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ii. Foreword

As a child growing up in the Mississippi Delta, I experienced firsthand the joys of a little
girl running through the lush vegetation, planting and harvesting her own tomatoes, and feeding
livestock. Living in the Delta afforded me the unique opportunity to learn how to add appropriate
portions of fertilizer into the soil, appreciate the nutritional values of organic products, and
understand each stage of growing and harvesting food and cash crops (e.g. corn and cotton).

At a young age, [ was fascinated with the recurrent planting-harvesting cycle: i.e. seed
planting, to applying fertilizer in the ground, to seeds breaking through the ground and stretching
several feet high, to crop harvesting, and to beginning another cycle. Gleefully, I watched the
landscape change from one season to another. Sometimes, when I looked at the fields, the
scenery oddly appeared different. Some days the fields appeared a rich green, a dusty brown, or a
pitch black. I was always pleasantly surprised peering through the car window, traveling minutes
unending over the estates of agricultural lands. Growing up in the Mississippi Delta meant I was
constantly surrounded by agriculture. More crucial was the reality that many of my childhood
friends’ parents were farmers, with a few owning cotton gins.

During my puerility, my friends and I often debated which crops the farmers would plant
the next season. And these debates occurred months prior to harvest. We watched excitedly as
the agriculture industry developed in ways we could not imagine as youngsters peering through
the windowpane of out parents’ vehicles. However, in the last decade I have watched how major
crop producers within the agricultural industry have steadily shifted from traditional practice of
planting and harvesting crops with the aid of fertilizers, pesticides, and herbicides, to producing
genetically modified foods (GMFs). Today, as a young adult, I curiously investigate the

controversies that surround this expanding agricultural practice and food production process.

vi



Chapter I

INTRODUCTION

1.1 Theoretical Framework and Research Questions

A global controversy surrounding genetically modified foods (i.e., GMFs) began in the
1990s with the emergence of agricultural biotechnology, that engendered opposing views of and
regulatory frameworks for GMFs research, cultivation, and production and the resulting
transatlantic divide (Macnaghten, Carro-Ripalda, & Burity, 2015; Scholderer, 2005). This debate
about biotechnology motivated the World Health Organization (an arm of the United Nations
concerned with international public health) to formally define GMFs. According to the World
Health Organization (WHO) (n.d.), genetically modified foods refer to the foods derived with
genetically modified material (DNA) that has been modified in a way that does not occur
naturally (e.g. through inserting a gene from a different organism into the food). In line with
current literature on this subject, and for the purpose of this thesis, the term genetically modified
foods (GMFs) is used interchangeably with genetically modified organisms (i.e. GMOs) and
genetically modified food crops (i.e. GM crops) (Lynch & Vogel, 2001).

The end of the Second World War marked significant research improvements in crop
yields, mainly through the development of plant-friendly herbicides, pesticides, fertilizers, and
new farming techniques (Macnaghten et al., 2015). Subsequently, scientists began experimenting
with alternative ways to enhance the quality, variety, and pest-resistance of farm products. These
experiments led to the expansion of the biotechnology agricultural sector, which acted as a
seedbed for GMFs research and cultivation and initiated the inclusion of GMFs in the daily diet
of most American consumers (Macnaghten et al., 2015). Even though the research and

development, production, and consumption of GMFs spans well over two decades, many



consumers lack adequate knowledge on which to base their attitudes about GMFs. McHughen,
an academic molecular geneticist, explains that “[agricultural] biotechnology ... remains
controversial among the skeptical public” (2013, p. 172). Most of the potential benefits and risks
of GMFs are still unknown to the public, and the resulting consumer ambiguity further fuels the
consumers’ skepticism and the global controversy.

The agricultural production boom experienced in the biotechnology industry eventually
led to a significant increase in the supply of genetically modified foods in retail stores and
supermarkets in the United States today. In particular, the variety of GMFs approved in the
United States alone (by the Food Drug & Administration, i.e. FDA) has risen to approximately
144 crops (Benson, 2015). Furthermore, “of 1.5 billion hectares of arable land worldwide,
approximately 175 million hectares or around 12 percent are cultivated with GM crops”
(Macnaghten et al., 2015, pg. 8). Most of these crops are genetically modified, grown, and
distributed in a handful of countries, particularly the United States, Canada, Argentina, India, and
Brazil (Macnaghten et al., 2015).

The boom in the production and sales of GMFs has uncovered differences in the nature
and the role of the government regulatory systems and institutions within these countries. For
example, in the United States, no governmental institution has the sole responsibility of
regulating GMFs. The Food & Drug Administration (FDA), which is empowered to assess all
food products, is tasked with the responsibility to evaluate and approve of each GM product. Yet
when inspecting each food product, the FDA does not distinguish foods modified genetically,
from those modified organically (e.g. modified as a result of cross-planting), and from those
grown conventionally. In contrast to the institutions in the United States, the institutions in most

European countries not only regulate GMFs but also advise the government, providing vital



information and the nutritional value of the genetically modified products (Macnaghten et al.,
2015).

Prior to releasing food crops into the market, the European regulators assess whether
these crops are found to be healthy enough for consumption and safe for the environment. The
findings resulting from the assessments are made available to both the government and the
citizens. The contrasting nature of the processes and procedures adopted and practiced in the
European regulatory system and the United States regulatory system stems from the differences
in the methods used to assess risks, the effects of previous records of food technology incidents,
and the efficiency of policy impact on consumer behavior (Macnaghten et al., 2015). The
approach to safety assessment of GMFs in the United States focuses more on product’s quality
rather than on the output of the production process. The FDA does not measure additional risks
associated with GMFs with this approach because the FDA considers GM and non-GM food
products as substantially equivalent in nutritional value. With the adoption of the Coordinated
Framework for the Regulation of Technology, the “FDA announced that it planned to apply the
identical approach to GM foods that it had traditionally applied to foods developed by traditional
plant breeding” (Marchant & Cardineau, 2013, p. 126). In other words, the consumption of
GMFs is not perceived as risky in the U.S. as it is in Europe (Murphy & Levidow, 2006).

The FDA’s announcement through the Coordinated Framework for the Regulation of
Technology equally applies to the labeling and pre-market approval processes. Since the
announcement, various anti-GMO groups (e.g. Just Label It and Alliance for Bio-Integrity) have
instigated a campaign against the FDA’s ruling on GMO labels (Marchant et al., 2013). Initiated
in the late 1990s, this campaign, which has requested the inclusion of consumer demand in

policy-making decisions regarding GMFs, inspired public hearings to discuss genetic



modification and encouraged “[at] least 25 states [to consider] proposed legislation to require
mandatory GM labeling” (Marchant et al., 2013, p. 128). The primary goal of these anti-GMO
groups is to ensure the “proper” labeling of GMFs, which reflects their belief that GMFs and
conventional foods not genetically altered are materially different. The purpose of this group
effort is to ensure that consumers would be provided “an option which makes the possible risk of
eating GM food a voluntary choice” (Sleenhoff & Osseweijer, 2013, p. 166).

McHughen (2013) argues however that these anti-GMO activists, under the guise of the
advocated goal of properly labeling GMFs, have an ulterior motive. McHughen emphasizes that
the findings of scientific research have not provided support to the claim that GMFs are
dangerous and unhealthy for consumption. Furthermore, he explains that public scientists,
academic researchers, and many non-political institutions (e.g. the American Association for the
Advancement of Science, Britain’s Royal Society, the European Union’s European Food Safety
Agency, the United Nations Food and Agriculture Organization, and the World Health
Organization) propose that “GM foods are categorically just as safe as conventionally bred foods
of the same type” (McHughen 2013, p. 173). This contradicts the viewpoints of the anti-GMO
activists in the United States about the perceived health risks of GMFs and that “labeling is
necessary both to allow consumers to avoid such health risks and to track and investigate health
problems that may result from the consumption of GM foods” (Marchant et al., 2013, p. 129).

The campaign of the anti-GMO advocates in Europe has also been aimed at investigating
genetic modification labeling, but it did not rely on the presumption of health risks. “In Europe
and other jurisdictions where GM labeling has been implemented, the official justification for
such labeling is not based on any additional health risks of GM foods, but rather on factors such

as consumer preference and choice” (Marchant et al., 2013, p. 129). Most importantly, genetic



modification technology “was introduced during a time when the political influence of green
parties in Europe was especially significant, and European trust of government capacity to enter
food security issues was at its lowest” (Zilberman, Kaplan, Kim, Hochman, & Graff, 2013, p.
202). Thus, while the anti-GMO advocates in Europe, such as the German Alliance ‘90/The
Greens (one of the most prominent Green parties in Europe) and Greenpeace, virtually controlled
the debate over GMFs, the anti-GMO groups in the U.S. did not make a comparable impact
because they neither had gained significant consumer support nor had they put pressure on the
government and biotechnology industry until the market was already flooded with genetically
modified products (Zilberman et al., 2013).

Perceived health risks of GMFs is a prominent distinction between the current policies in
the United States and Europe. In Europe, regulation is based primarily on assessing the processes
of crop cultivation and production rather than on reviewing the qualities of the product. In
particular, the European Food Standards Agency and a panel designated for creating policy on
GMFs decide whether the cultivation and production of each GMF product is approved.
Furthermore, “[each] member state has a veto on the decision for cultivation of the GMO in its
territory (national safeguard measures), in which occasion the case goes to the Council of
Ministers in Brussels for a final decision” (Macnaghten et al., 2015, p. 9). Hence, Europe and the
United States have clearly different approaches to risk assessment and management. While the
U.S. system has adopted a top-down structure that seems to benefit mostly big producers of
GMFs, the European system implemented an upfront comprehensive regulation process aimed at
proving the safety of GMFs before they are sold to consumers (Macnaghten et al., 2015). In
general, in the U.S., GMFs are considered safe unless they are proven not to be, while in Europe,

GMFs are not considered safe until they are proven to be.



Previous major incidents related to food supply have further contributed to the global
controversy of GMFs as they have influenced both consumer and government views of GMFs.
According to Zilberman et al., “[consumer] concerns about food safety inevitably increase with
food safety problems, like the emergence of BSE, Hoof-and-Mouth (Foot-and-Mouth) disease,
and other problems in Europe in the 1990s” (2013, p. 204). The outbreak of mad cow disease
(i.e., Bovine Spongiform Encephalopathy — BSE) in the United Kingdom in the late 1980s is an
example of a significant food supply incident. Although this epidemic was not linked specifically
to modern biotechnology, it was generally related to food product safety and the effects on
consumer perceptions. The risks associated with beef consumption and “the failure to
acknowledge the uncertainties surrounding the link between bovine spongiform encephalopathy
(BSE) and Creutzfeldt—Jakob disease (CJD) led ministers [in the UK] to be ill-equipped to deal
with the crisis” (Macnaghten et al., 2015, p. 11). The risks and the failure to acknowledge have
contributed to a decline in the trust that consumers place in their governments. However, today,
the UK and European governments are actively taking actions to guarantee the availability of
safe food products.

The mad cow disease incident is exemplary because the entire Europe was influenced by
this outbreak, and therefore it provided a platform for anti-GMO groups within Europe. The BSE
incident led to a more radical approach towards biotechnology and the implementation of the
European Food Standards Agency’s GMO panel. In 1990, the EU introduced the Deliberate
Release Directive 90/220, which requires European Union member nations to confirm that foods
containing GMOs are not harmful to human life (Wynne, 2001). Evidently, the apprehension
from the mad cow disease incident resulted in the enactment of a lengthy GMF approval process

within Europe. In contrast, the United States was not majorly impacted from the disease



outbreak, resulting in a prominent difference in the national anti-GMO and GMF labeling
crusades and a difference in national consumer views on food safety and government trust.
Furthermore, Pennings, Wansink, and Muelenberg recognize that “the differences between the
United States and the European countries are not surprising since BSE has never been a problem
in the United States” (2002, p. 96).

Since the onset of genetically modified food research and the development of the GMFs
global controversy, many studies have focused on consumer perceptions and the willingness to
purchase genetically modified foods. Specifically, “[researchers] over the past 15 years have
delivered well over 100 estimates of consumers’ willingness to pay for GM foods using surveys
and experimental methods” (Colson and Rousu, 2013, p. 158). These studies have been
conducted in multiple countries and addressed various food products and biotechnology
methods. Even though there are several significant relationships consistently found in a majority
of the studies conducted (e.g. that US consumers are more accepting of GM foods than European
consumers), these research findings are difficult to apply to real-life situations (Colson et al.,
2013). For example, the findings of one study that “the magnitude of consumers’ discount for
GM foods depends upon the type of genetic modification, the type of food product, and how the
genetic modification alters the final product” (Colson et al., 2013, p. 163) are difficult to
generate across samples due to different sample demographics and nationality, different data
collection methods (e.g. surveys, auctions, experiments), and different methods used in testing
products. In addition, the results of any specific test capturing the important awareness of and
attitudes towards GMFs do not provide enough evidence for a global consensus about GMFs.

Due to the lack of a collective global consensus about health risks of GMFs, I want to

examine how in two nations the overall actions of the government, production companies, and



anti-GMO advocacy groups are mapped differently onto consumers’ attitudes towards
genetically modified foods. As a result of these differences, the consumers’ affective and
cognitive attitudes towards GMFs are likely to differ. In this study, I focus on examining cross-
nationally, Germany and the U.S., whether affective (i.e. “emotion”) or cognitive (i.e.
“knowledge”) attitudes influence consumer purchasing intent related to foods labeled as not
containing-GMOs. I sample consumers from Germany and the United States because they
provide two representative cases that have diverse cultures, government systems, influential
power of environmentalist groups, and access, although very limited in Germany, to GMFs. This
leads to the following research questions that are addressed in this thesis:

1. “How are GMFs purchasing intentions different between consumers in
Germany and the United States?”

2. “How do cognitive and affective attitudes towards GMFs affect the purchasing
intentions of consumers in Germany and the United States?”

To address these questions, I use the Health Belief Model (i.e. HBM). This model and the
related key concepts and research design are described in the subsequent section.

1.2 Research Model

To examine how national differences in the perceptions of genetically modified foods
pertaining to government regulations and producer/government actions are mapped onto
affective and cognitive consumer attitudes that influence their purchasing intentions related to
GMFs, I use the Health Belief Model (HBM). The HBM was originally developed in the 1950s
by a team of psychologists at the United States Public Health Service to explain behaviors
related to perceived health risks (Hochbaum, Rosenstock, & Kegels, 1952). The HBM proposes

the importance of one’s personal attitudes in determining health related behaviors. For the



purpose of my thesis, I have adapted the model to fit into the context of genetically modified
foods (Hochbaum, 1958; Turner, Hunt, Dibrezzo, & Jones, 2004).

Having reviewed the key variables used in the various adaptations of the Health Belief
Model (Hochbaum et al., 1952), in my thesis I focus on cognitive attitudes (which I label as
“knowledge”’) towards GMFs and the affective attitudes about GMFs of consumers in Germany
and the United States. By studying the influence of knowledge, I can assess the rational decisions
made by consumers based on their level of knowledge about GMFs (e.g., choosing whether to
purchase a GMF product because the government approves the product as safe to consume). In
contrast, studying consumer affective attitudes reveals their non-rational decisions made based
on their emotions (e.g., choosing to avoid GMFs due to the personal belief that they are harmful
to the environment). Figure 1 below is a pictorial representation of the formal model adapted to
explain the relationships between the consumers’ cognitive attitudes (knowledge) and affective

attitudes on their purchasing intentions of the GMFs.

Knowledge of
GMFs
Intentions to
Purchase
Attitudes GMFs
towards GMFs

Figure 1: Relationship between knowledge of GMFss, attitudes towards GMFs, and GMFs
purchasing intentions

This model is tested comparatively in the American and German contexts since these two
countries provide two national cases with different consumer attitudes towards and knowledge of
GMFs. In the United States, there is a significant extent of GMF cultivation and production with

no specific GMFs labeling requirements, because GMFs are considered substantially equivalent



to conventional foods. In Germany, however, there is in place an extensive regulatory process, as
many governmental institutions must approve the production and cultivation of any GMF
product. These differences reflect the variances in the producers’ practices and the government
policies in both the U.S. and Germany. Therefore, the purpose of my thesis is to study how these
differences are mapped onto the differences in the knowledge about and attitudes towards GMFs
between German and American consumers and how both variables influence consumers’
purchasing intentions.

To identify the key differences in the factors influencing purchasing intentions related to
GMFs of German and American consumers, I collected survey responses, separately analyzed
the data for consumers of each and compared the results for German and American samples.
Comparing these results is expected to provide a deeper understanding of consumer knowledge
and attitudes, as well as allow me to contribute to the current literature on consumers behaviors
related to GMFs. Studying consumers’ intentions in both Germany and the U.S. provides a
unique opportunity to gain insight on how consumers in culturally diverse nations view GMFs
(e.g. through the lens of government regulations or through the lens of labeling requirements) I
believe that the results of my thesis have the potential to provide relevant data on how consumers
are differentially guided in their intentions to purchase GMFs.

In the following chapters of my thesis, I review extant literature on GMFs, the Health
Belief Model, key variables used in my research, and various methodologies and then provide
my findings and a discussion of the results. The subsequent Chapter II describes the constructs of
knowledge, attitudes, and purchasing intentions and analyzes previous works. In Chapter 111, 1
explain the methodology used to gather and analyze the data, including the description of the

independent and dependent variables and the way they are operationalized. In Chapter IV, I
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present the results and findings of my analytical comparison of German and U.S. consumers. In
the final chapter, Chapter V, I provide a discussion of my findings, limitations to my research,

and outline my suggestions for future research on cross-cultural differences in consuming

genetically modified foods.
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Chapter 11

LITERATURE REVIEW

In this chapter, I describe the key constructs used in my model that I have developed to
address the research questions of my thesis. I base the development of my model, which is an
adapted Health Belief Model, on the literature review of previous empirical studies conducted in
the context of genetically modified foods. I focus the review on the constructs of knowledge,
attitudes, and labeling to propose the hypothesized relationships among these variables, which I
test empirically by analyzing the data that I have collected using the survey method.

2.1 Key Variables

Knowledge is one of the key variables in the Health Belief Model. As it is linked to
health related behaviors, knowledge is an independent variable of the model used in this study.
Knowledge, which reflects cognitive attitudes, is a complex notion that can be interpreted, as the
Merriam-Webster dictionary elucidates its definition, as information or understanding obtained
with experience or education, as well as awareness of something (Merriam-Webster online
dictionary, n.d.). In the survey I developed, both ways to interpret knowledge are included to
capture a full perspective of consumer cognitive attitudes and their effects. The survey questions
pertain to both general awareness of GMFs (e.g., where you can find them) and the amount of
information a consumer has previously gathered about GMFs, including through both self-
research and the collection of information given by the government and production companies.
In summary, knowledge is assessed in order to obtain an understanding of the cognitive attitudes
that influence the purchasing intentions of consumers.

The second independent variable used in the model of this study, consumer attitudes

towards GMFs, is also a critical building block of the Health Belief Model. Consumer attitudes,
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which play a major role in most studies about GMFs, encompass attitudes related to perceived
risks and benefits. In previous studies examining consumers’ GMF purchase intentions,
consumer attitudes were contextualized as reflecting “a person’s attitude toward GM foods is a
function of his/her beliefs about GM foods and the implicit evaluation responses (or aspects)
associated with those beliefs” (Han, 2006, p. 80). Additionally, cultural traditions, government
regulations, and trust in the biotechnology scientists were also found to influence consumer
attitudes. The survey questions related to consumer attitudes are formulated to elicit the
emotional reactions of consumers towards GMFs based upon perceived risks and benefits.
Hence, this variable has been included in my model to uncover the consequences that affective
attitudes have on consumer GMF purchasing intentions.

The dependent variable of my model reflects consumer purchasing intentions in terms of
the likelihood that a consumer would be buying a product with a label stating that the product
contains no GM-ingredients. Alternatively, I could have included a question measuring the
degree to which a consumer intends to buy a product labeled as non-GMO versus a similar
product with no label or with a label stating that the product does contain GMOs that would
allow a more complete view of consumer purchasing intentions of GMFs. However, as it would
have been virtually impossible for me to determine whether the products with GM ingredients
and those without GM ingredients were equally available to the sampled consumers, such a
question was not included in this study.

In the United States and Germany, there is a lack of labels indicating genetic
modification, both on products containing GMOs and products without GMOs. The reasons for
this scarcity are different in both nations, but observing a label can alter a consumer’s purchasing

decision. For example, many studies conduct auctions, in which new pieces of information about
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the product being sold are progressively provided as the auction proceeds. With each new piece
of information, previous studies found that participants often alter their original bids when the
product was offered with no label or additional information. Purchasing intentions are predicted
through consumer affective and cognitive attitudes, but including a non-GMO label on the
product affords a closer look into the dependent variable by adding another dimension to my
thesis study.

The three key variables adapted from the Health Belief Model (HBM) and described
above are the key components of the model used in my thesis. Consumer attitudes, knowledge,
and purchasing intentions of GMFs are the main focus of this research because GMFs have
inspired and expanded the global controversy and transatlantic divide surrounding
biotechnology. In order to understand GMFs controversy, it is imperative to understand how it
affects consumers’ GMF purchase intentions. The literature review provided in the subsequent
section is focused on the description of the key variables of my model and illustrating how these
variables have been used in past research on consumer intentions to purchase GMFs.

2.2 Literature Review Supporting My Model

The field of biotechnology, which has been growing for decades, has expanded deeply
into the process of food production. In particular, genetic plant modification stemming from
biotechnology affects methods of plant cultivation and food manufacturing in a global scope.
This modification occurs when a gene from species A is inserted into the DNA of species B, thus
a new organism is created with the aid of technology (Vecchione, Feldman, & Wunderlich,
2015). In the United States, it has been estimated that approximately “75-80% of packaged or
processed food items on supermarket shelves nationwide contain GMOs” (Vecchione et al.,

2015, p. 1). Similar estimates, though, are not available for Europe or Germany.
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Due to the relatively large quantity of GMFs produced in the US and the global
controversy surrounding GMFs, researchers have conducted an abundance of studies on how
consumers respond to products containing genetically modified ingredients. The focus of most
past studies was on the perceptions, consumer reactions, and attitudes towards GMFs. As they
are related to consumer purchasing intentions based on labeling, and perceived risks and benefits
of GMFs. In the subsequent section, I focus on the methodologies used in the previous literature
to support my hypotheses on the differences of German and American consumers’ purchasing
intentions in regards to GMFs.

Methodologies: The most common methodologies used in the previous studies are
surveys, questionnaires, and mock auctions. Surveys, mostly structured to collect quantitative
rather than qualitative data, have been used because they are an efficient way to assess the
respondent’s knowledge of GMFs and their attitudes towards them. For example, Bredahl (1999)
used a laddering interview technique to evaluate consumer views in four European nations and
included in his publication figures showing phrases that consumers could associate with both
natural and genetically modified yogurt and beer. Studies using this methodology have also been
conducted in the United States, but they lack the element of comparison provided in Bredahl’s
study (Tegene, Huffman, Rousu, & Shogren, 2003; Bredahl, 1999). Moreover, the study is
specific to yogurt and beer, while a majority of the other studies with surveys or interviews are
more general, asking about the overarching idea of GMFs.

The other popular method used in previous studies is mock actions. Colson and Rousu
argue that “[experimental] auctions avoid two of the primary concerns surrounding choice
experiments: they are theoretically incentive compatible due to their non-hypothetical nature and

they directly elicit a measure of individuals’ [willingness to pay] without any researcher
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assumption of functional form™ (2013, p. 158). Given these properties of auctions, they have
been utilized in a significant number of past GM studies. However, Colso et al. (2013) also
emphasize the limitation of auctions related to the special procedures used in an individual
auction. The setup of each auction has the potential to affect the bidding values of the consumer
participants, resulting in the auction not being an accurate measure of real-life consumer
purchasing decisions. Even with this limitation, auctions have consistently been used in studies
pertaining to assessing intentions of consumers to purchase GMFs.

In a study using an auction methodology, Noussair, Robin, and Ruffieux (2004) utilize
the Becker-DeGroot Marschak auctioning mechanism. The auction allows participants to place
bids on products, and before each round of bidding, a new piece of information about the product
is given, such as the where the food was produced or the ingredients of the product. Also, the
reactions to labeling can be easily evaluated through an auction. Another study using an auction
experiment researched consumer willingness-to-pay when food products do and do not contain
labels that indicate the product was made with genetic modification (Tegene, Huffman, Rousu, &
Shogren, 2003). “Prior to the bidding, each participant received one of six information packets
containing statements about biotechnology gathered fr