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    Abstract 
 
Genetically modified (GM) food could be a solution to secure the world’s food supply, which 

is in jeopardy due to the ongoing climate crisis. Thus, it is of great importance that consumers 

would be willing to consume this type of food. To examine which factors influence consumer 

behavior toward GM food, an extension of the theory of planned behavior was applied and 

decisive factors were evaluated. The derived hypotheses and the respective influencing factors 

are based on the research of Prati et al. (2012) as well as the questions that were used in the 

online questionnaire. Through this online questionnaire with 117 participants, the hypotheses 

were tested and factors that influence the intention of consumers to consume genetically 

modified food were identified. It was found that the following factors are relevant: Perceived 

benefits, Subjective norm, and Attitude. Of these, the factor Perceived benefits has the greatest 

influence on intention. Factors that do not play a role are Perceived control and, contrary to 

expectations, Perceived risks.  

Another factor that was tested beyond the scope of the theory was the relevance of the 

nationality of participants on their intention to consume genetically modified food. However, 

it was found that nationality does not influence the intention. Concluding, the findings reveal 

that consumers can be especially influenced by their perception of benefits. 

  

 

Keywords: genetically modified food, theory of planned behavior, consumer behavior, 

decisive factor 
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Prologue 

When I shop for groceries, I like to buy food that is little processed and as fresh as possible. 

Therefore, I usually end up in the fruits and vegetable aisle first to get everything I need for my 

weekly grocery run. 

However, I sometimes wonder what the best option for me to choose would be. Clearly, it would 

probably be to grow veggies and fruits myself without any conventional pesticides or to go to 

the local farmers market, where I can buy regional produce which is organically grown. 

Though, this is wishful thinking and not always possible for several reasons like time 

consumption, available space, knowledge, or simply just because I cannot grow bananas where 

I live. It is just easier to go to one supermarket where they offer everything I need, so I can go 

and grab everything in one go.  

So here I am in the supermarket aisle, staring at the cucumbers. I have the option of a 

conventional cucumber and one that is organically grown but wrapped in plastic and more 

expensive than the other. Usually, I would go with the organically grown cucumber but the 

difference in price scares me off a little as I have to look after my student budget. Also, is it 

still the better option if it is wrapped in plastic which I will immediately throw away after 

consumption? What if there would be a third option that is grown without pesticides, affordable 

in price, rich in nutrients, therefore good for my health, and on top of that, does not need to be 

wrapped in plastic?  

I have heard that genetically modified foods can have all these advantages. Nevertheless, the 

thought disturbs me. Isn’t it fundamentally wrong to change something that has been invented 

by nature in a certain way to fit our ecosystem just right? Can something so unnatural be good 

for my health? What if a genetically modified cucumber even changes my genes? And what 

does it do to our environment? Does it have less or more impact on nature as, for example, the 

use of pesticides? Might it be even good for adapting fruit and vegetable varieties for climate 

change? 

I do not have the answer to all these questions, but I plan to research as soon as I get home. 

But one thing is for sure: no cucumber will end up in my shopping cart today. 
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1. Introduction 

The world population is likely to reach 9.7 billion by 2050 (Siddiqui et al., 2022). This growth 

in population is one of the major contributors to malnutrition and is accompanied by a general 

rising demand for food (Zhang et al., 2016). 

Additionally, climate change and land that is not suitable for agriculture put more stress on the 

coverage of the growing food demand. Due to climate change temperatures are rising and 

extreme weather situations like floods, droughts, or hurricanes are becoming more frequent. 

Along with that occurs water scarcity, modification of pests, weeds, crops, and pathogens as 

well as insect mortality, which also concerns pollinating insects (Rodriguez et al., 2022). 

Today’s agricultural practices are not efficient enough to ensure food security and eliminate 

globally existing malnutrition and hunger (Ghimire et al., 2023) as the current rate of increase 

in crop yield is less than 1,7% annually, whereas it should be at least 2,4% to meet the demands 

of a growing population and decreasing arability of land (Zhang et al., 2016). 

Zhang et al., (is 118) state that “the most realistic solution for matching increased global 

demand for crops is to boost the crop yields on currently cultivated land”. However, this is 

complicated by climate change, water resource limitation, accelerated urbanization, land 

desertification, salinization, and degradation to name a few (Zhang et al., 2016).  

Biotechnology promises to offer a solution for the prior mentioned challenges in the form of 

genetic modification. But despite this fact, there is great public concern and controversies 

regarding genetically engineered foods, leading to the perception of genetically modified food 

being a curse or a blessing. The concerns mainly relate to human and environmental health, 

ethics, safety of foods, labeling and consumer choice, intellectual property rights as well as 

reduction of poverty and environmental conservation (Bawa & Anilakumar, 2012).  

  

We believe that the acceptance of this technology and the evaluation and classification of the 

potential risks, benefits, and other factors by consumers are prerequisites for genetically 

modified products to contribute to the security of the food supply and in the long run tackle the 

challenges that climate change brings. Thus, this thesis aims to investigate the factors which 

influence consumer intention towards genetically modified food based on an extended version 

of the theory of planned behavior and which one among all weighs the most. We further want 

to explore which factors possibly lead to consumer consumption of genetically engineered 

foods. At the same time, we catch the current view on genetically modified foods of consumers 
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as past studies have found the opinions are quite opposing, it is interesting to see if this is still 

the case today.  

Therefore, the following research questions arise: 

 

 Q1: What is the consumer's perception towards genetically modified food, and which factors  

influence it? 

Q2: Which factors are decisive for consumers to consume genetically modified food?  

  

This thesis will only discuss genetic modification in relation to plants since further digression 

such as genetic modification on animals would exceed the scope of this paper. 

 

1.1 Structure of the thesis 

Firstly, the topic of genetically modified food will be introduced. This includes their 

background, as well as the definition in chapter 2.1. Followed by the development of the subject 

and today's situation in chapter 2.2. Next, the risks and benefits will be elucidated and 

connected to consumer thinking in chapter 2.3, allowing the reader to form their own opinion 

on the topic. Chapter 3 is portraying the current research findings that will be useful to classify 

the results of this thesis. Furthermore, the framework used for this research, the theory of 

planned behavior is explained in chapter 4, followed by a detailed description of the methods 

that were used to gather the data for this research in chapter 5. In chapter 6 the results will be 

presented. Chapter 7 will interpret and discuss the results and put them into context. Finally, in 

chapter 8 the most significant research findings will be summarized.  

 

2. Background  

The following chapter serves to explain the necessary knowledge base for the further course of 

the thesis. First, a definition of genetically modified organisms (GMO) is given as well as some 

grounding knowledge. In chapter 2.2 the development of GMOs from the beginning of its 

technology to the current situation is explained. Lastly, the risks and benefits are discussed to 

underline and explain the consumer struggles regarding GM food.  
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2.1 Definition of Genetically Modified Organisms 

According to the Food and Agricultural Organization and World Health Organization 

genetically modified organisms are defined as follows:  

“Genetically engineered/modified organisms, and products thereof, are produced 

through techniques in which the genetic material has been altered in a way that does 

not occur naturally by mating and/or natural recombination.”  

(Joint FAO/WHO Codex Alimentarius Commission et al., 2007, p. 5). 

This technique is called genetic engineering in which specific genetic material (DNA) from 

one organism gets transferred to another, i.e. the DNA of an organism (plant, animal, 

microorganism) gets altered by transferring a beneficial gene (FDA, 2022). Therefore, 

genetically modified food is food that contains, consists of, or is produced from GMOs 

(European Commission, n.d.).  

Historically the development of GM food can be divided into first-generation crops and second-

generation crops. Both generations have different features which are visualized in Figure 1. 

The first-generation GM crops were more resistant against pests. The subsequent and more 

advanced second-generation crops have, besides pest resistance, disease resistance as well as 

herbicide and abiotic stress tolerance. Furthermore, they adjust in growth and yield and show 

an adapted product quality (Siddiqui et al., 2022). 

 

 

Figure 1: Development of normal plant to 1st & 2nd generation GM plant (Siddiqui et al., 2022) 

 



 

  

9 
 

 

 

2.2 Development 

The first crossbreeding of plants was carried out by farmers and scientists in the 1700s. More 

precise and controllable genetic engineering methods were developed by researchers in the 

1980s in order to include advantageous features in plants. It started with cross-breeding, 

selective breeding, and mutation breeding (FDA, 2022). At the end of the decade, the first 

genetically modified organisms were then introduced for the use of medical purposes. 

Simultaneously, a strong discussion about the application of gene technology arose during that 

time (Siddiqui et al., 2022).  

The first genetically engineered plant was created in 1983, an antibiotic resistant tobacco plant 

(Zhang et al., 2016). Regarding plants for food purposes, the first genetically modified crop 

was first commercially sold in 1994 - a tomato with a delayed ripening feature, longer shelf-

life, and improved flavor. However, due to enormous production costs it soon ended in an 

economical loss. Two years later more varieties of first-generation crops were introduced to 

the market, such as genetically modified soybean variants, corn, and soon sugar beet and 

papaya. These varieties promised to enable higher yields, improved pest and disease resistance 

as well as the ability of herbicide and insecticide application (Siddiqui et al., 2022).  

Today, a minimum of 32 permits have been issued for the worldwide commercial cultivation 

of genetically engineered crops, from which 24 are designed for food production by the 

International Service for Acquisition of Agri-Biotech Applications (Siddiqui et al., 2022).  

In the USA, the cultivation and commercialization of GM food products are permitted. The 

main species that are being cultivated are maize, soybean, and cotton but also rape, sugar beet, 

potato, papaya, and apple trees (transparenz Gentechnik, 2022). With about 190.4 million 

hectares the USA is the country with the highest number of GM crop production, followed by 

Brazil and Argentina. About 75% of the ingredients in processed foods which were 

manufactured in the USA and India are genetically modified (Siddiqui et al., 2022). 

 

But not only the USA but also countries like Australia, Canada, Philippines, Japan, Mexico, 

New Zealand, and even the EU have approved the use of (certain) GM crops (Bawa & 

Anilakumar, 2012). However, certain countries are refusing the cultivation for direct 

consumption of GM crops. For example, since 2010 Germany has banned the cultivation of 
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GM crops for any other use than research purposes. Though, the indirect use for feed or as an 

additional input in the process of the production of a final product is not prohibited and possible 

through the import of those ingredients (Die Bundesregierung, 2010). Therefore, consumption 

is only happening indirectly. Nevertheless, products that contain indirect GM ingredients as 

well as animal feed must be labeled. Still, animal products of animals that were fed with GM 

feed do not have to be labeled (Bundesministerium für Ernährung und Landwirtschaft, 2019). 

In other European countries, the policies are similar. Currently, 130 genetically modified crops 

are free for import, for example, soy, corn, or rape (Bundesministerium Österreich, 2019). 

 

2.3  Risks and Benefits 

All these different regulations and the diverse handling show the complexity of this topic, thus 

it is not surprising that the genetic modification of food is a topic that divides political and 

public opinion. While some see it as an opportunity to secure food supply and a more 

sustainable and efficient way of farming, others experience it as unnatural, unhealthy, and 

unethical.  

The occurrence of this conflict is understandable when one dives deeper into the risks and 

benefits of the production of GM food and GM food itself, as they often are interrelated but 

also contradict each other. This chapter explains proven and unproven advantages and 

disadvantages, as far as they are known. As stated before, this research only concentrates on 

genetically modified plants, therefore the risks and benefits of genetically modified animals 

will not be discussed.  

 

2.3.1  Risks and Benefits Related to Human Health 

The biggest fear of consumers is the possible negative impact on human health when 

consuming GM foods due to the uncertainty of its long-term effects (Bawa & Anilakumar, 

2013). There is great concern that the consumption of GM foods could result in the transfer of 

the modified genes to parts of the intestine (Ghimire et al., 2023). In addition, it is assumed 

that antibiotic-resistant diseases can be developed (Bawa & Anilakumar, 2013) due to high 

usage of antibiotics in the process (Ghimire et al., 2023). 
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There is uncertainty whether GM food can cause allergic reactions or reduce the occurrence of 

them. Zhang et al. (2016) and Ghimire et al. (2023) state there is the possibility of a toxic 

protein or allergens being produced by the transformed gene. Contrary, Ghimire et al. (2023) 

also state the proteins in GM food are neither toxic nor cause allergic reactions but are easy to 

digest. This contradiction is dependent on the specific gene that is being inserted.  

Moreover, the consumption of GM foods can also have health benefits. Ghimire et al. (2023) 

explain that it is possible to reduce allergens in plants by genetic modification. For example, it 

has already been possible to reduce the incidence of peanut allergies. Furthermore, according 

to Zhang et al. (2016) and Siddiqui et al. (2022), GM foods can be very nutritious because it is 

possible to add different vitamins, enzymes, nutrients, and/or unsaturated fatty acids during the 

process. This could especially be of importance as 50 % of the world's population suffers from 

micronutrient deficiencies (Ghimire et al. 2023). Ghimire et al. (2023) state that GM foods with 

nutritional enhancement are an “effective and alternative approach for mitigating in 

economically poor countries” (p. 5). One example of a more nutritious GM food is “golden” 

rice, which has higher iron and vitamin levels (Ghimire et al., 2023).  

There is also a chance of GM food functioning as oral vaccines (Zhang et al., 2016) for 

example, bananas that also serve as a vaccine against hepatitis b (Ghimire et al., 2023). Some 

advantages of this type of vaccine might be that it is inexpensive, easy to administer, does not 

require the assistance of a physician or other health care professional, and is less likely to be 

contaminated (Ghimire et al., 2023). However, this method is not yet applied. 

Research has shown that there are not only health benefits in relation to the consumption of 

GM food but also in its production. For example, the pest resistance of GM plants has different 

advantages. To be able to understand these fully a short explanation will be given. A pest is 

every organism or species, which is unwanted by humans. In the field of agriculture pests (e.g. 

insects) can cause crop losses (Sawicka & Egbuna, 2020), leading to the conclusion that if GM 

crops are resistant to pests, less to no pesticides are needed and farmers are not exposed to toxic 

vapors.  

It is important to note that the disadvantages and advantages stated in this chapter can occur 

due to a specific gene transfer (Taheri et al., 2017). Thus, they cannot be generalized for all 

GM foods. 
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2.3.2  Risks and Benefits Related to Environment 

Even though there are several benefits and risks to human health, the environment is exposed 

to the majority of risks when producing GM food. First of all, Ghimire et al. (2023) state that 

it can affect other surrounding organisms like worms, bees, and biodiversity in different ways. 

Not only humans can suffer from allergic reactions after consuming GM foods but also animals 

like insects and birds. For those GM plants can also be poisonous. This can lead to animals not 

eating the crops anymore and might die of starvation which would result in several negative 

consequences, entailing changes in the food chains and putting the ecosystem at risk.  

Not only the fauna of our nature is affected, but also the flora. There is a possibility of wild 

plants being pollinated by GM pollen, causing the creation of so-called “super weeds” with 

characteristics of GM plants. This would make them unpredictable, thus hard to control, and 

resistant to herbicides (Ghimire et al., 2023).  

This leads one to the question: What will happen if plants and insects adapt to the new, human-

made surroundings? It is assumed that flora and fauna will be able to counteract the human-

made changes in their environment, thus the desired benefits of the genetically modified crops 

will vanish. Furthermore, there are concerns that the insect resistance of some GM plants might 

have the effect of an increase in minor pests, which will attack other plants (Zhang et al., 2016).  

Often GM crops are not only pest resistant but also herbicide tolerant which is not only 

beneficial for human health but also for the environment. Herbicides are used to kill unwanted 

weeds. The main advantage of herbicide tolerance is that only one herbicide is needed and not 

a mixture of various toxic herbicides which are hazardous for humans and nature (Ghimire et 

al., 2023). This would result in a decreased impact on farmland and the machines which are 

normally used for the application of herbicides and pesticides are not or less needed, which has 

the effect that the usage of fossil fuels and the emission of carbon dioxide decreases (Ghimire 

et al., 2023; Taheri et al., 2017). Furthermore, there are not as many crop losses because the 

plants have a higher chance of surviving when they are insect- and herbicide-resistant (Ghimire 

et al., 2023). In addition, food crops which are genetically engineered are able to grow under 

adverse climatic conditions. This makes them suitable for places that experience frequent 

droughts or for land that is originally not suitable for agricultural use (Bawa & Anilakumar, 

2012). Around 11 % of the produced food is being wasted by consumers, indicating food waste 
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as a big problem (UN, 2021). By modifying food in a way that they will have a slower ripening 

process after harvest the percentage of food waste can be decreased, due to the food’s ability 

to be stored longer (Zhang et al., 2016). 

 

2.3.3  Risks and Benefits Related to Society 

Diving deeper into the topic it has shown that there are also several risks for society. One major 

risk is the privatization of GM products, genes, and chemical products through patents and 

licensing. This would mean “GM is private property, not national property” (Ghimire et al., 

2023, p. 15) and lead to a few companies having control over seeds and putting restrictions on 

their usage. Companies might abuse this power and forbid farmer to use their own seeds of 

second-generation crops (Ghimire et al., 2023), which would mean that they have to purchase 

new seeds every year and most likely will be bound to contracts (Ghimire et al., 2023). As a 

result, they can no longer work self-sufficient and self-generating, which works against the 

main goal of GM crops securing food supply. Here, it is important to mention that the 

privatization of seeds is a general problem and does not only apply to the sector of genetically 

modified food but already happens today regarding the use of conventional seeds (RESET, 

2013).  

Another fear that comes with privatization is that developing countries would be even more 

dependent on industrial countries since it is very likely that they will control GM food 

production (Zhang et al., 2016). In addition, farmers may be so impressed by the high yields 

that they no longer see the point in growing traditional crops, resulting in a loss of biodiversity 

(Ghimire et al., 2023). 

From a social point of view, “GM crops can play a significant role in coping with associated 

problems of hunger, disease, malnutrition, immoderate increase in population, and poverty 

levels” (Taheri et al., 2017, p. 8). Thari et al. (2017) state that GM food can be of great help 

because of its efficiency, which is also beneficial for the economy. Furthermore, they explain 

that GM crops can be produced at lower costs because pesticides and fertilizers are less needed. 

This opens the possibility to make food more affordable for consumers. 
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As one can see, the topic of GM food is not black and white. Some aspects which are stated as 

possible risks can also be benefits, depending on personal interpretation and perception. This 

leads to an ambivalent perception among consumers (Ribeiro et al., 2016). Furthermore, it is 

important to note that many of the risks are assumptions and not yet proven. However, if so, 

that is clearly stated. But not only the risks and benefits have been and are still being researched 

but also the consumer perception, which will be further discussed in the following chapter. 

 

3. Literature Review 

The area of consumer perception related to genetically modified foods is not new to science 

and has been researched for about 20 years. However, former research has shown that 

consumers' opinions about GM food are diverse and the discussion around it continues to this 

day, which is why it is important to still conduct research on this topic. This chapter provides 

insight into various research on consumer perceptions of GM foods and what influences them. 

Since there are a large number of studies on this topic, we have selected the studies that are of 

greatest relevance to our research. To give a clear overview of this topic the chosen studies 

were conducted in different years and countries. While the first research by Sikora and Rzymski 

(2021) and the second by Wunderlich and Gatto (2015) give an insight into the global 

perspective, the third research by Ribeiro et al. (2016) focuses on Brazil, and the fourth study 

by Cook et al. (2002) on New Zealand. The last research, which also serves as the basis for the 

survey conducted in this thesis, was conducted by Prati et al. (2012) in Italy.  

 

Sikora and Rzymski (2021), investigated different research about consumers' attitude toward 

GM foods which were conducted in the time period from 1999 to 2019 in Asia, Europe, Latin 

America, and North America. They discovered that the level of reluctance varies from region 

to region with Europe showing the most reluctant attitude toward GM foods, followed by North 

and Latin America, and the lowest reluctance in Asia. However, while the reluctant attitude in 

Europe declined over the years, it increased in the United States. Research methods that were 

used are online surveys, telephone, and face-to-face interviews as well as paper-and-pen 

surveys. According to Sikora and Rzymski (2021), negative attitudes toward GMO technology 

are based on several factors. Firstly, a lack of understanding of the science and GMOs itself 
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which might be intertwined with the factor of low education and the lack of trust in science and 

research. Secondly, the influence of background legislation. Meaning that there is a higher level 

of acceptance of GM foods in countries in which GM products are approved than in which they 

are not (Bett et al., 2010; Kling, 2014 as cited in Sikora & Rzymski, 2021). Thirdly, a low or 

non-existent perception of the benefits which might be related to the fact that only agricultural 

experts e.g., farmers are fully aware of and able to understand the agricultural benefits (e.g. 

herbicide resistance).  

 

The results of the study by Wunderlich and Gatto (2015) about “Consumer perception of 

genetically modified organisms and Sources of Information” show that consumer knowledge 

and awareness are not improving accordingly, even though GM products have been around for 

decades. 

Based on a survey they found out that “the majority of participants [...] self-rated their 

knowledge to be poor” (Wunderlich & Gatto, 2015, p. 843), to be exact 48 %. 16 % even said 

that they know nothing at all. 30% feel like they know a fair amount of the topic but only 5 % 

believe they know quite a lot. The participants were consumers from the US, Latvia, Turkey, 

Polen, Italy, and Japan. Further surveys showed that a large number of participants do not fully 

understand the meaning of GM products, what traits they feature, and what possible effects 

there might be. In addition, the authors noted that consumers lack awareness of GMOs. This is 

partly due to missing labeling regulations in some countries, especially in the US. Most of the 

knowledge is obtained from the media or internet sources, including television and magazines. 

However, many are dissatisfied with the amount of knowledge they have over GMOs and 

indicate a desire for widespread consumer education.  

Moreover, the current main sources of information, the internet, and media, are problematic 

because they often provide “inaccurate, incomplete, or misleading” (Wunderlich & Gatto, 

2015, p. 849) information. There is a need to disseminate scientific knowledge to the wider 

public and Wunderlich and Gatto (2015) suggest that scientific researchers should consider the 

media spotlight as a place to spread correct information about GMOs.  

The study shows that consumers are more likely to be hostile to GMOs when their overall 

knowledge is low and comes only from "unscientific" sources such as the Internet and the 

media. Instead, consumers that show a less negative attitude have a higher scientific knowledge 

of GMOs (Wunderlich & Gatto, 2015). 
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Ribeiro et al. (2016), who conducted interviews about consumers' perception toward GM food 

in Brazil in 2013, agree with the statement that consumers are not educated enough and add 

the importance of easy-to-understand language. Thus, the provision of more understandable 

information is key to increase the level of trust in GM products and improve the overall level 

of education.  

They investigated the respondents' knowledge by asking them several questions regarding their 

knowledge about GM technology and food (e.g., to give a definition, to name pros and cons of 

the technology, etc.). They found that most respondents did not know or were unsure what GM 

foods are and could not formulate a definition. Furthermore, they discovered that respondents 

think it is the responsibility of science and health authorities to educate the public via media. 

This would have the effect of an increase in trust and reduce uncertainties about GM food. 

However, for this to have the desired effect, consumers must trust the respective authorities, 

which was not the case in Brazil. In addition, the authors found out that the majority would buy 

GM food if there were tangible benefits and scientific proof of safety and surveillance.  

Even though respondents expressed their need for education regarding GM food, Ribeiro et al. 

(2016) came to the conclusion that there seems to be no clear effect of enhancing the 

consumers' knowledge. The outcome can be completely different, consumers with more 

advanced knowledge can either have a more positive attitude toward GM food or a more 

negative attitude. Nevertheless, it enables the consumer to make an informed decision (Valente 

& Chaves, 2018). This shows that other factors play into the decision-making of consumers. In 

the end, it is an individual choice, and the acceptance of food technologies also depends on 

one's personality traits (Cox & Evans, 2008 as cited in Kim et al., 2014). This can also be seen 

in some quotes Ribeiro et al. (2016) took from their research regarding the willingness of 

consumers to buy GM food, which they structured into different attributes:  

 

“Neophobia: I avoid fads, something that suddenly appears in the market and I don’t 

know a thing about it. 

Impulsiveness: If I found something that made me curious about or if I had crave for 

eating it, I surely would try; I always try [foods]. We are all guinea pigs. 

Lack of personal control: I have no choice. Someday everything will be genetically 

modified to meet the demands of production and we won’t have a choice, unless we 

have an organic garden at home [...]” (p. 125)  
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These quotes underline that some consumers stick to their usual food choices and rarely try 

anything new and that some behave the exact opposite way. Furthermore, some consumers feel 

like they have no control over food options and eventually have to adapt to the food industry.  

 

Further factors influencing consumers' intention to purchase GM foods were discovered by the 

study of Cook et al. (2002) and later by Prati et al. (2012) using similar approaches. While 

Cook et al. (2002) conducted a postal survey in New Zealand, Prati et al. (2012) collected their 

data via a telephone survey in Italy. Both studies used an extended version of the theory of 

planned behavior as the basis for their research. Cook et al. (2002) focused on the factors 

attitude, subjective norm, perceived behavioral control, and the additional factor of self-

identity. Their aim was to “[identify] the nature, strength and relative importance of influences 

on intentions to purchase genetically modified (GM) food.” (Cook et al., 2002, p. 557). The 

authors discovered that all these factors influence the intention to consume GM food positively, 

with attitude having the greatest influence. This means the more positively consumers perceive 

GM food, the more likely they are to purchase it. Thus, if one sees GM food as harmful to the 

environment and one’s health, the intention to consume will decrease. In addition, a positive 

change in self-identity has a positive effect on the intention to consume GM food. Here, the 

authors found that consumers who have a sense of self-identity also have higher confidence in 

companies' claims about the risks and benefits of GM foods. Another factor that Cook et al. 

(2002) proved to influence the intention is perceived behavioral control. It is interesting to note 

here that there are differences in terms of the gender of the respondents. Men felt they had more 

control over food purchases than women. The influence of subjective norm is weaker than that 

of the other factors. However, people whose social environment has a negative attitude towards 

GM food are less likely to consume it. The authors also state the important role of policy 

initiatives and labeling to enable consumers to make profound decisions. All in all, Cook et al. 

(2002) came to the conclusion that the extension of the theory of planned behavior by the factor 

self-identity created a better fitting model for the topic.  

 

The study of Prati et al (2012) serves as the basis for the research conducted in this thesis 

further explained in Chapter 5. The authors investigated the influence of different determinants 

on the intention to consume GM food, similar to Cook et al.. The determinants government 

institution trust, subjective norm, attitude, perceived control, perceived benefits, and perceived 
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risks were also taken from and/or inspired by the theory of planned behavior. The authors also 

discovered that attitude toward GM food influences the intention to consume GM food the 

most. However, Prati et al. (2012) focused on their finding that attitude influences and 

determines the perceived risks and benefits. Here, the influence of perceived benefits on 

attitudes toward GM food appeared to be stronger than that of perceived risks. However, the 

perceived benefits are strongly influenced by the perceived risks. The risks are the first thing 

consumers focus on when evaluating GM food. This has the effect that, “[...] the riskier or more 

uncertain GM food is perceived the more the benefits associated with this technology will be 

underestimated.” (Prati et al., 2012, p. 169). Furthermore, a factor that influences the perceived 

risks and benefits is the level of trust consumers have in institutions that regulate the risks 

(Chen & Li, 2007; Siegrist, 1999, 2000; as cited in Prati et al., 2012) which corresponds with 

the findings of Ribeiro et al..  

 

As one can see, consumers' perception is influenced by several factors. One of the main 

discoveries is that the perception differs from region to region, depending on the culture and 

regulations regarding GM food in the country. Moreover, trust in the respective authorities as 

well as in research and science plays a big role. Education seems to have a great influence as 

well, but it is not clear if someone who is more educated has a more positive or negative attitude 

toward GM food. In the end, it seems to be an individual choice that is mainly influenced by 

the risk and benefit perception. This is why it is important to look into the process of consumer 

behavior and what influences their perception and decision-making.  

 

4.  Theory of Planned Behavior 

To be able to explore which factors are decisive for consumers to be willing to purchase GM 

food, it is important to first investigate how consumers make decisions and what influences 

their decision-making. One common approach to understand consumer behavior is the theory 

of planned behavior.  According to the theory, our behavior is composed of and formed by 

three factors: the attitude toward the behavior, the subjective norm, and perceived behavioral 

control (Ajzen, 1985, 1991). These influence one's intention and through that one’s  behavior.  
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“The theory of planned behavior is an extension of the theory of reasoned action made 

necessary by the original model’s limitations in dealing with behaviors over which 

people have incomplete volitional control”  

as explained by Ajzen (1991, p. 181). The theory of reasoned action is grounded in the belief 

that people behave reasonably, consider available information, and implicitly or explicitly 

consider the consequences of their actions (Ajzen, 1985). Later on, this theory was expanded 

by the factor perceived behavioral control (Ajzen, 1991) and formed the theory of planned 

behavior.  

As Figure 2 shows, one of the central factors of the theory of planned behavior is the factor 

intention. One's individual intention to perform a certain behavior is determined by 

motivational factors such as one's willingness to try and how much effort one puts in.  

Therefore, the more powerful the intention, the more likely the performance of a certain 

behavior should be. However, intention is also determined by three other factors: the attitude 

towards the behavior, subjective norm, and perceived behavioral control. Their influence on 

the intention is portrayed as arrows in Figure 2. 

 

Figure 2: The Theory of Planned Behavior (Ajzen, 1985; 1991), own illustration 

 
The attitude toward the behavior is a personal factor and describes what oneself thinks about 

a certain behavior. Hence, one could be asking themselves “What do I think?”. If one is 

convinced it will make a positive difference in their life, they are more likely to perform this 
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behavior (Ajzen, 1985). This means, if someone has a positive attitude towards GM food, one 

can assume that he or she is more likely to form the intention to buy and consume it (Prati et 

al., 2012). In other words, consumers might believe performing the behavior, e.g. consuming 

GM food will benefit them, which is why they might be more likely to form the intention to 

purchase it. 

 

The second factor, subjective norm, is about social influence. Meaning, how one’s social 

environment would perceive the behavior one is considering to act out (Ajzen, 1985). 

Questions like “What behavior is expected from me?” or “Will they support or reject me?” will 

arise (Health Communication Capacity Collaborative, 2017). For example, if one believes 

people close to them think consuming GM food will have negative consequences for them, one 

might be less likely to set the intention to do so. However, this presupposes that the 

consumption of GM food, or GM food in general, is a topic that has been discussed (Prati et al. 

2012). Concluding, subjective norm influences behavior only through its impact on intention.  

 

Lastly, the factor perceived behavioral control describes whether one is personally capable and 

confident enough to perform this behavior and whether all the necessary tools are available, 

accompanied by questions like “Can I do it?” (Health Communication Capacity Collaborative, 

2017). If one has all the needed tools and is confident enough this directly influences their 

behavior. Labeling can be a factor that helps consumers to make a controlled decision over 

their purchasing choice but also other resources like “time, money [and] skills” (Ajzen, 1991, 

p. 182) play a role. As can be seen in Figure 2, perceived behavioral control influences 

behavior indirectly through intention but also directly. Therefore, both factors, perceived 

behavioral control, and intention, are equal influential predictors of behavior.  

 

In conclusion, the three factors combined form an intention. While attitude toward the behavior 

and subjective norm only influence the intention, perceived behavioral control influences the 

intention and “represent[s] people’s actual control over the behavior.” (Ajzen, 1991, p. 182). 

Thus, you need a certain level of control and an intention to perform a behavior successfully. 

Additionally, one is more likely to form an intention if two or three factors apply (Ajzen, 1991). 

Moreover, people are more likely to try to carry out a behavior if they think the benefit of 
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success overshadows the negative consequences of failure and if they believe people who are 

close to them approve of the certain behavior and want them to perform it (Ajzen, 1985).  

 

4.1 The factors of risk perception, benefit perception, and government institution 

trust 

 

Prati et al. (2012) extended the theory in their study by adding the factors perception of risks, 

perception of benefits, and government institution trust as these play an important role when it 

comes to consumers’ perception of GM food.  

According to Prati et al. (2012) “trust influences risk perception [and] risk perception 

influences behavioral intention.” (p. 164). But these two factors are only relevant when 

concerns about food safety exist, which applies to the topic of GM food and therefore, should 

be considered. Additionally, previous studies show that trust, particularly government 

institution trust, is in connection with fewer associated risks of GM food. Hence, the factor of 

government institution trust is taken into account. Finally, attitude towards the behavior is 

influenced by perceived risks but also by perceived benefits. According to this, perceived 

benefits should be considered when exploring behavior regarding GM food. The original theory 

was supplemented by these factors and is shown in Figure 3.  
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Figure 3: The Theory of Planned Behavior & additional factors according to Prati et al. (2012) including Hypotheses (H1-7) 

 

4.2 Hypotheses  

The theory of planned behavior and the additional factors of Prati et al. (2012) built the 

framework for this research. Subsequently, we have adapted several hypotheses to test with 

our survey, which are based on the research of Prati et al. (2012). As shown in Figure 3 and 

explained in the previous chapter, there are several factors that have a direct or indirect 

influence on consumers' intention to consume GM foods. Their degree of influence will be 

tested with the following hypotheses. 

 

The first factor we will test with Hypothesis 1 is subjective norm, to find out if the opinion of 

others influences the intention of consumers to eat GM food. 

Hypothesis 1 (H1): The positive opinions of people close to the consumer regarding GM food 

positively influence the consumers’ likelihood of consuming it. 
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The factor of perceived control is tested by Hypothesis 2. 

Hypothesis (H2): Higher levels of perceived control positively influence the intention of 

consumers to eat GM food. 

 

If the factor attitude towards the behavior has an influence is tested with Hypothesis 3.  

Hypothesis (H3): Consumers with a positive attitude toward GM food are more likely to 

consume it. 

 

The effect of the factors perceived risks and perceived benefits on the intention is tested with 

Hypothesis 4 and 5. 

Hypothesis (H4): Consumers who associate fewer risks with GM food are more likely to 

consume it. 

Hypothesis (H5): Consumers who perceive GM food as highly beneficial are more likely to 

consume it. 

 

The factor government institution trust and its possible effect on the perception of risks and 

benefits of GM food is tested with the help of Hypothesis 6 and 7. 

Hypothesis (H6): Consumers who trust the governmental institutions of their country are more 

likely to associate fewer perceptions of risks with GM food. 

Hypothesis (H7): Consumers who trust the governmental institutions of their country are more 

likely to associate greater perceptions of benefits with GM food. 

 

Certainly, as mentioned before and displayed in Figure 3, the perception of benefits is 

influenced by the perception of risks. Furthermore, both of these factors have an influence on 

the attitude towards the behavior. Due to the limited scope of this research, there will be no 

hypotheses about the relationship between those factors and their further influence will not be 

tested.  
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5. Methodology  

In order to find out how consumers perceive genetically modified foods and which factors of 

the theory of planned behavior influence the intention, a quantitative research approach in the 

form of a questionnaire was chosen. This approach will be elucidated in chapter 5.1, followed 

by the explanation of the design of the questionnaire in chapter 5.2. Afterwards, the data 

collection procedure will be described in chapter 5.3 and finally, the analysis approach of the 

prior collected data will be unfolded in chapter 5.4.  

 

5.1 Research Approach 

The quantitative research approach is the foundation of this study. Within the framework of 

quantitative research, a deductive approach is used. Through that, an already existing objective 

theory is tested, and either verified or falsified. In the further process, variables can be measured 

and statistically analyzed (Saunders et al., 2012). 

The chosen tool is a survey questionnaire. The use of this particular research method was 

chosen because it allows to gain a quantitatively high amount of primary data in a short time 

frame and is not restricted to most people. Additionally, it creates low costs. This data can then 

be analyzed and compared and due to the relatively high amount a conclusion including 

tendency can be drawn.  

By using a survey, there is no risk of respondents being influenced by an interviewer. Their 

anonymity is also preserved in this way. These two aspects can additionally lead to an increase 

in the likelihood that respondents will answer honestly. Especially with online surveys, the 

openness of participants is greater and the likelihood of responses due to perceived social 

desirability is lower (Scholl, 2015). Additionally, respondents are not tied to a specific location 

as they can receive and answer the questionnaire anywhere (Wagner & Hering, 2014). 

Furthermore, there is no time pressure when answering the questionnaire, as respondents can 

choose the specific time when they fill in the questionnaire (respecting the given time period) 

(Scholl, 2015). Thus, they have the opportunity to think through their answers. All these aspects 

can ensure a high response rate and accuracy. 

However, this research is limited by a few factors. Firstly, surveys provide a rigidity of 

structure, which cannot be changed throughout the process. Secondly, it is hard to capture the 

emotions of respondents and the changes within them. Thirdly, the surveys’ structure 
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determines the reliability of the data (Queirós et al., 2017). Even though a pre-designed survey 

is used we will test the reliability through our analysis.  

 

5.2 Research Design 

In order to find out about consumer perception and influencing factors, primary data was 

collected via a questionnaire. The design of this questionnaire derives from the study of Prati 

et al. (2012) called “The prediction of intention to consume genetically modified food: Test of 

an integrated psychosocial model” which was almost completely adopted for this research. 

The use of an already validated questionnaire was chosen because it increases the validity and 

reliability of the measurement (Sallis et al., 2021). 

 

The questionnaire consists of 22 elements, whereby 13 elements are formulated as closed-

questions and the remaining nine elements are statements. Except for the first three elements, 

which serve to record demographic facts, all other elements will be assessed regarding their 

accuracy by the respondent with the help of a 10-point Likert scale.  

 

The use of closed questions allows uniform answers and easier comparison when analyzing the 

data (Sallis et al., 2021). Furthermore, it takes less time for the respondent to answer which 

will prevent early abortion (Vinten, 1995). The survey was available in English and German, 

as we assumed that most respondents will be able to answer in English. However, we also 

expected a high number of German participants who will most likely feel more confident to 

answer in their native language. The general language throughout the whole survey was kept 

simple to make comprehension easier. Additionally, a short definition of genetic modification 

was quoted in the introduction of the survey to make sure all participants have the same 

understanding of the term. 

 

Besides the first three questions, all elements aim to assess the different factors influencing 

behavior, which derive from the theory of planned behavior by Ajzen (1991) and the research 

of Prati et al. (2012). Therefore, the data collected from the survey items and the factors 

reflected in them can be used later to test the hypotheses.  The theory of planned behavior and 

the research of Prati et al. (2012) was chosen because it comprises a wide range of factors that 
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influence general human behavior and can be transferred to the topic of consumer behavior, 

especially regarding GM food very well.  

Hereinafter, the choice of questions and statements of the survey will be elucidated.  

 

The first three elements (1-3) are general questions regarding the gender, age, and nationality 

of the respondents. This is of interest, because it grants a demographic classification of the 

research group and allows possible further analysis regarding different gender, age, or 

nationality. These elements do not originate from the research of Prati et al. (2012) but were 

added as they allow valuable classification.  

 

Element 1: Please specify your gender.  

Element 2: How old are you? 

Element 3: Please select the country you are from. 

 

Subsequently, all the following elements of the questionnaire are assessed by the respondents 

with the help of a 10-point Likert scale (example is shown below). The 10-point Likert scale 

format ranges from one to ten, whereas one always represents the negative or most unlikely 

variable and ten the positive or most likely one. This “forces respondents to take a position” 

(Sallis et al., 2021, p. 80). The definition of the variables differs depending on the 

formulation of the respective element.   

 

Negative ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ Positive 

 

Elements four and five, a statement and a question, relate to the factor subjective norm and 

aim to capture the perception of respondents’ social environments on genetically modified 

foods.  

 

Element 4: The people in your life whose opinions you value would not mind if you eat 

genetically modified (GM) food. 

Element 5: What do you think the attitude of people important to you would be toward you 

eating GM food in the future? 
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Questions six and seven aim to assess the perceived control of the respondents. It refers to the 

personal capability and confidence of the respondent to perform an action.  

 

Element 6: How confident are you that it is possible to avoid eating GM food? 

Element 7: Do you consider yourself able to monitor your diet and avoid GM foods?  

 

The following two elements are statements that try to catch the attitude of the respondents 

towards the topic of genetically modified foods. 

 

Element 8: In general, do you believe that the use of GM food in food production is [negative 

or positive] 

Element 9: In general, do you believe that the use of genetically modified food in food 

production is [wrong or right] 

 

Ensuing, element ten to 13 are questions that capture the respondents' intention to consume 

genetically modified foods if certain characteristics apply. Additionally, element 11 asks for 

hypothetical future consumption.  

 

Element 10: Would you buy GM food if it was of better quality than ordinary food?  

Element 11: Do you intend to consume GM food in the future?  

Element 12: Would you buy GM food if it was richer in nutrients than ordinary food? 

Element 13: Would you buy GM food if it was cheaper than ordinary food?  

 

The following statements cover the perception of risks of the respondent. Thereby, they relate 

to human health and the environment.   

 

Element 14: Eating GM food will be harmful to my health and my family’s health.  

Element 15: Growing GM crops will be harmful to the environment. 

Element 16: GM food threatens the natural order of things.  
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Thereafter, elements 17 to 19 address the perceived benefits of the respondents. These 

statements refer to the impact of genetically modified food on the economy, society, and 

world hunger. 

 

Element 17: In the long run, a successful genetically modified food industry will be good for 

the economy. 

Element 18: GM food will be useful for the fight against hunger in low-income countries.  

Element 19: The consumption of GM food will be good for society.  

 

Lastly, statements six to 11 conclude the questionnaire by asking the respondent about their 

trust in governmental institutions. Hereby, different governmental levels are addressed 

through questions. Originally, the questions referred explicitly to the Italian government and 

its ministers, however, as we expect to not only have respondents with Italian nationality, we 

modified the questions to be suitable for all nationalities. Moreover, there has been one 

question in the original research which has not been adopted because the sense of it was not 

clear.  

 

Element 20: Do you trust the government in relation to communication on the risks of GM 

food? 

Element 21: Do you trust your countries’ Minister of Health in relation to communication on 

the risks of GM food? 

Element 22: Do you trust your countries’ Minister of Agriculture in relation to 

communication on the risks of GM food? 

 

5.3 Data Collection  

The survey was created and implemented on the online platform lamapoll.de because it allows 

the free construction of a questionnaire at relatively low costs. Further advantages include the 

offer of various question and answer possibilities as well as free choice of the operational 

timeframe. After the survey construction was finalized, the questionnaire was pre-tested by 

three subjects in order to test comprehension and detect content-related mistakes or difficulties. 
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Finally, the survey link of the improved questionnaire was then distributed via the authors’ 

social media on the 27th of April 2023. The selected platforms of distribution were WhatsApp 

and Instagram, as these provide great access to the personal network. Both of these platforms 

allow easy access to the survey, as the survey link is shown as a hyperlink and participants can 

simply click on it and will be passed on to the survey website. Additionally, the survey was 

spread by the Student Union Rindi via their Instagram platform, so as to reach a larger audience. 

The target group for the questionnaire was not restricted, meaning there were no geographic, 

gender, or age limitations. In summary, the questionnaire was online for 10 days. This 

relatively short run time is due to a restricted research period.  

To ensure the privacy and the anonymity of the respondents we did not ask for any details that 

can be traced back to one particular respondent. Additionally, the platform lamapoll.de ensures 

no tracing back of any data automatically.  

 

5.4 Data Analysis  

The goal of the analysis is to get a picture of the consumers' opinion and to filter out the decisive 

factors that have an influence on the opinion. Secondly, the data should provide a reference 

point to show which factors would convince consumers to consume GM foods. 

In our analysis, we did not perform the factor analysis because we used existing scales as 

mentioned earlier. Thus, we started the analysis with the reliability analysis with Cronbach's 

Alpha as the coefficient (see Table 1) using the formula: 

 

𝛼 = #
𝑘

𝑘 − 1'(
𝑠!" − ∑𝑠#"

𝑠!"
+	

 

In order to find out which factors have the strongest impact on consumers' intention to consume 

GM food we did a regression analysis (see Table 2,3 and 4). All analysis has been done with 

the use of Microsoft Excel.  
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6.  Results  

The following chapter will shortly present the data of the survey. First, the results will be 

illustrated in charts and briefly described. Additionally, we employed a reliability and 

regression analysis to prove validity and explore the relationship of the factors in chapter 6.2 

and 6.3. Finally, in chapter 6.4 we test whether the hypotheses can be supported or not.  

 

6.1 Survey Results  

In total, 120 people participated in the online survey. After data cleaning, 117 fully completed 

surveys remain for further analysis. This number constitutes the final data set and the base for 

all statistical evaluations conducted in the following analysis. 

 

The participants had to give information about their general characteristics first. For simplicity, 

we have rounded the percentages of our results throughout our whole survey. 

The gender distribution is divided into 1 % diverse, 39 % male, and 60 % female test persons, 

creating a slight imbalance with a main emphasis on female respondents. 

 

The second question of the questionnaire deals with the age of the respondents. Approximately 

half of the participants (51 %) are between 21 and 30 years old. The second-largest share is 

accounted for by those aged 51 to 60, at 20 %. This is followed by 10% who are between 31 

and 40 years old. The age groups that are represented the least are those between 61 and 70 (8 

%), 41 and 50 (5 %), and participants under 20 years of age (6 %).  

 

The third question of the online survey asked participants for their nationality to classify them 

geographically. Most of the respondents have a German nationality, with 82 answers. 7 people 

have Swedish nationality and 6 are canadian. The remaining participants come from other 

european countries but also from north america, asia and africa. None of the respondents have 

a south american, oceanian or Greenlandic nationality.  

 

After demographic data was collected, participants were asked if the people whose opinion 

they value would mind if they eat genetically modified food in order to catch the subjective 

norm. Here, Figure 4 shows a quiet even distribution. However, slightly more than half of the 



 

  

31 
 

 

 

participants are drawn towards the statement being true, more precisely to point six to ten on 

the Likert scale. 

 

 
Figure 4: Illustration of the Results of Question 4 

 

Contrary to the previous statement, Figure 5 shows a clear peak in the middle, but slightly 

shifted to the left side (extremely unfavorable) of the Likert scale. The highest proportion of 

participants indicated point five which indicates that the attitude of people important to the 

respondents, toward GM food is slightly negative. The trend is also evident once again in the 

extreme, as 12 % specified that the attitude of people important to them would be very 

unfavorable if they would consume GM food.  

 

 
Figure 5: Illustration of the Results of Question 5 
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Subsequently, Figure 6 portrays the responses that participants gave regarding how confident 

they are in the possibility of avoiding GM food. This question and the following aim to 

investigate the perceived control. This charts’ distribution is similar to the last one, though the 

peak is at point three, showing an emphasis on the left side of the graph, illustrating that 

participants are not very confident.  

 

 
Figure 6: Illustration of the Results of Question 6 

 

When respondents were asked if they consider themselves to be able to monitor their diet and 

avoid eating GM food, the distribution shows a peak in points three to five. This indicates that 

the majority considers themselves to be not able, which is illustrated in Figure 7.  
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Figure 7: Illustration of the Results of Question 7 

 

Figure 8 shows the distribution regarding the allegation that the use of GM food in food 

production is either negative or positive. Here, the opinions seem to be divided. However, the 

focus is on the middle of the Likert scale, with most respondents mostly answering in between 

the extremes.  

 

 
Figure 8: Illustration of the Results of Question 8 
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Concerning the assertion that GM food in food production generally is either wrong or right, 

this charts’ distribution is similar to the last one. Again, the majority of the participants choose 

point four to six on the Likert scale, representing an emphasis in between the two extremes. 

However, Figure 9 indicates an additional strong number of participants that stated the use to 

be generally wrong.  

 

 
Figure 9: Illustration of the Results of Question 9 

 

In order to catch the participants’ intention to consume genetically modified food they were 

asked if they would buy it if it was of better quality than ordinary food. The distribution here 

is slightly clefted, though having a small tendency towards extremely likely which can be seen 

in Figure 10.  

 

 
Figure 10: Illustration of the Results of Question 10 
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When respondents were asked if they intend to consume GM food in the future, more than half 

of them (60 %) say that it is (extremely) unlikely. Almost a quarter of the respondents selected 

point six on the Likert scale, which draws them more into the extreme of “extremely likely”. 

However, the minority of the respondents are keen to consume GM food in the future which 

can be seen in Figure 11. Generally, respondents are either drawn to the extreme of extremely 

unlikely or in between the two extremes. 

 

 
Figure 11: Illustration of the Results of Question 11 

 

So as to assess the last element of the factor intention to consume, participants should rate 

whether they are extremely unlikely or extremely likely to consume GM food if it was richer 

in nutrients than ordinary food. Here, Figure 12 shows a slight imbalance with a tendency 

towards the extreme of “extremely likely”. However, there are still 41 % who are drawn to the 

opposing extreme.  

 

 
Figure 12: Illustration of the Results of Question 12 
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Figure 13 illustrates the distribution of participants regarding the question “Would you buy 

GM food if it was cheaper than ordinary food?”. Here, the distribution is almost even, however, 

slightly dropping when it comes to the statement of being extremely likely. It can also be seen 

that participants are more drawn to the opposing sides and not so much answering point five 

and six.  

 

 
Figure 13: Illustration of the Results of Question 13 

 
Furthermore, the following three elements aim to catch the perception of risks by respondents. 

Figure 14 shows an emphasis in between the extremes as most respondents reported points 

three to six and thus represent a rather nonconsensual attitude.  

 

  
Figure 14: Illustration of the Results of Question 14 
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Subsequently, participants were asked to disagree or agree with the statement that growing GM 

crops will be harmful to the environment. The distribution in Figure 15 is rather consistent, 

however, there is a small peak at point four and five, showing that most of the participants do 

not advocate a very strong opinion.  

 

 
Figure 15: Illustration of the Results of Question 15 

 

When respondents were asked if they disagree or agree that GM food threatens the natural 

order of things, two third (66 %) agree more or less strongly. Figure 16 displays a clear slope 

towards the extreme of “agree”, representing a strong opinion.  

 

 
Figure 16: Illustration of the Results of Question 16 
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Contrary to the chart before, participants voted regarding the statement “In the long run, a 

successful genetically modified food industry will be good for the economy” mainly in between 

the extremes. Figure 17 displays that only a small percentage of 16 % are strongly drawn 

towards disagreeing with the statement (point one to three). 

 

 
Figure 17: Illustration of the Results of Question 17 

 

Afterwards, participants were asked to rate the statement “GM food will be useful for the fight 

against hunger in low-income countries.”. Here, Figure 18 shows a clear emphasis on the right 

side of the graph, meaning a majority of the respondents agrees with this statement.  
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Figure 18: Illustration of the Results of Question 18 

 

In the matter of assessing the last element of the factor perceived benefits, participants should 

rate whether they disagree or agree with the statement “The consumption of GM food will be 

good for the society.”. As can be seen in Figure 19, there is a clear high on points four (21 %) 

and five (22 %), illustrating that the majority is drawn towards disagreeing with the statement.  

 

 
Figure 19: Illustration of the Results of Question 19 

 

To assess the government institution trust, participants were asked how much they trust their 

countries’ government in relation to the communication of risks of GM food. The major 

accordance (79 %) is significantly on the extreme of complete distrust. Only a quarter (22 %) 
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of the respondents stated to be more on the side of complete trust (point 6 to 10), however none 

stated to completely trust the government as can be seen in Figure 20. 

 

 
Figure 20: Illustration of the Results of Question 20 

 

Figure 21 shows a similar distribution as the chart before. Again, none of the participants stated 

to trust their countries’ Minister of Health completely and only 26 % are drawn towards this 

side of the extreme (complete trust). The remaining 73 % tend to have the opposing opinion.  

 

 
Figure 21: Illustration of the Results of Question 21 

 

Finally, participants were asked if they trust their countries’ Minister of Agriculture in relation 

to communication on the risks of GM food. Figure 22 shows that the main emphasis is on the 

left side of the chart. Only a quarter (25 %) of the respondents are more or less completely 

trusting their Minister of Agriculture.  
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Figure 22: Illustration of the Results of Question 22 

 

In conclusion, in most cases the respondents tend to be in between the extremes. If they are 

drawn to one extreme, it is mostly towards point one on the 10-point Likert scale, representing 

the negative / disagreeing extreme. Nevertheless, respondents mostly agree that GM food will 

be good for the economy and counteract world hunger. Though, they also strongly agree that 

it threatens the natural order of things.  
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 6.2 Reliability Analysis 

As one can see in Table 1, the Cronbach's alpha coefficient of each factor is greater than 0.7, 

which proves that the items are internally consistent, therefore proved to be reliable.  

 
Table 1: Cronbach’s Alpha Coefficients of the Factors 

Factors Cronbach’s Alpha 

Subjective Norm (SN) ,811 

Perceived Control (PC) ,818 

Attitudes (AT) ,928 

Intention to consume GM food (IC) ,929 

Perceived Risks (PR) ,829 

Perceived Benefits (PB) ,814 

Government institutions trust (GT) ,937 

6.3 Regression Analysis  

In our analysis, we first test the influence of the factors: subjective norm, perceived control, 

attitude, perceived risks, and perceived benefits as they have a direct influence on the intention 

to consume GM foods (Table 2). To find out to what extent the different factors influence the 

intention we looked at R Square, Sig F, Coefficients and P-value. After that we repeat these 

steps to investigate the influence of the factor government institution trust on the factors 

perceived risks and perceived benefits (Table 4 and 5). Furthermore, we tested if the 

respondent’s nationality has an influence on their intention to consume GM food. 

R Square is a measure to what extent the dependent variables (the variance) are driven by the 

independent variables. In Table 3, the dependent variable is the intention to consume GM food 

and the independent variables are the five factors (SN, PC, AT, PR, PB). 

 

Table 2 shows the results of R Square and Significance F for the factors subjective norm (SN), 

perceived control (PC), attitude (AT), perceived risks (PR) and perceived benefits (PB). One 

can see that the factors explain 72,2 % of the influence on the intention to consume GM food. 

As Significance F is smaller than 0,05 it is clear that it is a strong regression. 
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Table 2: R Square & Sig F of the Factors SN, PC, AT, PR & PB 

R Square ,722 

Sig F ,000 

 

 

Table 3 shows the results of standard multiple regression including Coefficients and P-value. 

P-value shows if the Coefficients have an effect on the intention to consume GM food. This is 

the case when P-value is below 0,05. The Coefficients show if a certain factor has a positive or 

negative impact on the dependent variable and how big the influence is. Since P-value is greater 

than 0,05 for the factors perceived control, perceived risks and countries the factors are not 

significant, and conclusions cannot be drawn. All the other factors have a positive influence on 

the intention to consume GM food because the P-value is below 0,05 and the Coefficients are 

positive. The higher the Coefficient of the respective factor, the stronger is the influence on 

intention. The factor perceived benefits has the highest Coefficient, followed by subjective 

norm and attitude. 

 
Table 3: Results of the Regression Analysis of the Factors SN, PC, AT, PR, PB & Countries 

Factor Coefficients P-value 

SN ,335 ,000 

PC - ,033 ,594 

AT ,319 ,001 

PR - ,012 ,872 

PB ,414 ,000 

Countries ,101 ,726 

 

Table 4 shows the results of the regression analysis of the dependent variable perceived risks 

and the independent variable government institution trust. 

Here, one can see that it only explains 4,2% of the variance. However, Significance F shows 
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that it is a strong regression since it is slightly below 0,05. Since the P-value is smaller than 

0,05 government institution trust has an effect on the perceived risks. As the Coefficients 

indicate the factor influences the intention negatively. 

 

Table 4: Results of the Regression Analysis regarding the Influence of GT on PR 

R Square Sig F Coefficients P-value 

,042 ,026 - ,215 ,026 

 

How big the influence of government institution trust on perceived benefits is, can be seen in 

Table 5. The factor government institution trust explains 12,2% of the variance and 

Significance F is well below 0,05, which indicates a strong regression. P-value and the 

Coefficients prove that the factor has a positive effect on perceived benefits. 

 

Table 5: Results of the Regression Analysis regarding the Influence of GT on PB 

R Square Sig F Coefficients P-value 

,122 ,000 ,346 ,000 
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6.4 Hypotheses Testing 

In this chapter the Hypotheses are tested (see Table 6) with the help of the previous calculations 

and the data analysis in Chapter 6.1. Further explanation of the meaning and the resulting 

interpretation will be given in Chapter 7. 

 
Table 6: Results of the Hypotheses Testing 

Factor Hypotheses 
 

Results 

SN H1 The positive opinions of people close to the consumer 
regarding GM food positively influence the consumers’ 
likelihood of consuming it. 

 
supported 

PC H2 Higher levels of perceived control positively influence 
the intention of consumers to eat GM food. 

not 
supported 

AT H3  Consumers with a positive attitude toward GM food are 
more likely to consume it. 

 
supported 

PR H4   Consumers who associate fewer risks with GM food are 
more likely to consume it. 

 
not 

supported 

PB H5  Consumers who perceive GM food as highly beneficial 
are more likely to consume it. 

 
supported 

GT H6  Consumers who trust the governmental institutions of 
their country are more likely to associate fewer 
perceptions of risks with GM food. 

    
supported 

GT  H7  Consumers who trust the governmental institutions of 
their country are more likely to associate greater 
perceptions of benefits with GM food. 

 
supported 
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7.  Discussion 

Based on the completed questionnaires and the subsequent calculations, conclusions can be 

drawn. By referring them to the results of the theoretical part of this thesis decisive factors can 

be identified and put into context. 

 

We can see that the factors of subjective norm, perceived control, attitude, perceived risks, and 

perceived benefits have an influence of 72,2 % on the intention. This means that the remaining 

27,8 % must be influenced by other factors, for example the prior named ones such as 

personality, culture, or education. However, this was not further tested through this research.  

 

7.1 Subjective Norm 

Resulting from the calculations prior, the factor subjective norm has a significant influence on 

the intention to consume GM food, as the Coefficient value is 0,335. Therefore, hypothesis 1 

applies to our research, meaning that the positive opinions of people close to the consumer 

regarding GM food positively influence the consumers’ likelihood of consuming it. This was 

somewhat expected, as people usually value the opinion of their closed ones and take it into 

account when forming intentions and making decisions. This finding also aligns with the 

original theory of planned behavior, as Ajzen (1985) initially claims the factor subjective norm 

among two others as decisive for human decision making. The study of Cook et al. (2012) 

came to the same conclusion.  

Prati et al. (2012) found in his research that item 2  

“(the degree to which significant others approve GM food) was more closely related  

to intention to consume GM food than the [item 1] (the degree to which significant 

others mind about GM food)” (p.168). 

However, we did not measure the individual degree of influence of the questionnaire items on 

the consumers’ intention in our research. If we look specifically at the answers of Figure 4 and 

5, we can draw the following conclusion: Most respondents think that the people close to them 

would not mind if they eat GM food and when asking them what they think their attitude would 

be towards them eating GM food, most answered in between the extremes. This indicates that 

they would not really care and do not claim a strong opinion. Thus, it could also mean the 

respondents do not know what exactly people close to them would think as they never spoke 
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about the topic of GM food or other similar topics. Overall, we see that the answers on the 

statements regarding the factor of subjective norm align.  

 

7.2 Perceived Control 

Hypothesis 2 regarding the factor of perceived control could not be supported through our 

research, as the P-value of the factor perceived control is higher than 0,05. This means that it 

is not true that higher levels of perceived control positively influence the intention of 

consumers to eat GM food. Which is surprising because one would think that having the feeling 

of control is important to society, as we get offered multiple food choices in grocery stores, for 

example organic, conventional, cheap, expensive, branded or not branded food products. This 

enables consumers to shop according to their individual preferences and gives them the control 

over their consumption. Furthermore, our findings also contradict the theory of planned 

behavior which states that perceived control has an effect on the intention but also on the 

behavior directly. Furthermore, also the findings of previous studies (Cook et al., 2002; Prati 

et al., 2012), state that higher levels of perceived control have a positive influence on the 

consumers to consume GM food. However, Ribeiro et al. (2016) says that consumers who think 

they have no control also think that they have no other choice than adapting to the offers of the 

food industry, which would lead to consumers consuming GM food anyways.  

 

7.3 Attitude 

In our research, there is evidence that a positive attitude of consumers towards GM food results 

in a higher likeliness of consuming these foods, indicating our hypothesis 3 is supported. 

Having said that, we found that attitude is not the most significant factor, meaning it does not 

have the most significant influence on intention unlike findings of other studies (Cook et al., 

2002; Prati et al., 2012). Nevertheless, it is a factor which is decisive for consumer behavior as 

it is relevant if one personally thinks certain behavior will be beneficial or not. As the study of 

Wunderlich and Gatto (2015) says, this can be influenced through education and knowledge 

provision. This study found out that people with a higher knowledge have a positive attitude. 

However, there are also contradictory findings, e.g., of Ribeiro et al. (2016), who found no 

clear effect and consumers with high knowledge can have both a positive and a negative 
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attitude towards GM foods. They furthermore say that individual factors and personality traits 

play an important part in forming an attitude. Moreover, Sikora & Rzymski (2021) mention a 

lack of trust in science and research, the legal situation in the country, and a low or non-existent 

perception of benefits are further factors which influence the attitude of consumers and ways 

in which it can be either negatively or positively influenced. When we look at the results of the 

questionnaire (Figure 8 and 9) we can see that regarding both statements, respondents answered 

rather in the middle, meaning in between the extremes. This shows that the respondents seem 

to be unsure about the use of GM food in food production. This is contrary to our expectations 

as we thought respondents will clearly be drawn to one side of the extreme, mostly negative, 

and false. As mentioned in chapter 3 “Literature Review”, prior research mentioned that society 

has opposing opinions about the topic. However, this does not reflect in the answers regarding 

these questions. Thus, when referring back to chapter 2.3 where we discussed risks and benefits 

of GM food, one can see that there are a number of promising benefits but surely also risks 

which impact human life directly. Being aware of these risks and benefits, one can understand 

why respondents are torn apart between these two extremes.  

 

7.4 Perceived Risks 

The calculations show that the factor perceived risks has no influence on the intention of 

consumers, as the P-value indicates that the factor is not significant. Therefore, hypothesis 4 

“Consumers who associate fewer risks with GM food are more likely to consume it” is not 

supported. This is contrary to our expectations but was also found out by Prati et al. (2012). 

One would think that the perception of risks will have a large influence on the decision making 

as a great perception of risks will scare off consumers. The risks that we named prior in chapter 

2.3, e.g., possible allergic reactions, would directly impact the health of consumers and 

therefore, would be expected to be important. But also risks concerning the environment would 

have a major influence on how consumers can live and what they will be able to consume.  

 

Prati et al. (2012), however, found out (as explained in chapter 3) that perceived risks influence 

the intention indirectly by influencing perceived benefits which then influence the intention. 

This statement can neither be confirmed nor not confirmed as this was not investigated in our 

study.  
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7.5 Perceived Benefits  

According to our findings, the factor of perceived benefits has the greatest influence on the 

intention as the coefficient is 0,414. Therefore, there is evidence that hypothesis 5 applies and 

consumers who perceive GM food as highly beneficial are more likely to consume it.   

Possible reasons that the perception of benefits influences the intention in the greatest way 

might be that consumers are more attracted to the benefits, and they outweigh all other factors 

such as risks. According to the research of Ribeiro et al. that was conducted in 2016 especially 

tangible benefits are attractive to consumers. As time changes and consumers are facing 

different problems than 2012, when Prati et al. conducted their research. The promised benefits 

of genetically modified foods might be of increased relevance. Also, this reflects in most of the 

questionnaire elements (Figure 17, 18 and 19), as most respondents believe GM food could be 

good for the economy and that it could be useful regarding the fight against hunger. Thus, when 

asking if consumption will be good for society, most rather disagreed. This contradicts each 

other. However, this might be similar to the consumption of cigarettes, where consumers are 

aware of possible health risks, e.g., lung cancer, but perceive these risks as not so drastic as the 

benefits they get from one cigarette.  

 

Furthermore, Prati et al (2012) found out that the factor attitude has the biggest impact. 

However, according to the authors the attitude is influenced by the perceived benefits. 

Nevertheless, this cannot be confirmed through this research as their correlation was not 

measured.  

 

7.6 Government Institution Trust 

According to the model (see Figure 3) the factor government institution trust indirectly 

influences the intention of consumers, by directly influencing the perception of risks and 

benefits. The direct influence is tested with two hypotheses. 

 

Hypothesis 6, “Consumers who trust the governmental institutions of their country are more 

likely to associate fewer perceptions of risks with GM food”, was not supported through our 

research. As our questionnaire results show, most respondents do not trust their governmental 
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institutions. Therefore, it does not matter if the government claims that GM food is good or 

bad for consumers.  

This is contrary to our expectations and prior findings. Ribeiro et al. (2016) claim that a society 

that trusts the government can be positively influenced through the provision of understandable 

information. This would enhance trust but also reduce uncertainties about GM food. The reason 

for the different findings might be that the political situation in 2016 was different than the one 

today. Today society faces a number of different crises, like more advanced climate change, 

war in Ukraine, inflation, Covid-19 pandemic etc.. The political actions based on these crises 

might be possible reasons for a general distrust in governmental institutions.  

 

The second hypothesis, consumers who trust the governmental institutions of their country are 

more likely to associate greater perceptions of benefits with GM food, could be supported 

through our research findings. Therefore, the few participants who stated in Figure 21, 22 and 

23 that they are more or less trusting their government also perceive the benefits more concisely 

than the rest. This is not surprising because if that is the case, the situation is similar to one 

trusting people close to them. One would prefer to take advice and opinions from them and is 

more likely to perform recommended behavior. Here, the prior mentioned and recommended 

measures of Ribeiro et al. (2016) could enhance trust level and reduce possible uncertainties 

about GM food.  

 

7.7 Countries 

The regression analysis shows that the nationality of the respondents is not significant. 

Therefore, it has no influence on the intention to consume GM food, since P-value is above 

0,05. This finding is surprising, because we would have expected that countries, with different 

regulations regarding GM food, would have an influence. Especially since the study by Sikora 

and Rzymski (2021) found several differences in the perception of GM food of different 

countries. However, this could be due to the small sample of our study, as there were only 117 

participants. 
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7.8 Limitations 

The effect of perceived risks on perceived benefits as well as the influence of perceived risks 

and perceived benefits on attitude toward GM food has not been tested, and therefore there is 

no evidence that risks are perceived more strongly than benefits as the study of Prati et al. 

(2012) found out. Furthermore, most of the results were compared to the findings of studies 

with target groups of different nationalities. Therefore, due to different social-cultural contexts, 

results might differ.  

Due to our own nationality, German, and the choice to distribute the survey on our own social 

media profiles most of the participants were German and half of the participants were in the 

age group of 21 to 30. This was foreseeable and led to the fact that these groups were 

represented more. Other nationalities were therefore represented mostly only by one participant 

which clearly does not reflect the view of a whole countries’ society. This could have been 

avoided by a more diverse and larger number of participants. Which, nevertheless, was not 

possible due to a restricted research period. 

 

8.  Conclusion  

The debate about the topic of genetically modified crops and foods began when crossbreeding 

was first practiced by scientists and farmers around 1980, and continues to this day. It appears 

that the discussion is not dying down, but only growing and gaining importance due to the 

exacerbation of climate change that threatens the world's food supply. Since genetically 

modified plants and foods represent an opportunity for the future in terms of climate change, 

land degradation, world hunger and other severe problems, consumer acceptance plays a key 

role in the possibility of success in the market.  

As genetically modified crops and foods hold many benefits to consumers, farmers, and the 

environment, they also entail risks. Thus, it is necessary to mention that some benefits and risks 

are proven, while others are only conjectures. The variety of risks and benefits and the fact that 

some of these contradict each other is one reason for consumers' confusion and indecisiveness 

about the topic (Ribeiro et al., 2016). 
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When looking at the consumer perspective regarding GM foods, it is influenced by different 

factors. The theory of planned behavior provides a framework comprising three factors which 

influence the intention of consumers, namely attitude toward the behavior, subjective norm 

and perceived behavioral control (Ajzen, 1985, 1991). Our research as well as the research of 

Prati et al. has shown that it is wise to extend the theory by the factors of perception of risks, 

perception of benefits and government institution trust to get a more detailed insight into what 

influences the intention to consume GM food the most.  

Firstly, one of the main findings of our research is that the factor perception of benefits has the 

greatest influence on the intention. This led to the conclusion that consumers who perceive GM 

food as highly beneficial are more likely to consume it. Possible reasons for that might be the 

political situation nowadays and the different crises society faces.  In the face of climate 

change, the benefits may be more important than they were a few years ago.  

Secondly, we found that the factor subjective norm has the second largest influence, confirming 

hypothesis 1. This finding was not surprising as we can personally relate to it with our own 

experience. When making decisions, we often take the opinion of people close to us into 

account.  

Thirdly, another finding is that the hypothesis regarding attitude is supported as well. Contrary 

to other research, it is not the factor with the most influence on intention. That might be because 

of a different political and social situation. People change throughout decades and what was 

important to them a few years ago might not be so important right now. This influences 

personal factors which come into play when forming an attitude.  

On the other hand, the factors of perceived control and perception of risks have no effect at all. 

However, regarding the factor of perception of risks this was also confirmed by Prati et al. 

(2012). This was unexpected for us, as we thought risks have a major influence on intention 

forming.  

Governmental institution trust was the only factor that was not measured regarding its influence 

on intention. It was measured regarding its influence on perception of risks and perception of 

benefits. According to our findings, governmental institution trust influences the perception of 

benefits. The influence on perception of risks, however, was negatively influenced. In case of 

this research, it is very much visible that most of the respondents are not completely trusting 

their governmental institutions and ministers. 
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All the influencing factors mentioned above influence the formation of an intention to 72,2 %. 

The remaining 27,8 % are therefore other factors. As several studies have shown, the formation 

of opinion is, among other things, influenced by the regulations of the particular country or 

region the consumer lives in, trust in science, and culture. Also, the level of education of the 

consumer, whether they know a lot about genetically modified food or not, has a (positive or 

negative) influence. This fact leaves room for further research and would be interesting to 

investigate.  

 

In conclusion our research questions  

Q1: What is the consumer's perception towards genetically modified food and which  

        factors influence it?  

Q2: Which factors are decisive for consumers to consume genetically modified food?  

 

can be answered as follows: When looking at the results of our questionnaire consumers are 

not divided on either side of the extremes and therefore, do not form opposing opinions. 

However, the perception towards genetically modified foods tends to be negative. This shows 

that consumers are indecisive about the topic of genetically modified foods and indicates a 

need for knowledge. Furthermore, the subject is not being much discussed in the media at the 

moment, what plays into it.  

To sum up, the factors that influence the consumers’ perception are subjective norm, perceived 

benefits and attitude, from which perceived benefits has the greatest influence and is therefore 

most decisive when it comes to possible consumption of genetically modified food. 

Consequently, subjective norm and attitude also come into account but are not as decisive. It 

can be said that it is up to the individual consumer if they perceive genetically modified food 

as a curse or a blessing, but the trend goes into the direction of GM food being a curse.  
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