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ABSTRACT 

WILLINGNESS TO PAY FOR GENETICALLY MODIFIED FOODS: EXPLORING THE 

ROLE OF BENEFIT TYPE AND MORAL OPPOSITION 

 

Emily K. Hunter             Advisor:  

University of Guelph, 2019                       Dr. Vinay Kanetkar 

 

Past research has shown that man-made marketing cues are able to reduce consumers’ moral 

opposition to genetically modified foods, which results in increased purchase intentions. The 

overall objective of this research was to determine if man-made marketing cues for genetically 

modified foods would be able to reduce the willingness to pay gap between non-genetically 

modified and genetically modified foods. This thesis also explored how consumers respond to 

different genetically modified benefit types. The results found that natural marketing cues 

generate a higher willingness to pay premium than man-made marketing cues, contrasting the 

initial hypothesis. Results also indicated that a health benefit type elicits the most positive 

response from consumers, and a taste benefit type elicits the most negative response. These 

findings suggest that consumers’ willingness to pay for genetically modified food is not driven 

by moral opposition alone. These results contribute to the genetically modified food literature, as 

well as providing substantial implications for several entities throughout the genetic modification 

supply chain.  
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Chapter 1. Introduction  

Genetic engineering (GE) or genetically modified (GM) organisms occur when gene 

technology alters the genetic machinery of living organisms, such as animals, plants, or 

microorganisms. The terms GM and GE are not well-defined; for the purpose of this thesis, 

Health Canada’s definition of GM and GE will be used. Health Canada (2016) defines GM foods 

as: 

GM food is one derived from an organism that has had some of its heritable traits 

changed. This can involve: Traditional techniques of crossbreeding, using chemicals or 

radiation to alter the genetic make-up of the organism’s cells in a process called 

mutagenesis, applying recombinant deoxyrubonucleic acid (DNA) or genetic engineering 

techniques - for instance, introducing a gene from one species into another species  

Moreover, GE is defined as: 

An organism is considered genetically engineered if it was genetically modified using 

techniques that permit the direct transfer or removal of genes in that organism. Such 

techniques are also called recombinant DNA or rDNA techniques   

GE technologies are quickly advancing; there are countless potential uses of GE in 

development. However, while the majority of the scientific community supports genetic 

modification and the advancement of biotechnology, consumers are much more skeptical (Health 

Canada, 2016; National Academies of Sciences, Engineering, and Medicine, 2016). GM foods 

are only acceptable to certain value-oriented segments of consumers when a reduced price 

discount is applied (Hu, Hünnemeyer, Veeman, Adamowicz, & Srivastava, 2004). 

Overwhelmingly, consumers oppose GM foods and avoid consuming products with a GM label 
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on principal; they lack an educated understanding of what GE is and the outcomes of such 

technologies (Frewer et al., 2013). Many people are tenacious in their condemnation of GM 

foods and are unbending in their beliefs; this creates difficulties in marketing GM foods and 

persuading consumers to perceive the benefits. Many consumers do not believe GM foods are 

necessary or useful for everyday consumption; therefore, the perceived risk is not worth any 

perceived benefit (Frewer et al., 2004; Horlick-Jones et al., 2007; Scholderer & Frewer, 2003). 

The main resistance to GM foods are negative perceptions of the risk/ benefit scale and moral 

opposition (Frewer et al., 2013; Rigaud, 2008).  

Some experts believe that health claims (i.e. the presence of a beneficial ingredient or 

enhanced health content) or sustainability claims (i.e. the ability to enable reductions in energy 

expenditure or the ability to benefit disadvantaged populations), will be most influential in 

reducing the negative perception of GM foods (Rigaud, 2008; Scholderer & Frewer, 2003; 

Scholderer et al., 1999). However, there exists conflicting literature on how presenting GM food 

benefits to consumers affects willingness to pay (WTP). Some research has found that certain 

benefit types increase WTP (Jaeger et al., 2004; Loureiro & Bugbee, 2005; Lusk, Moore, House, 

& Morrow 2001; Mucci & Hough, 2004), while others have found no improvement (Canavari & 

Nayha, 2009; Lee et al., 2018).  

Despite opinion that increased scientific literacy will decrease the perceived risk 

associated with GM foods (Frewer & Salter, 2002; Scholderer et al., 1999), Frewer, Scholderer, 

and Bredahl (2003) and Frewer, Howard, and Shepherd (1998) determined the aversion to GM 

foods cannot be mitigated through a purely utilitarian approach. Simply providing information to 

consumers to reduce their perceived risk is not sufficient to improve opinion of GM foods or 

enable consumers to see the benefits. Hingston and Noseworthy (2018) provide evidence that 
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moral opposition hinders consumers’ ability to evaluate the benefits of GM foods; therefore, 

reducing moral opposition is necessary for marketers of GM products. Moral opposition derives 

from beliefs that anything natural is good, and humans intervening in nature is bad (Leyser, 

2014; Rozin et al., 2004). This argument maintains that natural entities are superior and healthier, 

and human intervention deprives and compromises the inherently beneficial components. This 

belief usually claims that natural foods are purer, and therefore, less harmful for consumption 

(Rozin, 2005; Rozin et al., 2004). However, as conveyed by Hingston and Noseworthy (2018), 

marketing a GM product as man-made, not as natural, diminishes this effect.  

The overall objective of this research project was to determine whether different genetic 

modification benefit types elicit a WTP premium when moral opposition is mitigated, and which 

benefit type consumers respond most positively to. Since moral opposition hinders consumers’ 

ability to perceive the potential benefits of GM foods (Hingston & Noseworthy, 2018), it is 

plausible to assume that in past WTP studies, researchers found conflicting results because moral 

beliefs prevented participants from fully interpreting the GM benefits. The research questions 

and hypotheses were created following this assumption.   

This thesis will present and discuss a review of the relevant literature on genetic 

modification, marketing GM foods, and WTP, and then identify a gap in the existing literature. 

The hypotheses created from the research gaps will then be discussed. Next, the methodology 

used will be outlined,  as well as the results from the data analysis. Finally, a discussion of the 

findings, contributions, limitations, and potential future research are included 
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Chapter 2. Literature Review 

2.1 History 

While modern gene manipulating technologies are relatively new, farmers, researchers, 

and scientists have been altering genetics for over 30,000 years through selective breeding and 

artificial selection (Rangel, 2015). Over many generations, the practice of selecting organisms 

with the most optimal traits and mating them with the intention of combining these traits through 

their offspring has resulted in drastic genetic change. For example, dogs are all descendants of 

wolves and were carefully selected to increase docility and create various breeds (Wang et al., 

2013). Corn is a plant example as it originally began as a wild grass with very few kernels; over 

hundreds of years, it has been selectively bred to have larger ears to eventually resemble the corn 

grown and consumed today (Balter, 2013). While artificial selection still occurs, it is not what is 

typically considered the modern process of altering genetics or GE. Artificial selection is the 

precursor of GE and the earliest example of humans influencing genetics.  

The birth of DNA modification can be traced back to 1944 when scientists discovered 

that genetic material could be transferred from one species to another (Avery, MacLeod, & 

McCarty, 1944). Modern recombinant DNA technology was developed in the 1970’s when two 

scientists, Boyer and Cohen, invented a technology to cut a gene out of one organism and insert 

it into another. They successfully transferred a gene that encodes antibiotic resistance from one 

strain of bacteria into a different bacteria strain (Cohen, Chang, Boyer, & Helling, 1973).  

By 1976 biotechnology became commercialized, allowing companies to experiment with 

genetic engineering. Soon after, scientists began genetically engineering soybeans, potatoes, 

cotton, rice, sugar, and tomatoes with the intention of making these crops resistant to insects, 
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antibiotics, diseases, herbicides, and pesticides. By 2010, 29 countries had planted 

commercialized biotech crops, and 31 countries had granted regulatory approval for transgenic 

crops to be imported (Clive, 2015). The first genetically modified animal approved for human 

consumption use was the AquAdvantage salmon in 2015, which was engineered to grow year-

round rather than only during spring and summer months (Bodnar, 2010).  

2.2 Benefits of GM Foods 

Based on the results of over 1000 experiments worldwide, an expert panel of scientists 

have concluded that criticisms against GM foods can be rejected on strictly scientific criteria. 

Experts found no reasonable evidence of negative health effects directly attributable to eating 

GM foods, as well as no adverse environmental effects or reduced diversity from GM crops (The 

National Academies of Sciences, Engineering, and Medicine, 2016). As of 2015, the global 

market value of GM crops was estimated at $15.3 billion (ISAAA, 2016), and an estimated 70% 

of processed foods in the United States contain GM ingredients (Scientific American 2013). 

Many GM crops have been designed to enrich the nutritional value of food (Gunther, 2014), 

improve global food security (Oliver, 2014), and reduce the need for pesticides (Carpenter, 

2010).  

GM nutrient-dense crops are more cost-effective, sustainable, and realistic than other 

methods of biofortification, such as conventional plant breeding (Hefferon, 2015). Through 

biotechnology, scientists are able to nutritionally enhance crops with essential and micro-

nutrients, such as iron, vitamin A, calcium, zinc, and protein (Perez-Massot et al., 2013). A 

famous example is Golden Rice, a variety of rice that has been genetically engineered to 

biosynthesize beta-carotene, a precursor of vitamin A. Vitamin A deficiencies are prevalent in 

developing countries as diets are often limited to simple carbs and nutrient-poor foods, such as 
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rice. Dependency on such foods can severely affect children and pregnant women and result in 

irreversible blindness, reduced immune response, impaired haemopoiesis, and skeletal stunting. 

Rice dense in vitamin A significantly reduces the prevalence of this deficiency and prevents one- 

third of deaths for children under five years in developing countries, roughly 2.7 million children 

annually (Hefferon, 2015; Golden Rice, n.d.).  

Furthermore, there is a general need for GE to meet increasing population demand for 

food (Ray, Mueller, West, & Foley, 2013; Oliver, 2014; Shepherd, 2009). Agriculture is facing a 

crisis; there are competing challenges surrounding food production as demand increases while 

supply decreases. The population growth indicates that the global demand for food will surpass 

what is currently available; while at the same time, food producers are experiencing greater 

competition for land, water, and energy with the threat of climate change and population growth 

(Godfray et al., 2010; Oliver, 2014). To combat this threat, abiotic stress resistant biocrops have 

been created to survive in harsh climates where extreme weather conditions make agriculture 

challenging (Kumari, Swapnil, Kumar, Perween, & Tirkey, 2019). Additionally, bacterial, 

fungal, and viral resistant crops have been generated to control plant viruses and protect against 

biotic stresses, which significantly reduce yields (Kumari et al., 2019). The optimization of crop 

genetics to increase yield and improve resistance is necessary to support population expansion 

and reduced arable land (Pellegrino, Bedini, Nuti, & Ercoli, 2018).  

Two meta-analyses conducted in 2014 and 2018 concluded that GM crops increased 

farmer’s yields up to 25%, and had lower labour and input costs than conventionally grown crops 

by 60% (Klümper & Qaim, 2014; Pellegrino et al., 2018). Therefore, if there is a significant shift 

away from GM foods towards non-GM foods, there would be a significant increase in the cost of 

crops. The indirect cost would also be affected as more land would be required (Entine & 
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Chassy, 2017). A substantial shift away from GM foods will tighten supplies and drive up prices 

for all foods. This has the potential to affect all stakeholders as both producers and consumers 

will be paying more for all products (Klümper & Qaim, 2014).   

2.3 Marketing GM Foods 

2.3.1 Public Opinion of GM Technology  

GM food advocates face many obstacles in communicating the benefits of GM food; 

there exists an information void on GM technologies which is often filled by anti-GMO 

proponents (Hefferon, 2015; Leyser, 2014). A recent extensive Health Canada report determined 

that while most Canadians have a distinctly negative opinion of GM food, there is a lack of 

understanding surrounding the technology, as well as its associated benefits. Focus groups found 

the term “Franken-food” popular when discussing GM foods, with many participants falsely 

believing that genetic modification changes the nature and composition of the product by 

injecting the crop with hazardous materials like hormones, antibiotics, and steroids. Many 

participants believed that profit-motivated corporate greed was the driving factor behind GM 

foods (Health Canada, 2016).  

As addressed in the Health Canada (2016) report, one main issue identified is the self-

reported level of consumer understanding. Health Canada asked participants, ‘How would you 

rate your understanding of each of the following areas of technology?’. The three areas were 

genetic modification, genetic engineering, and food biotechnology, with 23% percent of 

participants reported a good understanding of genetic modification, 19% reported a good 

understanding of genetic engineering, and 16% reported a good understanding of food 

biotechnology. The further away from the term genetic modification and GMO, the less 

participants stated they knew about the topic. This is likely the result of the term GMO being 
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featured negatively in popular media and a lack of familiarity with biotechnology and the GE 

processes. In 2018, opposition to GM foods continued to increase, but objective knowledge 

about science and biotechnology decreased (Fernback, Light, Scott, Inbar & Rozin, 2019). A 

United Kingdom study by Frewer et al. (1994) found that poor understanding did not stop people 

from forming an opinion on biotechnology and genetic modification. Most consumers believed 

they knew more than they actually did, and consumers with the most extreme opposition knew 

the least, but thought they knew the most (Fernback et al., 2019). When consumers were asked 

specific questions about biotechnology, they often re-assessed how much they actually knew 

(McFadden and Lusk, 2016).  

Overall, Americans have a higher acceptance of biotechnology compared to Europe and 

Canada (Chern, Rickertsen, Tsuboi, & Fu, 2002; Health Canada, 2016). Evidence has suggested 

that nearly half of Americans see no difference between GM and “conventional” foods, while a 

sizable minority believe GM foods are a health risk (Funk & Kennedy, 2016). Similarly, public 

opinion from Asian countries, like China, Indonesia, Thailand, and the Philippines, consider the 

benefits to outweigh the perceived risks, a sentiment that most European countries and Canada 

do not share (Health Canada, 2016; Rigaud, 2008). A 2010 opinion pool determined most 

Europeans believed GM foods were not safe for consumption, and were ‘fundamentally 

unnatural’ (European Commission, 2010). When provided with the option, the majority of 

Canadians always select non-GM food alternatives, as only a minority of consumers believe GM 

foods are safe to eat and are as nutritious as non-GM foods (Health Canada, 2016). Even when 

health or environmental benefits are present, only small, value-oriented segments of consumers 

are willing to purchase GM foods (Hu et al., 2004).  
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2.3.2 Willingness to Pay  

Willingness to pay (WTP) is defined as the maximum price an individual would accept to 

pay for a certain product or service to avoid a loss (Kohli & Mahajan, 1991; OECD, 2001). The 

concept first appeared in economic literature over 100 years ago (Davenport, 1902 as cited in Le 

Gall-Ely, 2009), and first appeared in marketing literature in the 1980s to examine the WTP for a 

hotel service package using conjoint analysis (Goldberg, Green, & Wind, 1984). WTP is 

important to gauge consumers’ perception of value and can be essential in developing an optimal 

pricing strategy (Breidert, Hahsler, & Reutterer, 2006; Fulton & Giannakas, 2004; Monroe, 

2003). WTP estimates can be used to model demand functions and forecast how the market will 

respond to price changes (Le Gall-Ely, 2009).  

2.3.2.1 Willingness to pay for GM foods. Discrepancies in consumers' WTP for GM 

and non-GM foods can help marketers understand how consumers will react to the introduction 

of genetic modification and how it will affect demand when labeling occurs (Fulton & 

Giannakas, 2004). There is extensive economic literature surrounding the WTP for GM foods 

and the discounting that occurs when a GM label is present (Frewer et al., 2013; Lusk, Jamal, 

Kurlander, Roucan, & Taulman, 2005; Noussair, Robin, & Ruffieux, 2003). In WTP studies, 

researchers typically ask questions to capture a dollar amount that the participant is willing to 

pay to avoid GM foods (Frewer et al., 2013).  A 2005 meta-analysis of 25 studies reporting 57 

valuations for GM foods determined that while the WTP for GM foods is lower than non-GM 

foods, the results can significantly vary depending on different factors, such as demographic 

type, geographical region, and GM product (Lusk et al., 2005).  

2.3.2.2 Demographic variables. Demographic variables, such as gender and geographic 

location, can affect the WTP for various GM products, but there are conflicting results (Moon & 
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Balasubramanian, 2003; Kaneko & Chern, 2005). For instance, Moon and Balasubramanian 

(2003) found that gender (male=1; female=0) was negatively linked to WTP, which suggests that 

males were less likely to pay a premium to purchase non-GM foods; however, WTP studies by 

Kaneko and Chern (2005), Colson and Huffman (2011), and Baker and Burnham (2001) found 

no correlations between gender and WTP.  

Furthermore, different geographical regions have different acceptance levels of genetic 

modification and are willing to pay varying premiums for non-GM products (Lusk et al., 2005). 

GM aversion is high in Europe, so the WTP premium for non-GM food tends to be higher there 

than in other locations, like the United States. In a study conducted by Lusk et al. (2006), 

participants were shown two identical cookies, one labelled as made with GM ingredients and 

the other without a label; they were instructed to bid the least amount of money they would be 

willing to accept (WTA) to exchange the non-GM cookie for the cookie containing GM 

ingredients. The median level of compensation required by English and French participants to 

consume a GM cookie was twice that of American participants. Similarly, in a direct comparison 

of WTP for GM cereal in the United Kingdom and the United States, U.K. consumers were 

willing to pay significantly more for non-GM products than U.S. consumers (Moon & 

Balasubramanian, 2003). In some European states, such as Norway, where GM food acceptance 

is very low, the non-GM food premiums can exceed 50% of the discounted GM food price 

(Chern et al., 2002).  

2.3.2.3 Product type. The type of GM product can also affect consumers’ WTP. A 2005 

U.S. national telephone survey revealed that respondents were willing to pay different premiums, 

20.9%, 14.8%, 28.4%, and 29.7%, to avoid GM vegetable oil, GM cornflakes, GM-fed salmon, 

and GM salmon, respectively. Participants showed the strongest aversion to GM salmon, 
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indicating that consumers have a higher acceptance towards GM plants versus GM animal 

products (Kaneko & Chern, 2005). These findings were substantiated by Kaneko and Chern 

(2005) who found that consumers were less averse to GM plants than GM animal products. 

2.3.2.4 Benefit type. There exists conflicting literature and opinion on how presenting 

GM food benefits to consumers affects WTP. Some research has found that certain benefit types 

increase WTP (Lusk et al., 2001; Mucci & Hough, 2004; Jaeger et al., 2004; Loureiro & Bugbee, 

2005), while others have found no improvement (Canavari & Nayha, 2009; Lee et al., 2018).  

Lusk and colleagues (2001) examined if benefit type affects WTP for GM chips. The 

benefit type was attributes of three types of corn: ‘genetically modified corn used to increase 

chip shelf life’; ‘genetically modified corn used to increase farmer’s crop yield’; or ‘no 

genetically modified corn.’ Results showed that chips made with ‘GM corn used to increase shelf 

life’ produced a WTP premium over chips made with ‘GM corn used to increase crop yield.’ 

Chips produced ‘without GM corn’ did not have a significant WTP premium relative to chips 

made with ‘GM corn used to increase shelf life.’ While preliminary, the results suggested that 

participants were more accepting of GM foods when the product was designed to benefit the 

consumer versus the producer. However, any value added through GM benefits was offset by the 

perceived disutility associated with biotechnology. Conversely, Loureiro and Bugbee (2005) 

conducted a mail survey and found that ‘increased shelf life,’ as well as ‘increased profit for 

farmers,’ did not produce a WTP premium for GM tomatoes. The researchers did find that the 

‘enhanced flavour’ attribute, followed by both the ‘enhanced nutritional value’ and “pesticide 

reduction” attributes, did create a small WTP premium. Additionally, Kajale and Becker (2015) 

determined that an Indian student population was less resistant to purchase Golden Rice, as just 

over half of the participants were willing to pay the same amount for Golden Rice as 
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conventional non-GM rice. The findings suggest that the known nutritional benefits of Golden 

Rice enticed participants to pay more than with other GM food. 

However, these conclusions cannot be generalized. Canavari and Nayga (2009) provided 

different benefit types to participants - nutritionally enhanced GM products and GM products 

grown with reduced pesticides - and found that the majority of consumers were not willing to 

purchase any GM food, regardless of benefit type. Similarly, Lee et al. (2018) tested consumers’ 

valuation for GM and non-GM edamame (vegetable soybeans) before and after introducing 

benefit type information and found no increase in WTP. The researchers used positive and 

negative information to test proactive and reactive strategies. The results found that negative 

information affects WTP to a much greater extent than positive information; the negative 

information significantly reduced average WTP, while positive information had no effect. 

Additionally, Bech-Larsen and Grunert (2000) stated that the Nordic populations consider GM 

food benefits as a helpful but insufficient condition for increasing acceptance and WTP for GM 

food. 

2.3.2.5 Valuation methods. Various evaluation methods to determine WTP have been 

conducted, such as auction, payment card, dichotomous choice, and choice-based conjoint (Lusk 

et al., 2005). One of the first GM WTP studies was conducted by Buhr and colleagues (1993). 

The researchers implemented an experimental Vickrey sealed bid, second-price auction market 

to prompt participants to reveal the value they placed on the GM product using real food and real 

money. The Vickrey auction method has each participant submit a sealed bid without knowing 

what the other participants submitted; the highest bidder wins, but the prize is awarded is the 

second-highest bid. This method provides participants with an incentive to submit the actual 

perceived value of the product, uninfluenced by other participants (Vickrey, 1961). However, a 

https://www-sciencedirect-com.subzero.lib.uoguelph.ca/science/article/pii/S0306919207000450#bib2
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concern with the Vickrey method is that it does not engage off-margin bidders (i.e., bidders 

whose value for a good is far below or above the market-clearing price), which can cause 

insecure bidding that alters results (Shogren, Margolis, Koo, & List, 2001). Other auction 

methods have been created to improve results, such as the nth-price experimental auction and 

fifth price experimental auction. 

Contingent valuation is commonly used for non-market goods, but researchers propose 

that it is applicable for GM foods as it can determine how specific food attributes influence 

demand (Moon and Balasubramanian, 2003). Two methods are dichotomous choice and payment 

card. Dichotomous choice presents consumers with closed-end questions to avoid inflation of 

bid, while the payment card method instructs consumers to select a WTP value within a range for 

a product compared to the baseline. The Moon and Balasubramanian study (2003) used both 

dichotomous choice and payment card for non-GM cereal and, unsurprisingly, found both UK 

and US consumers were willing to pay significantly more for non-GM cereal (versus 

conventional cereal). The mean WTP from the dichotomous choice experiment ($0.502 and 

$1.393 for US and UK, respectively) was higher than the results from the payment card method 

($0.402 and $0.7656 for US and UK, respectively). Similarly, Loureiro and Hine (2002) 

conducted a study using the payment card method to evaluate WTP for non-GM potatoes, versus 

organic and locally grown. The mean WTP for non-GM potatoes was significant but less than the 

other two varieties. The researchers chose to conduct a payment card model over dichotomous 

choice as there is evidence showing that the payment card method provides more robust WTP 

estimates (Alberini, 1995).  

Finally, choice-based conjoint (CBC), or discrete choice, is useful for determining WTP 

as it elicits consumers’ preferences for product attributes and price by repeatedly asking 
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participants to select the optimal product between alternative product profiles (Lusk & Norwood, 

2005). This method equips marketers with the ability to estimate consumers’ utility function and 

the dollar value in which the product becomes unappealing (Gensler, Hinz, Skiera, & Theysohn, 

2012). Lusk and Hudson (2004) indicate that the CBC model has several advantages over other 

contingent valuation methods; it is based on random utility theory (Ben-Akiva & Lerman, 1985) 

and allows for multi-attribute valuation, which mimics a real shopping experience (Lusk & 

Norwood, 2005; Lusk, Roosen, & Fox, 2002). Additionally, unlike other contingent valuations, 

CBC enables researchers to investigate trade-offs between product attributes (Lusk & Hudson, 

2004). Lusk, Roosen, and Fox (2003) conducted CBC experiments to determine the demand for 

hormone-free and GMO-free beef. The survey had participants select their ideal choice between 

two ribeye steaks, each with four quality variables and one price variable in a set of eighteen 

questions. Two of the four quality variables indicated if the animal was produced with growth 

hormones or fed GM corn. The survey was administered in France, Germany, the United 

Kingdom, and the United States. The results showed that participants from European countries 

placed a much higher value than U.S. consumers on beef from animals not fed GM corn and 

were willing to pay a significant premium for non-GM beef.  

To conclude, when given the option, most consumers are only willing to purchase GM 

foods if the price is severely discounted (Huffman, Shogren, Rousu, & Tegene, 2003; Noussair et 

al., 2004). The perceived high risk associated with consuming GM foods indicates that the 

benefit or cost discount must be high enough to compensate.  

2.3.3 Perceptions of GM Foods and Biotechnology  

Utilitarian benefit, perceived risk, and moral opposition are the three central perceptions 

that discourage GM food consumption; experts believe that addressing these concerns will likely 
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improve public opinion and tolerance of GM foods (Frewer et al., 1994; Scholderer, Balderjahn, 

Bredahl, & Grunert, 1999; Frewer et al., 2004; Rigaud, 2008; Frewer et al., 2013). Utilitarian and 

perceived risk is associated with health and safety concerns (Rigaud, 2008). Ethical and moral 

arguments present the idea that GM foods are not natural, and the intuitive notion that natural is 

inherently good, and therefore, unnatural is inherently bad (Frewer et al., 1994; Hingston & 

Noseworthy, 2018). While institutions like the US Department of Agriculture have provided 

evidence disputing these claims, organizations like Greenpeace continue to voice concern 

(Rigaud, 2008; Hefferon, 2015).  

Moral and ethical opposition makes consumers susceptible to claims stating that GM 

foods are a health and safety risk, and have inferior taste and quality, despite there being little 

evidence to support these beliefs (Ames, Profet, and Gold, 1990 as cited in Hingston & 

Noseworthy, 2018). Many consumers do not believe GM foods are necessary or useful for 

everyday consumption, therefore the perceived risk is not worth any perceived benefit (Frewer et 

al., 2004; Scholderer & Frewer, 2003; Horlick-Jones et al., 2007). 

2.3.4 Utilitarian Benefits 

 Layman consumers perceive GM foods to be inherently harmful to the environment and 

their health, whereas experts perceive them as beneficial opportunities (Scholderer et al., 1999). 

There exists an information void between what the expert community says and what consumers 

believe to be true (Scholderer & Frewer, 2003). As noted, a general a lack of understanding did 

not stop people from forming an opinion on biotechnology (Frewer et al., 1994) 

The expert community believes that there are two types of benefits that have the strongest 

potential to improve the general acceptance of GM foods: sustainability claims and health claims 

(Rigaud, 2008; Scholderer et al., 1999; Scholderer, Bech-Larsen, & Grunert, 2001; Jongebreur, 
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2000). Sustainability claims are based on the products’ ability to enable reductions in energy 

expenditure or emission discharge, or the ability to benefit disadvantaged populations; whereas 

health claims are based on the presence of a beneficial, functional ingredient, or the absence of a 

harmful, dysfunctional ingredient (Scholderer & Frewer, 2003).  

It is argued that increased scientific literacy will decrease the perceived risk associated 

with science and technology for laymen (Frewer & Salter, 2002; Scholderer et al., 1999). 

However, biotechnology has high technical complexity, which is a barrier to public 

understanding. Frewer et al. (1998) examined whether persuasive messaging about GM foods 

from different information sources influences consumers’ opinion. The researchers recruited 

participants from a British newspaper advertisement who were required to complete two surveys, 

two weeks apart. Participants were assigned to either a positive or negative attitude group based 

on their initial attitude towards genetic engineering and were then randomly allocated to one of 

six experimental conditions of the information source. For the second questionnaire, all 

participants were sent persuasive information about genetic modification and were asked to rate 

their perceptions of the technology. Despite communications about how positive and useful GM 

foods can be, the results were polarizing. The researchers found that consumers who initially 

viewed GM foods as inherently bad became even more negative, and consumers who viewed 

GM foods with a positive attitude became even more positive.  

Furthermore, in a 2003 study by Scholderer & Frewer, the researchers examined if 

communicating different GM food attributes elicited attitude change and improved perception. 

The researchers recruited participants from Denmark, Germany, Italy, and the UK.  Choice sets 

were developed for two product categories: beer and yogurt. For the beer category, the four 

benefit alternatives were: production method, energy consumption during production, quality of 
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raw material, and price. For the yogurt category, the four benefit alternatives were: fat content, 

production method, the presence of additives, and texture. Additionally, there were four 

information categories: balanced/ general information, product-specific information, 

conventional product advertising, and no information. Viewing different forms of information 

material, the participants had to evaluate their attitude towards the GM food product versus a 

non-GM food product and then make a product choice. The researchers found that while 

attitudes did not change based on the information strategy, consumers’ product choice 

significantly decreased when presented with information materials.  Therefore, the results 

indicate that pre-existing attitudes impede consumers’ ability to perceive the benefits of GM 

food items and the perceived risks outweigh any potential benefits.  

2.3.5 Perceived Risk 

There is extensive empirical and theoretical literature about risk and perceived risk; 

perceived risk is useful in explaining consumer behaviour as consumers are often more 

motivated to avoid mistakes than to maximize utility in purchasing (for review, see Mitchell, 

1999). The concept of perceived risk is fluid; what is appropriate or inappropriate, good or bad, 

and dangerous or safe, is constantly being redefined (Fleising, 1991 as cited in Finucane & 

Holup, 2005). Therefore, the perception of risk varies depending on the person, the culture, and 

the context (Finucane & Holup, 2005). While most literature suggests that perceived risk is 

strongest for high-involvement purchases and expensive products like cars, houses, and 

computers (Mitchell, 1999), GM foods have a high level of perceived risk as a relatively new 

innovation (Klerck & Sweeney, 2007).  

2.3.5.1 Perceived risk of GM foods. Public opinion and confidence in genetic 

modification can often be interpreted as a statement about public recognition of its legitimacy 
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(Earle and Cvetkovich, 1995), as perceived risk often derives from source credibility (Frewer, 

Scholderer, & Bredahl, 2003). Perceptions of risk can rely on the trust of the institutions 

promoting and regulating the technology, and the trust in the information provided by different 

information sources (Slovic & Gregory, 1999). If the information source is perceived to have a 

vested and biased interest, it may increase negative attention and perceived risk towards the new 

technology (Frewer et al., 2003). Two qualitative studies conducted by Frewer et al. (1996) 

determined that trust was linked with perceptions of accuracy, knowledge, and concern with 

public welfare; whereas, distrust was linked to perceptions of deliberate distortion of information 

by a biased source.  

Psychological factors, such as prior attitudes and moral opposition, can mitigate efforts to 

reduce perceived risk and limit the impact of trust on attitude change following an information 

intervention (Frewer et al., 2013). Frewer, Scholderer, and Bredahl (2003) determined that in the 

case of biotechnology, trust was not the main factor driving risk perception, rather, attitudes 

determined perceptions of information source motivation. Participants were provided with 

information pamphlets with either product-specific information or general information about 

food biotechnology. The information was attributed to an industrial source, a government source, 

or a nongovernmental source. Across all participant segments, the consumer/ nongovernmental 

group was perceived to be the most trustworthy and was most likely to increase participants’ 

attitudes regarding the perceived benefits. Moreover, participants’ prior attitudes toward GM 

foods predominantly determined how willing they were to trust the source of information. 

However, as previously noted, the information provision and the source characteristic had 

minimal effect on attitudes and perceived risk of GM foods. The researchers asserted that 

providing information about GM foods or referencing expert opinions is not sufficient to 
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promote attitudinal change and reduce perceived risk. This indicates that the perceived risk 

associated with GM foods cannot be mitigated through a purely utilitarian approach (Frewer et 

al., 2013; Rigaud, 2008). 

2.3.6 Moral Opposition 

Moral judgements are often formed automatically and outside of consciousness (Haidt, 

2001). People often lack the ability to determine how they reached a conclusion (Nisbett & 

Wilson, 1977). Haidt (2001) argued that moral reasoning is often generated after a judgement has 

formed and moral reasoning is constructed to justify the judgement. Supported by earlier studies 

by Margolis (1987), Haidt suggested that unconscious, intuitive heuristics automatically create 

reactions to moral dilemmas. The psychologist’s social intuitionism model proposed that peers 

can influence moral positions, and many people, when describing the logic behind their moral 

positions, often conceal or miss the core premise and processes that led to that conclusion. For 

example, two behaviours that are regarded as disgusting and morally wrong are consensual sex 

between siblings and eating the dead family dog. Even after any harmful consequences are 

eliminated (pregnancy and sickness from the dog flesh), people remain extremely disgusted and 

morally opposed, despite being unable to explain why (Haidt & Hersh, 2001). 

2.3.6.1 Moral opposition to GM foods. Absolute moral values are defined as, 

“injunctions to be upheld regardless of consequentialist considerations” (Baron & Spranca, 1997; 

Scott, Inbar, & Rozin, 2016). They are axiomatic, requiring no further thought or explanation. 

Violations of such norms evoke a strong emotional response, like anger and disgust (Tetlock, 

Kristel, Elson, Green, & Lerner, 2000). Even when benefits are presented, moral opposition 

remains strong. For instance, it is a common belief that selling and buying human organs is 

wrong and should be illegal; any argument that indicates the benefits, that it might make people 
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better, are discounted and considered repugnant (Roth, 2007). When the value involves food or 

the body, violations of moral standards evoke a strong repulsion, often based on the notion of 

unnaturalness, impurity, and contamination (Rozin, Haidt, and McCauley, 2008); because of this, 

moral opposition to GM foods is high, and often absolute (Scott et al., 2016).  

Scott and colleagues (2016) evaluated moral opposition to GM foods in a survey to U.S. 

residents. The researchers found that moral absolutism was common, and that disgust sensitivity 

was a predictor to absolute GM opposition. Participants who were against genetic modification 

commonly argued that GM foods are unnatural and a potential for contamination, two concepts 

that are linked to disgust. These same participants professed to being evidence insensitive. These 

findings were duplicated in cross-culture studies in Europe and Asia (Finucane & Holup, 2005). 

Hingston and Noseworthy (2018) concluded that moral opposition hinders consumers’ ability to 

perceive any benefits of the GM food, but marketing a product as man-made, not as natural, 

mitigates this effect. In both field and laboratory experiments, the researchers found that the 

opposition to GM foods was the result of human intervention to a natural product; therefore, 

when the marketing was adjusted to man-made, consumers’ aversion was attenuated.  

2.3.6.2 Natural vs. unnatural. Moral opposition derives from beliefs about the integrity 

of agriculture and the notion that GM foods are inherently wrong; the fallacy that anything 

natural is good, therefore, anything unnatural is bad (Leyser, 2014). The general belief is that 

human intervention is harmful and malevolent, as it always or almost always causes damage to 

nature. In consumers’ eyes, scientists are playing god for corporate greed and are ruining sacred 

nature (Rozin et al., 2004). This argument maintains that natural entities are superior and 

healthier, and human intervention deprives and compromises the inherently beneficial 

components. This belief usually claims that natural foods are purer, and therefore, less harmful 
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for consumption (Rozin, 2005; Rozin et al., 2004). A Global Consumer Trends Tracking Survey 

with 28,000 consumers in 20 countries suggests that most people believe that natural products 

are healthier than conventionally grown products and are free from artificial additives or 

chemicals (Euromonitor, 2016). The term natural is subjective and has abstract meaning to 

different people, but pperceived naturalness is important to consumers and can significantly 

influence shopping habits (Rozin, 2005; Rozin et al., 2004). Consumers are less likely to accept 

GM foods that they consider to be natural (Tenbült, de Vries, Dreezens, & Martijn, 2005). 

When evaluating how natural a food item is perceived to be, GM foods are considered the 

least natural when compared to other foods items also manipulated by humans (Rozin, 2005). 

Rozin (2005) examined the meaning of the concept “natural” and how various forms of human 

intervention diminish it.  Participants were asked to rate the naturalness of several entities before 

and after they were transformed through human contact, such as freezing, adding or removing 

components, mixing with other natural or unnatural entities, domestication, and genetic 

engineering. Results showed that GM foods produced the most significant change in perceived 

naturalness. The results indicate that scientists playing god create the contagion effect, which 

generates a strong aversion to any genetically altered products (Leyser, 2014; Rozin et al., 2004). 

The principle of contagion, a mechanism of transformation (Mauss, 1902 as cited in 

Nemeroff & Rozin, 1994), may account for the opposition to GM foods and the preference for 

natural products (Rozin et al., 2004). The “magical law of contagion” was introduced by 

anthropologists over 100 years ago; the principle holds that when people or things come in 

contact with each other, one may influence the other through the transfer of some or all of it’s 

properties (Frazer, 1890, Mauss, 1902 as cited in Nemeroff and Rozin, 2000). This transfer exists 

even after physical contact has ceased. Evidence of this phenomena explains why people refuse 
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to continue drinking a beverage after a bug falls in the glass, even after the bug is removed 

(Nemeroff & Rozin, 2000). There is a great aversion to products or objects that come in contact 

with a disgusting or negative entity as negative entities are much more dominant at influencing 

the contagion effect than positive entities. For instance, disliked people produce a more 

substantial contagion effect than people that are well-liked. If someone is disliked, his or her 

partner will also often be disliked, whereas, if someone is liked, attitudes towards his or her 

partner are independently concluded (Rozin & Royzman, 2001). In the realm of food, the 

naturalness of a product is inherently good and human intervention is inherently bad. Therefore, 

in the context of GM food, human manipulation of the genetic makeup of a natural item 

contaminates the naturalness and creates a strong aversion (Rozin et al., 2004).  

Plant biologist Ottoline Leyser wrote a critical perspective piece (2014) arguing that the 

terms ‘all natural’ and ‘nothing artificial’ are exploiting consumers’ interest in protecting the 

environment and their health. ‘All-natural’ sells because it is strongly associated and has been 

marketed as healthy and environmentally sustainable; therefore, anything unnatural is associated 

with human intervention and harmful ingredients. However, there exists no substantial evidence 

that natural products are advantageous over ‘unnatural’ products (Smith-Spangler et al., 2012; 

Dangour et al., 2009; Magkos, Arvaniti, & Zampelas, 2006). In a review examining different 

carcinogens, Ames, Magaw, and Gold (1987) proposed that natural pesticides - pesticides 

produced by plants as a defensive mechanism - were not any safer than manufactured pesticides. 

Furthermore, an extensive meta-analysis of organic food literature, which is perceived as the 

most natural food product (Rozin, 2005), found that there was little significant difference in the 

health benefits or vitamin content between organic and conventional production methods (Smith-
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Spangler et al., 2012). Therefore, despite natural products being preferred and considered 

healthier, the evidence against these beliefs is irrefutable.  

2.3.6.3 Mitigating GM moral opposition.  The public understanding of ‘natural’ is 

deeply flawed; many products that are considered natural, such as cereal crops, are profoundly 

unnatural and the result of human intervention, whereas, some products that are natural, such as 

aflatoxins, can be extremely harmful (Leyser, 2014). Current advertising practices promote 

misleading and inaccurate information about ‘natural’ and ‘GMO-free’ products which heightens 

consumer anxiety and creates a substantial financial barrier for biotechnology advancement 

(Voytas & Gao, 2014; Hefferon, 2015). 

As previously mentioned, Hingston and Noseworthy (2018) showed that marketing a GM 

food product as man-made can reduce moral opposition and alter how consumers respond to GE. 

The researchers conducted four studies to manipulate the perceived naturalness of the product. 

Study one altered the marketing (natural imagery vs man-made) of a modified fruit. The GM 

product that was marketed as man-made received much higher purchase intentions than the GM 

product with natural marketing. The second study manipulated the colour of the product (blue 

versus red apple); the results demonstrated that moral opposition was only formed when 

consumers were cued to believe the product was natural. Study three used an online panel and 

changed the context where the GM product was sold. Prior to being shown a new, vitamin-

enhanced GM breakfast cereal, participants were either shown an energy drink or produce. The 

participants in the energy drink condition were able to perceive the products’ benefits and were 

significantly more likely to purchase the GM cereal than the produce condition. The last study 

used an in-store sample, which showed that participants were more likely to eat a GM fruit when 

the man-made cue was presented before the label. Hingston and Noseworthy were the first 
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researchers to demonstrate a feasible solution to genetic modification opposition and determine 

that moral opposition impedes consumers’ rationale judgement regarding the benefits of GM 

food.  

2.4 Summary of Research Findings and Literature Gap 

Concerns about high-intensity farms growing monocultures of commodity crops and 

giant corporations dominating the supply chain are valid, but eliminating GM crops would not 

address or eliminate these problems (Leyser, 2014). While genetic modification as a technology 

for improving or introducing plant genes is not inherently good and benevolent, it is not 

inherently bad and malicious, as many believe. Experts have expressed that public support is 

crucial for the growth and advancement of biotechnology (Riguad, 2008; Leyser, 2014; 

Hefferon, 2015). Currently, GM foods are only acceptable to certain value-oriented segments of 

consumers when a severe price discount is applied (Hu et al., 2004). Misunderstandings by 

consumers halt biotechnologies’ progress; this poses a problem to suppliers and farmers as the 

current system creates huge financial barriers for genetic modification crop development, which 

contributes to the reason why predominately big corporations have access to GM crops (Leyser, 

2014; Hefferon, 2015). 

As discussed above, marketing GM foods and persuading consumers to perceive the 

benefits can be challenging. Many people are tenacious in their condemnation of GM foods and 

are unbending in their beliefs. Consumer acceptance and use of GM foods is necessary for the 

technology to develop and advance, but many consumers do not believe GM foods are necessary 

or useful for everyday consumption; therefore, the perceived risk is not worth any perceived 

benefit (Frewer et al., 2004; Scholderer & Frewer, 2003; Horlick-Jones et al., 2007). The main 
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resistance to GM foods is the negative perception of the risk/ benefit scale and moral opposition 

(Rigaud, 2008; Frewer et al., 2013).  

Frewer, Scholderer, and Bredahl (2003) and Frewer, Howard, and Shepherd (1998) 

determined the aversion to GM foods cannot be mitigated through a purely utilitarian approach. 

Simply providing information to consumers to reduce their perceived risk is not sufficient to 

improve opinion of GM foods or enable consumers to see the benefits. Hingston and Noseworthy 

(2018) provide evidence that moral opposition hinders consumers’ ability to evaluate the benefits 

of GM foods; therefore, reducing moral opposition is necessary for marketers of GM products. 

Moral opposition derives from beliefs that anything natural is good, and humans intervening in 

nature is bad (Leyser, 2014; Rozin et al., 2004). However, as conveyed by Hingston and 

Noseworthy (2018), marketing a GM product as man-made, not as natural, diminishes this effect.  

The current literature will examine the effect observed by Hingston and Noseworthy 

(2018) in a WTP study, as WTP is critical in evaluating demand and understanding how 

consumers react to certain attributes and market conditions (Lusk et al., 2005; Fulton & 

Giannakas, 2004). There is extensive economic literature surrounding the WTP for GM foods 

and the discounting that occurs when a GM label is present (Noussair, Robin, & Ruffieux, 2003; 

Frewer et al., 2013; Lusk et al., 2005). The current literature will determine if consumers’ ability 

to perceive GM benefits by reducing the moral opposition via man-made marketing cues will 

reduce or eliminate the current WTP gap between non-GM and GM products. Furthermore, there 

exists conflicting literature and opinion on what type of GM benefit will resonate best with 

consumers and have the strongest potential to improve the general acceptance of GM foods 

(Rigaud, 2008; Scholderer et al., 1999; Scholderer, Bech-Larsen, & Grunert, 2001; Jongebreur, 

2000). This thesis will examine if certain GM benefits - social, environmental, or individual - are 
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more valuable to consumers by analyzing if WTP increases or decreases depending on benefit 

type when moral opposition is reduced. 

Chapter 3. Conceputal Framework  

3.1 Research Questions 

Prior research has established that traditional methods of communicating benefits, 

information provisions and source persuasion, have little influence on attitude change 

(Scholderer & Frewer, 2003). Through a series of empirical studies, Hingston and Noseworthy 

(2018) demonstrated that moral opposition hinders consumers’ ability to perceive the benefits of 

GM foods, and marketing GM foods as man-made, versus natural, can mitigate this effect. Given 

that research has not examined how moral disapproval effects WTP for GM foods, the first 

question that this thesis aims to address is: 

Research Question 1: How will reducing moral opposition through man-made marketing 

cues affect the WTP for GM foods? 

Additionally, experts have predicted that different benefit types (health, sustainability, 

social, etc.) can have varying effects on consumers’ acceptance level of biotechnology 

(Scholderer et al., 1999). There exists conflicting economic literature on the possibility of 

reducing the WTP gap between non-GM foods and GM foods (Lusk et al., 2005); some 

researchers have found that presenting the benefits of GM foods to consumers can have a 

positive influence on WTP (Jaeger et al., 2004; Loureiro & Bugbee, 2005; Lusk et al., 2001; 

Mucci & Hough, 2004), while others have found no improvement (Canavari & Nayha, 2009; Lee 

et al., 2018). Given that moral opposition hinders consumers’ ability to perceive the benefits of 

biotechnology, the second question this thesis aims to answer is: 
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Research Question 2: How will different benefit types moderate the relationship between 

reduced moral opposition and WTP?  

In summary, the overall objectives of this research project are to determine whether 

mitigating moral opposition affects the demand for GM foods and how different benefit types 

strengthen or weaken that relationship.  

3.2 Hypotheses  

The research on reducing perceived risk and enhancing perceived benefit surrounding the 

public perception of GM foods has been unable to successfully change negative attitudes and 

opinions. As noted, researchers have recently established that moral opposition blocks 

consumers’ ability to recognize why GM foods are useful (Hingston & Noseworthy, 2018). 

Since consumers are unwilling to accept GM products that they consider natural (Tenbült et al., 

2005), marketing GM products as man-made enables consumers to recognize the benefits 

(Hingston & Noseworthy, 2018). Therefore, there is an opportunity to investigate the effect of 

man-made marketing cues on demand through a WTP study, as WTP is important to gauge 

consumers’ perception of value and can be essential for developing an optimal pricing strategy 

(Breidert, Hahsler, & Reutterer, 2006; Fulton & Giannakas, 2004; Monroe, 2003). Based on this 

research, we can expect that marketing a GM food item as man-made increases consumers’ 

WTP, regardless of prior aversion to biotechnology, and eliminates the WTP gap between non-

GM and GM foods.   

Furthermore, there exist conflicting literature and opinion on what type of GM benefit 

will resonate best with consumers and have the strongest potential to improve the general 

acceptance of GM foods (Jongebreur, 2000; Rigaud, 2008; Scholderer et al., 1999; Scholderer, 

Bech-Larsen, & Grunert, 2001). Some experts believe that health claims (i.e. the presence of a 
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beneficial ingredient or enhanced nutrition content) or sustainability claims (i.e. the ability to 

enable reductions in energy expenditure or the ability to benefit disadvantaged populations) will 

be most influential in reducing the negative perception (Rigaud, 2008; Scholderer & Frewer, 

2003; Scholderer et al., 1999). Loureiro and Bugbee (2005) found that improved taste and health 

benefits produced a small WTP premium for certain segments of consumers. Other researchers 

tested utilitarian benefit, such as increased shelf life, and found positive WTP results from 

participants (Lusk et al., 2002). Conversely, Mucci and Hough (2003) found that consumers 

were less likely to accept GM products when the main benefit was to increase shelf life 

compared to enhanced nutritional value. However, other researchers have found that presenting 

GM benefits to consumers has no impact on WTP (Canavari & Nayha, 2009; Lee et al., 2018).  

Given that moral opposition hinders consumers’ ability to comprehend the potential 

benefits of GM foods (Hingston & Noseworthy, 2018), it is plausible to assume that in past WTP 

studies, moral beliefs prevented participants from fully interpreting the GM benefits; thus 

explaining why researchers have found conflicting results. Therefore, this thesis will provide 

insight into how consumers react to certain GM benefits when moral opposition is eliminated.  

A summary of the hypotheses discussed above is provided below: 

Hypothesis 1: Reducing moral opposition through man-made marketing cues for GM foods will 

create a WTP premium  

Hypothesis 2: Benefit type will moderate the GM food WTP premium created through man-

made marketing, such that, 

- H2A: Participants exposed to GM foods with a health benefit will have a higher WTP 

premium compared to other benefit types 
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- H2B: Participants exposed to GM foods with a sustainability benefit will have a higher 

WTP premium compared to other benefit types 

- H2C: Participants exposed to GM foods with a utilitarian benefit, such as increased shelf-

life, will have a higher WTP premium compared to other benefit types 

- H2D: Participants exposed to GM foods with a taste benefit, such as enhanced flavour, 

will have a higher WTP premium compared to other benefit types 

- H2E: Participants exposed to GM foods with a social benefit, such as improved economy 

in developing countries, will have a higher WTP premium compared to other benefit 

types 

Chapter 4. Pretest 

4.1 Objective 

A pretest was conducted to determine the ideal stimuli for use in the main study. The two 

main objectives for the pretest were: (1) identify the advertising stimuli that produced the most 

distinct effect, and (2) ensure participants perceived the images as similar in terms of clarity, 

information, authenticity, and aesthetic appeal.  

4.2 Participants  

A total of  39 participants were recruited to participate in the pretest. These participants 

were collected through convenience sampling. There were no age or gender restrictions. 

Participants conducted the survey online through Qualtrics. 

4.3 Design 

The pretest was split into two conditions of marketing content: man-made and natural. 

The man-made condition consisted of a 2 (brand name: Pepsi vs. Nike) x 2 (advertising imagery: 
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2 images featuring a manufactured and packaged product) design. The natural condition 

consisted of a 2 (brand name: Nature Valley vs. Nature’s Path) x 2 (advertising imagery: 2 

images featuring nature) design. In the man-made condition, both attributes were designed to 

elicit the belief that the product was manufactured by humans and was not naturally occurring. 

The two brands, Pepsi and Nike, sell products that are created by humans, and the advertising 

imagery resembled a packaged good. In the natural condition, both attributes were designed to 

convince participants that the product came from nature. Both brand names feature the word 

‘nature’, and the imagery showed some form of greenery.  

The marketing imagery used was similar to the stimuli in Hingston and Noseworthy 

(2018). Manipulating the physical appearance of a product to look natural or man-made is 

sufficient to convince participants that it is (Hampton et al., 2009). Since the term “genetically 

modified” elicits the strongest aversion (Health Canada, 2016), the advertisement explicitly 

stated this along with an intent/ benefit statement. A total of eight images were used in the study. 

Participants viewed each image in a random order. The product featured in the advertisements 

was a jar of tomato sauce.  

There were two dependent variables in the study: (1) the perceived naturalness of the 

product, and (2) the moral opposition towards the product. Demographic variables were also 

collected. 

4.4 Dependent Measures 

4.4.1 Moral Opposition.  



31 

 

Moral opposition was measured by leveraging the scale designed by Laham, Alter, 

Goodwin (2009) on a single item (‘selling this product is morally wrong’; 1= ‘not at all,’ and 9= 

‘very much’).  

4.4.2 Perceived Naturalness 

Perceived naturalness was measured by leveraging the scale designed by Rozin (2006) on 

a single item (0= ‘not natural at all [like a plastic toy model of a car]’ and 100= ‘completely 

natural [like a tree growing on a mountain peak that has never been visited by humans]’).  

4.5 Procedure 

Participants were first asked to read a consent form agreeing to participate in the study. 

After consenting, participants were provided with the survey instructions. The instructions asked 

participants to imagine that they saw this ad while shopping in a grocery store. There was a 20 

second hold on the page to prohibit participants from skipping forward without thoroughly 

reading the instructions.  

Next, participants were presented with either the four randomized images in the man-

made condition, or the four randomized images in the natural condition. After observing each 

image for 20 seconds, participants were required to complete a series of multiple choice 

questions measuring the perceived naturalness, moral opposition, and photo quality. 

Demographic questions were asked at the end of the survey. 

4.6 Results 

Both the between and within group means were analyzed to determine perceived 

naturalness and moral opposition of both conditions and to determine the ideal stimuli. First, the 

within group means were analyzed. For the man-made condition (see Appendix 1 for advertising 



32 

 

image stimuli), 50% of participants mentioned that the Nike stimuli was less believable than 

Pepsi since Nike does not sell food. The mean differences between the Nike and Pepsi stimuli for 

perceived naturalness (p = 0.58) and moral opposition were not significant (see Table 1 for 

stimuli means). However, since many participants raised concerns regarding Nike’s believability, 

Pepsi was chosen to proceed with. For the natural condition (see Appendix 2 for advertising 

image stimuli), the mean difference between Nature’s Path and Nature Valley for perceived 

naturalness (p = 0.6) was not significant; however, moral opposition (p = 0.08) was marginally 

significant (see Table 1 for stimuli means). Participants raised no concerns regarding the 

believability of both the Nature’s Path and Nature Valley stimuli. Therefore, the Nature Valley 

stimuli was chosen to proceed with. Additionally, since there were no concerns or mean 

differences between the four images used for both conditions, both sets of images were used in 

the main study to be more comprehensive.    

Table 1 – Perceived naturalness and moral opposition means   

 Perceived naturalness (�̅�)  Moral opposition  (�̅�) 

Nike Image 1 30 5 

Nike Image 2 32 5 

Pepsi Image 1 33 5 

Pepsi Image 2 32 5 

Nature’s Path Image 1 62 4 

Nature’s Path Image 2 63 4 

Nature Valley Image 1 65 4 

Nature Valley Image 2 62 3 
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The mean differences were then compared between groups. First, perceived naturalness 

was examined. The Nature Valley stimuli mean was 64, and the Pepsi stimuli mean was 32. The 

mean difference between the two conditions was significant (p= 0.00). The moral opposition 

means were then analyzed. The Nature Valley stimuli mean was 3.5, and the Pepsi stimuli mean 

was 5. The mean difference between the two conditions was significant (0.05).  

4.7 Discussion 

The purpose of the pretest was to determine which set of images would elicit significant 

results in the main study by identifying which images generated the most drastic moral 

opposition and perceived naturalness response. Despite limited differences between the within 

group stimuli, the between group stimuli was significant, indicating that the man-made condition 

was perceived as less natural and immoral than the natural condition. Due to concerns about 

Nike selling food, the Pepsi stimuli was chosen to proceed with, and since Nature Valley was 

perceived as slightly more immoral than Nature’s Path, the Nature Valley stimuli was chosen to 

proceed with.  

Chapter 5. Main Study 

5.1 Objective 

The main study was designed to investigate how reducing moral opposition through man-

made marketing cues affects consumers’ WTP for GM foods (Hypothesis 1), and how different 

benefit types will interact with that relationship (Hypothesis 2).  

5.2 Participants 

Participants were drawn from an online crowdsourcing platform called Amazon 

Mechanical Turk (MTurk). Participants were awarded $1.25 USD for completing the 
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experiment. A total of 167 participants were recruited to participate in this study. The number of 

participants required was calculated by following discrete choice experiment’s sample size 

requirements. The following assumptions were made: z = 1.96; p = 3 options, the proportion of 

brand alternatives available in each choice set, 0.33; q = 0.67, the number of times a brand will 

not be selected; r = 15, the number of choice sets in the experiment; a = 0.1. Therefore, n > z2 q / 

rpa2 = n > 52. The survey was administered through Qualtrics.com. 

5.3 Design 

The main study consisted of a 2 (marketing content: man-made vs. natural) x 5 (benefit 

type: health claim, environmental claim, utilitarian claim, social claim, and taste claim) x 4 

(price: $3.50, $4.25, $5.00, $5.75, and $6.50) mixed design. The marketing content was 

manipulated by altering the advertisement seen by participants. In the man-made condition, the 

advertisement imagery better represented a packaged, manufactured product, and in the natural 

condition, the advertisement imagery featured nature (leaves, tomatoes, vines, etc.). The brand 

name for both marketing content conditions was also manipulated. The brand name for the man-

made advertisement was Pepsi, as determined in the pretest; and the brand name for the natural 

advertisement was Nature Valley, as determined in the pretest. The benefit type was a written 

statement beside the product image explaining the purpose for genetically modifying the product. 

Finally, the price condition had four levels varying from $3.50 - $6.50. The price levels were 

determined from similar products at a chain grocery stores in Guelph, Ontario. Tomato sauce 

was used as the stimuli.  

The benefit types were selected based on past economic and consumer behaviour 

literature and adapted to suit this thesis (Frewer et al., 1999; Hinston & Noseworthy, 2018; Lusk 

et al., 2001; Loureiro & Bugebee, 2005). The environmental benefit statement was, “This 
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product was genetically modified to be insect resistance, enabling the reduced use of pesticides, 

which is better for the environment.” The social benefit statement was, “This product was 

genetically modified to grow to very dry conditions, which benefits the economies of countries 

that suffer from long periods of drought.” The health statement was, “The goal was to reduce 

vitamin D deficiency, which is high in Canada, to improve immune response, the absorption of 

calcium, and overall health.” The taste benefit was, “This product was genetically modified to 

enhance the flavour and texture for the consumer.” Finally, the utilitarian benefit was, “This 

product was genetically modified to increase the shelf life of the product to avoid the use of 

preservatives.”  

These attributes and levels can be summarized in the following table:     

Table 2 – Attributes and levels  

 
Level 

Attribute 1 2 3 4 5 

Price $3.50 $4.25 $5.00 $5.75 $6.50 

Marketing 

Content/ Brand 

Pepsi Nature Valley 
   

Benefit Type  Environmental Social Health Taste Utilitarian 

 

A choice-based conjoint (CBC) analysis was used as it is useful for determining WTP; by 

repeatedly asking participants to select the optimal product between alternative product profiles, 

it can determine consumers’ preferences for products and price attributes (Lusk & Norwood, 

2005). Participants were asked to indicate which option they would be most likely to purchase 

from a choice set of two options.  
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A total of 8 images were used in this study (see Appendix 3 for advertising image stimuli 

used in the main study). The advertising stimuli used resembled the images that elicited the most 

observable response in the pretest. Choice sets were randomly distributed to participants (see 

Appendix 4 for an example choice set featuring sample advertising stimuli). 

5.4 Procedure  

The experiment was conducted through an online survey using Qualtrics. Following 

completion of the consent form, participants were required to indicate if they have purchased 

tomato sauce in the past 6 months, and the extent to which they like or dislike tomato sauce. This 

demonstrated whether the participant regularly consumes and buys tomato sauce. Participants 

were then asked how familiar they are with the brand Pepsi and the brand Nature Valley. 

Afterwards, they were required to read the instructions indicating their responsibility of 

repeatedly selecting the tomato sauce they would prefer to purchase from the choice set. The 

instructions emphasized the necessity of reading each advertisement thoroughly and 

understanding the difference between the two options in regards of benefit type and price. There 

were 15 discrete choice question sets. There was a timer built into Qualtrics to ensure that the 

participants stayed on the page for 20 seconds before being able to proceed to the next choice set. 

Participants were asked to answer which of the two options they would be most likely to 

purchase or neither. The experiment concluded with a series of demographic questions.  

5.5 Data Analysis Plan 

Consumer choice behaviour is driven by: 1) the objects of choice sets of alternatives 

available, 2) the observed attributes of decision makers, and 3) the model of individual choice 

and behaviour in the population (McFadden, 1986). Random utility theory (RUT), what discrete 

choice experiment is based on (McFadden 1974; 1986), postulates that an individual’s utility is a 
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latent construct; indicating that through a valid preference elicitation procedure, a significant 

proportion of unobservable utility can be observed. The remaining, observable portion of utility 

is the systematic component. Combined, these two components equal to utility.  

𝑈𝑛𝑖 =  𝑉𝑛𝑖 + ∈ 𝑛𝑖 

Where Uni represents the latent utility of an alternative I derived by the consumer n; Vni is the 

systematic component of utility of an alternative I derived by the consumer n; and Eni is the 

stochastic or random part of the utility of an alternative i derived by the consumer n. 

 The systematic component of utility, with ignoring subscript n, is Vi, and can be specified 

as a function of a vector of causal variables manipulated in the study as follows: 

𝑉𝑖 =  𝛽1𝑀𝑎𝑛 𝑚𝑎𝑑𝑒 +  𝛽2𝑃𝑟𝑖𝑐𝑒 +  𝛽3𝐻𝑒𝑎𝑙𝑡ℎ +  𝛽4𝐸𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡𝑎𝑙 +  𝛽5𝑇𝑎𝑠𝑡𝑒 +  𝛽6𝑆𝑜𝑐𝑖𝑎𝑙 

Where: 

• Vi  is the utility associated with alternative i,  

• Manmade is 1 when marketing content is manmade, 0 if no marketing content and -1 if 

marketing content is natural. Hypothesis 1 implies 𝛽1 > 0.  

• Price is represented by β2 

• Health is 1 when benefit type is health, 0 if benefit type is social, environment, or taste, 

and -1 if utilitarian. Hypothesis 2A implies 𝛽3 > 0; 𝛽3 > 𝛽4;  𝛽3 > 𝛽5 ;  𝛽3 > 𝛽6 

• Environment is 1 when benefit type is environment, 0 if benefit type is social, health, or 

taste, and -1 if utilitarian. Hypothesis 2B implies 𝛽4 > 0; 𝛽4 > 𝛽3;  𝛽4 > 𝛽5 ;  𝛽4 > 𝛽6 

• Taste is 1 when benefit type is taste, 0 if benefit type is social, health, or environment, 

and -1 if utilitarian. Hypothesis 2D implies 𝛽5 > 0; 𝛽5 > 𝛽4;  𝛽5 > 𝛽3 ;  𝛽5 > 𝛽6 
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• Social is 1 when benefit type is social, 0 if benefit type is environment, health, or taste, 

and -1 if utilitarian. Hypothesis 2E implies 𝛽6 > 0; 𝛽6 > 𝛽4;  𝛽6 > 𝛽5 ;  𝛽6 > 𝛽3 

It is assumed that random variable yi denotes an individual’s choice of alternative i and 

takes value 0 (alternative not selected) or 1 (alternative considered most likely to be chosen). 

Under suitable assumption, the probability of an individual choosing alternative i over all K 

alternatives presented may be written as: 

𝑃𝑟𝑜𝑏 (𝑦𝑖 = 1) =  
exp (𝑉𝑖)

∑ exp (𝑉𝑗)𝐾
𝑗=1

 

5.6 Results 

The discrete choice experiment was analyzed using SAS 9.4 MDC procedure, PROC 

MDC. MDC procedure requires identification and choice variables; this choice experiment was 

designed to incorporate the relevant attributes identified, including marketing content, price, and 

benefit type. The advantage of a discrete choice experiment is that it allowed us to estimate the 

extent to which each attribute influenced consumers’ choice.  

5.6.1 Model 

To determine the Goodness of Fit of each of the proposed models, the Rho-squared 

statistic was calculated and analyzed (see Table 3). Scores range from zero to one, zero 

indicating that the estimated parameters are no better than zero, and one indicating that the 

estimated parameters perfectly predict the choices of the sampled decision makers (Train, 2016).  

5.6.1.1 Goodness of fit model. The first model examined was Model 1, which analyzed 

the two different brands used to communicate the natural and man-made condition. This model 
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indicates it would no better predict the choices of the sampled decision makers than having no 

model at all. 

The second model examined was Model 2, which included the two different brands as 

well as the price. This model indicates it would no better predict the choices of the sampled 

decision makers than having no model at all. 

The third model examined was Model 3, which included the two different brands, price, 

and the five different benefit types. This model indicates it would only slightly better predict the 

choices of the sampled decision makers than having no model at all. However, it adds more 

information than the previous two models through the addition of the benefit attributes. 

Additionally, this model isolated the dark stimuli to determine if participants were partial 

towards the lighter stimuli. Previous models examined that included both the dark and light 

stimuli had no significant coefficients and a positive price coefficient. Therefore, the stimuli 

colour was made an independent variable to confirm if participants were reacting to the colour 

versus the actual marketing condition. Table 4 confirms this belief (p = <0.001).  Therefore, 

Model 3 was chosen to proceed with.  

Table 3 – Discrete choice model  

 
Model 1 Model 2 Model 3 

MM -0.0804 -0.0689 -0.124 

Price 
 

0.035 -0.611 

Dark 
  

-0.107 

Environment 
  

-0.072 

Social 
  

-0.015 

Health 
  

0.247 

Taste 
  

-0.173     

Log 

Likelihood 

-1447 -1446 -1418.0 
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N estimates 1 2 7 

Chi-square 
 

2 56 

Chi-square 

prob 

 
0.37 0.00 

Rho-squared 0.00 0.00 0.021 

BIC  2899 2902 2871 

 

 

   

 

Table 4 – T-test  

Parameter Estimate Std Error t Value Pr > |t| 

Man-made -0.124 0.05 -2.64 0.01 

Dark -0.611 0.10 -6.06 <.0001 

Price -0.107 0.04 -2.72 0.01 

Environment -0.072 0.07 -1.07 0.28 

Social -0.015 0.06 -0.24 0.81 

Health 0.247 0.06 3.97 <.0001 

Taste -0.173 0.06 -2.82 0.00 

 

5.6.2 Participants  

A total of 167 participants completed the study using Amazon Mechanical Turk (MTurk). 

Out of the 167 participants, 37% (61 out of 167) identified as female and 63% (106 out of 167) 

identified as male. 55% of participants were between the ages 25 – 34, 21% were between 35 – 

44, 11% were between 18 – 24, 7% were between 45 – 55, 5% were between 55 – 64, and 1% 

was under 18. Additionally, 55% of participants completed a 4 year degree, 17% completed 

some college, 10% completed high school, 9% completed a masters degree, 8% completed a 2 

year degree, and 1% did not complete high school.  

Before beginning the discrete choice experiment, participants were asked a series of 

questions regarding their use of tomato sauce and their awareness of the brands’ Pepsi and 

Nature Valley. 95% of participants had purchased tomato sauce in the past 6 months; 37% of 
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participants liked tomato sauce a moderate amount, 32% liked tomato sauce a lot, 24% liked 

tomato sauce a great deal, 7% liked tomato sauce a little, and no participants did not like tomato 

sauce. Additionally, 57% of participants were extremely familiar with Pepsi, 26% were very 

familiar with Pepsi, 14% were moderately familiar with Pepsi, 2% were a little familiar with 

Pepsi, and no participants were unfamiliar with Pepsi. Lastly, 35% of participants were 

extremely familiar with Nature Valley, 29% were very familiar with Nature Valley, 21% were 

moderately familiar with Nature Valley, 14% were a little familiar with Nature Valley, and no 

participants were unfamiliar with Nature Valley. Since no participants disliked tomato sauce and 

no participants were unaware of Pepsi and Nature Valley, no participants at this stage were 

excluded from the analysis at this stage. 

5.6.2 Hypothesis Findings  

5.6.2.1 Hypothesis 1. Reducing moral opposition through man-made marketing cues for GM 

foods will create a WTP premium (Not Supported) 

Hypothesis 1 stipulated that a WTP premium would be created for GM foods when the 

product was marketed as man-made, versus natural. This prediction was not supported (see Table 

4). The hypothesis would have been supported if, relative to the base case, the man-made 

condition was more likely to be chosen, implying β1 > 0. However, the man-made beta 

coefficient (β1= -0.124) was negative and not preferred over the natural marketing condition 

(0.124 = -( β1)). The man-made condition (p = 0.01) was significant. 

Therefore, unsurprisingly, when all else was held constant, the natural condition (53%) 

had a slight preference of choice over the man-made condition (47%), as indicated in Figure 1. 

Additionally, the results indicated that consumers were willing to pay $2.32 less for the man-
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made condition than for the natural condition. Again, this confirms that the hypothesis was not 

supported.  

Figure 1 – Choice shares (marketing content) 

 

 

5.6.2.2 Hypothesis 2: Benefit type will moderate the GM food WTP premium created through 

man-made marketing, such that, 

- H2A: Participants exposed to GM foods with a health benefit will have a higher WTP 

premium compared to other benefit types (Supported) 

- H2B: Participants exposed to GM foods with an environmental benefit will have a higher 

WTP premium compared to other benefit types (Not Supported) 

- H2C: Participants exposed to GM foods with a utilitarian benefit, such as increased shelf-

life, will have a higher WTP premium compared to other benefit types(Not Supported) 

47%

53%

CHOICE SHARES (MARKETING CONTENT)

Man-made condition Natural condition
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- H2D: Participants exposed to GM foods with a taste benefit, such as enhanced flavour, 

will have a higher WTP premium compared to other benefit types (Not Supported) 

- H2E: Participants exposed to GM foods with a social benefit, such as improved economy 

in developing countries, will have a higher WTP premium compared to other benefit 

types (Not Supported) 

Each Hypothesis 2 alternative predicted that the respective benefit type would elicit a 

WTP premium compared to the other benefit types. Hypothesis 2A was supported; therefore, the 

remaining predictions, H2B, H2C, H2D, and H2E, were not supported (see Table 4). The purpose of 

this hypothesis was to determine how consumers react to various benefit types when presented 

with different consecutive options. Even though the man-made condition did not produce a WTP 

premium, there currently exists conflicting literature about benefit type, so this analysis still 

provides value.  

Out of the five benefit types, the health benefit was the only positive and significant 

variable (0.247; p = <0.001). The taste benefit was also significant but negative (-0.173; p = 

0.00), indicating that consumers were deterred from selecting the option if a taste benefit was 

present. The environmental benefit (-0.072; p = 0.28) and the social benefit (-0.015; p = 0.81) 

were both negative and not significant. Additionally, the utilitarian benefit was positive (0.012 = 

-((-0.015)+ (-0.173)+ (-0.072)+ 0.247).  

 These findings were consistent with the probability of choice for each benefit type. 

Holding the benefit with the lowest coefficient, taste, constant, the probability of choosing the 

health benefit was the highest (60%), followed by the utilitarian benefit (55%), the social benefit 

(54%), and the environmental benefit (53%; please refer to Figure 2 for visual representation). 
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Figure 2 – Choice shares (benefit type) 

 

  To calculate the WTP for each benefit type, the taste benefit was used again as the 

reference variable since it had the lowest coefficient. As expected, the health benefit had the 

highest WTP premium at $3.90, followed by the utilitarian benefit at $1.70, the social benefit at 

$1.47, and finally, the environmental benefit at $0.94 (see Figure 3 for visual representation). 

This confirms Hypothesis 2A that the health benefit produced a WTP premium compared to the 

other benefit types.  
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Figure 3 – Willingness to pay (benefit type) 

 

5.6.2.3 Additional Analyses. Given that the interaction between the man-made condition and 

WTP was predicted to be driven by moral opposition to GM foods, and given that Hypothesis 1 

was not supported, additional analyses of participants’ beliefs and opinions towards GM foods 

and the two brands were conducted. These analyses examined the extent to which participants 

believed GM foods are beneficial or not; the extent to which participants believed GM foods are 

ethical or not; and participants’ opinions about the brand Pepsi and the brand Nature Valley. 

 First, participants were asked to indicate on a 5-point Likert scale how beneficial they 

believed GM foods are. The choice options ranged from ‘Extremely unbeneficial’ to ‘Extremely 

beneficial’; the overall mean being 3.7. Additionally, the results revealed that 66% of 

participants expressed positive opinions regarding how beneficial GM foods are. Participants 

then had to indicate on a similar 5-point Likert scale how ethical they believed GM foods are. 

The choice options ranged from ‘Extremely unethical’ to ‘Extremely ethical’; the overall mean 
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being 3.6. Similarly, 61% of participants expressed positive opinions regarding how ethical GM 

foods are.  

 Afterwards, participants had to indicate their preference for both brands, Pepsi and 

Nature Valley, on a 7-point Likert scale. The options ranged from “Like a great deal’ to ‘Dislike 

a great deal.” The mean for Pepsi was 5.01, and the mean for Nature Valley was 5.50. After 

comparing the mean differences in an independent samples T-test, the results showed that there 

is a significant difference between the two means at the 0.01 significance level (see Table 5). 

Table 5 – Independent samples T-test (brands: Pepsi and Nature Valley) 

Independent Samples Test 

  

Levene's Test for 
Equality of 
Variances t-test for Equality of Means 

F Sig. t df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence 
Interval of the 

Difference 

Lower Upper 

Rating Equal 
variances 
assumed 

14.772 0.000 -3.265 332 0.001 -0.485 0.149 -0.777 -0.193 

Equal 
variances 
not 
assumed 

    -3.265 292.676 0.001 -0.485 0.149 -0.777 -0.193 

 

Chapter 6. Discussion 

In the following section, the results from the discrete choice analysis are discussed more 

elaborately.  

6.1 Discrete Choice Analysis 

 This study examined if reducing moral opposition to GM foods would eliminate the WTP 

gap between GM and non-GM foods, and which benefit types would elicit the most positive 
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response from participants. The discrete choice analysis revealed two key findings discussed 

below. 

 First, contradictory to Hypothesis 1, the results indicated that participants were willing to 

pay less for the man-made condition than for the natural condition. This finding was significant. 

Therefore, this thesis failed to reveal a feasible solution for increasing consumers’ WTP for GM 

foods through reduced moral opposition. However, considering some of the findings from the 

additional analyses, there are possible explanations why participants were willing to pay more 

for the natural condition versus the man-made.   

Overall, preference for the brand Nature Valley was significantly higher than preference 

for the brand Pepsi. It is possible that participants were more persuaded by the brand name than 

the condition; therefore, were willing to pay more for the natural condition because they were 

partial towards Nature Valley. In Hingston and Noseworthy’s paper (2018), the researchers held 

the brand name (Nike) constant for both stimuli groups. This thesis chose different brand names 

to elaborate each condition (man-made and natural), but perhaps using the same brand name for 

both conditions would have elicited a different response from participants.  

Additionally, in general, participants indicated favourable opinions toward GM foods. 

Most participants rated GM foods as beneficial and ethical, indicating that the majority of 

participants did not have an aversion or moral opposition to genetic modification. A potential 

explanation for this is that participants may have been unintentionally primed with the previous 

15 discrete choice questions, which all stated a positive benefit of GM foods. Furthermore, 

participants may have then been primed in the latter half of the discrete choice questions after 

viewing the first few positive benefit statements. As a result, if the majority of participants were 

susceptible to the accidental priming, and by consequence, held favourable opinions of genetic 
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modification, the man-made condition would not be necessary to reduce consumers’ moral 

opposition. However, this would contradict prior literature that stated that consumers’ opinions 

regarding GM foods can not be improved through simply providing information to consumers 

(Frewer et al., 2013; Rigaud, 2008). Future studies should consider utilizing other WTP 

measures (Lusk et al., 2005) to examine if the effects observed in this thesis are generalizable or 

if different methods yield contrasting results due to the potential accidental priming that may 

have occurred from the discrete choice questions.  

Second, since the study revealed that the participants held favourable opinions of GM 

foods, examining consumers’ reaction to GM benefit types provided insightful results. The 

analysis showed that the health benefit type produced the most significant WTP premium. This 

finding is consistent with prior research (Loureiro & Bugbee, 2005), which found that GM foods 

with enhanced nutritional value produced a WTP premium. Similarly, Kajale and Becker (2015) 

determined that participants were willing to pay the same amount for nutritional enhanced rice as 

conventional, non-GM rice. Conversely, the taste benefit was the least desired and produced a 

significant negative coefficient. This finding contradicts prior research that concluded that an 

enhanced flavour benefit type did produce a WTP premium (Loureiro & Bugbee, 2005). 

Additionally, in Lusk and colleagues’ (2002) study, the researchers found that an increased shelf 

life benefit produced a WTP premium, and while the utilitarian benefit in this thesis was not 

significant, it was positive. The social benefit results were consistent with previous literature 

(Lusk et al., 2001; Loureiro & Bugbee, 2005), suggesting that producer benefits, e.g. increasing 

farmers’ crop yield, increasing profits for farmers, and benefiting local economies, are not 

valuable or worth an extra cost to consumers. Lastly, the environmental benefit results 

contradicts prior literature which states that a pesticide reduction benefit did produce a small 
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WTP premium (Loureiro & Bugbee, 2005). However, the environmental benefit results from this 

thesis were not significant.  

Chapter 7. Contribution  

7.1 Theoretical Contribution  

There exists extensive literature examining and attempting to improve the public 

perception of genetic modification and reducing the WTP gap between GM and non-GM foods; 

however, to little avail. Recently, two researchers concluded that man-made marketing cues are 

successfully able to reduce consumers’ moral opposition to GM foods, a novel concept 

(Hingston & Noseworthy, 2018). This thesis contributed to the body of literature by further 

exploring the application of man-made marketing cues on moral opposition, and extending the 

application by examining the effect in a WTP setting.  

Furthermore, there is currently conflicting literature and opinion on which GM benefit 

type resonates best with consumers and has the strongest potential to improve acceptance of GM 

foods (Jongebreur, 2000; Rigaud, 2008; Scholderer et al., 1999; Scholderer, Bech-Larsen, & 

Grunert, 2001). By examining five benefit types against one another in a discrete choice 

experiment, a deeper understanding of this body of literature was established. This thesis gives 

credence to previous research that found a health benefit type elicits the most positive reaction 

(Loureiro and Bugbee 2005; Mucci and Hough, 2003), but contradicts other research that found 

environmental, taste, and utilitarian benefits produced a significant WTP premium (Loureiro and 

Bugbee 2005; Lusk et al., 2001). Therefore, this research contributed to the literature by further 

exploring how consumers react to different GM benefit types, an important field of study for 

academics and practitioners, alike.  
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7.2 Managerial Contribution  

 The impact and benefits of GM crops continues to grow (Hefferon, 2015; Leyser, 2014); 

however, public opposition remains strong (Health Canada, 2016). From a managerial 

perspective, the present study can be beneficial to producers, suppliers, and marketers of GM 

foods. This thesis sought to determine a feasible solution for reducing the WTP gap between GM 

and non-GM foods, and shed light on which benefit types elicit the most positive response from 

consumers.  

Misinformation spread in the media and misunderstandings by consumers stagnates the 

progress of biotechnology crop development and creates huge financial burdens for suppliers, 

scientists, and farmers. GM foods are only acceptable to certain value-oriented segments of 

consumers when a price discount is applied (Hu et al., 2004). Many people are tenacious in their 

condemnation of GM foods and are unbending in their beliefs; this creates difficulties for the 

suppliers and marketers of GM foods (Hefferon, 2015; Leyser, 2014). Considering this, it is 

valuable to examine potential ways to improve public perception of genetic modification, and in 

turn, increase profits to improve research and development.  

While the present study does not offer an all-encompassing solution to reducing the WTP 

gap between GM and non-GM foods through reduced moral opposition, as initially theorized, the 

results showed that certain benefit types evoke a stronger response from consumers than others, 

and one benefit type, taste, evokes an adverse response.  Producers, suppliers, and marketers can 

utilize these findings to create and promote GM crops and food designed to accommodate 

consumers’ benefit type preferences. For example, if a food producer or biologist is provided 

with funding to create a new GM crop, taking consumers’ benefit type preferences into account 

would create a more successful product for commercial use. Additionally, if a marketing 
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manager is to promote a GM food with added nutritional benefits, emphasizing how the crop was 

manipulated to provide an additional health benefit would presumably resonate best with 

consumers. Therefore, this present study will provide benefit to several entities throughout the 

GM crop supply chain.  

Chapter 8. Limitations & Future Research  

8.1 Limitations  

This thesis had several limitations that may have prevented more conclusive results, 

which should be considered in future research. First, the pretest was conducted through a small 

convenience sample. While this made it easier and faster to recruit participants and gather 

results, the majority of pretest participants were graduate level students at a food-focused 

university. It is plausible that the results were biased due to the sample not being representative 

of the general population. For instance, the dark man-made and natural stimuli tested in the 

pretest were perceived positively; however, as discussed above, the main study participants were 

biased against any dark stimuli used, which altered results. Had a more representative sample 

been used in the pretest, the main study results may have been different. 

A second limitation, as aforementioned, is that based on the WTP metric used, a discrete 

choice experiment, it is possible that participants were unintentionally primed as the study 

progressed. All 15 discrete choice questions stated a positive benefit of GM foods; participants 

previous opinion regarding genetic modification may have been altered and improved after 

thoroughly reading and analyzing the first few questions. Since we did not inquire about 

participants’ opinion and beliefs about genetic modification until after completion of the discrete 

choice questions, it is not possible to gauge participants previous beliefs about GM foods prior to 
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completing the survey and being potentially primed. Initially, this was not a concern as previous 

literature indicated that consumers’ can not be swayed through purely information provisions 

(Frewer et al., 2013; Rigaud, 2008), but it is a possibility that this occurred.  

A third limitation, as previously discussed, is that in Hingston and Noseworthy’s paper 

(2018), the researchers held the brand name constant for both stimuli groups; this thesis chose 

different brand names for each condition, Pepsi and Nature Valley, assuming it would produce a 

stronger result. However, the brand Nature Valley had a higher preference than the brand Pepsi, 

which may have altered results. Using one brand name between both stimuli conditions would 

have ensured participants were not negatively or positively partial towards Pepsi or Nature 

Valley. Additionally, a more thorough analysis should have been conducted in the pretest to 

gauge any potential bias participants may have had towards a certain brand.  

A fourth limitation is the possibility of the brands confounding the results. Participants 

may have been dubious of Nature Valley being marketed as natural, and Pepsi being marketed as 

man-made. While Nature Valley actively engages in marketing activities that promote the 

product as made from nature, it is still processed in a factory. Participants may have been aware 

of this and not perceived Nature Valley as being entirely natural. Furthermore, PepsiCo also 

engages in marketing activities that promotes certain products being more natural, such as Pepsi 

Made With Real Sugar, Pepsi Wild Cherry, Gingerale, Brisk Iced Tea, Tropicana, Sunkist, Pure 

Life, and Coconut Water (Pepsico, n.d.). Participants may have been savvy enough to associate 

the brand Pepsi with the corporation PepsiCo, which frequently promotes natural ingredients in 

certain products. This could have let to a confounding effect and altered the results.  

Lastly, the literature relating man-made marketing cues to reduced GM moral opposition 

is limited, as the novel idea was first proposed in 2018 (Hingston & Noseworthy, 2018). Had this 
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body of literature been more established and robust, the effect in a WTP study may have been 

better predicted and the study could have been better designed. For instance, the notion of using 

two separate brand names to compare the stimuli conditions may have been rethought if there 

was more precedent using only one brand name. Hopefully, this limitation will be eliminated 

through future research findings.  

8.2 Future Studies  

There are many opportunities for this area of research to be conducted in the future. First 

and foremost, continuing to examine man-made marketing cues and its effect on reduced moral 

opposition to genetic modification. As a novel concept, there is great potential to be further 

explored and developed.  

Additionally, as mentioned, it is plausible that the metric used to measure WTP, a 

discrete choice experiment, may have primed participants and created a bias. Future studies 

should consider utilizing other WTP measures (Lusk et al., 2005) to examine if the effects 

observed in this thesis are generalizable or if different methods yield different results.  

Future research should also explore using different stimuli to convey that the product is 

man-made. Hingston and Noseworthy (2018) used several stimuli variations to test their 

hypotheses, including: changing the physical product colour, verbal communications, and shelf 

placement. Utilizing these different stimuli variations to test WTP may yield interesting results 

and contrasting findings to the advertising stimuli used in this thesis.  
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Appendices  

Appendix 1: Advertising Man-Made Image Stimuli in the Pretest 

Participants were asked to rate each advertisement before proceeding to the next image.  

Question 1 

 

Question 2 
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Question 3  

 

Question 4 
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Appendix 2: Advertising Natural Image Stimuli in the Pretest 

Participants were asked to rate each advertisement before proceeding to the next image.  

Question 1 

 

Question 2 
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Question 3 

 

Question 4 
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Appendix 3: Advertising Image Stimuli in the Main Study 

Man-made images 
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Natural images 
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Appendix 4: Example Choice Set in the Main Study 

 

 


