufable their ethical views will be.
Given the personal nature of ethical orientatitvasyever, differences of view, not only
from country to country but also within each coyntun deep. This suggests people will

always be divided (Macer, 1997).

Just as general attitudes toward GM food are divess are risk attitudes (Hu, et. al.,
2004). An appreciable number of consumers have toesm to perceive GM foods as
very risky (Veeman & Adamowicz, 2004). Even so, mmajority of consumers tend to
see only a medium level of risk from genetic maddifion (Traill, et. al., 2004). A further
study found that 55% of consumers perceive littlamrisk from GM food (Hu, et. al.,
2004). The conclusion that can be drawn is thag#reeral perception of risk from GM
foods is at most moderate. This is supported byitioéng that confronted with different
food risk issues, pesticide residues and contaiomaf water generate higher levels of
perceived risk, whereas mad cow disease and GMsfgederate the lowest levels of

perceived risk (Tucker, et. al., 2006; Veeman & #davicz, 2004). In general, GM food



IS seen more as an environmental risk rather tfandsafety risk (Veeman &

Adamowicz, 2004).

In summary, consumer perceptions of GM food in Ndwnerica are slightly negative
overall. These negative views have been dampenad bptimistic view of scientific
advances, reflected in more favourable ethicahtai®ons, and a relatively low level of
perceived risk from GM food. As will be seen latethis paper, this negative attitude
does not spell the demise of GM food but means@hatfood prices must be discounted

in order to induce consumers to buy it.

Formation of Consumer Perceptions

This section discusses how consumer perceptionatéilutes are formed — what does
and does not affect these attitudes. Researclsiatba has addressed the issues of what
causes consumer concern about GM food, what caosssimer support of GM food,
what, in general, does and does not affect consattiardes, what determines risk and
benefit perceptions, and how does information aifeasumer acceptance. These issues

will be discussed in turn.

The first class of causes of consumer concerne®latinformation. Several studies have
found consumers perceive GM food to be untrustwoie to its unknown effects
(Anderson, et. al., 2005; Bredahl, 1999; Chen &@Gh2002). Closely associated with

this is concern about low levels of scientific kdedge and trust (Lusk & Rozan, 2005;



Costa-Font & Mossialos, 2005). In addition, becahgemajority of consumers are
uninformed about GM, they are heavily influencedalgi-GM activist groups (James,
2004). The negative slant given by these groupgantes consumers against GM food.
Other consumers are concerned because of the fladdémgification of GM products
(Chen & Chern, 2002). A solution proposed to mahtghese concerns is to increase
information and knowledge. Interestingly, howewmre study found that those who
tended to access information also tended to bepposition to GM food (Veeman, et. al.,

2005).

Other causes of concern over GM food are basedmlfreligious, individual, and
social/ethical values (Bredahl, 1999; Chen & Ch&092; Charles, 2001). The perceived
unnaturalness of GM foods is included in this catgdBredahl, 1999). Other studies
cite health issues and environmental issues agsafi€oncern (Veeman & Adamowicz,
2004; Chen & Chern, 2002). A final issue is thatiehship between perceived benefits
and risks. Overall, GM crops have been found teeteppreciable benefits, however,
these are seen to benefit only farmers and agnbssifirms, while benefits for

individual consumers are viewed not to be significheing only indirect or small.
Consumers, therefore, do not perceive sufficienebts to outweigh the perceived risks

or uncertainties (Wu, 2004; Hall & Moran, 2006).

Factors associated with consumer support for GM that have been assessed can be
divided into demographics, attitudes, and inforomatiTwo demographic factors that are

correlated with acceptance of GM food are youth eshacation (Hossain, et. al., 2002).



The younger or more educated a person the motg hieeor she will be favourable to

GM food.

Attitudes toward several factors related to GM ®bdve also been found to correlate
with acceptance of GM food. One study found thatsitive attitude toward technology
in general suggested acceptance (Traill, et. @4 Trust in scientists, corporations,
and government was also found to be a predictacoéptance (Hossain, et. al., 2003).
High scores for the power value (dominance, subongsvere correlated with positive
ratings for GM foods (Dreezens, et. al., 2005)alyn one study found that the extent to
which GM food is perceived to be natural, but & éxtent to which non-GM food is

perceived to be natural, to affect acceptance offGdd (Tenbult, et. al., 2005).

In some of the literature noted above it is sugggetiat lack of information causes
opposition to GM food. Although one study foundtttieose who voluntarily access
information are more likely to be opposed to GMdpothers have found that increased
knowledge of GM food is positively related to apgb(Cuite, et. al., 2005). From a
data-based regression model, however, it was fthatconly knowledge about
potentially threatening aspects of GM food was ificgmtly related to approval (Cuite,

et. al., 2005). Frewer argues, however, that conication about the risks and benefits of
GM food is not enough; that involving the publigégitly in the biotechnology debate is
required to increase consumer acceptance (Fre@@8)2A combination of the two

approaches is likely the best answer.



Many factors have been found to have an affectywmgeor another, on consumer
acceptance, or at least to be correlated with aanep of GM food. Again, these can be
divided into the categories of demographics, atég) and information, along with a

category for product characteristics.

Demographic factors that have been found to beeladad with the level of acceptance of
GM food are: age (Hossain, et. al., 2002); gendessain, et. al., 2002); racial
background (Hossain, et. al., 2002); education ¢dos et. al., 2002; House, et. al.,

2004); and income (House, et. al., 2004).

One study concluded that ‘attitudes’ in general@eglictive of acceptance or rejection
of GM food (Cook, et. al., 2002). Other studiesrfduhat attitudes toward nature and
technology (Bredahl, 2001), and religious views ¢btin, et. al., 2002) are important.
Moral considerations (Frewer, 2003) and subjeatimans (Cook, et. al., 2002) also play
a role, along with self-identity (Cook, et. al.,0). The degree of trust in the regulatory
system is an important predictor (Frewer, 2003; $¢0et. al., 2004), sometimes
associated with trust in activist groups (Housealket 2004). Risk preferences and
perceptions have also been found to be relevas#veral studies (Frewer, 1998; Lusk &

Coble, 2005; Chen & Chern, 2002).

In the category of information, general awarenddsaiechnology has been found to
affect consumer attitudes (Fritz, et. al., 2003.cked above, uncertainties in

biotechnology and concern about unintended effeetslso a factor (Frewer, 2003). It is



argued, too, that the analytical assessment of 68kl benefits and the communication of
that analysis will impact consumer acceptance (Ere2003). One study found that
verifiable information has a small, but positivdueato consumers (Rousu, et. al., 2002).
A rather different finding was that perceived bebaval control affects attitudes (Cook,
et. al., 2002). Information to dissipate this petomn, then, would likewise have an

effect.

It should be no surprise that various product attarastics have an impact on how
willing consumers are to purchase GM food. In gehererceived differences between
GM and non-GM foods are a factor influencing constsr{Chen & Chern, 2002). As
would be expected, potential benefits of GM fooel @n influence (Chen & Chern, 2002;
Onyango, et. al., 2004), particularly direct headthvironmental, and production benefits
(Onyango, et. al., 2004). Price also has an effeoyango, et. al., 2004). The latter factor

will be discussed in more detail in the sectionasning willingness to pay.

Few factors have been found not to have an effecoosumer attitudes. The two that
can be stated with certainty are regional diffeesngiossain, et. al., 2002) and the
degree of acceptance of novel products (Frewea].ett998). One study found income
not to have an impact on acceptance (Hossainl,. e2082). This is in direct
contradiction to the study cited above where incerae found to have an impact.

Regional and product differences may underlie thieskéngs.



A further issue concerning the formation of consuperceptions and attitudes is the
guestion of what determines risk and benefit pgreep. A most important point relative
to this issue is that risk and benefit perceptimsnot independent but endogenously and
simultaneously determined (Costa-Font & Mossiak®)5). It is likely, therefore, that
factors affecting either risk or benefit percepsiamll affect both of these. One such
factor is a person’s attitude toward biotechnoldyis has been found to be the strongest
predictor of perceived risk (Tucker, et. al., 2008)ssociated with this is the finding that
the perceived level of risk increases with negaliiased information and decreases with
positive-biased information (van Wechel, et. @002). These authors concluded that
different types of information are likely to affeattitudes toward biotechnology,
supporting the conclusion of Tucker. An associditeding is that those who trust the
government and food industry perceive less risklesthose who trust activist sources
perceive more risk (Traill, et. al., 2004). Attirgltoward biotechnology and the sources
of information that consumers trust are two factbeg probably influence each other. A
final finding concerning the formation of risk ahdnefit perceptions is that people rely
mostly on magazines/newspapers for information tibealth risks and food benefits
(Veeman, et. al., 2005). The information contaimethese media, then, is expected to

have a significant impact on consumer attitude &droms.

This leads to the issue of how information affextesumer acceptance. The methods by
which information can increase acceptance of GMifae as follows. Wachenheim
proposes that providing informati@an increase willingness to pay (Wachenheim,

2004). Other studies have confirmed this. It hantfeund that increased information

10



leads to increased acceptance, but more so for wdma@ men (Moerbeek & Casimir,
2005; Cuite, et. al., 2005). As cited above, howensgression analysis indicated that
only knowledge about potentially threatening aspettGM food was significantly
related to approval (Cuite, et. al., 2005). Evenosioer studies have found information in
general to be effective. One group of researchamnsluaded that both positive and
negative-biased information increased bids for Gbtpcts (van Wechel, et. al., 2003).
Another study took a different view toward informeait Rather than creating a positive-
negative dichotomy, the different effects of subjecknowledge and objective
knowledge were examined. The finding was that iased levels of subjective
knowledge significantly increases willingness toegt, however, objective knowledge is
not significantly related (House, et. al., 2004#)other words, how much consumers in
fact know is not as important as how much consunmen& they know. This has

implications for how information is delivered.

Other studies have found ways by which informatian decrease consumer acceptance.
Information about GM food supplied from environnargroups, for example, increases
the probability that consumers are out of the miaideeGM foods (Huffman, et. al.,

2004). However, it was also found that the negagifect of information from
environmental groups can be mostly dissipated iogl fharty verifiable information
(Huffman, et. al., 2004). Scholderer and Frewdrcated that government and food
industries have used communication strategies &tos technology-driven, top-down

practices. These strategies, they argue, haveneadhiform effect of significantly

11



decreasing preferences for GM foods (ScholderereEr, 2003). In general, the way

information is communicated can have either a p@str negative effect on consumers.

The type of information also impacts consumerwads and perceptions. For example, in
one study, information on environmental benefiesglth benefits, and benefits to the
Third World significantly decreased the amount @iy demanded to consume GM
food (Lusk, et. al., 2004). Another study concernestlia coverage of biotechnology,
comparing the methods used in Holland to those us#te United States. It was found
that the substantial, negative media coverage divétolland, sustained over 5 years,
did not change Dutch purchasing patterns. The dmutterief negative media coverage in
the United States did affect consumer demand,rbatliimited way (Kalaitzandonakes,
et. al., 2004). The conclusions to be drawn froms $kudy, however, may be limited.
Finally, it has been found that the results of wtduy information provision studies differ
from compulsory information provision studies (i, al., 2006). Consumers generally
have choices about whether to access informatidroien do not do so. Their attitudes
may influence this choice, reflecting that compiiestors influence how information
affects consumers. Another study found that indititudes toward biotechnology have a
significant effect on how individuals respond téoimation (Lusk, et. al., 2004). These

factors should be taken into consideration whenrptay information dissemination.

In conclusion, a number of studies suggest thaetisethe potential for appreciable

returns from well planned communication and dissetndn of positive GM information.

It is observed, however, that negative informafream a third party markedly decreases

12



this return (Huffman, et. al., 2003). Verifiableedible information for processed foods
has been projected to increase commercial valuass{R et. al., 2002). It can be
concluded that the careful provision of credibli®imation about GM products to
consumers can influence consumer’s choices. Ctagiand trustworthiness of
information sources is of importance. This is k& be enhanced by transparency and

public consultation in regulating agricultural lrohnology.

Willingness to Pay Estimation

“Willingness to pay” for GM products is an importassue which directly quantifies
how accepting consumers are of GM food and agsiststermining how successful
these products will be. Two issues are addressttihterature: what is consumer
willingness to pay (WTP) for GM food versus non-Gddd, and what affects consumer

WTP?

Two early studies found that consumers discountf@dd by about 14% (Huffman, et.
al., 2003; Tegene, et. al., 2003). (A third studgauded that respondents were willing
to pay a premium of 50-62% of the price to avoid @&getable oil (Chern et. al., 2003).
but these researchers acknowledge that this maylbted since vegetable oil is
inexpensive and the question was hypotheticatedims likely that the discount rate for
GM food in general is roughly 14%. There is no evice that consumers place different

values on foods with 1 or 5% GM content (Rousuakt.2004), so this discount rate

13



applies to both threshold levels. It has been emted that consumers reduce their

demand by about 10% regardless of the thresholdgiReet. al., 2002).

A variety of factors affect consumer WTP and thaseclosely correlated with factors
that affect consumer attitudes toward GM produdfshose that increase WTP, the most
obvious is whether the product has explicit beaabftthe consumer (Chern, et. al.,
2003), such as a positive health effect (Veemamlet2005; Onyango, et. al., 2004), or
modifications that increase flavour or enhanceitioitr (Loureiro & Bugbee, 2005).
Positive environmental effects (Veeman, et. al032@nyango, et. al., 2004) and
production benefits (Onyango, et. al., 2004) atmpaase WTP estimates. Other studies
have established that the provision of informatisthincrease WTP (Wachenheim,
2004). For example, information on environmentaddfgs, health benefits, and benefits
to the third world significantly decreased the amtoaf money consumers demanded to
consume GM food in an experimental study (Luskaket2004). It is argued, however,
that simply making consumers aware of possiblethdenefits won'’t induce them to
voluntarily pay more for GM products because theeatability of novel hazards is more
complex than suggested by such a hypothesis (R20@). Factors that have been found
to decrease WTP when respondents were explicityigd on these issues include the
feature that animal-to-plant gene transfers rattiem plant-to-plant gene transfers are
less acceptable (Onyango & Nayga, 2004). In additioe perception of a health risk
reduces WTP (Moon & Balasubramanian, 2001). Othetofs that affect WTP one way
or the other include product benefits (Onyangoalket2004), the technology used

(Onyango, et. al., 2004), the sequencing of fobélga(Huffman, et. al., 2003), and

14



subjective risk and benefit perceptions (Moon &&albramanian, 2001). Risk
perception has been found to play a more importaatthan benefit perception in

determining WTP (Moon & Balasubramanian, 2001).

Consumer Behaviour

Determining likely actual consumer behaviour is enonportant and more difficult than
determining consumer attitudes. Conclusions basextaied preference and revealed
preference approaches can differ. Three issuesdairessed by researchers concerning
consumer behaviour: what is the relationship betmemsumer attitudes and consumer
behaviour, how do labels affect consumer behaviemul, what is consumer behaviour in

searching for information?

There are concerns that the relationship betwaeiteel attitudes and actual behaviour is
weak (Kalaitzandonakes, et. al., 2005). Two examate given to support this
conclusion. Europeans have consistently voiceshgtopposition to GM foods. Yet for
the brief time GM tomato puree was available ingbRyritain, it out-sold competing
non-GM brands, even though a significant segmenbosumers was unreceptive to GM
foods (Kalaitzandonakes, et. al., 2005). Likewstadying aggregate behaviour in the
Netherlands, it was found that, contrary to opirsarveys, a majority of consumers did
not shift away from GM foods in the presence ofmatives (Kalaitzandonakes, et. al.,
2005). These findings suggest that some consumersare willing to buy GM food

than may be indicated by opinion studies.

15



Such willingness may be affected by labels. Stuslesv that labels do matter. For
example, goods labelled “GM” are discounted by {4%gene, et. al., 2003). Similarly,
where mandatory labelling is required, producteli@dl GM are viewed adversely
(Veeman, et. al., 2005). Bids for presumed GM potslare lower than for products
labelled “non-GM” (van Wechel, et. al., 2003). Tadmdings, combined with other
work noted previously, suggest that if GM produants sold at a sufficient discount,
many consumers will be willing to buy them. Otherdses indicate that the necessary
discount may be relatively minor—for example, onelg found that sampled consumers
did not express much more interest in foods labeB&1-free than in GM-labelled foods
(Smyth & Phillips, 2003). What is contained in thbel is expected to be important to
consumer response. The message itself and itgtdtrare affected by consumers’
perception of government and industry accountgbilit turn affecting attitudes toward
and willingness to purchase GM food (Irani & Singla004). Overall, many consumers
are willing to buy GM food provided a discount iglhenough; regulations concerning

labelling are important in this context.

Numbers of studies have found that knowledge comegrGM foods is low, and
increasing knowledge does affect attitudes towavtlfGod. However, acquiring
information takes effort and those without strotigudes to GM food may not go to the
trouble of seeking knowledge. A study probing foisnd less than half of respondents
actually sought information when this was offer€ag, et. al., 2005; Hu, et. al., 2006).

Several factors have been found to affect whethéndividual will seek information.

16



Generally it is expected that consumers will se&oclinformation only if the benefits to
that person outweigh the costs (Veeman, et. @D5R0n the studies referred to above,
however, information was readily available, requaronly the click of the mouse to
access a hyperlink and the time to read it. Thggesats that despite the potential for high
value of information, some consumers perceive snigll benefits from seeking
information. This may be because some consumensodrthat interested in the issue.
Alternatively, consumers may have formed their agia of GM food earlier and,
subjectively, consider those opinions to be welirided. This hypothesis is consistent
with the finding of another study that subjectivewledge has a more significant impact
on attitudes than objective knowledge (House,lgt2804). Other factors that affect the
probability of whether consumers will access infation are gender, employment status,
rural or urban residency, and the number of childnethe household (Gao, et. al., 2005).
However, if people do not consider the issue of f6bt to be important to them, they

may not seek knowledge on this.

Information Sources

Many groups that have a stake in the successlardaf GM foods attempt to influence

consumer behaviour through the provision of infarora An important issue, then, is

who do consumers trust as a source of informatimutGM food? This is the only issue

addressed in this section.
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Surveys have found consumers generally place last in the food industry, farmers
associations, and the federal government (Veemaal. £2005). High trust is placed in
research institutions (Veeman, et. al., 2005), cores associations (Veeman, et. al.,
2005), and scientists and other experts (Lan@l e2003). Several factors appear to
influence the degree of trust consumers placeasdlvarious sources. Increased levels of
education, for example, reduces trust in governpmivtate industry and environmental

or consumer groups (Huffman, et. al., 2004). Theike informed prior beliefs place

more trust in third-party information than in infeation from interested sources
(Huffman, et. al., 2004). Consumers who claim tortbermed are more likely to trust the
government than third-party sources (Huffman, let2804). A progression can be
mapped from this information. Individuals with avier level of education and the
subjective belief they are informed tend to trbst government rather than non-interested
sources. As education and actual information azeeased, individuals tend to trust

government less and third-party sources more.

Studies show that who consumers trust is also ledeawith acceptance of GM food.
Those who trust in government sources are moréngitb accept GM food, and those
who trust in activist sources are less willing taept GM food (House, et. al., 2004).
This finding is not surprising, given that govermmformation is generally supportive

of GM food and activist sources are generally diagiag of GM food.
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Ethical Considerations

The use of biotechnology pulls into play severditjgal and social factors. Ethical
considerations play an important part not onlyffe@ing consumer attitudes toward GM
food, but also in the framing of public policy. Raschers have addressed two general
issues concerning the ethics of biotechnology: eliaital issues shape biotechnology,

and how are ethical issues treated by biotechndiogg?

Intrinsic objections (those based on moral grouta$}M food have been controversial.
These have been widely criticized by some as urdsanoompatible with modern
science, religious, inchoate, and based on ematithrer than reason and entirely
irrelevant in the development of public policy tier & Hedemann, 2005). However,
such objections may still have merit as ethicakotpns, and often have much political
import. It is argued that discussion should notigean the substantive merit of the
intrinsic objections, but rather on appropriatetpal norms for achieving legitimate
policy (Streiffer & Hedemann, 2005). In a demoaratciety, policies and laws are
legitimate only insofar as they reflect the valaad opinions of the people. Moral
objections must therefore be considered in the ddattion of policy in order to maintain

that legitimacy.

Another similar ethical issue in biotechnology cemts personal integrity, and how this

can be related to food choice. GM foods may thretiteee types of personal integrity:

religious, consumer, and other moral or metaphygicaunds (Pascalev, 2003). While
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personal integrity may not be relevant in the aduaof science, it is relevant in
political discussion concerning the making of pplidn understanding of this issue,

then, is another way to maintain legitimacy in dagan.

Ethical issues have changed as biotechnology hadaped. In the past, debate about
biotechnology was centred on risks, benefits, afeltg. As these factors have become
more thoroughly established, debate has shiftgibtmalization and development issues
(Levidow, 2001). GM crops have significant potehttaaid developing countries by
enabling them to produce more food to not only fissik own people but also to trade
on the global market. They can therefore accomphistsocial good of alleviating
poverty. This ethical consideration must be acoedifibr as countries regulate the
availability of GM foods in their domestic markeksow they regulate agricultural
biotechnology may seriously affect poor countregsility to use GM crops to aid in food

production.

Ethical arguments used in support of GM crops ad have come under attack from
several quarters. One argument asserts that profsooeGM have used utilitarian
concepts to emphasize the tangible benefits of Gdd fdefined according to their own
particular set of socio-economic assumptions. @nattificial foundation, the
commodization process is naturalized, while anistasce is disparaged as illegitimate
interference with progress (Levidow, 2001). Itigwed that GM crops, after all, further
the industrialization of agriculture while contingito perpetuate the hazards of intensive

monoculture. It is argued that the value judgmertisrent in environmental ethics have
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been downplayed by the portrayal of risk regulaasra matter of objective science. Risk

and ethics have thus been fragmented (Levidow &,Q807).

Ethical issues must be addressed by governmertiatethnology firms. Research has
found five approaches to such issues by the biatdolyy industry (Mackie, et. al.,
2006):

1. Ethical leadership;

2. External expertise (i.e. ethics consultant);

3. Internal ethics mechanisms (ethics education, &thenforcement);

4. External ethics engagement (ethics mechanismspaitimers and suppliers,

strategic philanthropy); and,

5. Ethics evaluation and reporting mechanisms.
These authors see the intent of biotechnology ftorenswer the ethical concerns of
consumers in industry practice. Firms are motivadedio so because addressing ethical
concerns is the ‘right thing’ to do, firms wantrt@intain their reputation, they want to
attract and keep the ‘right employees’, and thegtwa promote good science (Mackie,
et. al., 2006). The remaining question is whethesé¢ motivations and mechanisms have

pushed firms to address ethical issues in a setiisfamanner.

Evaluation of Biotechnology

In assessing the future of GM crops and determihong they will be regulated, it is

important to evaluate past performance in ordédeatify the strengths that should be
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nurtured and weaknesses that must be addressedslies addressed under this heading
are: how can GM crops be evaluated, how can erwvienral risk be assessed, are there

economic benefits to GM crops, and who benefitmffeM crops?

Those who have addressed a means for evaluatitechmmlogy have advanced only
ethical considerations, rather than economic atipal perspectives. The research and
arguments in this area seem to be lacking in diseify balance. From the point of view
of ethics, a foundation for the evaluation of GMs can be laid by first adopting a
common language that speaks to basic human vdtliesbfock, 2002), and building a
conceptual framework based in enlightenment, lib@dlitical, and economic theory
(Fraser, 2001). One researcher suggests that treina and feminist critiques of
bioethics are a good place to start (Fraser, 2@thers have argued that, regardless of
the particular critique employed, the principleso€ial ethics must be involved, as well
as moral and spiritual criteria (Ellerbrock, 2002)uch an approach is likely to address
the ethical issues discussed above, but may bengantthe area of political and

economic concerns.

Another element of GM crops that must be assesseavironmental risk of specific
crops. This has received relatively light treatmarthe literature surveyed. It is argued
that such an assessment must be made againsichggdiand of current agricultural
management practices and ecosystems to allow ardetgion of whether particular GM
crops improve environmental conditions or furthegihde them. (Barton & Dracup,

2000). Furthermore, interested groups must considespecific nature of the genetic
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modification, the context of the biology of the paular plant and the particular
environment in which it will be grown (Barton & Omap, 2000). This should allow
determination of the likely impact of a particulariety on the immediate environment,

allowing specific, rather than general, conclusions

A primary question that many parties are interestad whether there are economic
benefits to GM crops. Research does not providmpls answer. For example, one
economic study has found both positive and negafifexts on capital stocks, efficiency
and equity (Otsuka, 2003). On the whole, however balance appears to favour the
conclusion that GM crops are economically bendfrather than detrimental. One recent
study found substantiakt economic benefits (Brooks & Barfoot, 2005). Anatgeoup
concluded that, in the long run, GM crops almosiagis benefit society (Lence & Hayes,
2002). One such means by which society is beneitbg a significant reduction in
pesticide spraying and the release of greenhousesdBrooks & Barfoot, 2005).
Conclusions based on one assessment are thatuaiingdGM technology increases
aggregate welfare unless production cost savirgysraall and consumers are seriously

concerned about GM foods (Lence & Hayes, 2005).

One group has argued that GM crops have not resuteconomic benefits; that they are
not a success in North America. These authors dlguesM crops have disrupted GM-
free production, destroyed trade and underminegnational competitiveness (Meziani

& Warwick, 2002). Overall, however, the majorityagsessments do not deny the
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existence of negative effects, but have foundttiemet economic effect of GM crops is

positive.

A valid concern, however, is raised in terms of wéceives these economic benefits.
Little research has been done to answer this qurediut preliminary studies suggest that
growers, consumers, and industry all benefit (W04). The gain to individual
consumers, however, is small, and may not compeifigaperceived risks (Wu, 2004).

This may explain the tendency for stated aversiorM foods.

Advancing Biotechnology

Given that, in theory and practice, the generathion is that GM crops have a
positive economic effect, a majority of economist® conduct research in this area are
concerned with how to advance biotechnology anckase its use. Several proposals

consider the issue of how to increase consumeptatee of GM foods.

There are three prongs to efforts to increase ecoasacceptance of biotechnology: the
use of information, regulation regimes, and thedpot itself. Two arguments have been
advanced on how to use information to improve coreattitudes. The first is to
educate consumers with non-biased scientific inédiom (Chen & Chern, 2002). As
noted above, consumers place high trust in sctergsa source of information about
GM food. Another study concludes that this inforimatwould be best delivered through

the internet and newspapers (Fritz, et. al., 2088}hese are the sources consumers look
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to the most. Another argument on how to use inféionds to involve the public
explicitly in the biotechnology debate (Frewer, 200t is not enough, it is argued, to
develop best practice in science communicationsiahe risks and benefits of GM food.

Consumers must not only be informed, but must laésmvolved in the formulation of

policy.

Policies and regulations chosen may increase cagrsuast in GM products. Linked to
the argument that the public should be involvethenbiotechnology debate is
recognition that the acceptance of novel produgctelated to risk-benefit perceptions.
There must, therefore, be effective risk-benefihownication strategies and methods for
receiving communication from the public (Frewer,adt, 1998). This will allow the
inclusion of public values in the risk analysis gass (Frewer, et. al., 2004). With this as
the foundation, it is argued that labelling shdoddprovided to establish consumer

confidence (Chen & Chern, 2002).

Clearly, the product itself and the types of genetodifications will affect how willing
consumers are to purchase the good. The develomhtthnologies and products that
explicitly benefit the consumer have been founthtwease consumer acceptance (Lusk

& Rozan, 2005).
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Regulation of Biotechnology

The regulation of biotechnology continues to beagomissue. The disparity in opinions
regarding GM foods internationally and domesticaks led to difficulty in coordinating
regulatory approaches internationally. Part of giblem is the variety of perspectives
on the issue. This paper will divide the treatn@neegulation into four sections: the
ethical perspective, the consumer’s perspectiweptiitical perspective, and a final

section treating solely the question of labelling.

The Ethical Perspective

Ethics raises two issues regarding the regulatidnodechnology: how should

biotechnology be regulated, and how should thed@iteanary Principle be employed?

Ethics attacks the employment of the Harm Princgsi¢he basis for regulation of GM
products. The Harm Principle states that an agtshibuld not be allowed if it causes
harm to other individuals. It is argued, howevkattthe concept of harm cannot be
plausibly specified, nor does the principle accdanexpected benefits (Holtug, 2001).
A different ethical foundation must be used forulegjon, one that evaluates the values

at the basis of decisions (Carr & Levidow, 2000).
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This has led to the use of the Precautionary Rri@aevhich calls for precaution in the
face of scientific uncertainty. In the context loé targument that long term effects of GM
crops are unknown, as is the risk they presertde@hvironment, the Precautionary
Principle would require strict regulation to linpiotential harm. It is argued that because
there is a significant void in scientific understany of the risks associated with GM
food, this uncertainty must be communicated togyotiakers and the public, and further
research must be done (Myrh & Traavik, 2002). Huk lof data and information
concerning ecological effects is argued to reqgihiecuse of the Precautionary Principle
(Myrh & Traavik, 2003). Uncertainty can be seeitha differences of opinions about the
relevance of putative hazards, the definition depbal “adverse effects”, and whether
actions should be taken to prevent harm (Myrh &aVile, 2003). To use the
Precautionary Principle in the development of raggah, the government must develop
risk assessment criteria and more long-term coraepof risk, uncertainty, and

ignorance (Myrh & Traavik, 2003).

The Consumer Perspective

This section considers the issue of consumer meéess for regulation. There are studies
with interesting, and somewhat conflicting resuldse such study found that relative to
two other policy stances, consumers were willingady the least for regulation that
restricts biotechnology. Rather, they preferreal&cp providing more information about
biotechnology on food labels and more emphasi®od inspection (Veeman &

Adamowicz, 2004). It has also been concluded thasemers want labels to indicate the
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risks and benefits of GM foods (Teisl, et. al., 2D0'hey also want to know why the

genetic modification was done (Teisl, et. al., 2002

These studies would suggest that consumers prédeeling regime. Supporting this are
findings that suggest stricter regulation is lesfgyred than more rigorous inspection,
which in turn is less preferred than a labellingteyn that gives more information about
agricultural biotechnology (McCann-Hiltz et al.,@) Veeman & Adamowicz, 2004).
Several studies conclude that there is wide sugporhandatory labelling (Chern, et. al.,
2003; Teisl, et. al., 2003; Teisl, et. al., 20@29nsumers are split, however, over whether
they are willing to pay higher food costs to cotrex costs of this (Teisl, et. al., 2002).
Some consumers are willing to pay a premium fasrimiation about GM content (Smyth

& Phillips, 2003).

The cited findings come from studies examining comar attitudes. Some research into
actual behaviour has provided different results.éxample, examining the Ohio
referendum concerning the labelling of GM foodyi#ts found that a significant majority
of voters voted against mandatory labelling (RaaBr&be, 2003). This will be discussed
in more detail in the section concerning labelliRopally, if a labelling program is to be
introduced, consumers prefer it be administered fgderal agency rather than any other

organization (Teisl, et. al., 2003).
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The Political Perspective

This section focuses on literature on the issua@dulation of biotechnology.

Regulation must be determined through a comprebemsiblic policy analysis,

identifying both risks and benefits (Isaac & Hohd&302). The starting point involves
analysis of the appropriate role of science andrntelogy, followed by substantial
equivalence, the Precautionary Principle, and mang#abelling (Isaac & Hobbes,

2002). In practice, many systems use the Risk Amlramework — basing public

policy on scientific principles by developing pglithrough three stages: risk assessment,
risk management, and risk communication (Issaclpespite the wide use of this
approach, there is a disparity among policies gligrgecause of the different ways in

which this approach can be employed.

Labelling

Labelling is an important and widely discusseddapithe literature relating to
biotechnology regulation. Several questions haenlukscussed in the literature:
* What considerations are involved in choosing alledgeregime?
* Is mandatory labelling “better” than voluntary |Hivey?

* Is voluntary labelling “better” than mandatory l&ivey?
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» Should GM foods or non-GM foods be labelled?

* What tolerance level for accidental contaminatibawsdd a labelling regime use?
There is a little discussion in the economics ditere about limitations of voluntary
labelling, and very little explicit discussion abhdlie use of voluntary labelling in
Canada and the United States, perhaps reflectenmtérests in GM crop production in
these nations and since both countries are cuyrentvoluntary labelling regimes;
debate tends to focus on whether there shouldsieteh to a mandatory regime. The

guestion, then, is whether such a switch is welfapgroving.

Many considerations apply in discussions of labglliegimes. A primary question is
what should be labelled (Einsiedel, 2000)? A regomald require the labelling of GM
foods, non-GM foods, or neither. Other considerstimclude when labelling would be
required (tolerance levels) (Einsiedel, 2000; Veen28903), and whether labelling
should be mandatory or voluntary (Veeman, 2003}.i¢f determined that GM foods
should be labelled, other considerations comeeffext, such as whether labelling
should be for GM content or GM processes (Veem@@3g and how the GM food
should be labelled (Einsiedel, 2000). A final quasis whether it is possible for a label

to be truthful and still mislead (Einsiedel, 2000).

The primary debate concerning the labelling of piats is whether labelling should be
mandatory or voluntary. Those who support manddeadglling have advanced several
persuasive arguments. The first is that consumarg @ know what they’re eating

(Grobe & Raab, 2004; Raab & Grobe, 2003). Thisaselol on a principle of consumer
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autonomy. It must be pointed out, however, thasoamer autonomy cannot by itself
justify mandatory labelling. The market cannot ciyrwith all consumers’ information
demands (Hansen, 2004). Other arguments have beéorward: one study found that
information from a mandatory labelling regime isueadd more than information from a
voluntary labelling regime (Hu, et. al., 2005).dddition, the cost of such labelling is not
great, it is argued, and more than a small minarfyeople desire information about GM
content (Rubel & Streiffer, 2005). The conclusioawin from these studies, then, is that

potential labelling benefits appear to outweightsos

There is a group that strongly argues against tbeselusions, however. Mandatory
labelling does not in practice provide consumelahdhey argue, since GM foods have
disappeared from countries with mandatory label(ibgrter & Gruere, 2003), reducing
the choices available to consumers. This causesdds those consumers that prefer to
buy lower priced GM foods (Carter & Gruere, 2008)addition, it is argued that a
mandatory labelling regime will incur additionakpayer costs (Carter & Gruere, 2003)
and premiums that consumers are willing to payrion-GM foods will be lower than
the expected costs (Loureiro & Hine, 2004). Thithoaigh the cost of positive labelling

may not be great, it seems that many consumensodirgilling to foot the bill for this.

One study concluded that consumers do not inteyatahtary and mandatory market
signals identically and that because of this, e welfare improving to continue a
voluntary labelling policy (Huffman, et. al., 2004)here are several instances where

mandatory labelling is concluded to cause a losgedfare. For example, this acts as an
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import barrier and diverts trade (Carter & Gru@@03). In addition, it is argued to
iImpose excessive costs on producers, threatensegeh and commercialization

(Phillips & Isaac, 1998).

A final argument against mandatory labelling, astean the North American context, is
that this is too late. Most prepared foods now amnsome GM content. Organic foods
are already positively labelled, and such voluntabelling provides an alternative to

consumers who want to avoid GM foods (Raab & Gr@bé3).

In addition to these arguments against mandattslliag, some studies have concluded
that voluntary labelling results in higher welfgkuffman, et. al., 2002). This conclusion
requires, however, that consumers accurately readignals in each market (Huffman,
et. al., 2002). These authors concluded that coesibbehave as though they can

accurately identify signals (Huffman, et. al., 2D02

A related fierce debate associated with the questionandatory or voluntary labelling,
is the issue of whether GM food or non-GM food dtidae labelled. Once again, the
principle of consumer autonomy is proposed as gooitant consideration. Some argue
the labelling of non-GM foods does not support comsr autonomy as well as positive
labelling (Rubel & Streiffer, 2005). Others argubarwise, maintaining that consumer
choice can be secured by either labelling systeamglen, 2004) and since negative
labelling has a lower cost, it is preferable. hdieidn, it is argued that those consumers

interested only in non-GM foods have the cleamstrest in labelling, whereas
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ambivalent consumers do not and that those wehrterest should be the ones to pay

the cost of labelling, a conclusion that favourkmeary labelling (Hansen, 2004).

Other considerations also play a part in preferemmea labelling regime. If willingness-
to-pay does not have a strong correlation withegigfositive or negative labelling (Smyth
& Phillips, 2003), neither regime will apprecialdifect the amount consumers are
willing to pay for GM food. This is related to tledservation that many consumers do
not express more interest in foods labelled GM-thea in foods labelled GM. Further,
GM-free claims are viewed with skepticism (Teisl,ad., 2002) and in practice, within
North America, labelling for GM content is largetyelevant (Smyth & Phillips, 2003).

It is also argued that there is no duty to label &8blls based on danger since most

researchers do not see significant health riska ronsuming GM foods (Hansen, 2004).

Regardless of which labelling regime is used, gmoirtant question is what tolerance
level should apply? It is difficult for any food bee completely GM free. It is therefore
important to set an amount that divides the lingvben what must be labelled GM, or
what can be labelled GM-free. Two studies proviggght on this issue. One found that
consumers place the same value on foods with 188wgenetically modified content
(Rousu, et. al., 2004). The other study found arexpable increase in cost as threshold
levels tighten from 5% to 0.1% (Huygen, et. alQ20 This reasoning is consistent with
the use of a 5% tolerance level that is specifie@anada’s (voluntary) GM food

labelling regulations.
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GM Wheat

Most of the issues discussed above also concernviddat. The studies considered in
this section are those that used GM wheat prodgscgsfocus of socio-economic
research. Issues discussed, then, relate to litertitat has at least some focus on:
* What will be the impact of introducing GM wheat?
* What are consumer attitudes toward GM wheat praduct
* What is consumer behaviour in searching for infaromabout GM wheat
products?
* How does information about GM wheat products aftectsumer behaviour and
how do consumers respond to this information?
* What is consumer willingness-to-pay for GM wheaidurcts?

* How will different labelling regimes affect GM whigaroducts?

The means to estimate the impact of introducing i@\at is an important question. One
study proposes a model for estimation of demandsapgly equations using existing
supply, demand, and elasticity estimates and re&diam composite supply and demand
functions. This approach is used in a model of darheat trade, and the impact of
several possible GM wheat adoption and consumepsalbility scenarios are analyzed
(DeVuyst, et. al., 2001). The reader is referretheostudy for the results and conclusions

from this exercise.
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Other studies conclude large distributional efféam the introduction of GM wheat
(Furtan, et. al., 2005). These authors reasonedhisavould create a market for
“lemons”, resulting in the loss of export markdtsitan, et. al., 2005). Loss in export
markets would also be due to trade barriers impbgedtie stance other countries take on
GM foods, rather than being specific to GM wheattedrms of economic benefits, it was
concluded that wheat producers would lose econsmmalus, while consumers and
biotech companies would gain economic surplus @fuyret. al., 2005). A question is
whether the loss of surplus by producers is greatéss than the gain by consumers and
biotech companies. Finally, it is also been conetuthat producers who didn’t produce
GM wheat would face externalities associated wikh @heat contamination (Taylor, et.
al., 2003). It can be observed that none of thesaigted problems is specific to GM
wheat, but could apply to the introduction of hfieties for any major export crop. In
the longer term, given adjustment in facilities amfdastructure and assuming that all
countries are adopters, the net benefit from intetidn of GM wheat could be expected

to increase.

Consumer attitudes toward GM wheat products arehrthue same as they are for GM
food in general. A major conclusion is a greakdsity in attitudes and associated
segmentation of preferences (Hu, et. al., 2004y dliversity exhibits itself in many
ways, as, for example, in preferences concerningv@idat products and the associated
perceived risks of the product (Veeman, et. alD520Likewise, there is substantial
heterogeneity among tastes for different breadatts, including the presence or

absence of GM ingredients (Hu, et. al., 2005). E\sv, the majority of consumers do
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not express strong views either for or against G&ad (Veeman, et. al., 2005). Some
consumers are indifferent (Hu, et. al., 2004). &sido find, however, that consumers
are less likely to choose wheat products with Gitedients (Veeman, et. al., 2005).
Aversion is reduced if there is a positive healtlervironmental effect (Veeman, et. al.,
2005). Acceptance of GM wheat products is most deéget on the extent to which the
GM food is perceived to be natural, not on the mtxte which non-GM food is perceived
to be natural (Tenbult, et. al., 2005). Health andironmental issues are identified as

areas of major concern for GM wheat products (Vee&&damowicz, 2004).

A previously noted study of consumer behaviour ingd searching for information
about GM foods. This was conducted using wheatymisdas the example studied. To
restate, the findings were that relatively few indiuals (as few as one third) accessed

information provided on modified wheat products (ldtl al., 2006; Gao, et. al., 2005).

There are few studies concerning the effect ofrmétion about GM wheat products but
these are encouraging. Both positive and negaifeemation increased bids for GM
wheat products (van Wechel, et. al., 2003). Funtloee, information on environmental
benefits, health benefits, and benefits to thelthiorld significantly decreased the
amount of money consumers demanded to consume Gitwinoducts (Lusk, et. al.,
2004). It is clear that different types of infornoat do impact product choices. The nature

of these effects is influenced by voluntary acdesaformation (Hu, et. al., 2006).
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The one study that estimated consumer willingnegsal for GM wheat products found

an average discount of 0.50 CAD per loaf of GM Or@du, et. al., 2004).

The final issue discussed relates to impacts bélliag regime for GM wheat products.
The first finding is that where labelling is manaigt GM breads are adversely viewed
(Veeman, et. al., 2005). However, overall, infonoatfrom a mandatory labelling
regime for bread is more valued than the infornmatoa voluntary labelling regime (Hu,
et. al., 2005). Studies concerning labelling regifoe GM wheat products are not
extensive enough in terms of the wheat productsidered to be conclusive.

Conclusion

This paper is the result of an effort to collectl averview the academic papers and
published research concerning ethical and consigsges for GM crops in North
America, with particular emphasis on GM wheat. dseies raised in these papers and
the findings and arguments posed by the authors begn outlined. In summary, a
general conclusion can be drawn that public aisudward GM foods are diverse and
sometimes quite strongly held. There is not unadeagreement about such regulatory
issues as labelling, and ethical and risk assedsssres have not been fully explored.
There is general consensus that GM crops resaltonomic benefits, though the
individual benefits to consumers may not be greaugh to overcome perceived risk.
Carefully planned credible information provisiordaBM applications with distinct
explicit benefits to consumers may lead to chamgestitudes. Having trust in the food

and regulatory system is an important influencatitudes.
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Many of the issues for GM wheat are analogousdadsues for GM crops as a whole.
There is some indication in published applied ectoicagesearch studies that the impact
of GM wheat may be negative, however the natugoténtial negative effects may not
differ greatly from issues affecting other GM crofi$uyers find the product acceptable
and the product is viewed to be beneficial by cames, potential benefits are likely to

outweigh negative effects.
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Genetically Modified Food and Ethics

(@)

Author Date | Title Source Comments
Burkhardt, J. | 2001| The Genetically Transactions of the Wisconsin | Discusses the ethics of GM food and the factorsdffact public
Modified Organism and Academy of Sciences, Artsand | acceptance.
Genetically Modified Letters, Vol. 89, p. 63-82 Presents three ethical paradigms: Consequent#hsts, Ethics of
Foods Debates: Why Autonomy/Consent, and Ethics of Virtue/Tradition
Ethics Matters
Carr, S. & 2000 | Exploring the Links Journal of Agricultural and Argues risk assessment decisions must be basedkircs.
Levidow, L. Between Science, Risk|, Environmental Ethics, Vol. Examines how ethical decisions are being suppreaseeé regulatory
Uncertainty, and Ethicg 12(1), p. 29-39 scheme.
in Regulatory Discusses how a check on the values at the badiscafions, using
Controversies about boundary-testing questions, can contribute to aemonstructive
Genetically Modified regulatory dialogue.
Crops
Ellerbrock, 2002 | Metaphysical Keys to | Joint Annual Meetings of the | Argues that, in order to assess agricultural blatetogy, it is necessary
M. Evaluating Agricultural | Association for the Study of adopt a common language that speaks to basic huaha@s. Proposes
Biotechnology: Food and Society and that myth is suitable.
Eschatological Myths | Agriculture, Food, and Human | Argues that evaluating the social context in whigtechnology is
& Epistemological Values Society, Chicago, IL, | developed involves principles of social ethics apttemological tests.
Tests June 13-16, 2002 Proposes a set of moral and spiritual criterisefa@luating the impact of
biotechnology on indigenous societies.
Fraser, V. 2001 | What's the Moral of theJournal of Agricultural and Examines the issues and problems raised by agnialiltiotechnology in
GM Food Story? Environmental Ethics, Vol. the context of ethical theory.
14(2), p. 147-159 Argues that many of the negative aspects do noedoom the unintende
effects of biotechnology.
Argues that if ethics is to address the adversaatgpof agricultural
biotechnology, it must consider its conceptual fearark emerging from
Enlightenment, liberal, political and economic theo
Suggests that narrative and feminist critiques eflical bioethics are a
good place to start this project.
Holtug, N. 2001 | The Harm Principle andournal of Agricultural and Argues the Harm Principle is the moral basis oncWiM food is

Genetically Modified
Food

Environmental Ethics, Vol.
14(2), p. 169-178

currently regulated, but that the concept of haamnot be specified such
that the Harm Principle is a plausible politicahpiple. In addition, the
Harm Principle does not express concern for theebeol benefits of GM

food. Because of these two points, the Harm Prieapnnot be used to
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justify regulation.

Levidow, L.

2001

Utilitarian Bioethics?
Market Fetishism in the
GM Crops Debate

New Genetics and Society,
Vol. 20(1), p. 75-84

Proposes three main ethical principles guiding Gbdps: the principle of
general human welfare; the maintenance of peoftgiss; and the
principle of justice.

Argues that mass protest has changed the fornhimsalebate such that
utilitarian ethics pervades market relations today.

Levidow, L.
& Carr, S.

1997

How Biotechnology
Regulation Sets a
Risk/Ethics Boundary

Agriculture and Human
Values, Vol. 14(1), p. 29-43

Suggests critics of biotechnology have challenpeddiotechnological
R&D agenda for attributing socio-agronomic probleamgenetic
deficiencies, while perpetuating the hazards @frisive monoculture.
They see ominous links between technological degrerydand tangible
harm from biotechnology products.

Criticizes the European Community for devising #ic@l bioethics that
judges where to ‘draw the line’, as if the sciemege value-free.
Criticizes the separation of risks and ethics.

Macer, D.

1997

Biotechnology in
Agriculture: Ethical
Aspects and Public
Acceptance

Biotechnology in Agriculture,
ed. A. Altman (Marcel
Dekker, New York 1997) p.
661-690, online at:
www?2.unescobkk.org/eubios
Papers/agbio.htm

Expounds the historical background of bioethics.
Discusses the public perception of benefits arlgiis biotechnology.
Discusses an international bioethics survey cogerin

* Knowledge and awareness of biotechnology;

* Benefits and risks of biotechnology;

* Food concerns and human health;

«  Environmental concerns;

« Source of information and trust in authorities; and

< Economic concerns and patenting life.
Discusses bioethical principles for biotechnology.
Determines that people do not have a simplistienagéscience and
technology, and can perceive both risks and benefit
Found the differences of view within each countmy deep, suggesting
people will always be divided.

Macer, D.

2001

Bioethics: Perceptions
of Biotechnology and
Policy Implications

5 | nternational Journal of
Biotechnology, Vol. 3(1-2), p.
116-133

Argues that most people in industrialized countpesceive more benefit
than harm from science.

Looks at public awareness and concerns about biotéagy around the
world and discusses the implications for educagiod information.
Assesses the issue of risk assessment for enviriahimpact and the
safety of GM foods.

Discusses equity and the patenting of living organsi.

Mackie, J.;

2006

Lessons on Ethical

PloS Medicine, Vol. 3(5), p. 1-

Sought to determine how bioscenompanies address ethical issues.
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Taylor, A.; Decision Making from | 6 Found five approaches:
Finegold, D.; the Bioscience Industry 1. Ethical Leadership
Daar, A. & 2. External Expertise (i.e. ethics consultant)
Singer, P. 3. Internal Ethics Mechanisms (ethics education, athic
reinforcement)
4. External Ethics Engagement (ethics mechanismspeatiners
and suppliers, strategic philanthropy)
5. Ethics Evaluation and Reporting Mechanisms
Found they address ethics issues because it isghething’, they want
to keep their reputation, to attract and keep tight employees’, and to
promote good science.
Melin, A. 2004 | Genetic Engineering | Journal of Agricultural and Argues the concept that collective entities suckpesies belong to the
and the Moral Status of Environmental Ethics, Vol. moral sphere.
Non-Human Species | 17(6), p. 479-495 Analyzes what the practical consequences of thégipo would be on
genetically engineered food.
Myrh, A. & 2002 | The Precautionary Journal of Agricultural and Argues there is scientific uncertainty and ambigusimitted research
Traavik, T. Principle: Scientific Environmental Ethics, Vol. areas, and lack of basic knowledge crucial toassessments in the GM
Uncertainty and 15(1), p. 73-86 controversy.
Omitted Research in the Concludes that the void in scientific understandingcerning risks
Context of GMO Use warrants further research.
and Release Argues that scientists have a responsibility torasisland communicate
uncertainty to policymakers and the public.
Myrh, A. & 2003 | Genetically Modified | Journal of Agricultural and Argues that the lack of data and insufficient infiation concerning
Traavik, T. (GM) Crops: Environmental Ethics, Vol. ecological effects of GM food call for the applicat of the Precautionary
Precautionary Science| 16(3), p. 227-247 Principle.
and Conflicts of Recognizes differences of opinions among scieraistalt the relevance
Interests of putative hazards, definition of potential “adseeffects”, and whether
actions should be taken to prevent harm.
Recognizes that value assumptions embedded iriati§ici framework
may be a barrier for employment of the precautipmpainciple.
Concludes that precautionary GM usage requiresasskssment criteria
yet undeveloped and more long-term conceptionskf uncertainty, and
ignorance.
Napier, T.; 2004 | Ethical Orientations of| Journal of Food, Agriculture | Collected data concerning ethical orientationsgisistructured
Tucker, M.; Ohio Residents toward| and Environment, Vol. 2(2), p. | questionnaire. Assessed the orientations usingexrt-iype scale.
Henry, C. & Genetically Engineered 400-411 Found the theoretical model was effective for prag variability in
Yang, X. Plants and Animals: an ethical orientations toward GE plants and animals.
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Urban/Rural Found that perceived risk was the best predictethital orientations.
Comparison Found differences between rural and urban respasden
Pascalev, A. 2003| You Are What you EatJournal of Agricultural and Argues food choice can be connected to a pers@mn&opal integrity.
Genetically Modified Environmental Ethics, Vol. Identifies three types of integrity threatened byl @ods: religious,
Foods, Integrity, and | 16(6), p. 583-594 consumer, and other moral or metaphysical grounds.
Society Develops a set of objections to GM grounded incthrecept of integrity.
Argues these types of integrity are important ehaiogustify actions to
protect these individuals’ interests.
Prakash, C. 2001| The Genetically Plant Physiology, Vol. 126(1), | Discusses plant biotechnology in the context oscamer concern and the
Modified Crop Debate | p. 8-15 need for increased consumer education.
in the Context of Considers ethical and safety concerns, environrhbatards, gene
Agricultural Evolution transfer technologies as a logical extension afrpmiop breeding
strategies, and the historical background of ex@monsumer acceptanc
of new food-related technologies.
Reiss, M. 2001 | Ethical Considerations Journal of Agricultural and Seeks to clarify the ethical issues surrounding &@dps.
at the Various Stages in Environmental Ethics, Vol. Examines the development, production, and consompti GM crops
the Development, 14(2), p. 179-190 separately.
Production, and Argues one cannot use the binary categorizatidgadd” and “bad” in
Consumption of GM assessing GM crops.
Crops Looks particularly at the duties of scientists, gamies, regulatory
systems, farmers, retailers, and consumers.
Rousu, M. & | 2001 | GM Food Labelling Staff Paper Series, DepartmgnExamines the labelling policies of the USA, EU, &aka, Japan, Canada,
Huffman, W. Policies of the U.S. and of Economics, lowa State and China.
its Trading Partners University, (344) Discusses how different policies are due to difierthical concerns and
the difference in perceived risks posed to heétid environment, and
trade.
Streiffer, R. 2005 | The Political Import of | Journal of Agricultural and Points out that intrinsic objections to GM haverbegdely criticized as

& Hedemann,
T.

Intrinsic Objections to
Genetically Engineered
Food

Environmental Ethics, Vol.
18(2), p. 191-210

unsound, incompatible with modern science, religionchoate, and base
on emotion rather than reason and entirely irreleirathe development of
public policy.

Argues they may have some merit as ethical objestiand have greater
political import than previously recognized.

Argues discussion should not centre on the sulstamierit of the
intrinsic objections, but rather on appropriateitpmal norms for achieving
legitimate policy.
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Consumer Issues in Genetically Modified Food — Consner Acceptance — General

Author Date | Title Source Comments
Anderson, J.; 2005 | Perceptions of Agribusiness and Applied North Dakota college students responded to a siweithgr about GM
Wachenheim, C. Genetically Modified Economics Report, food or organic food.
& Lesch, W. and Organic Foods and Department of Agribusiness | Found organic food was perceived as healthierr,safel more
Processes: North and Applied Economics, environmentally sound.
Dakota College North Dakota State University Found concern over unknown effects of GM foods.
Students Found patrticipants thought GM could be used effetiand did
have some value.
Charles, D. 2001| Why North Americans Biotechnology and Discusses the issues and controversies surrou@ihipod.
Think what they do Development Monitor, Iss. 47, | Concludes those who oppose GM food are a minority.
About GM Food p. 10-12
D’Souza, C. & 2005 | The Dynamics of Nutrition and Food Science, Reviews consumer opinions about GM foods to gasight into how
Quazi, A. Exploring Future Vol. 35(2), p. 95-108 these goods can be marketed more effectively.
Market Potential of Considers: consumer perceptions of GM foods, problin marketing
Genetically Modified GM foods, external influences that affect consupeceptions of
Foods GM technology, consumer value expectations, anduwoer attitudes
and intentions to purchase GM foods.
Fischhoff, B. & 2001 | Publics’ Opinions aboutAgBioForum, Vol. 4(3&4), p. | Concludes different people have different viewsudbo
Fischhoff, I. Biotechnologies 155-162 biotechnologies, those views are strongly held, @eaple have
complex evaluative schemes. As a result, it igoessible to make
any broad statement about ‘the public’s opiniobiotechnology’.
Groth, E. 2001 | The Debate over Food Science and Engineering Considers the debate over acceptance of GM indh&ext of
Biotechnology in the | Ethics, Vol. 7(3), p. 327-346 | previous technological innovations that also causedroversy.
United States: Is a Presents some characteristics of a process foingealsocietal
Societal Consensus consensus.
Achievable?
Hossain, F.; 2002 | Public Perceptions of | Working Paper (Rutgers Analyzes public acceptance of biotechnology in fpootuction.
Onyango, B.; Biotechnology and University, Food Policy Found that while there is general optimism aboaotdazihnology, and
Adelaja, A; Acceptance of Institute), Jun. 2002, availablé support for its use in plants, public approvaltsfuse in animals is
Schilling, B. & Genetically Modified online at: more limited.
Hallman, W. Food http://www.foodpolicyinstitute| Found that younger and more educated people agrajlgrmore

.org/docs/working/Approval%
200f%20F00d%20Biotech%2
0WP-0602-002.pdf

supportive of biotechnology.
Found income and regional differences do not hasigraficant
effect on attitude.
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Hossain F.; 2002 | Uncovering Factors Working Paper (Rutgers Conducted a survey to determine consumer attittovesrd genetic
Onyango, B.; Influencing Public University, Food Policy modifications to plants and animals that bring dpehealth and
Adelaja, A.; Perceptions of Food Institute), Jun. 2002, availablé economic benefits, moral and ethical concerns aplaut and animal
Schilling, B. & Biotechnology online at: genetics, perceptions of health and environmeisiedrand
Hallman, W. http://www.foodpolicyinstitute| willingness to accept GM products. Also collectedig-economic
.org/docs/working/Perception| and value characteristics.
%200f%20F00d%20Biotech-| Found public attitudes toward biotechnology areedix
WP-0602-003.pdf Found public attitude is based on six factors, irEmérom excitement
about biotechnology and its benefits to fear astrast of the
technology, with undecided people in between.
Found public opinion is influenced by age, gendeerial background,
education and religious views.
James, J. 2004| Consumer KnowledgeCalifornia Agriculture, Vol. Conducted consumer surveys in the USA.
and Acceptance of 58(2), p. 99-105 Found consumers don't agree about whether biotéaynds good or
Agricultural bad.
Biotechnology Vary Found a small group of people strongly opposes Gdd f
Found the majority of consumers are uninformed abou
biotechnology. Argues small anti-biotechnology astigroups are
therefore able to influence public opinion.
Kalaitzandonakes| 2005 | Sentiments and Acts | International Journal of Argues theoretical and methodological reasons wdigd and
N.; Marks, L. & Towards Genetically | Biotechnology, Vol. 7(1-3), p. | revealed consumer preference toward GM food diverge
Vickner, S. Modified Foods 161-177 Provides empirical evidence of consumer revealetepences.
Found that a majority of consumers did not shifagdrom GM foods
even in the presence of alternatives.
Lea, E. 2005 | Beliefs About Ecology of Food and Conducted a questionnaire based survey in Australia
Genetically Modified | Nutrition, Vol. 44(6), p. 437- | Participants were generally negative about GM foods
Foods: A Qualitative | 454 Found some misconceptions among respondents.
and Quantitative
Exploration
Paparini, A. & 2004 | Public Health Issues | Biotechnology Annual Review, | Argues that public opinion looks at biotechnologitveither growing

Romano-Spica, V.

Related with the
Consumption of Food
Obtained from
Genetically Modified
Organisms

Vol. 10, p. 85-122

concern or disapproval.

Argues risk assessment is of primary importancedojuiring
knowledge on GMO production, GM food consumptiand &MO
interaction with humans and the environment.

Focuses on public health risks related with a Gbhtifodiet.
Summarizes research, provides technical informatiad points out
problems and perspectives.
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Prakash, C.

2001

The Genetically
Modified Crop Debate
in the Context of
Agricultural Evolution

Plant Physiology, Vol. 126(1),
p. 8-15

Discusses plant biotechnology in the context olscamer concern an
the need for increased consumer education.

Considers ethical and safety concerns, environrhbatards, gene
transfer technologies as a logical extension afrpmiop breeding
strategies, and the historical background of eadrtonsumer
acceptance of new food-related technologies.

Veeman, M.;
Adamowicz, W,
Hu, W. &
Hunnemeyer, A.

2005

Canadian Attitudes to
Genetically Modified
Food

Crossing Over (E. Einsiedel &
F. Timmermans, Eds.)
University of Calgary Press,
2005: 99-113

Conducted a Canada-wide survey to test the eftéatgferent types
of information for pre-packaged sliced bread. Oxmeeiment focused
on the influence of different types of informatitvam different
sources. The second experiment focused specificalthe effects of
different labelling policies.

Found low trust in the food industry, farmers assiians and the
federal government as sources of information. Fdugh trust in
research institutions and consumer associations.

Found a majority do not have strong views eitheofoagainst GM
foods.

Found strong support for mandatory labelling, tHoagnajority
preferred stricter regulation to mandatory labellin

Found respondents were less likely to purchase &dd) though thig
aversion was reduced if there was a positive healénvironmental
effect.

Found those who accessed further information wenerapposed to
GM ingredients than those who did not access fuittfermation.
Found the loss in welfare from labelling GM foodasahigher than
the gain in welfare from labelling non-GM foods.

Verdurme, A. &
Viaene, J.

2003

Consumer Beliefs and
Attitude Towards
Genetically Modified
Food: Basis for
Segmentation and
Implications for
Communication

Agribusiness, Vol. 19(1), p.
91-113

Based on a survey, created four consumer segnidgifbearted,
Green Opponents, Balancers, and Enthusiasts.

Found 23.5% Enthusiasts, 15.5% Reluctant, and 6aRnBers or
Halfhearted.

Each identified segment can be further profileteims of socio-
economic and demographic characteristics.

Watkins, C.

2002

GM: To Eat or not to
Eat? Consumer
Perceptions of GM
Food

INFORM International News
on Fats, Oils and Related
Materials, Vol. 13(6), p. 444-
452

Conducted surveys on attitudes toward GM foods.

Found consumers are becoming less confident iredtioblogy.
Found understanding of biotechnology remains low.

Found Australian, US, and Canadian consumers haighdevel of
trust in regulatory systems, compared to EuropeJapdn.
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Consumer Issues in Genetically Modified Food — Consner Acceptance — Risk/Benefit Perception

4

Author Date | Title Source Comments

Costa-Font, J.| 2005 | Are Perceptions of Food Quality and Preference, | A study on the formation of risk and benefit petaaps of genetically

& Mossialos, ‘Risks’ and ‘Benefits’ | In Press, Corrected Proof, modified food.

E. of Genetically Modified| Available Online 4 November Found that risks and benefits perceptions arenutggendent. They are

Food (In)Dependent? | 2005 endogenously and simultaneously determined.
(http://www.sciencedirect.com
[science/article/B6T6T-
4AHGM76R-
1/2/1b850de642535e77f04417
0490eaad1p
Frewer, L. 2003 | Societal Issues and | Trendsin Food Science and Discusses how people think about the genetic neadiéin of food, and
Public Attitudes Technology, Vol. 14(5-8), p. | the implications public attitudes have for the depment of regulations,
Towards Genetically | 319-332 with emphasis on public risk perception and whifuates to risk may
Modified Foods differ from those held by technical risk experts.
Discusses the development of institutional mecimasithat can be used tp
integrate the values held by consumers.
Argues important determinants of consumer acceptare the analytical
assessment of risk and benefit and communicatidimadfanalysis, ethical
and moral considerations, uncertainties and coscapout unintended
effects, and trust in the regulatory system.
Argues developing best practice in science comnatioic about the risks
and benefits of GM food is not enough to fosterlipudpnfidence, that we
must involve the public explicitly in the biotecHogy debate.

Frewer, L.; 1998 | Consumer Acceptance Pesticide Science, Vol. 52(4), | Argues that a key determinant of the future of gealty modified food is

Howard, C. & of Transgenic Crops p. 388-393 consumer acceptance.

Aaron, J. Argues that acceptance of novel products is natedlto general attitude
toward genetic engineering, rather, it is peopt&sceptions of risks and
benefits.

Argues there must, therefore, be effective riskefiesommunication
strategies, and methods for receiving communicdtimm the public.

Frewer, L.; 2004 | Societal Aspects of Food and Chemical Examines the reasons behind the public controv@rsy genetically

Lassen, J.; Genetically Modified | Toxicology, Vol. 42(7), p. modified foods in Europe in the context of riskqegtions and attitudes,

Kettlitz, B.; Foods 1181-1193 public trust in regulatory institutions, scientisasid industry, and the need

Scholderer, J.

to develop communication strategies.
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Beekman, V.

Recommends that new methods be developed to inplude values

& Berdal, D. better in risk analysis processes.
Hu, W.; 2004 | Trading Off Health, European Review of Examines the trade-offs between risks and bersfi@&M foods, using a
Hunnemeyer, Environmental and Agricultural Economics, Vol. | survey with bread as the specific food object.
A.; Veeman, Genetic Modification | 31(3), p. 389-401 Uses a latent class model to analyze consumer@rpreees for GM
M.; Attributes in Food foods. Found some consumers are indifferent to Gdviedients.
Adamowicz, Found considerable diversity in risk attitudes todgsaGM foods.
W. & Found 55% of consumers perceive little or no risleM foods. The
Srivastava, L. remainder are distinctly adverse or perceive sicgmift risks.
Found the trade-offs between risks and benefitenkppon individual
characteristics.
Found an average discount of 0.50 CAD per GM ld&iread.
Madsen, K. &| 2005 | Ethical Reflections on | Pest Management Science, Proposes that risk perception of scientific expéiffers from that of the
Sandoe, P. Herbicide-Resistant Vol. 61(3), p. 318-325 public.
Crops Presents risks of herbicide-resistant crops froth points of view.
Argues there is common ground in the issue of tteeriainty inherent in
risk assessment.
Moon, W. & | 2001 | Public Perceptions and AgBioForum, Vol. 4(3&4), p. | Conducted a survey to measure acceptance of Gidbeisefit
Balasubramar Willingness-to-Pay a | 221-231 perceptions, and willingness to pay.
ian, S. Premium for non-GM Found that subjective risk and benefit perceptaffexct behavioural
Foods in the US and intentions as measured by willingness to pay a jprem
UK Found particularly that the stronger the perceptiba health risk the
greater the willingness to pay a premium for non-falts.
Found risk perception plays a more significant thkn benefit perception
in determining willingness to pay.
Napier, T.; 2004 | Consumer Attitudes | Journal of Food Science, Vol. | Collected data from urban residents of Ohio to ssa#titudes toward the
Tucker, M.; toward GMOs: the 69(3), p. CRH69-CRH76 production of GM foods, using Likert-type attitustatements.
Henry, C. & Ohio Experience Created a theoretical model from diffusion and fskception theories.
Whaley, S. Regression found the theoretical model was vergldoopredicting
variability in attitudes toward GM foods.
Results discussed in the context of the socialmabdity of GM foods.
Onyango, B.; | 2004 | Measuring U.S. Working Paper, Food Policy | Models consumer willingness to trade off the pagtmisks of GM foods
Govindasamy Consumer Preferences Institute, 2004, (WP1104-017) with the possibility of significant benefits.
, R. & Nayga, for Genetically Results show how different attributes of price,duct benefits and
R., Jr. Modified Foods Using technology influence consumer demand for GM foods.

Choice Modeling

Found direct health, environmental and productiendfits have a positiv

1%
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Experiments: the Role
of Price, Product
Benefits and
Technology

effect on choice.

Found genetic modification is viewed negativelythigenetic
modification of animals being viewed more negativblan genetic
modification of plants.

(1]

Traill, W.; 2004 | Categories of GM Risk- AgBioForum, Vol. 7(4), p. Hypothesizes that consumer risk-benefit perceptiawver up to eight
Jaeger, S,; Benefit Perceptions and 176-186 dimensions: risks to business, benefits to busjmess and benefits to th
Yee, W.; their Antecedents environment, risks and benefits to the developingdy and risks and
Valli, C.; benefits to self and family. These different dimens are investigated.
House, L.; Found the majority of consumers perceived only diom level of risk
Lusk, J.; from GM.
Moore, M. & Found those with a positive attitude toward tecbgplin general tend to
Morrow, J. Jr. have a positive attitude toward GM.
Found those who trust the government and food inglperceive less
risk, while those who trust activists perceive mais&.
Tucker, M.; 2006 | Consumer Perceptions International Journal of Food | Purpose was to assess perceptions of various &dety sisks and to
Whaley, S. & of Food-Related Risks | Science and Technology, Vol. | identify factors influencing risk judgements.
Sharp, J. 41(2), p. 135-146 Found pesticide residues in food and contaminatfomater generated thg
highest levels of perceived risk.
Found mad cow disease and GM foods generatedwhesidevels of
perceived risk.
Found that attitude toward biotechnology was thensfest predictor of
perceived risk.
Veeman, M. | 2004 | Genetically Modified | Rural Economy Project Gave two hypothetical scenarios:
& Foods: Consumers’ Report, Department of Rural + The first was to assess preference for a policivtloald place
Adamowicz, Attitudes and Labeling | Economy, University of regulatory restrictions on the production, proasgsir marketing
W. Issues Alberta, 2004, (04-01) of food, versus a policy that would increase fawgbection.

« The second assessed preferences for a policy thatlwegulate
restrictions on the production, processing or miamgeof food,
versus a policy for developing a labelling systemfbod that
gives information on the effects of agriculturadteichnology.

Results suggest that many consumers are prepaneakio trade-offs for
higher levels of information or assurance of foodldy.

Results suggest that Alberta consumers are moliagvib pay for a
policy that would provide more information aboutiagltural
biotechnology on food labels, and for more emphasifod inspection.
They were willing to pay the least amount for ag@othat would restrict

biotechnology.
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Participants in focus groups identified health andironmental issues as
areas of major concern for GM food.

Also did a survey of Canadian households in general

Survey found that GM foods were believed to be visty by an
appreciable number of respondents, but less rizkjobd safety than
most other food risks. Respondents tended to semubigral
biotechnology of somewhat more of an environmetigilissue than an
issue of food safety.

Veeman, M.; | 2005 | Risk Perceptions, Rural Economy Project Conducted experiments to determine Canadian pévospif the risk of
Adamowicz, Social Interactions and| Report, Department of Rural | GM food and how their opinions are formed, and hioey affect their
W. & Hu, W. the Influence of Economy, University of choices.
Information on Social | Alberta, 2005, (05-02) Found biotechnology for animals is a more imporfand safety issue
Attitudes to that biotechnology for plants, though neither wesrmost pressing food
Agricultural safety issue.
Biotechnology Found people rely mostly on magazines/newspapeisffirmation about
health risks and food benefits.
Found Canadians are not well informed about gemeddification.
Found the majority do not have strong views eiftbeor against genetic
modification.
Found that preferences concerning GM food and skecated perceived
risks of the product are diverse.
Found that consumers will search for informatiotyadithe benefits
outweigh the costs.
Wachenheim,| 2004 | Consumer Acceptancg AgBiotechNet, 6(ABN 126), p.| Proposes consumers are not well informed aboutdfioblogy
C. of Genetically Modified| 6 applications although they perceive themselvegtmbre informed than
Food Products demonstrated.
Argues risks that are perceived as involuntaryeapecially troublesome
to consumers, supporting the labelling of products.
Proposes that providing information can increadkngness to pay.
Proposes that there are certain market segmentsapen to different
types of biotechnology.
Wu, F. 2004 | Explaining Public Risk Analysis, Vol. 24(3), p. Argues a cause of public hesitation to GM crops bmyhat consumers d

Resistance to
Genetically Modified

Corn: An Analysis of

715-726

not perceive significant benefits to themselvesifi@M crops, while
fearing certain risks.

=]

Conducts an economic analysis to determine whétledoenefits of one
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the Distribution of
Benefits and Risks

type of GM corn outweigh the potential risks, anttbvbears those
benefits and risks.

Found that growers, consumers, and industry aktien

Found the welfare gain to individual consumersnsi§and may not mak

up for perceived risks.

1%
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Consumer Issues in Genetically Modified Food — Consner Acceptance — Attitude Formation

Author Date | Title Source Comments
Bredahl, L. 2001 | Determinants of Journal of Consumer Palicy, Conducted a survey to investigate the formatiooomisumer attitudes
Consumer Attitudes Vol. 24(1), p. 23-61 toward GM foods in Denmark, Germany, Italy, andthé
and Purchase Intentions Found the attitude towards GM was embedded in meneral attitudes
with regard to held by the consumers, particularly towards natume towards
Genetically Modified technology.
Foods — Results of a Found attitudes are particularly strong despitarttamo basis in actual
Cross-National Survey product experience.
Cook, A.; 2002 | Attitudes and IntentionsJournal of Economic Identifies the nature, strength, and relative ingnaze of influences on
Kerr, G. & towards Purchasing Psychology, Vol. 23(5), p. intentions to purchase GM food.
Moore, K. GM Food 557-572 Develops a model of intention to purchase GM food.
Found that self-identity, attitude, subjective nand perceived
behavioural control were significant in determinintgntion.
Cuite, C.; 2005 | An Empirical International Journal of Examines the hypothesis that the most effectivdaukof increasing
Aquino, H. & Investigation of the Biotechnology, Vol. 7(1/2/3), | approval of GM foods is to provide education attbem.
Hallman, W. Role of Knowledge in | p. 178-194 Conducted a telephone survey in the USA.
Public Opinion About Found that all knowledge measures were positivabted to approval.
GM Food Found when knowledge variables were entered igi@ssion model, only
knowledge about potentially threatening aspectsidffood was
significantly related to approval.
Concludes knowledge is just one of many factorsi@mfcing opinion of
GM food.
Frewer, L. 2003 | Societal Issues and | Trendsin Food Science and Discusses how people think about the genetic neadiéin of food, and

Public Attitudes
Towards Genetically
Modified Foods

Technology, Vol. 14(5-8), p.
319-332

the implications public attitudes have for the depement of regulations.
Emphasizes public risk perception and why attitudessk may differ
from those held by technical risk experts.

Discusses the development of institutional mecmasighat can be used t
integrate the values held by consumers.

Proposes that important determinants of consunoapaance are: the
analytical assessment of risk and benefit and camzation of that
analysis, ethical and moral considerations, unitdiga and concerns
about unintended effects, and trust in the regofaggstem.

Argues developing best practice in science comnatioic about the risks
and benefits of GM food is hot enough to fosterlipulpnfidence.
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Argues we must involve the public explicitly in thimtechnology debate.

Honkanen, P.| 2004 | Understanding Journal of Consumer Palicy, Conducted a questionnaire measuring attitudes tb®M food, attitude
& Attitudes towards Vol. 27(4), p. 401-420 strength, intention to buy such food, and theispeal values.
Verplanken, Genetically Modified Found values and attitude strength are importamstcacts when
B. Food: The Role of explaining the attitudes.
Values and Attitude Estimated a structural model and found that negatititudes were
Strength embedded in universalism and hedonism values.
Found central attitudes mediated the relation betwelues and
behavioural intention.
De Liver, Y.; | 2005 | Unpacking Attitudes | Appetite, Vol. 45(3), p. 242- | Conducted a questionnaire examining overall aitfwdgnition and affec
van der Pligt, towards Genetically 249 toward GM food.
J. & Modified Food Found the data was best accounted for using a mattetlistinct positive
Wigboldus, and negative, and affective and cognitive compaemtd a separate
D. parameter for perceived risk and worry.
Found behavioural intentions were directly influetidy negative, but no
positive components.
Lusk, J. & 2005 | Risk Perceptions, Risk American Journal of Found that risk preferences are significantly eslgb consumers’ stated
Coble, K. Preference, and Agricultural Economics, Vol. | preferences for GM food.
Acceptance of Risky | 87(2), p. 393-405 Found that risk perceptions and risk preferencesianificant
Food determinants of acceptance of GM food.
Spence, A. & | 2006 | Implicit Attitudes Appetite, Vol. 46(1), p. 67-74 | Compared implicit attitudes toward GM food with &b attitudes.
Townsend, E. Towards Genetically Found explicit attitudes toward GM foods were nalutr
Modified (GM) Foods: Found positive implicit attitudes toward GM foodkem assessed in a
A Comparison of context free manner.
Context-Free and
Context-Dependent
Evaluations
Veeman, M.; | 2005 | Risk Perceptions, Rural Economy Project Did experiments to determine Canadian perceptibtizeorisk of GM
Adamowicz, Social Interactions and| Report, Department of Rural | food and how their opinions are formed, and how #iféect their choices
W. & Hu, W. the Influence of Economy, University of Found biotechnology for animals is a more imporfantd safety issue

Information on Social
Attitudes to
Agricultural
Biotechnology

Alberta, 2005, (05-02)

that biotechnology for plants, though neither weesrost pressing food
safety issue.

Found the majority of Canadians do not have stkoegs either for or
against genetic modification.

Found that preferences concerning GM food and skecated perceived
risks of the product are diverse.

Found those who did seek information about GM faede more strongly
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opposed to it.

Found consumers are less likely to choose food @ithingredients.
Found that where mandatory labelling is requirell, I&belled products
are adversely viewed.

Found that attitudes to GM ingredients can be megateutral, or
positive.

Veeman, M.;
Adamowicz,

W; Hu, W. &

Hunnemeyer,
A.

2005

Canadian Attitudes to
Genetically Modified
Food

Crossing Over (E. Einsiedel &
F. Timmermans, Eds.)
University of Calgary Press,
2005: 99-113

Conducted a Canada-wide survey to test the eftdaisferent types of
information for pre-packaged sliced bread. One erpnt focused on the
influence of different types of information fronff@rent sources. The
second experiment focused specifically on the &ffetdifferent labelling
policies.

Found low trust in the food industry, farmers agsians and the federal
government as sources of information. Found higst in research
institutions and consumer associations.

Found a majority do not have strong views eitheofoagainst GM foods
Found strong support for mandatory labelling, tHoagnajority preferred
stricter regulation to mandatory labelling.

Found respondents were less likely to purchase &dd) though this
aversion was reduced if there was a positive healénvironmental
effect.

Found those who accessed further information weneropposed to GM
ingredients than those who did not access furtifermation.

Found the loss in welfare from labelling GM foodasahigher than the
gain in welfare from labelling non-GM foods.
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Consumer Issues in Genetically Modified Food — Consner Acceptance — Reasons for Acceptance/Attitude

9]

Author Date | Title Source Comments
Anderson, J.; | 2005 | Perceptions of Agribusiness and Applied North Dakota college students responded to a sieihgr about GM food or
Wachenheim, Genetically Modified Economics Report, organic food.
C. & Lesch, and Organic Foods and Department of Agribusiness | Found organic food was perceived as healthier afet,sand more environmentally
W. Processes: North and Applied Economics, sound.
Dakota College North Dakota State University Found concern over unknown effects of GM foods.
Students Found patrticipants thought GM could be used effettiand did have some value.
Bredahl, L. 1999 | Consumers’ CognitionsAppetite, Vol. 33(3), p. 343- | Objective was to gain insight into consumer atésitoward GM food.
with Regard to 360 Used means-end chain theory as a basis for inteingeparticipants.
Genetically Modified In all four countries genetic modification was asated with unnaturalness and lo
Foods. Results of a trustworthiness of the product.
Qualitative Study in Found concerns based in moral, individual, andadeeilues.
Four Countries
Chen, H. & 2002 | Consumer Acceptanceg Paper prepared for Argues consumer concerns include uncertainty atheutffects of GM food on
Chern, W. of Genetically Modified| presentation at the Annual health, religious and ethical concerns, lack oftifieation of these products, and
Foods Meeting of the American potential environmental danger.
Agricultural Economics Found that consumer acceptance is determined ihydattl factors such as risk
Association, Long Beach, perception, environmental impacts, perceived diffee between GM and non-GM
California, July 28-31, 2002, | foods, and the potential benefits of GM foods.
online at Found a necessity to educate the general publigt&bi foods with non-biased
agecon.lib.umn.edu/cgi- scientific information.
bin/pdf_view.pl?paperid=4339 Argues a need to provide labelling to establishsoomer confidence.
Found a willingness to pay a premium to differeetiaetween GM and non-GM
food.
Dreezens, E.;| 2005 | Food and Values: An | Appetite, Vol. 44(1), p. 115- | Examined whether attitudes to GM food and orgamicifare influenced by specifig
Martijn, C.; Examination of Values | 122 values and beliefs.
Tenbult, P.; Underlying Attitudes Found that high scores for the value power (dondaasubmission) were associat|
Kok, G. & de toward Genetically with positive ratings for GM foods and more negatigtings for organic foods.
Vries, N. Modified and Concludes that values may contribute to explaiwittigjudes toward GM and organ
Organically Grown foods.
Food Products
Hall, C. & 2006 | Investigating GM Risk| Journal of Rural Sudies, Vol. | Investigates how members of anti-GM campaign grauqsenvironment groups
Moran, D. Perceptions: A Survey | 22(1), p. 29-37 perceive the risks and benefits of GM technology.

of Anti-GM and

Found respondents were unconvinced that future &\riology will provide
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Environmental
Campaign Group
Members

additional consumer (or environmental) benefit.
Found an inverse relationship between perceivédans perceived benefit.

D

Hossain, F.; | 2003 | Consumer Acceptance Journal of International Food | Examines consumer acceptance of genetically madified by modeling
Onyango, B.; of Food Biotechnology:| and Agribusiness Marketing, consumers’ willingness to buy.
Adelaja, A.; Willingness to Buy Vol. 15(1/2), p. 53-76 Found that younger, white, male and college eddgag¢eple are more likely to
Schilling, B. Genetically Modified accept food biotechnology.
& Hallman, Food Products Found confidence in scientists, corporations anggonent has a significant effec
W. on consumer acceptance.
Hossain, F.; | 2002 | Uncovering Factors Working Paper (Rutgers Conducted a survey to determine consumer attittedesrd genetic modifications t
Onyango, B.; Influencing Public University, Food Policy plants and animals that bring specific health as@hemic benefits, moral and
Adelaja, A.; Perceptions of Food Institute), Jun. 2002, available ethical concerns about plant and animal genetasgptions of health and
Schilling, B. Biotechnology online at: environmental risks, and willingness to accept Gbdpcts. Also collected socio-
& Hallman, http://www.foodpolicyinstitute| economic and value characteristics.
W. .org/docs/working/Perception| Found public attitudes toward biotechnology areedix
%200f%20F00d%20Biotech-| Found public attitude is based on six factors, irmérom excitement about
WP-0602-003.pdf biotechnology and its benefits to fear and distafishe technology, with undecided
people in between.
Found public opinion is influenced by age, gendarial background, education an
religious views.
House, L,; 2004 | Objective and AgBioForum, Vol. 7(3), p. Found higher education increased acceptance, foigheér income decreased
Lusk, J.; Subijective Knowledge:| 113-123 acceptance.
Jaeger, S.; Impacts on Consumer Found those who trust government sources are ncoepting, and those who trust
Traill, W.; Demand for Genetically activist sources are less accepting.
Moore, M.; Modified Foods in the
Valli, C.; United States and the
Morrow, B. & European Union
Yee, W.
Lassen, J.; 2002 | Ethics and Genetic Bioprocess and Biosystems Argues the failure of GM foods in Europe is du¢he failure of industry,
Madsen, K. & Engineering — Lessons| Engineering, Vol. 24(5), p. researchers and public authorities to addressaheeens of the general public.
Sandoee, P. to be Learned from GM 263-271 Using quantitative and qualitative studies, prosida in-depth understanding of th
Foods concerns of the general public regarding GM food.
Lusk, J. & 2005 | Risk Perceptions, Risk American Journal of Found that risk preferences are significantly esledb consumers’ stated preferend
Coble, K. Preference, and Agricultural Economics, Vol. | for GM food.
Acceptance of Risky | 87(2), p. 393-405 Found that risk perceptions and risk preferencesignificant determinants of
Food acceptance of GM food.
Lusk, J.; 2004 | Effect of Information | European Review of Used an incentive compatible auction mechanisns$ess consumer willingness t

1=
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House, L.; about Benefits of Agricultural Economics, Vol. | accept compensation to consume GM food.
Valli, C.; Biotechnology on 31(2), p. 179-204 Found information on environmental benefits, heb#hefits, and benefits to the
Jaeger, S,; Consumer Acceptance third world significantly decreased the amount @iy consumers demanded to
Moore, M.; of Genetically Modified consume GM food.
Morrow, J. & Food: Evidence from Found initial attitudes toward biotechnology haw&gmificant effect on how
Traill, W. Experimental Auctions individuals respond to information.
in the United States,
England, and France
Lusk, J. & 2005 | Consumer Acceptance Trendsin Biotechnology, Vol. | Addresses issues concerning consumer willingnegaydor GM foods.
Rozan, A. of Biotechnology and | 23(8), p. 386-387 Found a fundamental issue to consumer resistartwetechnology is low levels of
the Role of Second scientific knowledge and trust.
Generation Found best way to increase consumer acceptandetetbnology is the
Technologies in the development of technologies that clearly bene@tdbnsumer.
USA and Europe
Moerbeek, H.| 2005 | Gender Differences in| International Journal of Identifies that research has shown men are moepting of GM food than women
& Casimir, G. Consumers’ Consumer Sudies, Vol. 29(4), | Postulates that, because long term effects of GMd@re unknown, more
Acceptance of p. 308-318 knowledge about GM food would cause less acceptance
Genetically Modified Postulates that women do most of the grocery shgpmid there is a reluctance
Foods toward food innovation when buying for children.
Study results confirmed women are less acceptir@ghdffood.
Found that, contrary to the hypothesis, increasfation does lead to greater
acceptance, but more so for men than women.
Onyango, B.; | 2004 | Measuring U.S. Working Paper, Food Policy | Models consumer willingness to trade off the pagtmisks of GM foods with the
Govindasamy Consumer Preferenceg Institute, 2004, (WP1104-017) possibility of significant benefits.
, R. & Nayga, for Genetically Results show how different attributes of price,duct benefits and technology
R., Jr. Modified Foods Using influence consumer demand for GM foods.
Choice Modeling Found direct health, environmental and productiendfits have a positive effect o
Experiments: the Role choice.
of Price, Product Found genetic modification is viewed negativelythagenetic modification of
Benefits and animals being viewed more negatively than genetdification of plants.
Technology
Tenbult, P.; | 2005 | Perceived Naturalness Appetite, Vol. 45(1), p. 47-50 | Examines people’s acceptaric&@M food.
de Vries, N.; and Acceptance of Found that acceptance of GM foods was most depéndeahe extent to which GM
Dreezens, E. Genetically Modified food is perceived to be natural but not on therext®which non-GM food is
& Martijn, C. Food perceived to be natural.
Veeman, M.; | 2005 | Risk Perceptions, Rural Economy Project Did experiments to determine Canadian perceptibtiseorisk of GM food and how
Adamowicz, Social Interactions and| Report, Department of Rural | their opinions are formed, and how they affectrtbhbices.
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W. & Hu, W. the Influence of Economy, University of Found people rely mostly on magazines/newspapeisffrmation about health
Information on Social | Alberta, 2005, (05-02) risks and food benefits.
Attitudes to Found Canadians are not well informed about gemadidification.
Agricultural Found the majority do not have strong views eitbepr against genetic
Biotechnology modification.
Found that preferences concerning GM food and skecated perceived risks of
the product are diverse.
Found that consumers will search for informatiolyaithe benefits outweigh the
costs.
Found those who did seek information about GM faede more strongly opposed
to it.
Found consumers are less likely to choose food @ithingredients. Found that
where mandatory labelling is required, GM labelledducts are adversely viewed
Found that attitudes to GM ingredients can be megateutral, or positive.
Found the information provided under mandatory llatzgis valued more than the
information provided under voluntary labelling.
Wu, F. 2004 | Explaining Public Risk Analysis, Vol. 24(3), p. Argues a cause of public hesitation to GM crops b®yhat consumers do not

Resistance to
Genetically Modified
Corn: An Analysis of
the Distribution of
Benefits and Risks

715-726

perceive significant benefits to themselves from @wps, while fearing certain
risks.

Conducts an economic analysis to determine whdétlegnenefits of one type of GN
corn outweigh the potential risks, and who beapseatbenefits and risks.

Found that growers, consumers, and industry akfien

Found the welfare gain to individual consumersnislsand may not make up for
perceived risks.
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Consumer Issues in Genetically Modified Food — Consner Acceptance — Willingness to Pay

Author Date | Title Source Comments
Chern, W.; 2003 | Consumer Acceptance AgBioTech, Vol. 5(3), p. 105- | Found the willingness to consume GM food increassdbly if it
Rickertsen, and Willingness to Pay| 112 contained explicit benefits to the consumer.
K.; Tsuboi, N. for Genetically Found wide support for a mandatory labelling system
& Fu, T. Modified Vegetable Oil Found, in the US, respondents were willing to pgyeamium of 50-62%
and Salmon: A to avoid buying GM vegetable oil. Recognize theyrbe inflated,
Multiple-Country however, because vegetable oil is inexpensive leduestion was
Assessment hypothetical.
Hossain, F.; | 2003 | Consumer Acceptance Journal of International Food | Examines consumer acceptance of genetically madified by modeling
Onyango, B.; of Food Biotechnology:| and Agribusiness Marketing, consumers’ willingness to buy.
Adelaja, A.; Willingness to Buy Vol. 15(1/2), p. 53-76 Finds that younger, white, male and college edudcag®ple are more
Schilling, B. Genetically Modified likely to accept food biotechnology.
& Hallman, Food Products Confidence in scientists, corporations and goverirhas a significant
W. effect on consumer acceptance.
Huffman, W.; | 2004 | The Effects of Prior Working Paper, Department ¢fObjective is to examine the effect of prior beliefggenetic modification
Rousu, M.; Beliefs and Learning on Economics, lowa State and of new information on willingness to pay foods that might be
Shogren, J. & Consumers’ University, 2004 (04029) genetically modified.
Tegene, A. Acceptance of Found that consumers who had informed prior bebefsaved as if they
Genetically Modified placed more trust in third-party information thaririformation from
Foods interested parties.
Founds participants whose prior beliefs were uminéd had greater
variation in their bidding behaviour than informeatticipants.
Huffman, W.; | 2003 | Consumer Willingness| Journal of Agricultural and Examines how willingness to pay changes when GMdIsaare introduced.
Shogren, J.; to Pay for Genetically | Resource Economics, Vol. Found participants discounted GM products by athdés.
Rousu, M. & Modified Food Labels | 28(3), p. 481-502 Found the sequencing of food labels affects witliegs to pay.
Tegene, A. in a Market with
Diverse Information:
Evidence from
Experimental Auctions
Loureiro, M. | 2005 | Enhanced GM Foods:| Journal of Consumer Affairs, | Analyzes and compares willingness to pay estinfatedifferent genetic
& Bugbee, M. Are Consumers Ready| Vol. 39(1), p. 52-70 modifications of a tomato plant.

to Pay for the Potential
Benefits of

Biotechnology?

Found consumers are willing to pay the highest prera for
modifications that increase flavour or enhanceitiortr.

Found premiums were fairly small.
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Moon, W. & | 2001 | Public Perceptions and AgBioForum, Vol. 4(3&4), p. | Conducted a survey to measure acceptance of Giheisefit
Balasubramar Willingness-to-Pay a | 221-231 perceptions, and willingness to pay.
ian, S. Premium for non-GM Found that subjective risk and benefit perceptaffesct behavioural
Foods in the US and intentions as measured by willingness to pay a prem
UK Found particularly that the stronger the perceptiba health the risk the
greater the willingness to pay a premium for non-fakts.
Found risk perception plays a more significant thkEn benefit perception
in determining willingness to pay.
Onyango, B. | 2004 | Consumer Acceptance Journal of Agricultural and Examines willingness to consume nutritionally erdeghfoods derived
& Nayga, R. of Nutritionally Resource Economics, Vol. from grains genetically modified using plant-tosgiar animal-to-plant
Jr. Enhanced Genetically | 29(3), p. 567-583 gene transfer technology.
Modified Food: Found consumers were less willing to consumevifais an animal-to-plan
Relevance of Gene transfer rather than a plant-to-plant transfer.
Transfer Technology Found there are consumers who will not approvétbéetype of transfer
technology despite the nutritional benefit.
Rousu, M; 2004 | Are United States Review of Agricultural Using data from experimental auctions, tests whietbhesumers prefer
Huffman, W.; Consumers Tolerant of| Economics, Vol. 26(1), p. 19- | foods with 0, 1 or 5% tolerance levels for gendiyamodified material.
Shogren, J. & Genetically Modified 31 Found consumers would pay less for food that ttdsrgenetically
Tegene, A. Foods? modified material.
Found no evidence that consumers place differdoesan foods with 1
and 5% genetically modified content.
Rousu M.; 2002 | Are US Consumers Paper prepared for Addresses the question of how US consumers reacptsitive tolerance
Huffman, W.; Tolerant of GM Foods? presentation at the Annual standard for GM ingredients in a labelling regime.
Shogren, J. & Meeting of the American Used an experimental auction to test:
Tegene, A. Agricultural Economics + The mean consumer bids for the GM-free product lsgba
Association, Long Beach, mean bid for the GM-threshold products, set aeeifl% or 5%
California, July 28-31, 2002, «  The mean bids for the 1%-GM-product equals the nédmfor
online at the 5%-GM-product threshold
agecon.lib.umn.edu/cgi- Found the first hypothesis can be rejected, buthesecond.
bin/pdf_view.pl?paperid=4463 Found consumers reduce their demand by about 1@&veeto the
baseline irrespective of whether the GM threshslset at 1 or 5%.
Argues, therefore, a threshold of 5% is more adffitbecause it is less
costly to meet.
Rowe, G. 2004 | How can Genetically | Trendsin Biotechnology, Vol. | Argues against the proposition that consumers mighintarily pay more

Modified Foods be
Made Publicly

Acceptable

22(3), p. 107-109

for GM food if made aware of the possible healthdfis.
Proposes the acceptability of novel hazards is roongplex than that

suggests.
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Tegene, A.; | 2003 | The Effects of Technical Bulletin, ERS Presents empirical evidence on consumers’ willisgrte pay for
Huffman, W.; Information on Research Briefs, US biotechnology foods based on the presence or absérnabels.
Rousu, M. & Consumer Demand for| Department of Agriculture, Found that labels matter.
Shogren, J. Biotech Foods: (1903): 28, 2003, online at: | Found consumers discounted food items labelled “®ilan average of
Evidence from www.ers.usda.gov/publication 14%.
Experimental Auctions | s/tb1903 Found information from interested parties and irafglent sources has a
strong impact.
Veeman, M. | 2004 | Genetically Modified | Rural Economy Project Gave two hypothetical scenarios:
& Foods: Consumers’ Report, Department of Rural + The first was to assess preference for a policivtioald place
Adamowicz, Attitudes and Labeling | Economy, University of regulatory restrictions on the production, proasgsir marketing
W. Issues Alberta, 2004, (04-01) of food, versus a policy that would increase fawgbiection.

« The second assessed preferences for a policy thatlwegulate
restrictions on the production, processing or miémgeof food,
versus a policy for developing a labelling systemféod that
gives information on the effects of agriculturadteichnology.

Results suggest that many consumers are prepaneakio trade-offs for
higher levels of information or assurance of foodldy.
Results suggest that Alberta consumers are moliagvib pay for a
policy that would provide more information aboutiagltural
biotechnology on food labels, and for more emphasifod inspection.
They were willing to pay the least amount for ag@othat would restrict
biotechnology.

Wachenheim,| 2004 | Consumer Acceptancg AgBiotechNet, 6(ABN 126), p.| Proposes consumers are not well informed aboutdhioblogy

C.

of Genetically Modified
Food Products

6

applications although they perceive themselvegtmbre informed than
demonstrated.

Argues risks that are perceived as involuntaryeapecially troublesome
to consumers, supporting the labelling of products.

Proposes that providing information can increadkngness to pay.
Proposes that there are certain market segmentsapen to different
types of biotechnology.
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van Wechel,
T.;
Wachenheim,
C.; Schuck, E.
& Lambert,

D.

2003

Consumer Valuation o
Genetically Modified

Foods and the Effect of
Information Bias

f Agricultural and Applied
Economics Report,
Department of Agribusiness
and Applied Economics,
North Dakota State
University, (513)

Conducted an experimental auction using cookiefimsyuand crisps to
estimate the influence of information bias. Usestiaadard Nutrition
Facts label and those indicating they did not dar@&M ingredients.
Found bids for presumed GM products were lower fbaproducts
labelled as non-GM.

Found positive and negative-biased information limtheased bids for
GM products.

Found the perceived level of risk increased withatiwe-biased
information and decreased with positive-biasedrméttion.

Concludes the effect of biased-information on atat@fity and
willingness-to-pay for non-GM products may differ froduct type.
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Consumer Issues in Genetically Modified Food — Soaes of Information

Author Date | Title Source Comments
Costa-Font, J. & | 2005 | Is Dread of Applied Economics Letters, Vol. | Argues that dread of GM food is an expression ofialed for
Mossialos, E. Genetically Modified | 12(14), p. 859-863 information.
Food Associated with Empirically examines the determinants of the denfanthformation
the Consumers’ about GM food, undertaking a multivariate analydighformation-
Demand for related survey responses.
Information? Found some evidence that demand for informati@nsslf-protective
attitude that occurs in the absence of information.
Found that knowledge of science and informatiomokés are
associated with a larger demand for information lameer dread of
GM food.
Fritz, S.; 2003 | Awareness and AgBioForum, Vol. 6(4), p. 178- | Found adults were much more aware of the effedisodéchnology
Husmann, D.; Acceptance of 184 than youth.
Wingenbach, G.; Biotechnology Issues Found a positive relationship between awarenesaateptance
Rutherford, T.; among Youth, levels.
Egger, V. & Undergraduates, and Concludes consumers would be most impacted by aiggumbiased
Wadhwa, P. Adults information delivered through the internet and neayers.
Gao, G.; Veeman| 2005 | Consumers’ Search | Journal of Public Affairs, Vol. Conducted a computer-based survey of Canadianmdspts to
M. & Behaviour for GM 5(3/4), p. 217-226 determine behaviour in searching for informationwhtGM foods.
Adamowicz, W. Food Information Found that slightly less than half actually soudletinformation.
Uses cost-benefit reasoning to assess the pattim®rmation
access seen.
Found the probability that respondents would actgesmation was
affected by gender, employment status, rural oamiresidency, and
the number of children in the household.
House, L,; Lusk, | 2004 | Objective and AgBioForum, Vol. 7(3), p. 113- | Proposes that the reason studies of the impactaflledge on

J.; Jaeger, S.;
Traill, W.; Moore,
M.; Valli, C.;
Morrow, B. &
Yee, W.

Subjective
Knowledge: Impacts
on Consumer Deman
for Genetically
Modified Foods in the
United States and the
European Union

123

consumer acceptance have given contradictory seisulie manner in
which knowledge is measured. This study examinesliffierent
impacts of subjective and objective knowledge.

Found increased levels of subjective knowledgeifsogmtly
increased willingness to accept. Objective knowdedgs not
significantly related to willingness to accept.

Found those who trust in government sources are mibling to
accept, and those who trust in activist source¢earewilling to
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accept.

Hu, W.; Veeman, | 2005 | Labelling Genetically| Canadian Journal of Analyzes consumer choices of bread under diffeGvitfood
M. & Modified Food: Agricultural Economics, Vol. labelling policies.
Adamowicz, W. Heterogeneous 53(1), p. 83-102 Found substantial heterogeneity among tastes fiereint bread
Consumer Preferences attributes, including the presence or absence ofi@vedients.
and the Value of Estimates the value of information using a simalatbased bias-
Information adjusted measure.
Found information from a mandatory labelling regimenore valued
than the information in a voluntary labelling regim
Estimates consumer benefits from labelling poliaieterms of
average market prices for comparison in cost-beaséilysis.
Hu, W.; Veeman, | 2006 | Consumers’ Food Working Paper, Department of | Studies information access behaviour and its effexatproduct
M.; Adamowicz, Choices with Rural Economy, University of | choices. Used bread as the study product.
W. & Gao, G. Voluntary Access to | Alberta Studies the effects of information voluntarily dbtd rather than
Genetic Modification | Pending acceptance in the required.
Information Canadian Journal of Applies three different approaches to model thisaeur in a
Agricultural Economics 2006 Bayesian estimation framework.
special issue on demand Found less than 1/3 actually accessed the infoomgtiovided.
Found different types of information do impact acomer product
choices. The nature of these effects is influermedoluntary access
to information.
Found there is a difference in the results of vtagninformation
provision studies compared to compulsory informrapoovision.
Huffman, W.; 2003 | The Public Good American Journal of Subjects were given different types of informatadrout GM foods
Rousu, M.; Value of Information | Agricultural Economics, Vol. and then asked to bid in an auction on GM-labedled plain-labelled
Shogren, J. & from Agribusinesses | 85(5), p. 1309-1315 foods.
Tegene, A. on Genetically Found a large public good value for positive GMomfiation,
Modified Foods however, the presence df party information decreased the large
public good value markedly.
Huffman, W.; 2004 | Consumer’s Journal of Agricultural and Argues information issues are central to the GMlifdebate.
Rousu, M; Resistance to Food Industrial Organization, Reports results of a statistical analysis of theketacharacteristics
Shogren, J. & Genetically Modified | Vol. 2(2), p. 1-13 that push consumers to resist GM food.
Tegene, A. Foods: the Role of Found that GM information supplied by environmemgiadups

Information in an
Uncertain
Environment

increases the probability that consumers are otiteofarket for GM
foods.

Found that third party verifiable information dizates most of the
negative effect of environmental groups.
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Huffman, W.; 2004 | The Effects of Prior | Working Paper, Department of | Objective is to examine the effect of prior beliefgenetic
Rousu, M.; Beliefs and Learning | Economics, lowa State modification and of new information on willingnetsspay for foods
Shogren, J. & on Consumers’ University, 2004 (04029) that might be genetically modified.
Tegene, A. Acceptance of Found that consumers who had informed prior bebefsaved as if
Genetically Modified they placed more trust in third-party informatitwan in information
Foods from interested parties.
Founds participants whose prior beliefs were ummfmd had greater
variation in their bidding behaviour than informeakticipants.
Huffman, W.; 2004 | Who do Consumers | American Journal of Obtained sociodemographic information and inforomatn prior
Rousu, M.; Trust for Information: | Agricultural Economics, Vol. beliefs about GM technologies from a random sarapbedults in the
Shogren, J. & The Case of 86(5), p. 1222-1229 US. Also obtained information on which sources ttragt for
Tegene, A. Genetically Modified information about GM foods.
Foods? Tests a model of relative trust in five differentisces of information
on GM.
Found that an increased level of education redtrostlin
government, private industry and environmentalarstimer groups.
Found those who claimed to be informed about GMi$omere more
likely to trust the government thaff party sources.
Found older consumers have lower odds of trustoimpdy relative to
an independent, third-party source.
Found conservative religious affiliation reduces tlids of a
consumer trusting private industry/organization enudeases the odd
of trusting nobody relative to an independentdimiarty source.
Kalaitzandonakes|, 2004 | Media Coverage of | American Journal of Examines consumer response to GM foods in the dShen
N.; Marks, L. & Biotech Foods and | Agricultural Economics, Vol. Netherlands.
Vickner, S. Influence on 86(5), p. 1238-1246 In the Dutch case, media coverage of GM foods whstantial and
Consumer Choice sustained over a 5-year period. The tone was génaegative.
Found Dutch consumers did not respond to the neliarage and
did not change purchasing patterns.
In the US case, media coverage was acute but bridfpegative.
US consumer demand was affected by media covebatjthe
response was limited.
Lang, J.; O'Neill, | 2003 | Expertise, Trust, and| AgBioForum, Vol. 6(4), p. 185- | Found scientists and other experts are believbé the most likely to
K. & Hallman, Communication about 190 tell the truth about biotechnology.
W. Food Biotechnology Found many respondents thought consumers wereinfioginced by
mass media and critics of biotechnology.
Rousu, M.; 2002 | The Value of Working Paper, Departhof Identifies two main interested parties ibate on GM foods:
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Huffman, W.;
Shogren, J. &
Tegene, A.

Verifiable

Information in a
Controversial Market:
Evidence from Lab
Auctions of
Genetically Modified
Food

Economics, lowa State
University, (02003), 2002

environmental groups and agribusiness companies.

Examines the effects of information on consumeeshdnd for GM
foods where information from one or more interegtadies is
provided.

Found that verifiable information has a small bosifive value to
consumers.

Found that verifiable information gives a relativirge projected
annual social value to all processed foods consumed

Scholderer, J. & | 2003 | The Biotechnology | Journal of Consumer Palicy, Proposes that communication strategies aimed easimg
Frewer, L. Communication Vol. 26(2), p. 125-157 acceptance of GM food have focused on technologer top-down
Paradox: practices.
Experimental Tested the effect of these practices in influenciagsumers.
Evidence and the Found that all strategies tested had a uniforncetiesignificantly
Need for a New decreasing preferences for GM foods.
Strategy
Tegene, A.; 2003 | The Effects of Technical Bulletin, ERS Presents empirical evidence on consumers’ willisgrte pay for
Huffman, W.; Information on Research Briefs, US Departmepbiotechnology foods based on the presence or absérabels.
Rousu, M. & Consumer Demand | of Agriculture, (1903): 28, 2003, Found that labels matter.
Shogren, J. for Biotech Foods: online at; Found consumers discounted food items labelled “®i1an average
Evidence from www.ers.usda.gov/publicationsftof 14%.
Experimental b1903 Found information from interested parties and irehgjent sources
Auctions has a strong impact.
Veeman, M.; 2005 | Risk Perceptions, Rural Economy Project Report,| Did experiments to determine Canadian perceptibtisearisk of GM
Adamowicz, W. Social Interactions Department of Rural Economy,| food and how their opinions are formed, and howy tiféect their
& Hu, W. and the Influence of | University of Alberta, 2005, (05} choices.
Information on Social| 02) Found people rely mostly on magazines/newspapeiafirmation
Attitudes to about health risks and food benefits.
Agricultural Found Canadians are not well informed about genedidification.
Biotechnology Found that consumers will search for informatiotyaithe benefits
outweigh the costs.
Found those who did seek information about GM faede more
strongly opposed to it.
Found the information provided under mandatory llatzgis valued
more than the information provided under volunfahelling.
Veeman, M.; 2005 | Canadian Attitudes to Crossing Over (E. Einsiedel & | Conducted a Canada-wide survey to test the eftéatgferent types
Adamowicz, W; Genetically Modified | F. Timmermans, Eds.) of information for pre-packaged sliced bread. Oxmeeiment focused
Hu, W. & Food University of Calgary Press, on the influence of different types of informatifsom different
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Hunnemeyer, A.

2005: 99-113

sources. The seconeriexent focused specifically on the effects
different labelling policies.
Found low trust in the food industry, farmers agstians and the
federal government as sources of information. Fdugd trust in
research institutions and consumer associations.
Found a majority do not have strong views eitheofoagainst GM
foods.
Found strong support for mandatory labelling, tHoagnajority
preferred stricter regulation to mandatory labellin
Found respondents were less likely to purchase &dd) though thig
aversion was reduced if there was a positive healénvironmental
effect.
Found those who accessed further information wenerapposed to
GM ingredients than those who did not access fuittiermation.
Found the loss in welfare from labelling GM foodasahigher than
the gain in welfare from labelling non-GM foods.

Df

van Wechel, T.;
Wachenheim, C.;
Schuck, E. &
Lambert, D.

2003

Consumer Valuation
of Genetically
Modified Foods and
the Effect of
Information Bias

Agricultural and Applied
Economics Report, Departmen
of Agribusiness and Applied
Economics, North Dakota State
University, (513)

Conducted an experimental auction using cookiegfimsuand crisps
to estimate the influence of information bias. #Jaestandard
Nutrition Facts label and those indicating they niid contain GM
ingredients.

Found bids for presumed GM products were lower fbaproducts
labelled as non-GM.

Found positive and negative-biased information litheased bids
for GM products.

Found the perceived level of risk increased withatiwe-biased
information and decreased with positive-biasedrméttion.
Concludes the effect of biased-information on atatafity and
willingness-to-pay for non-GM products may differ product type.

67



Consumer Issues in Genetically Modified Food — OthieMatters

Author Date | Title Source Comments
Macer, D. 2001 | Bioethics: International Journal of Argues that most people in industrialized countpesceive more
Perceptions of Biotechnology, Vol. 3(1-2), p. benefit than harm from science.
Biotechnology and | 116-133 Looks at public awareness and concerns about hiotdéagy around the
Policy Implications world and discusses the implications for educagiod information.
Assesses the issue of risk assessment for envirdahimpact and the
safety of GM foods.
Discusses equity and the patenting of living orgiausi.
Miller, J.; 2003 | Communicating Journal of Applied Performed a content analysis on two years of piemts coverage of
Annou, M. & Biotechnology: Communications, Vol. 87(3), p. | biotechnology, and examined it for common issusasetand
Wailes, E. Relationships 29-40 terminology.

Between Tone,
Issues, and

Terminology in U.S.

Print Media
Coverage

Understanding the relationships may help in chapgnminology to
achieve communication goals and in developing sumv&ruments.
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Consumer Issues in Genetically Modified Food — Consner Perceptions of Biotechnology

Author Date | Title Source Comments
Anderson, J.; 2005 | Perceptions of Agribusiness and Applied North Dakota college students responded to a sweikgr about GM
Wachenheim, Genetically Modified | Economics Report, Department | food or organic food.
C. & Lesch, W. and Organic Foods | of Agribusiness and Applied Found organic food was perceived as healthierr,safel more
and Processes: North Economics, North Dakota Statg environmentally sound.
Dakota College University Found concern over unknown effects of GM foods.
Students Found participants thought GM could be used effettiand did have
some value.
Hossain, F.; 2002 | Public Perceptions of Working Paper (Rutgers Analyzes public acceptance of biotechnology in fpootuction.
Onyango, B.; Biotechnology and | University, Food Policy Found that while there is general optimism aboatdzhnology, and
Adelaja, A.; Acceptance of Institute), Jun. 2002, available | support for its use in plants, public approvaltsfuse in animals is mon
Schilling, B. & Genetically Modified | online at: limited.
Hallman, W. Food http://www.foodpolicyinstitute.o| Found that younger and more educated people asranmore
rg/docs/working/Approval%200of supportive of biotechnology.
%20F00d%20Biotech%20WP-| Found income and regional differences do not hasigraficant effect
0602-002.pdf on attitude.
Hossain F.; 2002 | Uncovering Factors | Working Paper (Rutgers Conducted a survey to determine consumer attittoesrd genetic
Onyango, B.; Influencing Public University, Food Policy modifications to plants and animals that bring ffjiiebealth and
Adelaja, A.; Perceptions of Food | Institute), Jun. 2002, available | economic benefits, moral and ethical concerns aplant and animal
Schilling, B. & Biotechnology online at: genetics, perceptions of health and environmeigiasrand willingness
Hallman, W. http://www.foodpolicyinstitute.o| to accept GM products. Also collected socio-ecomaanid value
rg/docs/working/Perception%20 characteristics.
of%20Fo00d%20Biotech-WP- | Found public attitudes toward biotechnology areedix
0602-003.pdf Found public attitude is based on six factors, irmmnfyom excitement
about biotechnology and its benefits to fear astrast of the
technology, with undecided people in between.
Found public opinion is influenced by age, gendaeial background,
education and religious views.
Hu, W.; 2004 | Trading Off Health, | European Review of Agricultural | Examines the trade-offs between risks and benafi@&M foods, using &
Hunnemeyer, Environmental and | Economics, Vol. 31(3), p. 389- | survey with bread as the specific food object.
A.; Veeman, Genetic Modification| 401 Uses a latent class model to analyze consumer@rpreees for GM
M.; Attributes in Food foods.

Adamowicz, W.
& Srivastava, L.

Found some consumers are indifferent to GM ingredie

Found considerable diversity in risk attitudes togaGM foods.
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Found 55% of consumers perceive little or no risleM foods. The
remainder are distinctly adverse or perceive sSicgnift risks.

Found the trade-offs between risks and benefitemgpipon individual
characteristics.

Found an average discount of 0.50 CAD per GM |ddiread.

James, J. 2004 Consumer California Agriculture, Vol. Conducted consumer surveys in the USA.
Knowledge and 58(2), p. 99-105 Found consumers don’t agree about whether biotéoynds good or
Acceptance of bad.
Agricultural Found a small group of people strongly opposes Gddi f
Biotechnology Vary Found the majority of consumers are uninformed tbimiechnology.
Argues small anti-biotechnology activist groups thierefore able to
influence public opinion.
Macer, D. 2001 | Bioethics: International Journal of Argues that most people in industrialized countpeseive more
Perceptions of Biotechnology, Vol. 3(1-2), p. benefit than harm from science.
Biotechnology and | 116-133 Looks at public awareness and concerns about biotéagy around the
Policy Implications world and discusses the implications for educagiod information.
Assesses the issue of risk assessment for envirdahimpact and the
safety of GM foods.
Discusses equity and the patenting of living orgiansi.
Macer, D. 1997 | Biotechnology in Biotechnology in Agriculture, Expounds the historical background of bioethics.
Agriculture: Ethical | ed. A. Altman (Marcel Dekker, | Discusses the public perception of benefits arid iis biotechnology.
Aspects and Public | New York 1997) p. 661-690, Discusses an international bioethics survey cogerin
Acceptance online at: . Knowledge and awareness of biotechnology;
www2.unescobkk.org/eubios/Pa e Benefits and risks of biotechnology;
pers/agbio.htm . Food concerns and human health;
. Environmental concerns;
. Source of information and trust in authorities; and
. Economic concerns and patenting life.
Discusses bioethical principles for biotechnology.
Determines that people do not have a simplistieroéscience and
technology, and can perceive both risks and benefit
Found the differences of view within each countmy deep, suggesting
people will always be divided.
Napier, T.; 2004 | Ethical Orientations | Journal of Food, Agriculture Collected data concerning ethical orientationsgisistructured
Tucker, M.; of Ohio Residents and Environment, Vol. 2(2), p. guestionnaire. Assessed the orientations usinggexrttiype scale.
Henry, C. & toward Genetically | 400-411 Found the theoretical model was effective for prgdy variability in
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Yang, X. Engineered Plants ethical orientations toward GE plants and animals.
and Animals: an Found that perceived risk was the best predictetiital orientations.
Urban/Rural Found differences between rural and urban respasden
Comparison
Onyango, B.; 2004 | Measuring U.S. Working Paper, Food Policy Models consumer willingness to trade off the pasmisks of GM
Govindasamy, Consumer Institute, 2004, (WP1104-017) | foods with the possibility of significant benefits.
R. & Nayga, R., Preferences for Results show how different attributes of price,duat benefits and
Jr. Genetically Modified technology influence consumer demand for GM foods.
Foods Using Choice Found direct health, environmental and productiendfits have a
Modeling positive effect on choice.
Experiments: the Found genetic modification is viewed negativelythagenetic
Role of Price, modification of animals being viewed more negativblan genetic
Product Benefits and modification of plants.
Technology
Traill, W.; 2004 | Categories of GM | AgBioForum, Vol. 7(4), p. 176- | Hypothesizes that consumer risk-benefit perceptiover up to eight
Jaeger, S.; Yee, Risk-Benefit 186 dimensions: risks to business, benefits to busjmess and benefits to
W.; Valli, C.; Perceptions and their the environment, risks and benefits to the devalppiorld, and risks
House, L.; Antecedents and benefits to self and family. These differemielsions are
Lusk, J.; Moore, investigated.
M. & Morrow, Found the majority of consumers perceived only diom level of risk
J. Jr. from GM.
Found those with a positive attitude toward tecbgglin general tend
to have a positive attitude toward GM.
Found those who trust the government and food inglperceive less
risk, while those who trust activists perceive maisk.
Tucker, M.; 2006 | Consumer International Journal of Food Purpose was to assess perceptions of various &dety sisks and to
Whaley, S. & Perceptions of Food-| Science and Technology, Vol. identify factors influencing risk judgements.
Sharp, J. Related Risks 41(2), p. 135-146 Found pesticide residues in food and contaminaifamater generated
the highest levels of perceived risk.
Found mad cow disease and GM foods generatedwesidevels of
perceived risk.
Found that attitude toward biotechnology was thengfest predictor of
perceived risk.
Veeman, M. & | 2004 | Genetically Modified| Rural Economy Project Report,| Gave two hypothetical scenarios:

Adamowicz, W.

Foods: Consumers’
Attitudes and

Labelling Issues

Department of Rural Economy,

University of Alberta, 2004, (04t

01)

. The first was to assess preference for a policywald place
regulatory restrictions on the production, proaegsir marketing of
food, versus a policy that would increase food étsion.
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. The second assessed preferences for a policy thdtlw
regulate restrictions on the production, processingparketing of food,
versus a policy for developing a labelling systemféod that gives
information on the effects of agricultural bioteology.

Purpose was to study public concern associatedgeitietically
engineered foods as compared to other food sadetyecns.

Assesses major issues that affect consumers’ ntiotivand behaviour
related to alternative labelling policies.

Results suggest that many consumers are prepaneakio trade-offs fo
higher levels of information or assurance of foodldy.

Results suggest that Alberta consumers are moliagvib pay for a
policy that would provide more information aboutiagltural
biotechnology on food labels, and for more emphasitod
inspection. They were willing to pay the least amtdor a policy that
would restrict biotechnology.

Part of the experiment used focus groups, for whithbread was
given as an example.

Participants in focus groups identified health andironmental issues
as areas of major concern for GM food.

Also did a survey of Canadian households in general

Survey found that GM foods were believed to be visly by an
appreciable number of respondents, but less rizkfobd safety than
most other food risks. Respondents tended to semutigral
biotechnology of somewhat more of an environmengilissue than an
issue of food safety.

Veeman, M.;
Adamowicz, W;
Hu, W. &
Hunnemeyer, A,

2005

Canadian Attitudes t
Genetically Modified
Food

pCrossing Over (E. Einsiedel &
F. Timmermans, Eds.)
University of Calgary Press,
2005: 99-113

Conducted a Canada-wide survey to test the eftéatsferent types of
information for pre-packaged sliced bread. One axpnt focused on
the influence of different types of information finadifferent sources.
The second experiment focused specifically on tfeets of different
labelling policies.

Found low trust in the food industry, farmers assiians and the
federal government as sources of information. Fdugh trust in
research institutions and consumer associations.

Found a majority do not have strong views eitheofoagainst GM
foods.

Found strong support for mandatory labelling, tHoagnajority
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preferred stricter regulation to mandatory labellin

Found respondents were less likely to purchase @&ddy though this
aversion was reduced if there was a positive healénvironmental
effect.

Found those who accessed further information wernerapposed to
GM ingredients than those who did not access fuitifermation.
Found the loss in welfare from labelling GM foodasahigher than the
gain in welfare from labelling non-GM foods.
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Consumer Issues in Genetically Modified Food — Consner Behaviour

1%

Author Date | Title Source Comments
Gao, G,; 2005 | Consumers’ SearchJournal of Public Affairs, Vol. Conducted a computer-based survey of Canadianndepts to
Veeman, M. & Behaviour for GM | 5(3/4), p. 217-226 determine behaviour in searching for informationwhGM foods,
Adamowicz, W. Food Information using bread as the relevant product.
Found that slightly less than half actually soutletinformation.
Uses cost-benefit reasoning to assess the patitim®rmation access
seen.
Found the probability that respondents would act#esmation was
affected by gender, employment status, rural camesidency, and th
number of children in the household.
Hu, W.; 2006 | Consumers’ Food | Working Paper, Department of | Studies information access behaviour and its effectproduct choices
Veeman, M.; Choices with Rural Economy, University of Used bread as the study product.
Adamowicz, W. Voluntary Access | Alberta Studies the effects of information voluntarily dbtd rather than
& Gao, G. to Genetic Pending acceptance in the required.
Modification Canadian Journal of Agricultural | Applies three different approaches to model thisaveour in a Bayesia
Information Economics 2006 special issue on | estimation framework.
demand Found less than 1/3 actually accessed the infoomatiovided.
Found different types of information do impact aomer product
choices. The nature of these effects is influedmedoluntary access to
information.
Found there is a difference in the results of vagninformation
provision studies compared to compulsory informapoovision.
Irani, T. & 2004 | The Effect of Journal of Applied Conducted an experiment to examine the impactftdrdnt types of
Sinclair, J. Labelling Communications, Vol. 88(1), p. GM food labels.
Genetically 29-42 Found the labelling message and strength affeaszkption of
Modified Food on government and industry accountability, in turreafing attitude towarg
Perceptions of and willingness to purchase GM foods.
Accountability Found the manufacturer’s product claim label cietatstronger
perception of accountability than the mandatory HBigel.
Kalaitzandonak | 2005 | Sentiments and International Journal of Argues theoretical and methodological reasons wditgad and revealed
es, N.; Marks, Acts Towards Biotechnology, Vol. 7(1-3), p. 161-| consumer preference toward GM food diverge.
L. & Vickner, Genetically 177 Provides empirical evidence of consumer revealetepences.
S. Modified Foods Found that a majority of consumers did not shifagdrom GM foods

even in the presence of alternatives.
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Smyth, S. & 2003 | Labelling to Trends in Biotechnology, Vol. Refers to a survey showing that terminology suc@lsls non-GM, or
Phillips, P. Manage Marketing| 21(9), p. 389-393 GM free is not effective in providing product infoation to consumers
of GM Foods Studies have shown no preference for a toleraves ¢¢ 1% over 5%.
Studies show that consumers are willing to payeanpum for
information about GM content, but are inconclusi®ut the amount.
Found willingness to pay does not have a strongetairon with
labelling for either GM or non-GM foods.
Refers to an experiment finding that, despite iatiing GM-free
ingredients were very desirable, consumers dicrptess more interes
in the foods labelled GM-free than in foods latei&M.
Concludes that, despite stated preferences, dwthaliour indicates
that within North America labelling for GM conteigtlargely irrelevant.
Tegene, A.; 2003 | The Effects of Technical Bulletin, ERS Research Presents empirical evidence on consumers’ willisgrte pay for
Huffman, W.; Information on Briefs, US Department of biotechnology foods based on the presence or absérabels.
Rousu, M. & Consumer Demand Agriculture, (1903): 28, 2003, Found that labels matter.
Shogren, J. for Biotech Foods: | online at: Found consumers discounted food items labelled “®Méan average
Evidence from www.ers.usda.gov/publications/thlof 14%.
Experimental 903 Found information from interested parties and irhejent sources has
Auctions strong impact.
van Wechel, T.;| 2003 | Consumer Agricultural and Applied Conducted an experimental auction using cookie$fimsuand crisps tg
Wachenheim, Valuation of Economics Report, Department of estimate the influence of information bias. Usediamdard Nutrition
C.; Schuck, E. Genetically Agribusiness and Applied Facts label and those indicating they did not dar@M ingredients.
& Lambert, D. Modified Foods Economics, North Dakota State | Found bids for presumed GM products were lower fhaproducts
and the Effect of | University, (513) labelled as non-GM.
Information Bias Found positive and negative-biased information lixatheased bids for
GM products.
Found the perceived level of risk increased withatiwe-biased
information and decreased with positive-biasedrmétion.
Concludes the effect of biased-information on atadajity and
willingness-to-pay for non-GM products may differ froduct type.
Veeman, M.; 2005 | Risk Perceptions, | Rural Economy Project Report, | Conducted experiments to determine Canadian péosospif the risk of
Adamowicz, W. Social Interactions | Department of Rural Economy, | GM food and how their opinions are formed, and hiogy affect their
& Hu, W. and the Influence | University of Alberta, 2005, (05- | choices.

of Information on
Social Attitudes to
Agricultural
Biotechnology

02)

GM bread was used as an example in the experiments.

Found biotechnology for animals is a more imporfant safety issue
that biotechnology for plants, though neither wasrmost pressing foo
safety issue. T

75

t

a



Found people rely mostly on magazines/newspapeisffirmation
about health risks and food benefits.

Found Canadians are not well informed about gemadidification.
Found the majority do not have strong views eitheor against geneti
modification.

Found that preferences concerning GM food and skedated
perceived risks of the product are diverse.

Found that consumers will search for informatiotydéfithe benefits
outweigh the costs.

Found those who did seek information about GM faede more
strongly opposed to it.

Found consumers are less likely to choose food @Githingredients.
Found that where mandatory labelling is requirell, I@belled products
are adversely viewed.

Found that attitudes to GM ingredients can be megateutral, or
positive.

Found the information provided under mandatory lladgeis valued
more than the information provided under voluntahelling.
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Advancing Biotechnology

Author Date | Title Source Comments
Chen, H. & 2002 | Consumer Paper prepared for presentation Argues consumer concerns include uncertainty atheueffects of GM
Chern, W. Acceptance of at the Annual Meeting of the food on health, religious and ethical concerng Efadentification of
Genetically Modified | American Agricultural these products, and potential environmental danger.
Foods Economics Association, Long | Found that consumer acceptance is determined ibydatal factors
Beach, California, July 28-31, | such as risk perception, environmental impacts;greed difference
2002, online at between GM and non-GM foods, and the potential fitsref GM
agecon.lib.umn.edu/cgi- foods.
bin/pdf_view.pl?paperid=4339 | Found a necessity to educate the general publiatabi foods with
non-biased scientific information.
Argues a need to provide labelling to establishsoomer confidence.
Found a willingness to pay a premium to differeetisetween GM and
non-GM food.
Deckers, J. 2005| Are Scientists Right Journal of Agricultural and Explores three examples of ways in which the “GMnsatural” view
and Non-Scientists | Environmental Ethics, Vol. has been treated by UK policy makers:
Wrong? Reflections | 18(5), p. 451-478 . The Government's position;
on Discussions of . Nuffield Council on Bioethics; and,
GM . Nigel Halford, a scientist with an advisory rolethe
government.
Argues all three fail to provide a convincing ae.
Discusses an empirical research project concesuiemntist responses {o
“GM is unnatural”.
Found scientists who reject it struggle to do sasgiently.
Frewer, L. 2003 | Societal Issues and| Trendsin Food Science and Discusses how people think about the genetic nwadifin of food, and

Public Attitudes
Towards Genetically
Modified Foods

Technology, Vol. 14(5-8), p.
319-332

the implications public attitudes have for the depement of
regulations, with emphasis on public risk perceptiad why attitudes
to risk may differ from those held by technicakrexperts.

Discusses the development of institutional mecmasithat can be used
to integrate the values held by consumers.

Argues important determinants of consumer acceptare: the
analytical assessment of risk and benefit and camwation of that
analysis, ethical and moral considerations, unirgi#a and concerns
about unintended effects, and trust in the regolatgstem.

Argues developing best practice in science comnatinic about the
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risks and benefits of GM food is not enough todogublic confidence,
that we must involve the public explicitly in thetechnology debate.

Frewer, L.; 1998 | Consumer Pesticide Science, Vol. 52(4), p. | Argues that a key determinant of the future of gieakly modified food

Howard, C. & Acceptance of 388-393 is consumer acceptance.

Aaron, J. Transgenic Crops Argues that acceptance of novel products is natedlto general
attitudes toward genetic engineering, rather, ieisple’s perceptions o
risks and benefits.

Argues there must, therefore, be effective riskefiesommunication
strategies, and methods for receiving communicdtmm the public.

Frewer, L.; 2004 | Societal Aspects of | Food and Chemical Toxicology, | Examines the reasons behind the public controv@rsy genetically

Lassen, J.; Genetically Modified | Vol. 42(7), p. 1181-1193 modified foods in Europe in the context of riskqagtions and

Kettlitz, B.; Foods attitudes, public trust in regulatory institutiossjentists, and industry,

Scholderer, J.; and the need to develop communication strategies.

Beekman, V. & Recommends that new methods be developed to inpludle values

Berdal, D. better in risk analysis processes.

Fritz, S.; 2003 | Awareness and AgBioForum, Vol. 6(4), p. 178- | Found adults were much more aware of the effectsodéchnology

Husmann, D.; Acceptance of 184 than youth.

Wingenbach, Biotechnology Issues Found a positive relationship between awarenessereptance levels

G.; Rutherford, among Youth, Concludes consumers would be most impacted by aies;wnbiased

T.; Egger, V. & Undergraduates, and information delivered through the internet and neapers.

Wadhwa, P. Adults

Lence, S. & 2002 | Impact of Biotech Agbioforum, Vol. 5(3), p. 85-89 | Quantifies the economic impact of introducing GMs.

Hayes, D. Grains on Market Found it optimal to maintain the identity of a gexgoroportion of non-

Structure and GM grain than is currently demanded by non-GM comests.
Societal Welfare In the long run, GM crops almost always benefitiestyc There is one
scenario where overall welfare falls.

Lusk, J. & 2005 | Consumer Trendsin Biotechnology, Vol. Addresses issues concerning consumer willingnegaytdor GM foods.

Rozan, A. Acceptance of 23(8), p. 386-387 Found a fundamental issue to consumer resistartwetechnology is

Biotechnology and
the Role of Second
Generation
Technologies in the

USA and Europe

low levels of scientific knowledge and trust.
Found best way to increase consumer acceptandetetbnology is the
development of technologies that clearly beneétdbnsumer.
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Economic Issues in Genetically Modified Food

Author Date | Title Source Comments

Brooks, G. & | 2005 | GM Crops: The Global | Agbioforum, Vol. 8(2-3), p. Studies global economic impacts on farm incomeemndronmental

Barfoot, P. Economic and 187-196 impacts.

Environmental Impact — Shows substantial net economic benefits. Showsfisigint reduction in

the First Nine Years pesticide spraying and the release of greenhoisssga

1996-2004

Dale, P. 2002 | The Environmental The Journal of Agricultural Addresses the difficulty in determining environnaninpact when

Impact of Genetically Science, Vol. 138(3), p. 245- | including the requirements for an assessment afdadeffects and

Modified (GM) Crops: a | 248 post-commercialization monitoring.

Review Addresses socio-economic impacts.

Argues that some tolerance for GM products mugblegated in “non-
GM"” foods.

Lence, S. & | 2005 | Genetically Modified American Journal of Develops a framework for examining price and welfeffects of the

Hayes, D. Crops: Their Market and | Agricultural Economics, Vol. | introduction of GM products.

Welfare Impacts 87(4), p. 931-950 Found that introducing GM technology increases agate welfare,
unless production cost savings are small and coasuare seriously
concerned about GM foods.

Lence, S. & | 2002 | Impact of Biotech Graing Agbioforum, Vol. 5(3), p. 85- | Quantifies the economic impact of introducing GMps.

Hayes, D. on Market Structure and | 89 Found it optimal to maintain the identity of a ge¥gproportion of non-

Societal Welfare GM grain than is currently demanded by non-GM comes.

In the long run, GM crops almost always benefitiestyc There is one
scenario where overall welfare falls.

Meziani, G. 2002 | Seeds of Doubt: North | Soil Association, 2002, online | Purpose was to asses the success of GM crops th Narerica and

& Warwick, American Farmers’ at: what problems have occurred.

H. Experiences of GM Crop$ www.soilassociation.org/sa/sa Argues the evidence shows GM food crops are noteess.
web.nsf/d9976776970e368025Argues GM has disrupted GM-free production, destdolyade and
6b4c0040ab74/9ce8a24d75d3tindermined international competitiveness.
65980256¢370031a2d0!Open Analyzes farming impacts, contamination, econommipacts, legal
Document issues, and farmers’ responses.

Otsuka, Y. 2003 | Socioeconomic Trends in Food Science and Reviews economic and social concerns about GM vatdreference tg

Considerations Relevant
to the Sustainable
Development, Use and
Control of Genetically
Modified Foods

Technology, Vol. 14(5-8), p.
294-318

sustainable agriculture and rural development.

Suggests GM food has both positive and negatiwztsfion capital
stocks, efficiency and equity.

Examines three problematic policy options: intellet property

protection, trade liberalization, and biosafety liempentation.
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Political Issues in Genetically Modified Food - Geeral

Author Date | Title Source Comments
Barton, J. & | 2000 | Genetically Agronomy Journal, Vol. Presents a balanced appraisal of environmentasssu
Dracup, M. Modified Crops 92(4), p. 797-803 Proposes that environmental assessment must cottsédeature of the genetic
and the modification, the context of the biology of the mi@nd the environment in which
Environment it will be grown.
Argues that the environmental risk of releasing\@5must be assessed against
the background of current agricultural managemesnttites and ecosystems.
Dale, P. 2002 | The EnvironmentalThe Journal of Addresses the difficulty in determining environnarinpact when including the
Impact of Agricultural Science, Vol. | requirements for an assessment of indirect effsatispost-commercialization
Genetically 138 (pt. 3), May 2002, p.| monitoring.
Modified (GM) 245-248 Addresses socio-economic impacts.
Crops: a Review Argues that some tolerance for GM products mugblegated in “non-GM” foods.
Deckers, J. 2005| Are Scientists Journal of Agricultural Explores three examples of ways in which the “GMnsatural” view has been
Right and Non- and Environmental treated by UK policy makers:
Scientists Wrong? | Ethics, Vol. 18(5), p. 451- e The Government's position;
Reflections on 478 « Nuffield Council on Bioethics; and,
Discussions of GM +  Nigel Halford, a scientist with an advisory roletbe government.
Argues all three fail to provide a convincing ajite.
Discusses an empirical research project concestuintist responses to “GM is
unnatural”.
Found scientists who reject it struggle to do susiiently.
Isaac, G. & 2002 | GM Food Canadian Journal of Argues regulation must be determined through a cehgmsive public policy
Hobbs, J. Regulations: Policy Research, Vol. analysis identifying both risks and benefits. Im&aa, such analysis was the task
Canadian Debates| 3(2), p. 105-113 of three separate regulatory reviews, yet the masdz# each review were
inappropriately set.
Argues a comprehensive analysis of the Canadigttaay is required. This must
begin with an analysis of the appropriate roleaiéisce and technology in society|
followed by substantial equivalence, the precaatigmprinciple, and mandatory
labelling.
Issac, G. 2001| Regulating AgBiotech Bulletin, Vol. Proposes a common foundation for biotechnologyletigm has been thgisk
Biotechnology 9(7), p. 1-4 Analysis Framework. Argues two approaches have come from this: anSfiee

Rationality Approach and a Social Rationality Apgeb.
Argues the heart of the difference is the beliefudlthe appropriate role of scienc

and technology in society.
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Addresses the different approaches to the roledbfitology and mandatory
labelling.

Tansey, J. 2003| The Prospects for Electronic Working Argues decision makers must recognize they cammesfall public controversies
Governing Papers Series, W. by using weak consultative approaches.
Biotechnology in | Maurice Young Centre | Examines Canadian governance of biotechnology.
Canada for Applied Ethics, Paper| Gives a model of government with particular atmtio the historical foundation.
No. DEG 001 Examines the idea that modern societies are gobkritaa deterministic fashion.
Gives an overview of environmental and risk assesstechniques.
Argues technologies are socially embedded. Undetstg the governance of
biotechnology involves considering the role of tagitalist infrastructure.
Argues the techniques used to assess the effebiste€hnology are weakly
predictive and operate under conditions of greatttainty.
Argues safety is only one of the factors influegdine emergence of public
controversies about biotechnology.
Thorpe, A. & | 2004 | The International Journal of Reviews the evolution of GM foods and identifiegatific risks.
Robinson, C. Biotechnological | Agricultural Resources, Reviews the domestic legislative and internatigmalernance frameworks in the

Food Revolution:
Exploring the
Governance Issues

Governance and Ecology,
Vol. 3(1/2), p. 11-32

US and the EU.
Argues these fundamentally different approachelsseriously impede attempts ta
derive global standards.
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Political Issues in Genetically Modified Food — Lablling

Author Date | Title Source Comments
Carter, C. & | 2003 | Mandatory AgBioForum, Vol. 6(1-2) Indicates that mandatory labellingfen justified as a means of fortifying
Gruere, G. Labelling of consumer choice.
Genetically Argues mandatory labelling does not provide consuwheice. In countries
Modified Foods: with mandatory labelling, GM foods have disappedrenh the market. The
Does it Really policy results in additional taxpayer costs, themelosses to those consumers
Provide Consumer who would prefer to buy lower-priced GM food, andndatory labelling acts
Choice as an import barrier and diverts trade. This allegto reduce consumer
choice.
Einsiedel, E. | 2000| Consumer and GMAgBioForum, Vol. 3(4), p. Identifies some of the issues to be determinedabelling policy are: what is
Food Labels: 231-235 being labelled, when would labelling be requirealwtshould GM food be
Providing labelled, and is it possible for a label to behtfutand still mislead?
Information or
Sowing Confusion?
Grobe, D. & | 2004 | Voters’ Response toJournal of Consumer Affairs, | An Oregon measure to label genetically engineesedd was defeated.
Raab, C. Labelling Vol. 38(2), p. 320-331 Conducted a survey to explore how and why votetsdsthe way they did.
Genetically Found concern with costs, questions about necessiticern with how the
Engineered Foods: measure was worded, and the impact the measure Wwaué on farmers.
Oregon’s Those who supported the measure wanted to know tvaatwvere eating.
Experience
Hansen, K. 2004 | Does Autonomy | Journal of Agricultural and Argues consumer autonomy does not support theliladpelf GM foods rather
Count in Favour of | Environmental Ethics, Vol. than the labelling of non-GM foods. Consumer chaiae be secured by eithe
Labelling 17(1), p. 67-76 labelling system. There is no duty to label GM feddsed on danger.
Genetically Argues autonomy by itself does not require mangdtdselling. The market
Modified Food cannot comply with all consumers’ information demign
Argues other considerations support the view tbat@M foods should be
labelled. Those consumers interested only in nonfGdds have a clear
interest in labelling whereas those who are ambitab GM foods do not.
The former should therefore pay for a labellinggol
Harrison, R. | 2005 | The Effects of Journal of Food Distribution | Considers consumer attitudes toward the US FDAlllageolicy for GM
& Han, J. Urban Consumer | Research, Vol. 36(2), p. 29-38| foods with regard to the influence of consumer gptions of GM foods.

Perceptions on
Attitudes for
Labelling of

Genetically

Found that as concerns regarding potential adwdfsets of GM crops on
wildlife and the environment increase, consumeedess likely to support the
FDA labelling policy.
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Modified Foods

ot

Hu, W.; 2005 | Labelling Canadian Journal of Analyzes consumer choices of bread under diffeEvitfood labelling
Veeman, M. Genetically Agricultural Economics, Vol. | policies.
& Modified Food: 53(1), p. 83-102 Found substantial heterogeneity among tastes fiereint bread attributes,
Adamowicz, Heterogeneous including the presence or absence of GM ingredients
W. Consumer Estimates the value of information using a simaolatbased bias-adjusted
Preferences and the measure.
Value of Found information from a mandatory labelling regimenore valued than the
Information information in a voluntary labelling regime.
Estimates consumer benefits from labelling polidieterms of average marke
prices for comparison in cost-benefit analysis.
Huffman, W.;| 2002 | Should the United | Staff Paper Series, Departmgnbevelops a model showing voluntary labelling resithigher welfare than
Rousu, M.; States Regulate of Economics, lowa State mandatory labelling, provided consumers can acelyra¢ad the signals in
Shogren, J. & Mandatory University (02013) each market.
Tegene, A. Labelling for Found consumers behave as though they can acgudsetify signals for
Genetically GM foods.
Modified Foods? Concludes the US should maintain a voluntary latglbolicy.
Huffman, W.; | 2004 | The Welfare Effects Consumer Acceptance of Examines the welfare effects of imposing mandataioglling.
Rousu, M; of Implementing Genetically Modified Foods Discusses when such a policy is likely to benefitstimers.
Shogren, J. & Mandatory GM (R. Evenson & V. Santaniello, Conducted an experimental auction to test whethiesumers will benefit
Tegene, A. Labelling in the Eds.) Oxford University Press,from mandatory labelling.
USA 2004: 41-51 Found consumers do not interpret voluntary and ragmg market signals
identically.
Concludes it is more welfare improving for the U&¥continue a voluntary
labelling policy.
Huffman, W.;| 2003 | Consumer Journal of Agricultural and Examines how willingness to pay changes when GMdIsare introduced.
Shogren, J.; Willingness to Pay | Resource Economics, Vol. Found participants discounted GM products by athdés.
Rousu, M. & for Genetically 28(3), p. 481-502 Found the sequencing of food labels affects witliegs to pay.
Tegene, A. Modified Food
Labels in a Market
with Diverse
Information:
Evidence from
Experimental
Auctions
Irani, T. & 2004 | The Effect of Journal of Applied Conducted an experiment to examine the impactftérdnt types of GM food
Sinclair, J. Labelling Communications, Vol. 88(1), | labels.
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Genetically
Modified Food on
Perceptions of
Accountability

p. 29-42

Found the labelling message and stretifgibtad perception of government
and industry accountability, in turn affecting tattie toward and willingness t
purchase GM foods.

Found the manufacturer’s product claim label cretatstronger perception of
accountability than the mandatory FDA label.

[®X

Loureiro, M. | 2004 | Preferences and | Food Policy, Vol. 29(5), p. Uses contingent valuation to determine whether &f&emers prefer
& Hine, S. Willingness to Pay | 467-483 mandatory or voluntary labelling, and calculates phemium they are willing
for GM Labelling to pay for their choice.
Policies Found the premium associated with mandatory latzels lower than expecte
costs.
McCann- 2004 | Agricultural Canadian Journal of Studies consumers’ preferences for regulatory jgaliby use of a telephone
Hiltz, D.; Biotechnology: A | Agricultural Economics, Vol. | survey.
Veeman, M.; Comparison of 52(3), p. 333-350 Uses conditional and mixed logit models to asdassnfluence of different
Adamowicz, Consumers’ socio-economic factors on choices of policy options
W. & Hu, W. Preferences for The two policy options explored were:
Selected Policy 1. Alabelling system giving more information aboubtgichnology for
Options food.
2. More food inspection
Both options were preferred over more restrictegutation of agricultural
biotechnology.
The most preferred policy was a labelling systemhwiore information.
Phillips, P. & | 1998 | GMO Labelling: AgBioForum, Vol. 1(1) Examines the potential impact of maondatnd voluntary labelling regimes.
Isaac, G. Threat or Reviews consumer demand and assesses GMO labelling.
Opportunity? Concludes mandatory labelling will impose excessivgts on producers,
threatening research and commercialization.
Raab, C. & | 2003 | Labelling AgBioForum, Vol. 6(4), p. Discusses Oregon’s Ballot Measure 27 from NovergBég, in which citizens
Grobe, D. Genetically 155-161 voted on whether to legislate mandatory labellih@® foods.
Engineered Food: 30% of voters were in favour of labelling, and 7@84re against it.
The Consumer’s A primary reason for those in favour of labellingsithe consumer’s right to
Right to Know? know. Other reasons included simply it was a galed, or it was the right
thing to do. Others had safety or environmentateoms.
A major concern of those voting against labellirgsweost, particularly to
farmers. Others didn't think labelling was necegs@rganic food is already
positively labelled and provides an alternativehd measure were brought
when most foods were not genetically modified, diNd be appropriate. But
now it's too late.
Rousu, M. & | 2001 | GM Food Labelling  Staff Paper 8grDepartment Examines the labelling policiehefWSA, EU, Australia, Japan, Canada, &

nd
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Huffman, W.

Policies of the U.S
and its Trading

of Economics, lowa State
University, (344)

China.
Discusses how different policies are due to difierthical concerns and the

Partners difference in perceived risks posed to health giiddronment, and trade.
Rousu, M; 2004 | Are United States | Review of Agricultural Using data from experimental auctions, tests whietbesumers prefer foods
Huffman, W.; Consumers Economics, Vol. 26(1), p. 19- | with 0, 1 or 5% tolerance levels for geneticallydified material.
Shogren, J. & Tolerant of 31 Found consumers would pay less for food that ttdsrgenetically modified
Tegene, A. Genetically material.
Modified Foods? Found no evidence that consumers place differdoesan foods with 1 and
5% genetically modified content.
Rousu M.; 2002 | Are US Consumers Paper prepared for Addresses the question of how US consumers reacptsitive tolerance
Huffman, W.; Tolerant of GM presentation at the Annual | standard for GM ingredients in a labelling regime.
Shogren, J. & Foods? Meeting of the American Used an experimental auction to test:
Tegene, A. Agricultural Economics e The mean consumer bids for the GM-free product lsgha mean bid
Association, Long Beach, for the GM-threshold products, set at either 1%%r
California, July 28-31, 2002, «  The mean bids for the 1%-GM-product equals the nhégdmfor the
online at 5%-GM-product threshold
agecon.lib.umn.edu/cgi- Found the first hypothesis can be rejected, buthesecond.
bin/pdf_view.pl?paperid=4463 Found consumers reduce their demand by about 1fédvesto the baseline
irrespective of whether the GM threshold is seit at 5%
Argues, therefore, a threshold of 5% is more affitbecause it is less costly
to meet.
Rubel, A. & | 2005 | Respecting the Journal of Agricultural and Argues against the view that negative labellingafi-GM foods respects the
Streiffer, R. Autonomy of Environmental Ethics, Vol. autonomy of consumers as well as positive labethihGM foods, and is
European and 18(1), p. 75-84 preferable because of lower cost.
American Argues the cost of positive labelling is not gresait that more than a small
Consumers: minority of people desire information about GM camtt
Defending Positive Argues that a discussion of the relationship betvaagonomy and labelling
Levels on GM should include not just discussions of consumarraary, but also what the
Foods authors caltitizen autonomy.
Runge, C. & | 1999 | Labelling, Trade | Working Paper, Center for Offers a solution to the potential injury to thelgghl trading system caused by
Jackson, L. and Genetically International Food and the introduction of GM foods.
Modified Agricultural Policy, Discusses labelling of GM agricultural productgjuang in favour of a
Organisms University of Minnesota negative label rather than a positive label.
(GMOs): A (WP99-4) Discusses the issues left unresolved by the lalggtifoposal.
Proposed Solution
Smyth, S. & | 2003 | Labelling to Trends in Biotechnology, Vol. | Refers to a survey showing that terminology sucG s non-GM, or GM free
Phillips, P. Manage Marketing | 21(9), p. 389-393 is not effective in providing product informatiom ¢consumers.
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of GM Foods

Studies have shown no preference for a toleravet & 1% over 5%.
Studies show that consumers are willing to payeanjum for information
about GM content, but are inconclusive about thewar

Found willingness to pay does not have a strongetairon with labelling for
either GM or non-GM foods.

Refers to an experiment finding that, despite iatiiny GM-free ingredients
were very desirable, consumers did not express mteeest in the foods
labelled GM-free than in foods labelled GM.

Concludes that, despite stated preferences, dwthaliour indicates that
within North America labelling for GM content isrtgely irrelevant.

Tegene, A.; | 2003 | The Effects of Technical Bulletin, ERS Presents empirical evidence on consumers’ willisgrie pay for
Huffman, W.; Information on Research Briefs, US biotechnology foods based on the presence or absénabels.
Rousu, M. & Consumer Demand Department of Agriculture, Found that labels matter.
Shogren, J. for Biotech Foods: | (1903): 28, 2003, online at: | Found consumers discounted food items labelled “®ian average of 14%
Evidence from www.ers.usda.gov/publication Found information from interested parties and irfefent sources has a
Experimental s/tb1903 strong impact.
Auctions
Teisl, M.; 2003 | Labelling AgBioForum, Vol. 6(1-2) Conducted a survey of US adults.
Garner, L.; Genetically Found most respondents want a labelling prograrnsfdrfoods, with a
Roe, B. & Modified Foods: majority of those respondents wanting labellingpéomandatory.
Vayda, M. How do US Found consumers are not aware of the extent tohwlid food is already
Consumers want to being sold.
See it Done Found the use of GM ingredients was not the higtoest production concern
Argues labelling may cause a short-run decreasal@s, but a broader long-
run acceptance.
Most respondents favoured a federal agency to astmirthe labelling
program.
Found a strong desire for labels to indicate thlesrand benefits of the GM
foods.
Teisl, M.; 2002 | Focus Group AgBioForum, Vol. 5(1) Used focus groups to gauge US consugamtions to different GM food
Halverson, Reactions to labelling policies.
L.; O'Brien, Genetically Found participants were unaware of the extent ticltwEM ingredients are
K.; Roe, B.; Modified Food used in processed foods.
Ross, N. & Labels Found GM-free claims are viewed with skepticism.
Vayda, M. Found most participants favoured a mandatory ladgetlystem, though they

were split on whether they were willing to pay héglfiood costs to cover it.
Found most participants want the label to indiegtether the food contains
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GM ingredients and why the genetic modification wase.

Veeman, M.

2003

Labelling Policy fg

GM Foods:
Pragmatism in
Action or Policy
Failure?

rCurrent Agriculture, Food &
Resource Issues, No. 4, p.
107-115

Regardless of the labelling regime, there are addsts for those producers
choosing to label. There are identity preservatiosts for those choosing to
identify themselves as non-GM.

Canada has had difficulty creating a labelling megidue to disagreement on
the multitude of issues, such as mandatory vs.ntaiy, whether to include
only GM content or GM processes, maximum and mimntolerance levels.

Veeman, M.
&
Adamowicz,
W.

2004

Genetically
Modified Foods:
Consumers’
Attitudes and
Labelling Issues

Rural Economy Project
Report, Department of Rural
Economy, University of
Alberta, 2004, (04-01)

Gave two hypothetical scenarios:

« The first was to assess preference for a policyvioald place
regulatory restrictions on the production, procagsir marketing of
food, versus a policy that would increase food @tsion.

e The second assessed preferences for a policy thatlwegulate
restrictions on the production, processing or mamgeof food, versus
a policy for developing a labelling system for fabat gives
information on the effects of agricultural bioteotoyy.

Results suggest that many consumers are prepaneakio trade-offs for
higher levels of information or assurance of foodldy.

Results suggest that Alberta consumers are moliegvib pay for a policy
that would provide more information about agrictadibiotechnology on food
labels, and for more emphasis on food inspectibieyTwere willing to pay the
least amount for a policy that would restrict babteology.

Participants in focus groups identified health andironmental issues as are
of major concern for GM food.

Also did a survey of Canadian households in general

Survey found that GM foods were believed to be vislky by an appreciable
number of respondents, but less risky for foodtgdfean most other food
risks. Respondents tended to see agriculturaldiiatdogy of somewhat more
of an environmental risk issue than an issue od feafety.

Found a strong preference for mandatory labellwvey @oluntary labelling,
though stricter regulation was found to be mostaured.

as

Veeman, M.;
Adamowicz,
W. & Hu, W.

2005

Risk Perceptions,
Social Interactions
and the Influence o

Information on

Social Attitudes to

Agricultural
Biotechnology

Rural Economy Project
Report, Department of Rural
Economy, University of
Alberta, 2005, (05-02)

Did experiments to determine Canadian perceptibtisearisk of GM food and
how their opinions are formed, and how they affeetr choices.

Found biotechnology for animals is a more imporfant safety issue that
biotechnology for plants, though neither was thetpoessing food safety
issue.

Found the majority of Canadians do not have stkdegs either for or against

genetic modification.
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Found that preferences concerning GM food and skecated perceived risk
of the product are diverse.

Found those who did seek information about GM favede more strongly
opposed to it.

Found consumers are less likely to choose food @ithingredients.

Found that where mandatory labelling is requirell, I&belled products are
adversely viewed.

Found the information provided under mandatory llatzeis valued more thar
the information provided under voluntary labelling.

Found that attitudes to GM ingredients can be regateutral, or positive.

D
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Veeman, M.; | 2005 | Canadian Attitudeg Crossing Over (E. Einsiedel &| Conducted a Canada-wide survey to test the eftdatsferent types of

Adamowicz, to Genetically F. Timmermans, Eds.) information for pre-packaged sliced bread. One expnt focused on the

W; Hu, W. & Modified Food University of Calgary Press, | influence of different types of information fronfféirent sources. The secong

Hunnemeyer, 2005: 99-113 experiment focused specifically on the effectsifiecent labelling policies.

A. Found low trust in the food industry, farmers agsiians and the federal
government as sources of information. Found higst tin research institutions
and consumer associations.

Found a majority do not have strong views eitheofoagainst GM foods.
Found strong support for mandatory labelling, tHoagnajority preferred
stricter regulation to mandatory labelling.

Found respondents were less likely to purchase &dd) though this aversig
was reduced if there was a positive health or ennitental effect.

Found those who accessed further information weneropposed to GM
ingredients than those who did not access furtifermation.

Found the loss in welfare from labelling GM foodasahigher than the gain in
welfare from labelling non-GM foods.

van Wechel, | 2003 | Consumer Agricultural and Applied Conducted an experimental auction using cookiegfimsyand crisps to

T,; Valuation of Economics Report, estimate the influence of information bias. Usestiemdard Nutrition Facts

Wachenheim, Genetically Department of Agribusiness | label and those indicating they did not contain &Rfredients.

C.; Schuck, Modified Foods and and Applied Economics, Found bids for presumed GM products were lower tbaproducts labelled

E. & the Effect of North Dakota State as non-GM.

Lambert, D. Information Bias University, (513) Found positive and negative-biased information limtheased bids for GM

products.

Found the perceived level of risk increased withatiwe-biased information
and decreased with positive-biased information.

Concludes the effect of biased-information on atatafity and willingness-to-

pay for non-GM products may differ by product type.
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Regulation

Author Date | Title Source Comments

Carr, S. & 2000 | Exploring the Journal of Agricultural and Argues risk assessment decisions must be basedkircs.

Levidow, L. Links Between Environmental Ethics, Vol. Examines how ethical decisions are being suppraasbé regulatory scheme.
Science, Risk, 12(1), p. 29-39 Discusses how a check on the values at the badescifions, using boundaryt
Uncertainty, and testing questions, can contribute to a more coctbieiregulatory dialogue.
Ethics in
Regulatory
Controversies
about Genetically
Modified Crops

Carter, C. & | 2003 | Mandatory AgBioForum, Vol. 6(1-2) Indicates that mandatory labelling is often justifias a means of fortifying

Gruere, G. Labelling of consumer choice.
Genetically Argues mandatory labelling does not provide consurheice. In countries
Modified Foods: with mandatory labelling, GM foods have disappedrech the market. The
Does it Really policy results in additional taxpayer costs, thee losses to those consumer
Provide Consumer who would prefer to buy lower-priced GM food, andndatory labelling acts
Choice as an import barrier and diverts trade. This allegto reduce consumer

choice.

Chern, W.; 2003 | Consumer AgBioTech, Vol. 5(3), p. 105- | Found the willingness to consume GM food increaswdbly if it contained

Rickertsen, Acceptance and 112 explicit benefits to the consumer.

K.; Tsuboi, N. Willingness to Pay Found wide support for a mandatory labelling system

& Fu, T. for Genetically Found, in the US, respondents were willing to payeamium of 50-62% to
Modified avoid buying GM vegetable oil. Recognize this rbayinflated, however,
Vegetable Oil and because vegetable oil is inexpensive and the questas hypothetical.
Salmon: A
Multiple-Country
Assessment

Einsiedel, E. 2000| Consumer and GMAgBioForum, Vol. 3(4), p. Identifies some of the issues to be determinedabelling policy are: what is
Food Labels: 231-235 being labelled, when would labelling be requirealwtshould GM food be
Providing labelled, and is it possible for a label to befhtfutand still mislead?
Information or
Sowing Confusion?

Grobe, D. & | 2004 | Voters’ Response | Journal of Consumer Affairs, | An Oregon measure to label genetically engineeveds was defeated.

Raab, C. to Labelling Vol. 38(2), p. 320-331 Conducted a survey to explore how and why votetsds/the way they did.
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Genetically Found concern with costs, questions about necessiticern with how the
Engineered Foods: measure was worded, and the impact the measure Wwaué on farmers.
Oregon’s Those who supported the measure wanted to know tvaatwvere eating.
Experience
Hansen, K. 2004 | Does Autonomy | Journal of Agricultural and Argues consumer autonomy does not support theliladpelf GM foods rather
Count in Favour of| Environmental Ethics, Vol. than the labelling of non-GM foods. Consumer chaiae be secured by eithe
Labelling 17(1), p. 67-76 labelling system. There is no duty to label GM feddsed on danger.
Genetically Argues autonomy by itself does not require mangdtdrelling. The market
Modified Food cannot comply with all consumers’ information demign
Argues other considerations support the view tbat@M foods should be
labelled. Those consumers interested only in nonfGdds have a clear
interest in labelling whereas those who are ambitab GM foods do not.
The former should therefore pay for a labellinggol
Harrison, R. | 2005 | The Effects of Journal of Food Distribution | Considers consumer attitudes toward the US FDAlllabepolicy for GM
& Han, J. Urban Consumer | Research, Vol. 36(2), p. 29-38| foods with regard to the influence of consumer ggtions of GM foods.
Perceptions on Found that as concerns regarding potential adwdfsets of GM crops on
Attitudes for wildlife and the environment increase, consumeedess likely to support the
Labelling of FDA labelling policy.
Genetically
Modified Foods
Holtug, N. 2001 | The Harm Journal of Agricultural and Argues the Harm Principle is the moral basis oncWi@M food is currently
Principle and Environmental Ethics, Vol. regulated, but that the concept of harm cannopbeified such that the Harm
Genetically 14(2), p. 169-178 Principle is a plausible political principle. Indition, the Harm Principle does
Modified Food not express concern for the expected benefits off@id. Because of these
two points, the Harm Principle cannot be used stifyuregulation.
Hu, W.; 2005 | Labelling Canadian Journal of Analyzes consumer choices of bread under diffeBvitfood labelling
Veeman, M. Genetically Agricultural Economics, Vol. | policies.
& Modified Food: 53(1), p. 83-102 Found substantial heterogeneity among tastes fiereint bread attributes,
Adamowicz, Heterogeneous including the presence or absence of GM ingredients
W. Consumer Estimates the value of information using a simaolatbased bias-adjusted
Preferences and the measure.
Value of Found information from a mandatory labelling regimenore valued than the
Information information in a voluntary labelling regime.
Estimates consumer benefits from labelling poliaieterms of average marke
prices for comparison in cost-benefit analysis.
Huffman, W.; | 2002 | Should the United| Staff Paper Series, DepartmgnDevelops a model showing voluntary labelling resuithigher welfare than
Rousu, M.; States Regulate of Economics, lowa State mandatory labelling, provided consumers can acelyra¢ad the signals in

90

—

—



Shogren, J. & Mandatory University (02013) each market.
Tegene, A. Labelling for Found consumers behave as though they can acgudsetify signals for
Genetically GM foods.
Modified Foods? Concludes the US should maintain a voluntary latglbolicy.
Huffman, W.; | 2004 | The Welfare Consumer Acceptance of Examines the welfare effects of imposing mandataioglling.
Rousu, M; Effects of Genetically Modified Foods Discusses when such a policy is likely to benefitstimers.
Shogren, J. & Implementing (R. Evenson & V. Santaniello, Conducted an experimental auction to test whethesumers will benefit
Tegene, A. Mandatory GM Eds.) Oxford University Press, from mandatory labelling.
Labelling in the 2004: 41-51 Found consumers do not interpret voluntary and ragmg market signals
USA identically.
Concludes it is more welfare improving for the U&¥Acontinue a voluntary
labelling policy.
Huffman, W.; | 2003 | Consumer Journal of Agricultural and Examines how willingness to pay changes when GMIsare introduced.
Shogren, J.; Willingness to Pay | Resource Economics, Vol. Found participants discounted GM products by athdés.
Rousu, M. & for Genetically 28(3), p. 481-502 Found the sequencing of food labels affects witliegs to pay.
Tegene, A. Modified Food
Labels in a Market
with Diverse
Information:
Evidence from
Experimental
Auctions
Huygen, I.; 2003 | Cost Implications | AgBioForum, Vol. 6(4), p. Estimated cost differences for non-GM wheat atedéht levels of tolerance.
Veeman, M. of Alternative GM | 169-177 Found an appreciable increase in cost as thregdngdts tighten from 5% to
& Lerohl, M. Tolerance Levels: 0.1%.
Non-Genetically
Modified Wheat in
Western Canada
Irani, T. & 2004 | The Effect of Journal of Applied Conducted an experiment to examine the impactftérdnt types of GM food
Sinclair, J. Labelling Communications, Vol. 88(1), | labels.
Genetically p. 29-42 Found the labelling message and strength affe@szkption of government
Modified Food on and industry accountability, in turn affecting titie toward and willingness t
Perceptions of purchase GM foods.
Accountability Found the manufacturer’s product claim label ci@atstronger perception of
accountability than the mandatory FDA label.
Issac, G. 2001| Regulating AgBiotech Bulletin, Vol. 9(7), | Proposes a common foundation for biotechnologylegigun has been theisk
Biotechnology p.1-4 Analysis Framework. Argues two approaches have come from this: anSfiee
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Rationality Approach and a Social Rationality Apgeb.

Argues the heart of the difference is the beliefudlthe appropriate role of
science and technology in society.

Addresses the different approaches to the roleatfrtology and mandatory
labelling.

re

D
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Isaac, G. & 2002 | GM Food Canadian Journal of Policy Argues regulation must be determined through a cehgmsive public policy
Hobbs, J. Regulations: Research, Vol. 3(2), p. 105- | analysis identifying both risks and benefits. Im&@da, such analysis was the
Canadian Debates| 113 task of three separate regulatory reviews, yetthrdates of each review we
inappropriately set.
Argues a comprehensive analysis of the Canadigttaay is required. This
must begin with an analysis of the appropriate oblecience and technology
in society, followed by substantial equivalence, pnecautionary principle,
and mandatory labelling.
Lence, S. & | 2002 | Impact of Biotech | Agbioforum, Vol. 5(3), p. 85- | Quantifies the economic impact of introducing GMps.
Hayes, D. Grains on Market | 89 Found it optimal to maintain the identity of a ge¥gproportion of non-GM
Structure and grain than is currently demanded by non-GM consamer
Societal Welfare In the long run, GM crops almost always benefitietyc There is one scenari
where overall welfare falls.
Loureiro, M. | 2004 | Preferences and | Food Policy, Vol. 29(5), p. Uses contingent valuation to determine whether &i&emers prefer
& Hine, S. Willingness to Pay | 467-483 mandatory or voluntary labelling, and calculates pghemium they are willing
for GM Labelling to pay for their choice.
Policies Found the premium associated with mandatory latgels lower than expecte
costs.
McCann- 2004 | Agricultural Canadian Journal of Studies consumers’ preferences for regulatory jgaliby use of a telephone
Hiltz, D.; Biotechnology: A | Agricultural Economics, Vol. | survey.
Veeman, M.; Comparison of 52(3), p. 333-350 Uses conditional and mixed logit models to asdessrifluence of different
Adamowicz, Consumers’ socio-economic factors on choices of policy options
W. & Hu, W. Preferences for The two policy options explored were:
Selected Policy 1. A labelling system giving more information abbidtechnology for
Options food.
2. More food inspection
Both options were preferred over more restrictegutation of agricultural
biotechnology.
The most preferred policy was a labelling systemhwiore information.
Myrh, A. & 2002 | The Precautionary| Journal of Agricultural and Argues there is scientific uncertainty and ambiguwimitted research areas,
Traavik, T. Principle: Environmental Ethics, Vol. and lack of basic knowledge crucial to risk assesgmin the GM controversy.
Scientific 15(1), p. 73-86 Concludes that the void in scientific understandingcerning risks warrants
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Uncertainty and
Omitted Research
in the Context of

further research.
Argues that scientists have a responsibility torasisland communicate
uncertainty to policymakers and the public.

GMO Use and
Release
Myrh, A. & 2003 | Genetically Journal of Agricultural and Argues that the lack of data and insufficient infiation concerning ecologica|
Traavik, T. Modified (GM) Environmental Ethics, Vol. effects of GM food call for the application of tReecautionary Principle.
Crops: 16(3), p. 227-247 Recognizes differences of opinions among scierdistat the relevance of
Precautionary putative hazards, definition of potential “adveesects”, and whether actions
Science and should be taken to prevent harm.
Conflicts of Recognizes that value assumptions embedded iratifici framework may be
Interests a barrier for employment of the precautionary pple
Concludes that precautionary GM usage requiresagskessment criteria yet
undeveloped and more long-term conceptions of tiskertainty, and
ignorance.
Phillips, P. & | 1998 | GMO Labelling: | AgBioForum, Vol. 1(1) Examines the potential impact of maondaand voluntary labelling regimes.
Isaac, G. Threat or Reviews consumer demand and assesses GMO labelling.
Opportunity? Concludes mandatory labelling will impose excessvgts on producers,
threatening research and commercialization.
Raab, C. & 2003 | Labelling AgBioForum, Vol. 6(4), p. Discusses Oregon’s Ballot Measure 27 from NovergbBég, in which citizens
Grobe, D. Genetically 155-161 voted on whether to legislate mandatory labellih@b® foods.
Engineered Food: 30% of voters were in favour of labelling, and 7@8re against it.
The Consumer’s A primary reason for those in favour of labellingsithe consumer’s right to
Right to Know? know. Other reasons included simply it was a gaoled, or it was the right
thing to do. Others had safety or environmentateoms.
A major concern of those voting against labellirgsveost, particularly to
farmers. Others didn't think labelling was necegs@rganic food is already
positively labelled and provides an alternativehd measure were brought
when most foods were not genetically modified, diNd be appropriate. But
now it's too late.
Rousu, M. & | 2001 | GM Food Staff Paper Series, DepartmenExamines the labelling policies of the USA, EU, &aba, Japan, Canada, an
Huffman, W. Labelling Policies | of Economics, lowa State China.
of the U.S. and its | University, (344) Discusses how different policies are due to difieethical concerns and the
Trading Partners difference in perceived risks posed to health giironment, and trade.
Rousu, M.; 2004 | Are United States | Review of Agricultural Using data from experimental auctions, tests whiethesumers prefer foods
Huffman, W.; Consumers Economics, Vol. 26(1), p. 19- | with 0, 1 or 5% tolerance levels for geneticallydified material.
Shogren, J. & Tolerant of 31 Found consumers would pay less for food that ttdsrgenetically modified
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Tegene, A.

Genetically
Modified Foods?

material.
Found no evidence that consumers place differdoegsan foods with 1 and
5% genetically modified content.

Rousu M.; 2002 | Are US Consumers Paper prepared for Addresses the question of how US consumers reacptsitive tolerance
Huffman, W.; Tolerant of GM presentation at the Annual standard for GM ingredients in a labelling regime.
Shogren, J. & Foods? Meeting of the American Used an experimental auction to test:
Tegene, A. Agricultural Economics . The mean consumer bids for the GM-free productlegha mean bid
Association, Long Beach, for the GM-threshold products, set at either 1%%r
California, July 28-31, 2002, | « The mean bids for the 1%-GM-product equals the nhégmfor the
online at 5%-GM-product threshold
agecon.lib.umn.edu/cgi- Found the first hypothesis can be rejected, buth®second.
bin/pdf_view.pl?paperid=4463 Found consumers reduce their demand by about 1@%veeto the baseline
irrespective of whether the GM threshold is set at 5%.
Argues, therefore, a threshold of 5% is more eaffitbecause it is less costly
to meet.
Rubel, A. & | 2005 | Respecting the Journal of Agricultural and Argues against the view that negative labellingafi-GM foods respects the
Streiffer, R. Autonomy of Environmental Ethics, Vol. autonomy of consumers as well as positive labethiihGM foods, and is
European and 18(1), p. 75-84 preferable because of lower cost.
American Argues the cost of positive labelling is not greai that more than a small
Consumers: minority of people desire information about GM camit
Defending Positive Argues that a discussion of the relationship betwagonomy and labelling
Levels on GM should include not just discussions of consumerraarmy, but also what the
Foods authors caltitizen autonomy.
Runge, C. & | 1999 | Labelling, Trade | Working Paper, Center for Offers a solution to the potential injury to thelgl trading system caused by
Jackson, L. and Genetically International Food and the introduction of GM foods.
Modified Agricultural Policy, University| Discusses labelling of GM agricultural productguang in favour of a
Organisms of Minnesota (WP99-4) negative label rather than a positive label.
(GMOs): A Discusses the issues left unresolved by the lalggtifoposal.
Proposed Solution
Smyth, S. & | 2003 | Labelling to Trends in Biotechnology, Vol. | Refers to a survey showing that terminology sucGlsls non-GM, or GM free
Phillips, P. Manage Marketing| 21(9), p. 389-393 is not effective in providing product informatiom ¢onsumers.
of GM Foods Studies have shown no preference for a toleravet & 1% over 5%.

Studies show that consumers are willing to payeanurm for information
about GM content, but are inconclusive about thewar

Found willingness to pay does not have a strongetaiion with labelling for
either GM or non-GM foods.

Refers to an experiment finding that, despite iatiiny GM-free ingredients
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were very desirable, consumers did not express inteeest in the foods
labelled GM-free than in foods labelled GM.

Concludes that, despite stated preferences, dmthaliour indicates that
within North America labelling for GM content isrtgely irrelevant.

Tansey, J. 2003| The Prospects for Electronic Working Papers | Argues decision makers must recognize they cammestall public
Governing Series, W. Maurice Young controversies by using weak consultative approaches
Biotechnology in | Centre for Applied Ethics, Examines Canadian governance of biotechnology.
Canada Paper No. DEG 001 Gives a model of government with particular atimtio the historical
foundation.
Examines the idea that modern societies are gobkrivaa deterministic
fashion.
Gives an overview of environmental and risk assesstechniques.
Argues technologies are socially embedded. Undetstg the governance of
biotechnology involves considering the role of tagitalist infrastructure.
Argues the techniques used to assess the effebiste€hnology are weakly
predictive and operate under conditions of greaertainty.
Argues safety is only one of the factors influegcdhne emergence of public
controversies about hiotechnology.
Tegene, A.; | 2003 | The Effects of Technical Bulletin, ERS Presents empirical evidence on consumers’ willisgrie pay for
Huffman, W.; Information on Research Briefs, US biotechnology foods based on the presence or absérnabels.
Rousu, M. & Consumer Demand Department of Agriculture, Found that labels matter.
Shogren, J. for Biotech Foods: | (1903): 28, 2003, online at: | Found consumers discounted food items labelled “®Man average of 14%
Evidence from www.ers.usda.gov/publication Found information from interested parties and irtelent sources has a
Experimental s/tb1903 strong impact.
Auctions
Teisl, M.; 2003 | Labelling AgBioForum, Vol. 6(1-2) Conducted a survey of US adults.
Garner, L,; Genetically Found most respondents want a labelling progranefdrfoods, with a
Roe, B. & Modified Foods: majority of those respondents wanting labellingp¢gomandatory.
Vayda, M. How do US Found consumers are not aware of the extent tohaBlid food is already
Consumers want td being sold.
See it Done Found the use of GM ingredients was not the higloest production concern

Argues labelling may cause a short-run decreasal@s, but a broader long-
run acceptance.

Most respondents favoured a federal agency to astmirthe labelling
program.

Found a strong desire for labels to indicate thlesrand benefits of the GM
foods.

95



Teisl, M.; 2002 | Focus Group AgBioForum, Vol. 5(1) Used focus groups to gauge US consumer reactiatiffeoent GM food
Halverson, L.; Reactions to labelling policies.
O’Brien, K.; Genetically Found participants were unaware of the extent ticltwM ingredients are
Roe, B.; Ross Modified Food used in processed foods.
N. & Vayda, Labels Found GM-free claims are viewed with skepticism.
M. Found most participants favoured a mandatory latgeflystem, though they
were split on whether they were willing to pay héglfiood costs to cover it.
Found most participants want the label to indieatether the food contains
GM ingredients and why the genetic modification wWase.
Veeman, M. 2003 | Labelling Policy | Current Agriculture, Food & Regardless of the labelling regime, there are addsts for those producers
for GM Foods: Resource Issues, No. 4, p. choosing to label. There are identity preservatiosts for those choosing to
Pragmatism in 107-115 identify themselves as non-GM.
Action or Policy Canada has had difficulty creating a labelling mgidue to disagreement on
Failure? the multitude of issues, such as mandatory vs.ntaly, whether to include
only GM content or GM processes, maximum and mimimiolerance levels.
Veeman, M. | 2004 | Genetically Rural Economy Project Gave two hypothetical scenarios:
& Modified Foods: Report, Department of Rural | « The first was to assess preference for a policimioald place
Adamowicz, Consumers’ Economy, University of regulatory restrictions on the production, proasgsir marketing of food,
W. Attitudes and Alberta, 2004, (04-01) versus a policy that would increase food inspection

Labelling Issues

. The second assessed preferences for a policy thdt\regulate
restrictions on the production, processing or miamgeof food, versus a policy

for developing a labelling system for food thategunformation on the effects

of agricultural biotechnology.

Purpose was to study public concern associatedgeitietically engineered
foods as compared to other food safety concerns.

Assesses major issues that affect consumers’ niotivand behaviour related
to alternative labelling policies.

Results suggest that many consumers are prepaneaki® trade-offs for
higher levels of information or assurance of foodldy.

Results suggest that Alberta consumers are moliegvib pay for a policy
that would provide more information about agrictaltbiotechnology on food
labels, and for more emphasis on food inspectibeywere willing to pay the
least amount for a policy that would restrict babteology.
Part of the experiment used focus groups, for wkithbread was given as al
example.

Participants in focus groups identified health andironmental issues as are

D

as

of major concern for GM food.
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Also did a survey of Canadian households in general

Survey found that GM foods were believed to be visliy by an appreciable
number of respondents, but less risky for foodtgdfean most other food
risks. Respondents tended to see agriculturaldiiatdogy of somewhat more
of an environmental risk issue than an issue od feafety.

Found a strong preference for mandatory labellvey @oluntary labelling,
though stricter regulation was found to be mostaured.

Veeman, M.;
Adamowicz,

W; Hu, W. &

Hunnemeyer,
A.

2005

Canadian Attitudes
to Genetically
Modified Food

5 Crossing Over (E. Einsiedel &
F. Timmermans, Eds.)
University of Calgary Press,
2005: 99-113

Conducted a Canada-wide survey to test the eftdaisferent types of
information for pre-packaged sliced bread. One expnt focused on the
influence of different types of information fronff@irent sources. The secong
experiment focused specifically on the effectsifiecent labelling policies.
Found low trust in the food industry, farmers agstians and the federal

government as sources of information. Found higéttin research institutions

and consumer associations.

Found a majority do not have strong views eitheofoagainst GM foods.
Found strong support for mandatory labelling, tHoagnajority preferred
stricter regulation to mandatory labelling.

Found respondents were less likely to purchase @&dd) though this aversig
was reduced if there was a positive health or enmiental effect.

Found those who accessed further information weneropposed to GM
ingredients than those who did not access furtifermation.

Found the loss in welfare from labelling GM foodasahigher than the gain in

D

>

welfare from labelling non-GM foods.
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Evaluation of Biotechnology

nst

Author Date | Title Source Comments
Barton, J. & 2000 | Genetically Modified Agronomy Journal, Vol. Presents a balanced appraisal of environmentasssu
Dracup, M. Crops and the 92(4), p. 797-803 Proposes that environmental assessment must cotfsédeature of the genetic
Environment modification, the context of the biology of the mi@and the environment in
which it will be grown.
Argues that the environmental risk of releasing\@must be assessed agai
the background of current agricultural managemesdtires and ecosystems.
Brooks, G. & 2005 | GM Crops: The Global | Agbioforum, Vol. 8(2-3), p. | Studies global economic impacts on farm incomeeandronmental impacts.
Barfoot, P. Economic and 187-196 Shows substantial net economic benefits. Showsfisignt reduction in
Environmental Impact pesticide spraying and the release of greenhoisssga
the First Nine Years
1996-2004
Ellerbrock, M. 2002 | Metaphysical Keys to | Joint Annual Meetings of | Argues that, in order to assess agricultural blutetogy, it is necessary to
Evaluating Agricultural | the Association for the Sudy | adopt a common language that speaks to basic huahags. Proposes that
Biotechnology: of Food and Society and myth is suitable.
Eschatological Myths & | Agriculture, Food, and Argues that evaluating the social context in whiatechnology is developed
Epistemological Tests Human Values Society, involves principles of social ethics and epistergalal tests.
Chicago, IL, June 13-16, | Proposes a set of moral and spiritual criterieef@luating the impact of
2002 biotechnology on indigenous societies.
Fraser, V. 2001 | What's the Moral of the| Journal of Agricultural and | Examines the issues and problems raised by agnialittiotechnology in the
GM Food Story? Environmental Ethics, Vol. | context of ethical theory.
14(2), p. 147-159 Argues that many of the negative aspects do noedoom the unintended
effects of biotechnology.
Argues that if ethics is to address the adversaatspof agricultural
biotechnology, it must consider its conceptual fearark emerging from
Enlightenment, liberal, political and economic theo
Suggests that narrative and feminist critiques edlical bioethics are a good
place to start this project.
Lence, S. & 2002 | Impact of Biotech Graing Agbioforum, Vol. 5(3), p. Quantifies the economic impact of introducing GMps.
Hayes, D. on Market Structure and | 85-89 Found it optimal to maintain the identity of a gexgroportion of non-GM
Societal Welfare grain than is currently demanded by non-GM conssmer
In the long run, GM crops almost always benefitistyc There is one scenario
where overall welfare falls.
Lence, S. & 2005 | Genetically Modified American Journal of Develops a framework for examining price and welfeffects of the
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Hayes, D. Crops: Their Market and Agricultural Economics, introduction of GM products.
Welfare Impacts Vol. 87(4), p. 931-950 Found that introducing GM technology increases agate welfare, unless
production cost savings are small and consumersegi®usly concerned abou
GM foods.
Meziani, G. & | 2002 | Seeds of Doubt: North | Soil Association, 2002, Purpose was to asses the success of GM crops th Norerica and what
Warwick, H. American Farmers’ online at: problems have occurred.

Experiences of GM Crops www.soilassociation.org/sal Argues the evidence shows GM food crops are noteess.
sawebh.nsf/d9976776970e36Argues GM has disrupted GM-free production, destdolyade and undermine
80256b4c0040ab74/9ce8al4nternational competitiveness.
d75d3f65980256¢370031aR Analyzes farming impacts, contamination, econommpacts, legal issues, and
d0!OpenDocument farmers’ responses.

Otsuka, Y. 2003 | Socioeconomic Trendsin Food Scienceand | Reviews economic and social concerns about GM fatdreference to

Considerations Relevant| Technology, Vol. 14(5-8), p.| sustainable agriculture and rural development.

to the Sustainable 294-318 Suggests GM food has both positive and negatiwztffon capital stocks,

Development, Use and efficiency and equity.

Control of Genetically Examines three problematic policy options: intellet property protection,

Modified Foods trade liberalization, and biosafety implementation.

Wu, F. 2004 | Explaining Public Explaining Public Argues a cause of public hesitation to GM crops b@jhat consumers do no

Resistance to Genetically
Modified Corn: An
Analysis of the
Distribution of Benefits
and Risks

Resistance to Genetically
Modified Corn: An Analysis
of the Distribution of
Benefits and Risks

perceive significant benefits to themselves from @wps, while fearing
certain risks.

Conducts an economic analysis to determine whétledoenefits of one type a
GM corn outweigh the potential risks, and who bélaose benefits and risks.
Found that growers, consumers, and industry akfien

Found the welfare gain to individual consumersnisléand may not make up

—h

for perceived risks.
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Genetically Modified Wheat and Wheat Products

Author Date | Title Source Comments
DeVuyst, E.; 2001 | Modeling International Agribusiness and Applied| Proposes a model for estimation of demand and gugaplations using existing
Koo, W.; Trade Impacts of Economics Report, supply, demand, and elasticity estimates and rglgimcomposite supply and
DeVuyst, C. & Genetically Modified Department of demand functions.
Taylor, R. Wheat Introductions Agribusiness and Applied| Uses this approach in a model of world wheat tamteanalyzes the impact of
Economics, North Dakota| several plausible GM wheat adoption and consunmamability scenarios.
State University
Furtan, W.; 2005 | Regulatory Approval Journal of Agricultural Examines the optimal approval strategy for GM whedlhe US and Canada.
Gray, R. & Decisions in the Presence| and Resource Economics, | Uses a differentiated product trade model with gedous technology pricing.
Holzman, J. of Market Externalities: Vol. 30(1), p. 12-27 Found there are large distributional effects.
The Case of Genetically Found the introduction of GM wheat will create arked for “lemons”, resulting
Modified Wheat in the loss of export markets.
Generates a payoff matrix for the possible approutdomes.
Found wheat producers lose economic surplus, whilsumers and biotech
companies gain economic surplus.
Gao, G., 2005 | Consumers’ Search Journal of Public Affairs, Conducted a computer-based survey of Canadianndepts to determine
Veeman, M. & Behaviour for GM Food Vol. 5(3/4), p. 217-226 behaviour in searching for information about GMdepusing bread as the
Adamowicz, W. Information relevant product.
Found that slightly less than half actually soutletinformation.
Uses cost-benefit reasoning to assess the patitim®rmation access seen.
Found the probability that respondents would actgesmation was affected by
gender, employment status, rural or urban residearay the number of children
in the household.
Hu, W.; 2004 | Trading Off Health, European Review of Examines the trade-offs between risks and ber#fi&M foods, using a survey
Hunnemeyer, Environmental and Genetic Agricultural Economics, with bread as the specific food object.
A.; Veeman, Modification Attributes in | Vol. 31(3), p. 389-401 Uses a latent class model to analyze consumer@rpreees for GM foods.
M.; Food Found some consumers are indifferent to GM ingredie

Adamowicz, W.
& Srivastava, L.

Found considerable diversity in risk attitudes tagaGM foods.

Found 55% of consumers perceive little or no risleM foods. The remainder
are distinctly adverse or perceive significantsisk

Found the trade-offs between risks and benefitemgpipon individual
characteristics.

Found an average discount of 0.50 CAD per GM Iddfread.
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Hu, W.; 2005 | Labelling Genetically Canadian Journal of Analyzes consumer choices of bread under diffegvitfood labelling policies.
Veeman, M. & Modified Food: Agricultural Economics, Found substantial heterogeneity among tastes fi@reint bread attributes,
Adamowicz, W. Heterogeneous Consumer Vol. 53(1), p. 83-102 including the presence or absence of GM ingredients
Preferences and the Valug Estimates the value of information using a simatatbased bias-adjusted
of Information measure.
Found information from a mandatory labelling regiimenore valued than the
information in a voluntary labelling regime.
Estimates consumer benefits from labelling poligieterms of average market
prices for comparison in cost-benefit analysis.
Hu, W.; 2006 | Consumers’ Food Choices Working Paper, Studies information access behaviour and its effestproduct choices. Used
Veeman, M.; with Voluntary Access to | Department of Rural bread as the study product.
Adamowicz, W. Genetic Modification Economy, University of | Studies the effects of information voluntarily abtd rather than required.
& Gao, G. Information Alberta Applies three different approaches to model thisaveur in a Bayesian
Pending acceptance in the estimation framework.
Canadian Journal of Found less than 1/3 actually accessed the infoomgtiovided.
Agricultural Economics Found different types of information do impact aamer product choices. The
2006 special issue on nature of these effects is influenced by voluntgess to information.
demand Found there is a difference in the results of vi@gninformation provision
studies compared to compulsory information provisio
Huygen, |.; 2003 | Cost Implications of AgBioForum, Vol. 6(4), p. | Estimated cost differences for non-GM wheat atediffit levels of tolerance.
Veeman, M. & Alternative GM Tolerance | 169-177 Found an appreciable increase in cost as thresnats tighten from 5% to
Lerohl, M. Levels: Non-Genetically 0.1%.
Modified Wheat in
Western Canada
Lusk, J., House,| 2004 | Effect of Information about European Review of Used an incentive compatible auction mechanisnssess consumer willingness
L., valli, C., Benefits of Biotechnology | Agricultural Economics, to accept compensation to consume GM food, usiogies as the food.
Jaeger, S., on Consumer Acceptance| Vol. 31(2), p. 179-204 Found information on environmental benefits, heb#hefits, and benefits to the
Moore, M., of Genetically Modified third world significantly decreased the amount @iy consumers demanded |to
Morrow, J. & Food: Evidence from consume GM food.
Traill, W. Experimental Auctions in Found initial attitudes toward biotechnology haw&gnificant effect on how
the United States, England, individuals respond to information.
and France
Taylor, R.; 2003 | Potential Impacts of GM | Agricultural and Applied | Uses a spatial equilibrium model to evaluate thddrimpacts of introducing GM
DeVuyst, E. & Wheat on United States and=Economics Report, wheat.
Koo, W. Northern Plains Wheat Department of Found that producers who don't produce GM wheatlevéace externalities

Trade

Agribusiness and Applied
Economics, North Dakota

associated with GM wheat contamination.
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State University

Tenbult, P.; de | 2005 | Perceived Naturalness andAppetite, Vol. 45(1), p. 47-| Examines people’s acceptance of GM food.

Vries, N.; Acceptance of Genetically| 50 Food examples used were ‘butter’, ‘mars’, ‘tomatorisps’, ‘fish fingers’, and

Dreezens, E. & Modified Food ‘bread’.

Martijn, C. Found that acceptance of GM foods was most depéndehe extent to which
GM food is perceived to be natural but not on tkterst to which non-GM food
is perceived to be natural.

Veeman, M. & | 2004 | Genetically Modified Rural Economy Project Purpose was to study public concern associatedgeitietically engineered

Adamowicz, W. Foods: Consumers’ Report, Department of foods as compared to other food safety concerns.

Attitudes and Labelling Rural Economy, Assesses major issues that affect consumers’ ntiotivand behaviour related t
Issues University of Alberta, alternative labelling policies.
2004, (04-01) Part of the experiment used focus groups, for wiithbread was given as an
example.
Participants in focus groups identified health endironmental issues as areag
of major concern for GM food.

Veeman, M.; 2005 | Risk Perceptions, Social | Rural Economy Project Did experiments to determine Canadian perceptibitiseorisk of GM food and

Adamowicz, W. Interactions and the Report, Department of how their opinions are formed, and how they aftketr choices.

& Hu, W. Influence of Information o Rural Economy, GM bread was used as an example in the experiments.

Social Attitudes to University of Alberta, Found biotechnology for animals is a more imporfant safety issue that
Agricultural Biotechnology| 2005, (05-02) biotechnology for plants, though neither was thetpoessing food safety issue.
Found Canadians are not well informed about gemedidification.
Found the majority do not have strong views eitbheor against genetic
modification.
Found that preferences concerning GM food and skedated perceived risks
the product are diverse.
Found consumers are less likely to choose food @Githingredients.
Found that where mandatory labelling is requirell, I&belled products are
adversely viewed.

Veeman, M.; 2005 | Canadian Attitudes to Crossing Over (E. Conducted a Canada-wide survey to test the eftéatsferent types of

Adamowicz, W; Genetically Modified Food| Einsiedel & F. information for pre-packaged sliced bread. One axpnt focused on the

Hu, W. & Timmermans, Eds.) influence of different types of information fronffgirent sources. The second

Hunnemeyer, A,

University of Calgary
Press, 2005: 99-113

experiment focused specifically on the effectsitfecent labelling policies.
Found low trust in the food industry, farmers agsians and the federal
government as sources of information. Found higst in research institutions
and consumer associations.

Found a majority do not have strong views eitheofoagainst GM foods.

Found strong support for mandatory labelling, tHoagnajority preferred
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stricter regulation to mandatory labelling.

Found respondents were less likely to purchase &ddy though this aversion
was reduced if there was a positive health or enwirental effect.

Found those who accessed further information wenerapposed to GM
ingredients than those who did not access furtifermation.

Found the loss in welfare from labelling GM foodasahigher than the gain in
welfare from labelling non-GM foods.

van Wechel, T.;| 2003 | Consumer Valuation of | Agricultural and Applied | Conducted an experimental auction using cookiesfimsuand crisps to estimate
Wachenheim, Genetically Modified Economics Report, the influence of information bias. Used a standduttition Facts label and
C.; Schuck, E. Foods and the Effect of Department of those indicating they did not contain GM ingredsent
& Lambert, D. Information Bias Agribusiness and Applied| Found bids for presumed GM products were lower fhaproducts labelled as
Economics, North Dakota| hon-GM.
State University, (513) Found positive and negative-biased information lxatheased bids for GM
products.
Found the perceived level of risk increased withatiwe-biased information and
decreased with positive-biased information.
Concludes the effect of biased-information on atadajity and willingness-to-
pay for non-GM products may differ by product type.
Wilson, W.; 2003 | Issues in Development andAgbioforum, Vol. 6(3), p. | Summarizes information and important issues comog!i@M wheats, including
Janzen, E. & Adoption of Genetically 101-112 the evolution of GM wheats, agronomic competitiv@neonsumer acceptance|
Dahl, B. Modified (GM) Wheats traits, regulatory issues, segregation, identigsprvation, production and

marketing risks, and discusses the marketing sykitely to evolve.
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Notes

The research for this bibliography was conductedgudatabases of journal articles
available online from the University of Albertard#ries website. The databases used
include: Agricola, CAB Abstracts, Agricultural aghvironmental Biotechnology
Abstracts, Biological and Agricultural Index, anddaLit. These databases are highly
comprehensive covering journals published domdktiaad internationally.

Various search terms were employed with the indébieing efficient in the search
without excluding any relevant articles. Searchegan with more general queries and
then increased in specificity. Examples of queunissd are: “genetically modified” and
consumer; “genetically modified” and ethics not s@mer; “genetically modified” and
labelling; crops and bioethics; bioethics not anin@ genetically modified; and,
“genetically modified” and wheat. Additional areéd were found with help from Dr.
Michele Veeman, pointing me to additional resources

Articles were included in the bibliography if thegntained an appreciable treatment of
consumer or ethical issues. Those articles thamalidnclude such issues, or did so only
in passing, were excluded. Furthermore, articlesemed solely with genetic
modification of animals were not included. This vpasticularly important in the area of
ethics, as an appreciable number of articles weskiged on this basis. Articles dealing
with both animal and plant biotechnology, or thareno specific to either, were
included. Though political and economic issues wexrtethe focus of this project, a
number of articles concerned with such issues wetaded as a matter of interest.

Those included constitute a general survey ofitbeature, but are not comprehensive.
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Emphasis was placed on articles concerning Nortleraa. Articles dealing exclusively
with a country or countries outside North Americargvnot, in general, included. If the
article was highly informative for understandinggar issues within North America, it
was included.

Particular care was taken to find articles conegymenetically modified wheat or wheat
products. The requirements for inclusion in thdibdraphy were relaxed if the article
concerned wheat or used it in experiments. Thisduasto this project’s concern with
GM wheat as an emerging product.

Once the articles were collected they were survéyedommon themes and issues. This
led to the groupings as found in the bibliogragigny articles will be found under more
than one heading. The comments on these articlgdifiar slightly depending on which

heading they are found under, to provide emphasibase features relevant to the

grouping.
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