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Abstract. We investigate the role of information on consurhgeduation for food
products containing genetically modified organis(@&MVOs), using data from a
specifically designed survey. We provide three madsaults. First, we show that
introducing mandatory labels to identify whether ot a food product contains
GMOs, significantly reduces consumers’ valuatiorec@d, adding to the label
additional information on GMOs significantly affectaluation. Third, no matter the
sign of the information previously received, consusnare more willing to trust
General Practitioners (GPs), the information souhey prefer most. Overall, these
results indicate that the crucial issue is not gthesence of the labgler se but the
availability of the necessary information to makeod use of the label content to
assess potential health risks deriving from GM footh particular, our findings
suggest that this can be achieved by properly fimfog (and convincing) GPs and
other health professionals that risks for humartheae minimal.
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1. Introduction

Surveys designed to measure confidence in fooduptedeveal that a significant
fraction of European consumers believes that seaesgects of foods (taste, farming
methods, nutritional content, and — most imporiangafety) have indeed deteriorated
in recent decades (e.g., Poppe and Kjeernes, 28@8jdes a clear role played by
producers, also Public Authorities are held resimbmdor this trend. According to a
Special Eurobarometer Issue, 47% of the EU citizhinsk that Public Authorities
attach a higher importance to economic goals thaheir well-being. The other side
of the coin is that 42% of EU citizens considdikiely that the food they eat is risky
for their health (European Commission, 2006): 5% 0 citizens would indeed like
more information on the safety of food productsr(ipean Commission, 2008).

A patrticularly relevant and critical issue for pigbhealth emerges when modern
biotechnology, and its impact diood safety is considered. As it is well-known,
biotechnology gives producers the possibility ofdifying the genetic material of
organisms to confer to products (mainly food aretlijesome desirable characteristics
(such as, for instance, resistance to insects, hwisitould reduce the need for
pesticides). Not surprisingly, as far as genetioipaation is concerned, 25% of EU
citizens declare to be “very worried” and 37% to“faérly worried”; overall, 62% of
EU citizens fell uneasy with genetically modifiedganisms (European Commission,
2006). However, about half of the European consameuld buy GM foods if it were
proved they are healthier or more environmentanfily (European Commission,

2008).



Taking this situation as simply the result of sofgeeen lobbies” successfully
campaigning to influence public opinion and prefiees is reasonably too simplistic.
Consumers’ diffidence is more likely to be rootedai genuinaincertaintyabout the
consequences upon both their health and the natokétonment deriving from the
production and consumption of food products commagingenetically modified
organisms, or GMOs (e.g., Nestle, 2003).

But how public opinion is influenced, and by whom2his work we offer some
evidence to provide an answer to these questiondntgstigating the role of
information on consumers’ valuation for food progucontaining GMOSs, using data
from a specifically designed survey involving a séenof undergraduate students at
the Faculty of Economics of the University of Turdur aim is to study individuals’
valuation for a specific product (which can possatizer genetically modified content
or not) as long as the nature and the source aithitable information changes.

Confirming previous studies, our findings indicaltet the genetically modified
content of foods significantly alter consumers’ ualon. Moreover, we also find
evidence — consistent with European surveys (Elggpean Commission, 2006) - that
individuals choose (and give sensibly more valueth® information received by
General Practitioners (GPs). This suggests thaswuoars are basically interested to
the consequences upon their health of the produetiml consumption of genetically
modified foods. In this respect, the informatiorcaiwed by GPs is exactly the
information which is required to assess these apresgces. In particular, when asked

to choose among different sources (including “grémvbies” or business-oriented



newspapers), they prefer the information receivéthiw a long-term relationship
characterized by personalized trust, revealingttiet perceive this information as the
most reliable and unbiaséddence, consumers’ diffidence in GM foods probably
reflects the uncertainty in the medical profession regarding GMOs and their
consequences for public health and the environment.

Even if our sample is not obviously representatif/the whole Italian population,
still our results deserve attention from a polieygpective, in that they emphasize two
important facts often neglected by Public Authesti The first of such facts is that
health is the primary concern for consumers; theors@é is that to beeffective
information about biotechnology should be givenirtgkinto account consumers’
confidence that their health concerns are promatpunted for. In terms of policies, at
least two suggestions stem from here. First, siantifying food as having
genetically modified content reducigso factoindividuals’ valuation, it is likely that
the biotech industry and the green lobby groupd kékep on wrestling about the
contentious issue of whetherandatorylabeling should be enforced or not. It seems
clear that as far as European consumers will pggaeipotential danger to their health

related to the use of GMOs, the biotech industg/dneeasonable interest in contrasting

1 On trust in GPs see, e.g., Pearson and Raeke )(20@D Tarrant et al. (2003). A recent
anecdotal example of this confidence in GPs isreffdy the HLN1 vaccine. During the 2009-
2010 pandemic, most of the European populatiorsezfuo take the vaccine, despite this was
strongly recommended by the experts appointed byWorld Health Organization (whose
recommendations for the pandemic  period are &laila on-line at
http://www.who.int/csr/disease/swineflu/en/inderijt It was generally preferred to follow the
suggestions not to take the vaccine coming froms{rob the) GPs. It is noteworthy that in a
well-known speech delivered to the Polish Parlianfen November 5, 2009), Poland's Health
Minister Eva Kopacz, a former medical doctor whaqtised as a GP for many years before
becoming Health Minister, argued against the H1Bidcine.



labeling. But denying labeling can be seen as itrast with the article 153 of the EC
Treaty, which affirms that: “in order to promoteetinterests of consumers and to
ensure a high level of consumer protection, the @anity shall contribute to
protecting the health, safety and economic interest consumersas well asto
promoting their right to informatianeducation and to organize themselves in order to
safeguard their interests” (emphasis added). Seceoridle it is obvious that
information about GMOs is valuable to consumers,aficthe information received by
consumers can modify their beliefs towards biotetdqy. It is extremely important
that the information source is perceived as unbiase., it is crucial that whoever
provides information is perceived as having norggeat stake. This means that GPs
(or other health professional) can be empowergurdgide a fair view of the current
state of knowledge about GM foods, e.g., makinglabk to their patients updated
scientific information as soon as it becomes abglaBut this also means that health
professionals need to be properly informed (andvicmed) themselves about the
effects on health deriving from both the productom consumption of GM foods.

The paper is organized as follows. In Section 2owiefly review some previous
results concerning consumers’ attitude towards GNtDshe presence of different
information sources. In Section 3 we describe tihevey. Section 4 illustrates the

results. Section 5 provides some discussion andwbes.



2. Health at risk: Consumers’ valuation and informaion about

food characteristics

Since the XIX century two forces have reshapeddbd production industry. On
the one hand, technological advancements have nsaadl scale productions
economically inefficient and have allowed for lotegm food conservation (through
refrigeration, packaging, and the use of chemicakgrvatives); on the other hand,
improvements in both information transmission anahs$portation of goods have
lowered the costs of separating consumers from ymerd, thus sharpening
information asymmetries (e.g. Beraldo and Turdil1). The result of these processes
has been a greater difficulty for consumers tosssfmod characteristics, which in turn
has stimulated food adulteration with increasingltherisks (e.g., Alsberg, 1931). The
reaction of Public Authorities has traditionally éme that of enforcing a stricter
regulation for the production and marketability fobd products. Nowadays, State
regulation has however lost a large part of its @gowhe most obvious reason (but not
the only one, as remarked below) is that a globahemy would require global level
regulation, something clearly difficult to achieve.

In such a situation, it is therefore not surprisihgt new information provided to
consumers is able to substantially affect theiugabn, especially when it concerns
technologies surrounded by a high degree of uriogrtén terms of health risks.
Indeed, a first well-established result in therétere is that positive (resp. negative)

information about food production/processing tedbgies increases (resp. decreases)



willingness to pay (WTP) for a particular good ablexperiments designed to catch
individuals’ market preferences. For instance, edxal. (2002), who examine the
effects of alternative descriptions of “food irratibn” on the WTP for a pork
sandwich irradiated to contrdkrichinella by considering a sample of 87 primary food
shoppers, find that whilst a “favorable” descriptiof irradiation increases WTP, an
“unfavorable” description decrease& iHowever, when both the pro- and the anti-
irradiation descriptions are provided, the negatiescription dominates, and WTP
decreases. This result remains true even if eftteenegative information is identified
as coming from a lobby group (e.g., a consumer eatp group), or the information
itself is provided in a clearly non-scientific waj. possible explanation for this
outcome can be offered by (some version) of thesg&rat Theory, which provides a
sensible account of why individuals tend to giverengalue to negative information
(e.g., Kahneman and Tversky, 1979).

These findings have been confirmed for the cas&Mffoods by Rousu et al.
(2007). Their study analyses the behaviour of Xdtviduals auctioning upon three
items in the presence of information reflectingfetiént perspectives: the biotech
industry perspective, the environmental groups pestive, and athird party
perspective characterized by having no interestaite. Their findings are consistent
with some of the results provided in our paperstfibidders sensibly reduce their

willingness to pay for a food item even if no otli@iormation, except the genetically

2 Trichinella is a harmful parasite which causesese\nfections Trichinellosig. As recalled
by, e.g., Nestle (2003), irradiation is a technigised to kill pathogens and other unwanted
microbes using cobalt-60 and cesium-137 (i.e.,atémi) to bombard foods, which — not
surprisingly - induces dread and outrage; more imaodly it cannot guarantee sterility.



modified content, is provided; second, bidders wdeive only the biotech industry
perspective are willing to pay a premium for GM dpdinally, negative information

has an higher impact than positive information onsumers’ WTP for genetically
modified foods.

If the “sign” of new information is important infatting consumers’ valuation, it
is also natural to expect that tleeedibility of the information source significantly
affects individuals’ reactions. According to Frevetral. (1998), credibility is however
strongly influenced by individuals’ prior attitudeadividuals who hold extreme views
might choose not to trust an information sourcheathan change their attitudes. Lusk
et al. (2004) also find that initial attitudes havsignificant effect on how individuals
respond to new information.

Focusing on modern biotechnology, the issue of wimdbrmation source
individuals have more confidence in to tell thethris tackled by Bucchi and Neresini
(2004) in a two-wave survey (a representative sampll,022 ltalian citizens aged
over 18 responded to a phone survey in Septemif®€y; 20other representative sample
of 1,017 citizens were interviewed in November 2000heir results confirm that
individuals have more confidence in an informatsaurce when they perceive that the
information it offers is not strategically providedver one third of the sampled
individuals declare to trust universities and stigts (36%); consumer organizations
(28%), environmental organizations (18%), Publidhuities (6%) and industry and
entrepreneurs (2%) follow. There is one aspecthi study which is worth being

emphasized: as far as modern biotechnology is coede the percentage of



individuals who trust Public Authorities is verywop a finding consistent with the
results provided by the studies commissioned by Eleopean Authorities (e.g.,
European Commission, 2006). A possible explanatsothat European consumers
believe that the biotech industry is highly capalefluencing public regulation.

A related question is whether the aversion thataorers display in surveys about
GM foods really reflects their actual market bebavi For example, Noussair et al.
(2004) find that in laboratory experiments an hjggrcentage of consumers (42%) is
willing to purchase GM foods provided it is suféaily inexpensive. This is in line
with the recent findings by Aoki et al. (2010), veleostudy investigates consumers’
reaction to a food additive (sodium nitrite) prasierham sandwiches in both real and
hypothetical situations. Consumers’ WTP (valuatido) ham sandwiches without
sodium nitrite are estimated to be lower in theegxpent and higher in the survey,
after negative and positive information is provideohplying that the effect of
information differs: the information related toviaur seems to have more influence on
the consumers’ choice behaviour in a real situatidmle the information associated
with health risk plays a relatively more importaote in a hypothetical situation.
Overall, lab experiments seem then to catch sompecss of individuals’ preferences
which differ from those aspects caught in survégsparticular, differently from lab
experiments, individuals involved in surveys mayibduced to see themselves as
placed in the role ofitizensrather than in that odonsumersand may therefore be
stimulated to make judgments from the society'swpof view (e.g., Noussair et al.,

2004). This seems especially true whenever indalglare confronted with ethically



difficult issues (Nyborg, 2000). As the central sfien in the European debate about
GMOs concerns the role of information in conditimgnithe support of citizens/voters
to policies favoring the production and consumptidriGM foods, we consider here

survey analysis as the most valuable tool to glédtial) preferences.

3. The survey

3.1. Design and Procedure

The survey on which this study is based was comrduat the University of Turin,
Faculty of Economics, on November.2009. 108 undergraduate students, randomly
recruited, were involved. After taking a seat, ggrants were asked to both switch off
their mobiles and stop talking to their colleaguBfce the beginning they were
informed that the survey consisted of differentgeta and that they would have
received the instructions — read loudly by a tutcstage by stageln each stage, a
tutor delivered to any participant a paper displgyil) the picture of a one liter
unbranded orange juice Hox2) the basic information about the product (wetght
and content); 3) some stage-dependent informatlmoutathe product. The task
subjects had to perform in each stage was to #tabevaluation of the product and to

report it on an anonymous card. Subjects were riméol that, in each stage, their

® We used what experimentalists call a within-subjsign in order to observe if and how
consumers’ choices may change across the treat@enisw information becomes available.

* The picture was slightly manipulated in order & gd of the brand and to avoid noise in the
data due to subjects’ opinion on that particulanil.
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valuation could not have exceeded their endownsantio 5 eurd At the end of each
stage, subjects’ valuation was collected.

The survey consisted of four stages. In stag81), subjects were provided only
with some basic information about the product. #mtipular, participants received a
card with the picture of the product and a labehwgiome basic information (Fig. B1).
In stage AS2), they were notified that the orange juice am#d GMOs by adding a
specific information to the label (Fig. B2). In tlieird stage(S3), the sample was
randomly divided into two groups (A and B), and seast information was provided.
In particular, group A got pro-GMOs information;ogp B anti-GMOs information
(Fig. B3 and B4). Finally, in the fourth sta{fé4), subjects were allowed to select the
sender of somadditional information choosing among four alternatives (B&): a
GP; a green lobby groufis(eenpeacg a business-oriented newspapiéiSple240re
the Italian daily reflecting the views of the buesiis association Confindustria); and the
scientists.

In order to check whether choices were affected dmeio-demographic
characteristics, at the end of the fourth stagejestd were asked to fill up a
guestionnairg/Appendix C). When all the students handed in tbestjonnaire the

survey ended. The survey lasted about 45 minutes.

5 This restriction was introduced to avoid carekesswers.

11



3.2. Data description

108 undergraduate students of the University ofinfufFaculty of Economics,
participated in the survey. A summary of particiggansocio-demographic
characteristics is presented in Appendix D TableAbout 49% are male. The mean
age of the participant is 22.8. 58% of the subjéatsrviewed declare to regularly
consume orange juice. 39% control the label wheyinguproducts and all but one
knew what GM foods are. Since only 20 participalgslare whether they are in favour
or against GMOs (with 17 out of 20 that were adgaiistech food), more than 80% of
the sampled individuals do not seem to have anycpéar opinion about GMOSs. This
is a particularly favourable condition, as onehsf &im of the survey was precisely that
of understanding which kind of information indivila do choose when they are not

sufficiently informed.

3.3. Results

Data accruing from the survey show that - althoagly 17 participants declared
to be against biotech food - a considerable redudti average valuation is observed
as soon as the genetically modified content ofpitoeluct is displayed. This happens
before any additional information about GMOs is providey the researchers. In
particular, while subjects’ average valuation ini§®.78, average valuation in S1 is
1.46. The difference is statistically significamtaired t-testt = 10.64,p = 0.000).

Hence:

® Socio-demographic data are available only for dHiem.

12



Result 1. When subjects are informed about the geneticatidified content of the

product, their valuation decreases.

This result is in line with findings by Rousa al. (2007). A possible explanation
relies on the risk averse behaviour adopted by wuoess in an environment
characterized by scarce information and uncertafiigut the consequences upon
health of consuming GM foods. Notice that contngllifor socio-demographic
characteristics (see Appendix D, Table 2) it tuons that individuals who usually
scrutinize the label to inspect the characterigiicthe product, display a significantly
lower valuation in S2 with respect to S1 (0.65 860 Mann-Whitney test, z = 1.849,
p = 0.064), a result in line with the findings byudghi and Neresini (2002). This point
is indeed relevant. As introducing mandatory laliel&gdentify whether or not a food
product contains GMOs significantly reduces conssimealuation, introducing such
labelling without first winning consumers’ diffidea due to uncertainty and scarce
information, may produce severe market failureseftmlly worthwhile exchanges
could not be carried out due to lack of informatimimout the consequences arising
from consuming the product.

In S3 subjects are provided new additional infoirorat Participants were
randomly selected into two groups (A and B) ands@st information was offered in
addition to the label where the genetically modifreature of the product is signalled.

Group A got pro-GMOs information; group B got a@GMOs information. 62

13



participants were informed about the positive dbotion of genetically modified food
to reduce world hunger (INFO1_POS), while 46 suisjegere told that GM foods
increase allergies (INFO1_NEG). Notice that botferimation have been proposed as
arguments pro- or against-GMOs in public debatas,(Blestle, 2003). This additional
information has a significant effect on individualaluation, even if the size of such
an effect varies according to the type of informatireceived (either positive or

negative). In particular we find that:

Result 2. Positive (negative) information about GMOs pesily (negatively) affects
subjects’ valuationThe impact of the negative information on subjeetduation is

higher than the impact of positive information.

Analysing subjects’ valuation (see Appendix D Tab)git turns out that in S3 the
average valuation is higher than in S2 for thosgividuals who receive positive
information (0.98 in S3 vs 0.73 in S2; Wilcoxonttes= 4.67,p = 0.000; Kolmogorov-
Smirnov testD = 1.5, p = 0.000), whereas it is lower for those who reeeiegative
information (0.40 in S3 vs 0.83 in S2; Wilcoxon tfez = -5.588, p = 0.000;
Kolmogorov-Smirnov testD = 3.0217,p = 0.000). On average, individuals who
receive positive information increase their valoatby 34%, whereas individuals who
receive negative information decrease their vabmally 51%. It is worth noticing that

whereas the positive information was related todbetribution given by GMOs to

14



preserve the environment, the negative informatias related to the risks they imply
for consumers’ health.

This reduction in the stated valuation, consisteith the findings both by Fox et
al. (2002) and Rousu et al. (200®,robust to some key contrblsFirst, we check
whether differences in average valuation betweentwo groups is due to a sample
selection bias rather than to the nature of therin&tion received. We therefore
compare the two groups’ valuation in S2: a MannM#éy test confirms that no
sample bias has occurred £ -0.577,p = 0.564). Second, we control for socio-
demographic characteristics. The only significaniffecence is registered when
considering students’ gender. In particular, fesialeaction to negative information is
slightly smaller than males; furthermore, femallesve a stronger reaction to positive
information (Mann-Whitney testz = 2.475,p = 0.013). More details are given in
Appendix D Table 4. The econometric analysis comdithe statistical significance of
these results (see Appendix E, R1). Consideringliffierence in the average valuation
of thei-th individual between S3 and S2 as the dependaigbla of a multivariate
model, both the coefficients associated with theiades INFO1 NEG and
INFO1_POS, which record the type (whether negativepositive) of information
given to each individual, display the expected gitggative and positive respectively)
and are statistically significant at the usual @erice levels. The effect persists across

specifications and is robust to the addition oftoae (only in the third specification

” Recent analyses based on field data (e.g., DeaPaal Scoppa, 2010) similarly show a
sensible effect on consumers’ demand for a pasichtand whenever negative information
concerning that brand is provided.
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the variable INFO1_POS keeps the expected sigrbéchmes insignificant). Notice
that the difference in average valuation betweenaB8 S2 is less responsive to
positive information if the subject is male (thiffeet is caught by the variable
INFO1_POSmale in R1 Appendix E, whose coefficient is negativel atatistically
significant).

In S4 the scenario is more complex. Subjects arengihe opportunity to ask for
additional information. Each participant can choaseong different sources — GPs
(DOC), a green lobby group (GREEN), scientists (S&)d a business oriented
newspaper (NEWS). This implies that it is possibbe identify eight groups —
INFO1_NEG_DOC (N = 28), INFO1_NEG_GREEN (N = 5)\FHO1_NEG_SC (N =
10), INFO1_NEG_NEWS (N = 3), INFO1_POS_DOC (N = ,25)
INFO1_POS_GREEN (N =11), INFO1_POS_SC (N = 205@_POS_NEWS (N =
6). Each of these groups consists of individuale Wave received in S3 either positive
or negative information on GMOs, and then choos84rone of the four information
sources given the information received in S3. Befooving further, it is important to
note that the sign of the new information was meealed in advance to participants,
but only publicizedafter their choice. This means that the choice was oohditional
on information received in S3, and on thast each participant hold in these different
information sources. Two issues are then relevant:ha) what source is considered
the most reliable; b) what is the impact of the nafermation given the messages

previously received.

16



As for the first issue, Table 5 (Appendix D) regottie distribution of choices in
S4. About 50% of the subjects choose to get furitifermation from GPs, no matter
the type of information received in S3; scienti€28%) follow. This result is more
striking when gender is considered. Nearly 70% emdles — the gender more
concerned with health risk issues - choose GPhagreferred information source, a
result probably reflecting gender differences skraking behaviour, which has been
observed both in lab settings and in the field.(eGyoson and Gneezy, 2009). In
particular, according to the literature, women fmend to be more risk averse than
men, either because of differences in emotionatti@as to risky situations, or because
they interpret risky situations as threats whiclouti be avoided. This latter
interpretation fits well in the case of GMOs.

For what concerns the second issue, it is wortktingtthat information given by
GPs (negative in our survey) significantly affeetduation (see Appendix D Table 6).
The Wilcoxon test shows that the reduction in vaduabetween S4 and S3 emerging
as soon as individuals are exposed to the infoomatdming from GPs, is statistically
significant. Notice that neither positive (NEWS)rnweutral (SC) messages seem to

affect individuals’ valuation. This result is sunmzad as follows:

Result 3.Individuals trust GPs most as a source of infoiorabn food safety. When —

as in our case — GPs provide a negative informatidmout GMOs, this message

reduces valuation, no matter the sign of the infatiam previously received.

17



The above findings are confirmed also by the ecaiomanalysis. In particular,
considering a simple probit model (Table R2 in Amgig E), the probability of
choosing in S4 one of the most popular informatioarces (i.e., DOC or SC) does not
depend on the type of information previously reedivas the coefficients on variables
INFO1_NEG and INFO1 _POS are both statisticallygngicant. The only variable
which has a statistically significant effect on thebability of choosing one of the
above mentioned information sources is relatedetodgr. As discussed above, this is

probably reflecting gender differences in risk tekbehaviour.

4. Discussion and Concluding Remarks

According to a view which can be traced back to Ad&mith’s Lectures on
Juresprudence (1763 [1978]), markets can enfortswborthiness, as those sellers
which offer low quality products are punished witstracism. This view is based on
the assumption that consumers are always ablentbdit the quality of the goods
which are being provided, either by immediate im$ipa (search goods or after
consumption €xperience goodslt is clear that if this were the case, the scépr
public regulation would be very limited. It shodé primarily aimed at ensuring that
producers’ behaviour would not limit the workingrofirket forces. However, the need
for public regulation has increased significantieothe last two centuries along with

the dramatic development of new technologies, wihialle endowed producers with

18



the chance of marketing goods whose quality cahadiscertained neither before nor
after consumptiontiust goods.

This asymmetric information problem is particulargjriking also for food
products, and even more so for those food produmtsaining genetically modified
organisms. Let us first assume that GM foods abstantially identical to other food
products from the point of view of safety and healsks, and that the only problem
from the societal point of view is to avoid adudtéon that cannot be ascertained by
consumers. The standard answer by policy makepsaiect consumers has been the
creation of independent agencies (e.g., Beraldo Bumdhti, 2011). But the actual
concern is that the agencies which were creatgafdtect consumers - such as for
instance thd-ood and Drug Administratiom the US (FDA, created in 1906), or the
recent European Food Safety AuthoritfEFSA, created by European regulation
178/2002) - are less and less able to properlyhda fob for several reasons (e.g.,
Nestle, 2003). First, because the number of pradute be controlled has greatly
increased, while the budget of government aget@ssdeen reduced, not only relative
to the need of additional contr&lSecond, because agencies are called to regatade f
producers which have become more and more powenfid,can exercise inexorable
pressures on governments to obtain more favourdelgsions. Third, because

responsibility of controls has been allocated tmwmber of bureaucracies, that in order

8 As it was recognized in a recent editorial pulgistbyNature the FDA has never before had

so many demands placed on it, nor has its budgstlmen so constrained relative to its duties:
“Between 2001 and 2007, for example, the numbdd®food-manufacturing plants under the

FDA'’s jurisdiction increased from about 51,000 tormthan 65,000, yet the number of staff in
its foods programme fell from 3,167 to 2,757. Atreat inspection rates, any given domestic
food company faces a less than one-in-four chamdeeimg inspected once in seven years”
(Getting what you pay foNature 462, 26 November 2009, p. 390).
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to supply an effective action and really guarariteel safety need to coordinate their
activities. Given these difficulties, reputational mechanisaem to have substituted
in recent decades more traditional public contriol®ther words, consumers solve the
asymmetric information problem involved in buyingedencefoodsby relying on the
reputation of producers.

However, reputation cannot work for new technolsgiend the idea that GM
foods are identical to traditional foods from theind of view of health risks is not
easily accepted by consumers, who question whatharot GM foods should be
marketed at all given the uncertainty in terms cémtific evidence supporting the
absence of any risks for human health. This vielwased on at least three different
unsolved issues. First, there is uncertainty onlting-term consequences to health
following GM foods intake. For instance, as docutedne.g., in a recent paper by
Tudisco et al. (2010), there is evidence of smatigdically modified DNA fragments
in milk (but also in kids organs) when mothers &d with genetically modified
soybean. An increase in cell metabolism is alsetesl; but there is no evidence to
show what are the risks for consumers’ health ¥alhg this increase in metabolism. A
second issue is related to the allergenic poteafi®@M foods. If the DNA for a new
gene is introduced into a food, that food will atdevelop a new protein, which can
cause allergic (unknown) reactions to some pedphel the allergenic potential of
most GM foods is both unpredictable and not eathtable (e.g., Nestle, 2003;

Woolhiser and Metcalfe, 2003; EFSA, 2010). A thigsue concerns the impact of GM

° As for US, if we take food security in a broadense, Nestle (2003) estimates that about four-
dozen federal bureaucracies are involved in priotgdbod against terrorists attacks.
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foods on antibiotic resistance. In particular, ¢desng plant biotechnology, many fear
that the use of antibiotic resistance marker geéne&M plants can contribute to

increase bacterial resistance, aggravating thelgarolfor public health. Also in this

case, conclusions from expert panels go in thectiire of uncertain and unpredictable
effects (e.g., EFSA, 2009).

The ambiguities on the risks for human health doshadow the ambiguities on
the risks for the environment (and, indirectly, lmmman health). From this point of
view, a first unsettled dispute is about the paksilihat characteristics of GMOs can
be transmitted to non-GMOs. For instance, transgeifseed canola plants have been
found to pass on herbicide resistance to relatestisieAs these reproduce at a highest
pace than crops, there is fear that cross-polbnatiill create varieties of super-
resistant weeds that could displace traditionalpgrand result in an ecological
catastrophe (e.g., Nestle, 2003). A second isstedated to the risks for biodiversity,
and — in particular — for beneficial insects, whetposed to GM plants. The most
striking example on this matter is the debate dmed around the case of monarch
butterflies and th®t corn starting from the contribution by Losey et(aR99). As the
authors argue, the genetically modified corn takegantage from a toxin, which has
been however proved to be harmful not only for at mausing severe damages to
crops, but also for insects like the monarch bflikst These findings were highly
criticised by Sears et al. (2001), who concludeat the impact on monarch butterfly
population ofBt corn is negligible. As before, these wide diffaves in opinions by

highly reputed scholars can only result in an iase&l uncertainty surrounding GMOs.
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Traditionally, when the consequences of consumingaaticular good are
uncertain, there are two competing visions of pubdigulation. The “paternalistic”
vision dictates that - given the lack of reliablgformation and a likely myopic
assessment of the health risk by consumers - goents should be called to make a
final decision about the opportunity of marketitg tproduct. A competing vision -
rooted in the liberal principle that anyone is Hest judge of his or her own interest -
claims that governments should only favour both thesemination of valuable
information and an acceptable level of competitiamong producers, leaving
consumers free of making the choices which suintbhest. It is commonly argued that
the first vision has basically characterized therofaan policy towards GMOs,
whereas the second would fit better the directiodentaken by U.S. In any case, both
visions would reflect citizens’ (voters’) attitudesvards GM foods, rooted in cultural
sensitivities, trust in regulation and quality bétavailable information (Gaskell et al.,
1999).

The above mentioned distinction is however lessipeethan what is commonly
understood. For example, one can interpret the pbcy of not requiring labelling
food with genetically modified content as paterstidi as well, for it presupposes that
there is no need to inform consumers to allow thiermake the right choice given
their beliefs. The government has already maderitfl consumerén order to avoid

confusion’. Indeed, the favour accorded by consumers to dfio@ogy may in many

9°0On this point see,e.g., results by Mathios andlifp (1999). The authors test whether
regulatory changes in the mid ‘80s in the US — Wwhadlowed producers to link diet to disease
risk in advertising and labelling — resulted in moyped consumers’ food choices (i.e., more
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cases reflect governments’ support; as in ChinagravtPublic Authorities work to
fulfil a self-sufficiency food policy (McCluskey anLoureiro, 2003). This compels us
to consider the arguments put forward to increagsip acceptance of GMOs. Pro-
biotech parties usually try to gain support for G8By emphasizing that their use
contributes both to enhance environmental quatty t® increase food availability, so
reducing the world hung€r But these arguments tend to overcome consumers’
diffidence by proposing that comprehensible casti@ss be traded-off with the
potential gains accruing from full exploitation wibdern technology. Apart from not
being entirely clear why pro bio-tech parties shdug interested either in reducing the
world hunger or in contributing to preserve theimmment, there might be reasons to
argue that the alleged beneficial effects deri¥iogn the diffusion of biotech food are
regarded by consumers as second-order with regpébeir primary concern, that is
their health.

How should then the decision between tpaternalistic policies, one aimed at
informing consumers and the other aimed at helpargsumers to avoid confusion, be
made? Our results put forward that information okl@ matters, and negative
information matters more than positive informatigvhich suggests that consumers’

are risk-averse); hence — having decided to matkete products — governments

information is better) or, on the contrary, conflismnsumers slowing improvements in diet
that would otherwise occur (i.e., more informatimnworst). Results suggest there is no
evidence in support of the “confusion hypothesi®h the contrary, more healthful product
innovations emerged from the competition of prodsiaa health.

1 see, for example, the website of tBeuncil for Biotechnology informatiora non-profit
organization that communicates science-based irdtlom about the benefits and safety of
agricultural  biotechnology and its contribution tosustainable development,
http://www.whybiotech.com/.
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should impose mandatory labBlsGM foods are practicalljndistinguishablefrom
their non genetically modified counterparts. Theref in the absence of labelling
information, no chance is given to consumers tontifie them. Labels involve
substantial costs for the biotech and the foodstitks, basically connected to the need
of maintaining a segregation system (e.g., Buckwelhl., 1999; Wilson and Dahl,
2005). From this point of view, even if there wa@ doubts that GMOs are safe for
public health, labelling would be beneficial to samers, because it would allow them
to properly identify different products Clearly, this benefits should be weighted
against costs. But labelling (and benefits for comsrs) is even more important here,
given, as discussed before, uncertainty on seimpalrtant aspects concerning GMOs.
Second, our findings indicate that not all inforilmathas an equal value to
consumers; these trust particularly what they keli@re unbiased information sources,
like their GPs. This result indicate that the calicgsue is not the presence of the label
per se but the availability of the necessary informattormake good use of the label
to assess potential health risks. In the lighthi$ tesult, the problem for producers
should not be to lobby in order to obtain a non dadory label, but to remove
uncertainties and ambiguities surrounding GM fodaisr results suggest that this can

be achieved by properly informing (and convincin@Ps and other health

20n Europe, actual legislation dictates that food &ed must carry a label if they contain (or
are produced from) GMOs in a proportion higher tB&h%.

13 Not surprisingly, labels are used to inform constsrabout different production techinques,
involving organic farming or exclusion of GMOs.
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professionals that risks for human health are maftfmThe fact that producers of GM

foods are not going in this direction is an indirgignal of the remaining uncertainties.
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Appendix A — The Experimental Design
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Appendix B — Decision Sheets

FIGURE B1. Decision sheet in S1.

CODE

Net WT: 1 liter
Ingredients: orange juice
No GMOs

Supose you are endowed with 5 €. How much are
you willing to pay to get the product displayed
above?

FIGURE B2. Decision sheet in S2.

CODE

Net WT: 1 liter
Ingredients: orange juice
Contains GMOs

Suppose you are endowed with 5 €. How much are
you willing to pay to get the product displayed
above?
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FIGURE B3. Decision sheet in S3
(Group A — Positive information).

CODE

Net WT: 1 liter
Ingredients: orange juice
Contains GMOs

The newscast gave the following news: the
use of GMOs increases crops and helpsin
reducing global hunger

Suppose you are endowed with 5 €. How much are
you willing to pay to get the product displayed
above?

FIGURE B4. Decision sheet in S3
(Group B — Negative information).

Net WT: 1 liter
Ingredients: orange juice
Contains GMOs

The newscast gave the following news: the
use of GMOs causes immune reactions and
increases the percentage of allergic people

Suppose you are endowed with 5 €. How much are
you willing to pay to get the product displayed
above?
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FIGURE B5. Decision sheet in S4.
Subjects choose the information source among: GPSreenpeace, Il Sole240re, Scientists

Net WT: 1 liter
Ingredients: orange juice
Contains GMOs

INFORMATION

Suppose you are endowed with 5 €. How much are
you willing to pay to get the product displayed
above?

Information — GPs

Genetically modified proteins are very injuriousftek having consumed
genetically modifiedfood, we can keep on living with genetically maoekf
proteins for long time because they continuouspficate in our body. Doctors
report increasing digestive problems among thetrepts during the last ten
years.

Information — Greenpeace
Plants and animals become a sort of “living” gengiollution that shifts,

reproduces itself and interacts with the surrougainvironment. If something
goes wrong, there is no way to come back: the gsoeirreversible.
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Information — lISole24ore (October 2007, the 28th)

Vegetables are more and more attacked by new girage parasites. The
recombined techniques of the DNA allow us to séesrt actually, GMO food

is more ecologic.

Information — Scientists

Is biotech food safe for human being? Yes, unté thpposite is proved.

Concerning toxicity, it is clear specific effecteiin GMOs are not likely to be
expected.
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Appendix C — Socio-Demographic Questionnaire

CODE:

1. Age:
2. Gender: Male Female

3. How often do you do shopping?Never  Once a month Twice a month
More than twice a month

4. If you did not answer “never” to the previousestion: do you check whether the
product you buy contains GMOs?'es No

5. Do you usually buy orange juiceXes No
6. Is this the first time you have heard of gerafycmodified food? Yes No

7. If you answered “yes” to the previous questimoyld you tell us if you are either:
in favour of GMOs  against GMOs

8. Do you live out of Turin? Yes No

9)If you have answered “yes” to the previous questhow do you usually come to
the University? bycar  bytram/bus by train.

34



Appendix D - Tables and Figures

TABLE 1. Variable Definition.

Variable Definition Mean St.dev. | Min | Max
Male 1 =male 0.49 0.5

Age participant's age 22.8 4.83 20 54
Supermarket| 1 = participants who regularly go toghpermarket 0.1z 0.33

Control 1 = participant controls the label befotging a product 0.39 0.49

Juice 1 = participant regularly consumes orangeejui 0.58 0.49

Pro-GMOs 1 = participant is pro GMOs (only 20 sgbgeanswered) 0.15 0.37

First 1 = participant know what GMOs are All butedknew what GMOs mean$s
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Table 2. Determinants of average valuation in Sand S2.

Average valuationin | Average valuation

S1 in S2
M (N =51) 1.57 0.88
F (N =54) 1.36 0.71
Mann-Whitney test p=0.28 p=0.35
Juice (N =13) 1.49 0.79
7 Juice (N =91) 1.43 0.77
Mann-Whitney test p=0.10 p=0.35
Control (N =41) 1.40 0.65
7 Control (N = 63) 1.50 0.86
Mann-Whitney test p=0.45 p=0.064
Supermarket 1.45 0.93
(N =13)
7 Supermarket 1.46 0.76
(N=91)
Mann-Whitney test p=0.8 p=0.13
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TABLE 3. Average valuation (S2 and S3) by quality binformation received, either
negative (INFO1_NEG) or positive (INFO1_POS).

Average valuation in | Average valuationin | Wilcoxon test Kolmogorov-Smirnov test
S2 S3
INFO1_NEG 0.83 0.40 p = 0.000 p = 0.000
(N =51)
INFO1_POS 0.73 0.98 p = 0.000 p = 0.000
(N =54)
Mann-Whitney test p =0.564
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TABLE 4. Average valuation (S2 and S3) by sex amguality of the information
received (either negative or positive).

Average Average Difference in Wilcoxon
valuation in S2 | valuation in S3 average test
(1) (2) valuation
between S3 and
S2
(2)-(1)
INFO1_
NEG
Male (N = 14) 1.15 0.63 -0.52 p =0.0024
Female (N = 30) 0.72 0.31 -0.41 p =0.000
Mann — p=0.334
Whitney test
INFO1_
POS
Male (N = 37) 0.75 0.87 0.12 p = 0.0055
Female (N = 24) 0.71 1.14 0.43 p = 0.0003
Mann — p=0.013
Whitney test
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TABLE 5. Distribution of the choices concerning thenformation source

in S4 by sex.
M F TOT
Physicians 18 35 53
Scientists 19 11 30
Other 14 8 22
TOT 54 51 105

Chi2 p=0.01



TABLE 6. Average valuation (S1-S4) by quality of iformation received in S3 (either

positive or negative) and choice of the informatiorsource in S4.

INFO1_NEG_DOC
(N = 28)
INFO1_NEG_SC
(N = 10)
INFO1_NEG_GREEN
(N=5)
INFO1_NEG_NEWS
(N=3)
INFO1_POS_DOC
(N = 25)
INFO1_POS_SC
(N = 20)
INFO1_POS_GREEN
(N = 11)
INFO1_POS_NEWS
(N=6)

Average
valuation in

S1
1.42

1.29

1.32

1.43

1.45

1.67

1.6

Average
valuation in

S2
0.87

0.84

0.61

0.83

0.82

0.74

0.41

0.93

Average
valuation

in S3 (1)
0.4

0.58
0.04
0.4

1.17
0.88
0.45

1.47

Average
valuation in S4

)
0.13

0.66
0.14
0.37

0.48
0.94
0.34

1.62

Wilcoxon
test

1)=0©)

p =
0.0007

p =
0.5653

p =
0.000
p=0.1%

p=0.1%
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Appendix E — The econometric analysis

R1. OLS Regression. Dependent variable: Average duation S3— Average evaluation S2

INFO1_NEG - .436*** -.316** -.55**
(.07) (.13) (.254)
INFO1_PO$S .24 3%** AB2*rx* .25
(.06) (.131) (.274)
age - - .009
(.01)
INFO1_NEG'male - -.036 -.071
(.166) (.165)
INFO1_PO$male - - .299** -.349%**
(.132) (:13)
INFO1_NEG*control - .042 .05
(.156) (.155)
INFO1_PO$control - -.043 -.039
(.136) (.134)
INFO1_NEGHuice - -21 -.18
(.16) (.156)
INFO1_POSjuice - -.038 -.009
(.129) (.134)
INFO1_NEG* - -.366 -
supermarket (.361)
INFO1_POg - -.119 -
supermarket (.172)
N 108 104 104
F 27.76*+ 6.3**+* 6.9%***
R? .3437 4014 3971

Standard errors in parentheses
** gignificance at 5%
*** significance at 1%



R2. Bivariate probit regression — Dependent varialds: DOC, SC

DOC SC
INFO1_NEG -.155 -1.02
(.702) (.739)
INFO1_POS -573 -.808
(.745) (.809)
age .037 .002
(.029) (.03)
male -.879*** 573*
(.291) (.309)
control -.219 257
(.283) (.29)
juice -.007 -.158
(.277) (.298)
supermarket .621 -.378
(.436) (:47)
N 104 104
rho R
Wald chi2 50.7%**

Standard errors in parentheses
* significance at 10%
*** gignificance at 1%



