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Abstract
Due to an expected increase in the world population, there is a need to find solutions to feed the world. One of these
solutions can be entomophagy, the consumption of insects. Even though entomophagy has benefits, it remains not well
accepted in many Western societies. Limited research has been done into the underlying motivations of people to (not)
try insects. In this study, the food choice motives of Dutch consumers and its relation to the willingness to try insects were
examined. Two studies were conducted among 480 consumers. Results of the first study revealed that natural content and
familiarity had a negative relationship with the willingness to try insects. Furthermore, subjective norm had a positive
relationship with the willingness to try insects.
An experiment was conducted to study whether a shift in familiarity indeed caused a variation in the willingness to try. The
effect of the visibility of insects was also explored, whereas the visual presentation of a product is known to influence the
expectation and perception of the product. Results showed that people had a higher willingness to try unfamiliar insectbased products than familiar insect-based products. Furthermore, unfamiliar products were perceived as less risky and less
disgusting than the familiar products. Unfamiliar products scored higher on sensory appeal, plus they were perceived as
healthier. Another interesting observation was that all insect-based products were perceived as very healthy, especially
the products with visible insects. In line with earlier research, results showed that visibility played a role in the willingness
to try, whereas the respondents had an overall higher willingness to try products with invisible insects. Finally, the level of
food neophobia proved once again to influence the willingness to try, since a low level of food neophobia led to a higher
willingness to try. The found causal relationship between familiarity and willingness to try explained that Dutch consumers
preferred unfamiliar products (with invisible insects) to familiar products. These outcomes could contribute to the
development and design of new insect-based products which could be more easily accepted and bought by Dutch
consumers.
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Introduction
The expected increase of the world population is estimated from 7.3 billion people in 2015 to 9.8 billion people in 2050
(Population Reference Bureau, 2015). With this growth of 2.5 billion in just 35 years, there exists also an increase in the
global demand of food (Walker, 2016). Despite there has been a progress in reducing the incidence of hunger in the world
in the past half-century, these efforts are not enough to be able to feed all people (Godfray et al., 2010). There is still a
higher demand for food around the world.
Therefore, there is a need to find solutions to feed the world. One of these possible solutions could be the so-called ‘novel
foods’. According to the European Commission, novel foods are foods that have not been consumed by a significant
amount of humans in the EU before the year 1997. In this year, the first regulation concerning novel food was published
(European Commission, 2016). Novel foods are foods that are innovative, newly developed or already traditionally eaten
outside the EU. One of these novel foods are insects. According to Yates-Doerr (2015), insects can be an efficient, safe and
low-impact source of nutrients.
The consumption of insects is called entomophagy. At least 1900 species are known to be consumed as human food
(Johnson, 2010; Van Huis et al., 2013). Throughout the world, insects are consumed because of their richness in protein,
fat, vitamins and minerals (Durst & Shono, 2010). There are many benefits of entomophagy. Besides the mentioned
nutritional benefits, the eating of insects provides also environmental and economic benefits. Whereas, the consumption
of insects can help reduce ecological impacts contrary to the conventional meat industry, since insects produce smaller
quantities of greenhouse gases and ammonia than cattle and pigs (Van Huis et al., 2013). The rearing of insects also requires
less land and water than cattle rearing (Durst & Shono 2010; Van Huis et al., 2013). Because of this, insects require less
energy and are efficient in production, which can cut costs. Also, the rearing and harvesting of insects is a low-tech and
low-capital investment option, for developing countries, this can offer employment and trade options (Van Huis et al.,
2013). Therefore, insects can be seen as the food of the future and an eco-friendly tool to reduce the global demand of
food.
However, entomophagy is still not well accepted in many Western societies (Van Huis et al., 2013). Very few Western
consumers are willing to eat insects (Deroy, Reade & Spence, 2015). According to Deroy et al (2015), Western consumers
have a negative attitude towards entomophagy due to a form of cognitive disgust and unfamiliarity. Insects are associated
with elements that can be a threat to people’s health, such as dirt, diseases and death (Deroy, Reade & Spence, 2015;
Hamerman, 2016). Different researches confirm that people do not accept insects in their food (De Boer et al., 2013;
Elzerman et al., 2011; Onwezen et al., 2015). Results of these researches are that the acceptance of edible insects depends
not only on cultural, emotional and rational dimensions such as palatability, availability and nutritional benefits. It has been
shown that moral factors like a person’s value orientation, moral obligation and environmental concern are important in
predicting behaviour regarding food choices (Leijdekkers, 2016).
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Yet, these researches stress that there is a need to examine the motivations of people to try novel foods, such as insects.
These motivations can help us understand what the Western consumers’ relation is to foods, with the focus on insects.
Research has shown that most Western people have a negative attitude towards entomophagy (Cicatiello et al., 2016; De
Boer et al., 2014; Lensvelt & Steenbekkers, 2014; Tan et al., 2016). They tend to decline insects as food, mostly because of
a high level of food neophobia. Nevertheless, little research has been conducted into the motivations of consumers to
(not) try insects. Whilst it is interesting to dig deeper and focus on these underpinning motivations people have to eat
certain foods, like insects. This research aims to discover which motivations are related to an individuals’ choice to try
insects. This could provide valuable information to producers and marketers of edible insects. Producers and marketers
can use this insight to create a different point of view, and different management and marketing strategies. Possible
relationships between certain motivations and the willingness to try insects, could predict if an individual is receptive for
trying insects. This intention could lead to a behavioural change to add insects to his or her diet.

The aim of this study is to discover different underlying motivations people have for their food choices, regarding to insects,
and whether certain motivations can predict the consumers’ willingness to try insects. To be able to gain insight in these
relationships between food choice motivations and the willingness to try insects, the following research question is
formulated:

To what extent is there a relationship between food choice motivations and the willingness to try insects?
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Conceptual background
In this chapter, the willingness to try and its effect on intentions is described, with ‘food neophobia’ as a possible barrier
to consumers’ willingness to try insects. Furthermore, the different motivations for food choice are illustrated. At last, the
key components of this research are shown in a conceptual framework.

Willingness to try
Whether or not a person will eat novel foods, is dependent on their intentions to do so. An intention is the most direct and
important predictor for behaviour, according to the theory of planned behaviour (TPB) (Ajzen, 1991). A way to examine
consumers’ behavioural intention to try novel foods is to assess their willingness to try it. A person’s willingness has a
predictive validity for an individual’s intention (Gerrard et al., 2008; Gibbons et al, 2004; Spijkerman et al., 2005).
Subsequently, one’s intention is assumed to be an immediate and important predictor for someone’s behaviour, according
to the theory of planned behaviour (Ajzen, 1991).
A person’s willingness to try can be described as an individual’s openness to an opportunity. It is his or her willingness to
perform a certain behaviour (Pomery et al., 2009). People vary in the willingness to try novel foods. While some individuals
show strong aversions to them, other people show enjoyment when eating new foods (Ritchey et al., 2003). Through the
assessment of peoples’ intentions to try insects, supplemented with the food neophobia scale, the willingness to try insects
is being measured.

Food neophobia
With the introduction of new or unfamiliar food (such as insects), concerns and questions among consumers are triggered
(Brunk, 2014). Consumers can refuse and avoid new foods, this is called food neophobia (Pliner & Hobden, 1992). It is the
unwillingness to try new or unfamiliar foods (Barrena & Sánchez, 2013; Moreau, Lehamann & Markman; 2001). The less a
person is willing to try new foods, the more neophobic this person is (Tuorila et al., 2001). This can be measured with use
of the food neophobia scale (FNS) by Pliner & Hobden (1992).
The FNS is a helpful tool to identify food neophobia levels among consumers. This is important for the marketers and
producers of such food, whereas the level of food neophobia has an effect on the willingness to try novel foods (Choe &
Cho, 2011; Dovey & Shuttleworth, 2006; Schickenberg et al., 2006). Individuals who are more neophobic towards food are
less willing to try novel foods (Pliner & Hobden, 1992; Pliner et al., 1995; Tuorila et al., 1994). Insights in the food neophobia
level and willingness to try novel foods can be helpful in enhancing fitting marketing strategies to target consumers (Choe
& Cho, 2011).
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Food choice motives
Food choice motives could explain why people are (not) willing to try such novel foods. According to Atkinson (1964),
motivations are concepts used to explain the psychological processes that influence human behaviour. Motivations can be
described as forces within a person, that trigger the individual to act a certain way. Food choice motives are the forces that
drive a person to (not) consume a certain food.
In this research, fourteen different motivations to make a certain food choice are being examined. The first nine
motivations are standard food choice motives, as used in the food choice questionnaire (FCQ). Five extra motives are
added, based on literature, to specify the focus on insects. Each of these motives will be shortly explained, with a special
emphasis on the five extra motives.

Motivations used in the regular food choice questionnaire
In the regular food choice questionnaire, as designed by Steptoe & Pollard (1995), nine different dimensions are described.
The advantage of the FCQ is that each motive is separately rated, which gives us insight in the consumers’ most prominent
underlying reasons to choose a certain food.
Health
The first factor Steptoe & Pollard (1995) described is health. Health concerns influence the consumers’ food choice
motives, whereas people with higher health concerns make different food choices than those who are less concerned with
health (Sun, 2008). Therefore, health an important determinant for one’s food choice. The health factor contains
statements related to the general well-being and nutrition of a person.
Mood
One’s emotions also affect its eating behaviour. Research has shown that mood influences one’s food preferences
(Wansink et al., 2004). Individuals in a positive mood, for instance, prefer healthier food than people in a negative mood.
The mood determinant contains statements concerning relaxation and stress control by consuming food.
Convenience
When purchasing food, people have plenty of choices. Food that saves time and effort has influenced the consumption
patterns of people in many parts of the world (Brunner et al., 2010; Warde et al., 2007). The ease of the preparation of
food, influences the consumers’ choice to purchase it. Therefore, the convenience of food plays a role in food choice: it
concerns the ease of the preparation, use and purchase of the food (Steptoe et al., 1995).
Sensory appeal
People do not only make decisions based on functional reasons. One of the most important motivations for food choice is
taste (Sijtsema et al., 2012). People will favor a certain food is they think it will be pleasurable. Rozin (1988) argued that
food that is (expected to) taste good, is easily accepted and frequently eaten. Sensory motives are seen as the most
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important motives of consumer food choice in Europe (Magnusson et al., 2001; Wandel & Bugge, 1997). Sensory appeal
relates to the appearance, the smell and the taste of food.
Natural content
In the last few years, there are a lot of discussions about additives in the food sector and consumers express their concerns
about the use of additives in their diet (Dickson-Spillman et al., 2011). People who are skeptical towards additives and
chemicals, prefer natural ingredients and natural foods (Dickson-Spillman et al., 2011). But what about insects? Insects are
natural products; however, they could also be perceived as unnatural or unusual foods. It could be interesting to study
natural content in relation to entomophagy, whereas the attitude towards natural content influences food choices and the
willingness to try. The factor ‘natural content’ relates to the use of possible additives and natural ingredients in food.
Price
Price is another important determinant (Honkanen & Frewer, 2009). It has been shown that food costs determine the
consumers’ food choice (Blanck et al., 2007). A great amount of people tries to purchase food for the lowest price, some
consumers also consider the quantity of food they can get for their money (Burns et al., 2013). The price of the food has
to be considered attractive, in order to purchase the food. Hence, the price is a proven determinant for food choice.
Weight control
At worldwide level, people are interested body weight control. For instance, in 2014 more than half of the Dutch
inhabitants are trying to control or lose their weight (NOS, 2014). People who try to control their weight are more likely to
eat less fats, sugars, snacks (Wardle et al., 2000). They take their weight control into account when choosing food. The
weight control factor consists of items related to the calorie intake of food and dietary restraint.
Familiarity
Food acceptance and food preference is shaped by a person’s familiarity of food (Aldridge et al., 2009). The more familiar
a food is, the more it is liked and therefore likely to be eaten (Cooke, 2007). Hence, food choices are related to the
familiarity with food. Familiarity concerns the importance of recognizable and usual food. These are the foods a person
normally eats. It measures if a person is bound to buy only food they already know. However, edible insects are not very
familiar to or regularly consumed by Dutch consumers. Also, little is known which type of insect-based products are
preferred. Therefore, familiarity is an interesting aspect in relation to entomophagy.
Ethical concern
In the last decade, ethics gain more attention regarding consumerism (Dowd & Burke, 2013). Consumers try to influence
the market by purchasing or declining certain products. Zander & Hamm (2010) found that ethical issues like animal welfare
and fair prices for farmers are important to ethical concerned consumers. Fair trade products and sustainable products
have gained more attention and have been sold more (Dowd & Burke, 2013). Ethical concern relates to political issues and
issues about animal welfare.

8

Five extra dimensions
In the previous paragraph, nine factors that have proven their potential to uncover consumers’ food choice motives were
described. However, with novel foods such as insects, new concerns and new possibilities arise. Yet, these concerns and
new possibilities were not implemented in the FCQ.
Entomophagy involves not only people’s risk perception, cultural background and attitude towards insects. It raises also
questions about the environmental benefits of food sources, and about novel foods as a possible way to distinguish yourself
from others. Therefore, five extra dimensions are added: environmental sustainability, risk perception, subjective norm,
identity building and disgust.
Environmental sustainability
Research has proven that insects are eco-friendlier and more sustainable than conventional livestock. This could be an
advantage for entomophagy, while the importance of sustainability and sustainable food consumption is becoming more
urgent every year (Verain et al., 2012). Many consumers are concerned with environmental issues and lots of consumers
are increasingly choosing for more ecological and sustainable products while shopping (Fraj & Martinez, 2007; Grunert et
al., 2014).
Consumers link sustainable products mostly to environmental sustainability (Grunert et al., 2014). Therefore, the
statements in this dimension comprises environmental issues. Verbeke (2015) found that people with a higher interest in
the environmental impact of their choice of foods, are more likely to adapt insects to their diet. Since insects are a more
sustainable friendly option than (for instance) beef, this dimension is perceived as an interesting extra motive for people’s
willingness to try insects.
Risk perception
Because edible insects are a novel food, people are unfamiliar with it and therefore are distressed. The public knows little
about the food safety side (Belluco et al., 2013; Tan et al., 2015). But Western consumers frequently reject certain novel
foods, often for more psychological than logical reasons (Paoletti & Dreon, 2005). In Western countries, the idea of
entomophagy fills us with disgust. Insects have the ‘yuck’-factor, they are associated with dirt and diseases. It raises
questions about the safety and risks of the consumption.
Risk perception concerns the perceived chance and the perceived consequences of a certain negative occurrence (Fandos
Herrera & Flavián Blanco, 2011). Risk perception can be measured by looking at someone’s functional, financial, social,
physical, physiological and time perceived risk (Jacoby & Kaplan, 1972). However, the financial, social, physiological and
time perceived risk are in the FCQ yet integrated in the factors ‘price’, ‘social norm’, ‘mood’ and convenience’. Therefore,
in this research ‘risk perception’ will measure the perceived functional and physical risk. Functional risk means the
trustworthiness of foods; physical risk concerns harm to the body. The idea of insects as unsafe and new, as a possible
hazard to the body, influences the intention to (not) consume them (Fallon & Rozin, 1983).
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Subjective norm
Besides concerns about risk, people can also be concerned with the opinion of others. Ajzen (1991) defined the subjective
norm as the perceived opinions of significant others who can influence your decision-making. However, the perceived
opinions of experts could also possibly influence the food choice (Mark et al., 2014). In this dimension, the importance of
others’ opinions will be measured.
Subjective norm plays an important role in marketing and management behaviour, whereas it has a great influence on the
probability of the intention. Different researches (Shin & Hancer, 2016; Stok et al., 2015; Tarkiainen & Sundqvist, 2005)
concluded that subjective norm has an effect on eating behaviour and food choice. Subjective norm could be important in
relation to entomophagy, whereas people in a society may find edible insects abnormal and this could hold back others to
add insects to their diet.
Identity building
Food preferences are also shaped by factors such as ideals, personal behaviours and social relations (Furst et al., 1996).
Food can be an instrument to exclude yourself from others, and to put yourself in a societal category (Costa et al., 2014).
According to Xu (2008), people organize, signify and distinguish themselves from others through food. The choice or
rejection of foods are related to a person’s concern with its identity, image, social belonging and status (Fox & Ward, 2008;
Tivadar & Luthar, 2005). People construct their self-definition and social order through choosing a certain diet (Bisogni et
al., 2002; Fischler, 1988). Therefore, a food choice can be based on the motivation to maintain or build an identity.
Disgust
Disgust is basic food related emotion, associated with the perceived or imagined taste, smell, touch or eyesight of a food
(Rozin et al., 2008). This factor is related to insects. Most Western consumers react often with disgust when discussing
entomophagy (Tan et al., 2016). Disgust is a cognitive response to something repulsive or unpleasant: it is a strong food
rejection as it can be seen as a survival tool to keep yourself from ingesting dangerous and unknown food (Dolezalova,
2015).
The Western consumers avoid entomophagy because of this disgust and hygiene concern (Dolezalova, 2015). Insects are
seen as disgusting and are believed to have contaminating properties (Rozin & Fallon, 1987). When an insect is in contact
with food, people no longer consider the food as edible (Dolezalova, 2015). People believe insects are useless, harmful and
disgusting and therefore as inappropriate for food purposes (Looy et al., 2014). When food is believed to be disgusting,
people can choose not to eat it. Therefore, disgust of food can be a motive of food choice.

All of the above mentioned dimensions are implemented in the food choice questionnaire, as attached in Appendix A.
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Theoretical framework
The proposed framework suggests that a consumer’s food choice is influenced by different motives. An individual’s
willingness to try novel foods, such as insects, is dependent on the person’s level of neophobia and its food choice motives.
Subsequently, one’s willingness to try insects could lead to a certain food choice behaviour, whereas intention is a predictor
to behaviour (Ajzen, 1991). The food choice behaviour will not be measured and further illustrated in this thesis. This
framework, as seen in Figure 1, provides an overview of the relation between the different variables. The variables are
derived from literature study.

Figure 1. Theoretical framework
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Study 1

Method
Data collection and participants
The data for study 1 were obtained through an online survey. The participants were able to answer the questions at home
and take all the time they need. This increases the response rate and data quality according to Bronner & Kuijlen (2007).
The survey was advertised both on personal Facebook-pages and on a variety of public Facebook-pages, in order to reach
many different people throughout the Netherlands. Most of the Facebook-pages were groups where people sell items and
discuss with each other, the members were people of different ages, regions, genders, et cetera.
Additionally, the link to the survey was sent by e-mail to personal contacts. All respondents were asked to forward the
survey to their social network, to obtain more respondents. A broad public is reached through these methods. A total of
275 respondents (N = 275) completed the online survey. Table 1 summarizes the demographic characteristics of the
participants.

Table 1. Demographic characteristics of the respondents

Gender

Age

Education

N

%

Male

71

25.8

Female

204

74.2

<18

4

1.4

18-24

102

37.1

25-34

64

23.3

35-44

28

10.2

45-54

48

17.5

55-65

25

9.1

65 or older

4

1.4

None

0

0

Primary School

5

1.8

Lower Vocational Education

9

3.3

Lower General Secondary Education

18

6.5

Intermediate Vocational Education

46

16.7

Senior General Secondary Education

19

6.9

Higher Vocational Education

44

16.0

Pre-university Education

46

16.7

University

88

32.0
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Procedure
The research took place in the Netherlands, therefore the survey was conducted in Dutch. To avoid possible biases, the
participants were recruited without informing them about the aim of the research.
The survey was designed with use of the Qualtrics platform. Firstly, the participants were asked to rate 63 statements.
Each of the statements was linked to one of the fourteen food choice motives. Then, the respondents answered ten
statements from the food neophobia scale (Pliner & Hobden, 1992), followed by six items concerning the willingness to
taste or purchase insects in the near future. Furthermore, the sociodemographic factors of the participants were asked to
gain more information about their background. Finally, the respondents were thanked and their response was saved. The
complete survey is attached in Appendix A.

Measures
Food choice motives
In the first part of the survey, the participants’ motivations were measured with use of the food choice questionnaire (FCQ)
(Honkanen et al., 2006; Milošević et al. 2012; Steptoe, Pollard & Wardle, 1992). The FCQ is a reliable and valid tool for
exploring food choice motives across different European countries (Markovina et al., 2015). It gives positive or negative
predictors of food choices. Five more dimensions have been added to the FCQ, these dimensions were developed based
on recent literature concerning consumer behavior and entomophagy.
Each of the 63 statements was prefaced by the sentence: “It is important to me that the food I eat on a typical day…”. Each
statement was linked to one of the fourteen dimensions. The respondents rated each statement with the use of a 7-point
Likert scale. The scale differed from 1 = ‘Not at all important’ to 7 = ‘Extremely important’. The complete survey, with all
statements, is attached in appendix A.
The five extra dimensions and the measurements of the dimensions will be shortly explained. In Table 2 is clarified what
each dimension represents, with an example of a survey statement per dimension.
Environmental sustainability
This item was measured with five statements regarding the production of food and its effects on the environment. Four
statements measured the environmental impacts and efficiency of food and its production. The fifth statement (“…has a
sustainability label”) concerned sustainability labels on food, whereas these labels are increasingly appearing on food
products (Grunert et al., 2014).
Risk perception
The factor risk perception included four statements concerning one’s perceived risk. Physical risk was measured with
statements like “…doesn’t damage my body in the long term”. These statements measured the perceived danger and
possible hazards to the body (Fandos Herrera & Flavián Blanco, 2011).
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Subjective norm
Subjective norm concerned the influence of others’ opinion on your attitude, such as your food purchase intention (Shin
& Hancer, 2016). The subjective norm included the influence of people who are important to someone, like family, friends,
or even health experts (Mark et al., 2014). One of the four statements measuring the subjective norm was: “…is approved
of by my friends”.
Identity building
Identity building included four statements regarding ideals, social categories, beliefs and lifestyle, whereas these elements
shape one’s food preferences (Devine et al., 1999; Furst et al., 1996; Tung et al., 2015). One of the statements was “…helps
me to distinguish myself from the mass”. The statements aimed to discover if one’s food choice is dependent on beliefs
about the self.
Disgust
Disgust was measured with three statements. One of the statements was “…is not scary to eat”, considering unknown or
unpleasant looking food can evoke disgust (Dolezalova, 2015). Disgust will measure if somebody’s food choice is influenced
by their perceived revulsion towards a food. Whereas disgust is basic food related emotion, which can protect someone
from ingesting dangerous and unknown food (Dolezalova, 2015; Rozin et al., 2008).

The overall FCQ was reliable (α = .93). However, to increase the reliability of individual factor ‘identity building’, one
statement (“…is in line with my beliefs and my cultural and social background”) was excluded. This statement stood out
from the other statements; the other statements were formulated very clearly and specific. The deleted statement,
however, was possibly too broad and imprecise and did not fit the rest of the statements. By deleting this particular
statement, the Cronbach’s alpha for ‘identity building’ increased from α = 0.65 to α = 0.75.
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Table 2. Overview of the fourteen food choice motives, what each motives measures and examples of survey statements
Food choice motive
Measures
Sample items of the food choice motives
(It is important to me that the food I eat on a
typical day…)
Health
Food for general well-being & nutrition
… contains a lot of vitamins and minerals
Mood

Food for relaxation & stress control

… helps me to cope with stress

Convenience

Ease of preparation, use, purchase of food

… takes no time to prepare

Sensory appeal

Appearance, smell, taste of food

… smells nice

Natural content

Additives and ingredients of food

… contains no additives

Price

Price of the food

… is cheap

Weight control

Calories and effects of food

… is low in fat

Familiarity

Recognition and normality of food

… is what I usually eat

Ethical concern

Political issues and animal welfare regarding to food

… comes from countries I approve of politically

Environmental sustainability

Environmental impact of food

… is produced in a sustainable way

Risk perception

Safety of food

… doesn’t bring physical risks

Subjective norm

Others’ opinion of food

… is also what my family eats

Identity building

Self-definition and identity building through food

… helps me to distinguish myself from the mass

Disgust

Approval and liking of food

… is not scary to eat

Food neophobia
Food neophobia was assessed with the food neophobia scale (α = .81) (Pliner & Hobden, 1992). The scale consisted out of
ten items (e.g. “I am afraid to eat things I have never had before”). Responses ranged from ‘strongly disagree’ to ‘strongly
agree’ on a 7-point Likert scale. Afterwards, the mean score of the ten items was computed. A low score characterizes a
person being low in neophobia (neophilic), a high score characterizes a person being neophobic.

Willingness to try
Six statements about edible insects were used, concerning the willingness to taste or purchase insects in the near future
(α = .96). These items measured the willingness to try, they are based on the measurement of intention in the theory of
planned behavior (Ajzen, 1991; Mark et al., 2014). With use of a 7-point Likert scale (extremely unlikely – extremely likely),
respondents answered whether they plan to try edible insects in the near future (e.g. “In the near future, I intend to try
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edible insects”). The respondent’s average score is used as a direct measure of the person’s willingness to try insects. A
low score correlates with a low willingness to try insects, a high score represents a high willingness.

Socio-demographics
At the end of the survey, the respondents’ socio-demographics were assessed. Their age, place of birth and place of
residence were measured with open questions. Afterwards, these items were categorized. Their age was transformed into
age groups (<18; 18-24; 25-34; et cetera) and their place of birth and place of residence were converted into groups based
on the twelve Dutch provinces. Dietary restrictions were also asked with one open question. Food related allergies were
converted into two groups: non-allergic people (N = 257) and allergic people (N = 18). Dietary preferences were converted
into four groups; people who eat meat/fish (N = 245), vegans (N = 2), vegetarians (N = 15) and flexitarian/climatarian
respondents (N = 13).
The rest of the socio-demographics were asked through closed-ended questions: per question, the respondents were
asked to select one answer from a defined list of choices.

Results
Descriptive results
Table 3 shows the means, standard deviations (SD’s) Cronbach’s alpha values and the Pearson correlations between the
variables. Food choice motive risk perception has by far the highest mean (M = 6.09; SD = .87), followed by disgust and
sensory appeal. These dimensions appear to be the most important determinants of food choice. Health and price were
also quite important. Identity building as a food choice motive was seen as the least important factor (M = 1.92; SD = 1.04).
The mean of subjective norm also scored sufficiently low (M = 2.74; SD = 1.13). The mean scores and standard deviations
for all statements per factor, are further displayed in Appendix A.
The mean score of food neophobia is 2.65 (M = 2.65; SD = .91), which is somewhat low. Compared to our mean of 2.65,
higher average FNS scores have been obtained: 3.5 by Pliner & Hobden (1992), 3.4 by Lähteenmäki et al. (1998), 2.9 by
Stratton et al. (2015). Overall, scores under 2.0 are perceived as low, scores above 3.0 are perceived as high (Arvola et al.,
1999). The mean score of measured willingness to try is 3.15 (M = 3.15; SD = 1.84). The standard deviation (SD = 1.84)
indicates that the data for the willingness to try are moderately spread out over a wide range of value.
The mean scores and standard deviations for all items concerning both the food neophobia scale and the willingness to try
insects, can be found in Appendix A.
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Table 3. Factor Correlations of the fourteen food choice motives, the food neophobia scale (FNS) and the willingness to try (Study 1; N = 275)
Cronbach’s

M

SD

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

alpha
1

Health

.81

5.18

.93

2

Mood

.84

4.29

1.13

-.34***

3

Convenience

.83

4.40

1.04

.083

.26***

4

Sensory appeal

.69

5.39

.75

.38***

.44***

.24***

5

Natural content

.88

4.08

1.46

.53***

.20***

-.06

.22***

6

Price

.65

5.09

.93

.05

.13*

.41***

.08

-.02

7

Weight control

.77

4.09

1.25

.54***

.37***

.28***

.33***

.33***

.10

8

Familiarity

.80

3.79

1.22

.28***

.39***

.39***

.42***

.27***

.17**

.36***

9

Ethical concern

.81

3.48

1.37

.52***

.26***

-.04

.15*

.69***

.06

.31***

.19***

10

Environmental

.94

4.06

1.45

.51***

.28***

-.04

.15*

.66***

.03

.30***

.15*

.80***

sustainability
11

Risk perception

.81

6.09

.87

.61***

.18**

.02

.33***

.45***

.03

.31***

.15*

.46***

.48***

12

Subjective norm

.70

2.74

1.13

.24***

.39***

.37***

.39***

.15*

.18**

.35***

.61***

.17**

.12

.10

13

Identity building

.75

1.92

1.04

.25***

.39***

.13*

.26***

.30***

.07

.27***

.42***

.27***

.24***

.10

.58***

14

Disgust

.63

5.88

1.04

.28***

.28***

.10

.44***

.25***

.04

.15*

.25***

.23***

.17**

.43***

.18**

.02

15

FNS

.81

2.65

.91

.11

.07

.21***

.14*

.11

-.03

.20***

.41***

.08

-.02

.10

.18**

.18**

.13*
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Willingness to try

.96

3.15

1.84

-.03

-.03

-.11

-.18**

-.17**

.07

-.11

-.31***

.01

.07

-.07

-.06

-.08

-.16**

-.37***

Note. * p <.05; ** p<.01; *** p<.001.
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Test of direct effects
Hierarchical regression analyses have been conducted to test possible relationships between socio-demographic
variables and the willingness to try insects (Table 4). This table also gives insight in relationships between sociodemographics, such as the significant correlation between education and age (p < .001).

Table 4. Correlation table socio-demographics and willingness to try
1

2

3

4

1

Willingness to try

2

Gender

-.22***

3

Age

-.36***

.02

4

Education

.41***

-.16**

-.43***

5

Allergy

.03

.12*

-.03

5

.03

Note. * p <.05; ** p<.01; *** p<.001

Six socio-demographics correlated with the willingness to try insects: gender, age, place of residence, education,
occupation and diet. The negative relationship between gender and the willingness to eat insects tells us that
female participants had a lower willingness to try insects than the male respondents. The correlation between age
and the willingness to try proposed that younger people had a higher willingness to try insects. This also accounted
for the level of education: a higher level of education correlated with a higher willingness to try insects.
Furthermore, there was a difference in the willingness to try between the diet groups (Table 5). Those who
indicated to be a ‘flexitarian’ or ‘climatarian’, score highest on the willingness to try insects (M = 4.32). Vegetarians
have a somewhat lower mean (M = 4.04). The respondents who did not indicated their dietary restrictions score
a mean of 3.03. There were only two vegans; their willingness to try was quite low (M = 2.50), a possible reason
could be that vegans exclude animal products (e.g. insects) in their diet.

Table 5. Willingness to try by different diet groups
Diet

N

M

Eats meat/fish

245

3.03

Flexitarian/climatarian

13

4.32

Vegetarian

15

4.04

Vegan

2

2.50
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Regression analysis
Results showed that food choice motives ‘risk perception’, ‘disgust’ and ‘sensory appeal’ had the highest means.
These three dimensions appeared to be the most important determinants of food choice. Subjective norm and
identity building scored sufficiently low. However, these mean scores did not determine connections between
certain food choice motives and the willingness to try insects.
A regression analysis was conducted to investigate possible significant relationships between food choice motives
and the willingness to try insects (Table 6). Results were that three food choice motives (natural content, familiarity
& subjective norm) had a relationship with the willingness to try insects (p < .05). ‘Natural content’ and ‘familiarity’
both had a negative beta (β = -.29 and β = -.25) which indicated that a lower score on these two food choice
motives leads to a higher willingness to try insects. Subjective norm had a positive beta (β = .18). Therefore, a
higher score on subjective norm correlated with a higher score on the willingness to try insects. The three relations
between each food choice motive and the willingness to try are presented in Figure 2, 3 and 4.

Figure 2. Negative relationship between natural content and the willingness to try insects
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Figure 3. Negative relationship between familiarity and the willingness to try insects

Figure 4. Positive relationship between subjective norm and the willingness to try insects
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The level of food neophobia also had a significant relationship with the willingness to try insects (β = -.24) It
suggested that people with a higher level of food neophobia had a lower willingness to try insects.
As shown in Table 6, all betas were not remarkably different from each other. Therefore, each item could be
perceived as more or less equally important.
Table 6. Results of regression analysis (N=275)
Variables

Beta

Sig.

Health

.13

.126

Mood

.04

.525

Convenience

-.05

.457

Sensory appeal

-.09

.185

Natural content

-.29

.001 ***

Price

.08

.203

Weight control

-.04

.546

Familiarity

-.25

.002 **

Ethical concern

.09

.364

Environmental sustainability

.18

.072

Risk perception

-.04

.580

Subjective norm

.18

.030 *

Identity building

-.02

.785

Disgust

-.05

.428

Food neophobia scale

-.24

.000 ***

In conclusion, food choice motives ‘risk perception’, ‘disgust’ and ‘sensory appeal’ had the highest means, closely
followed by ‘health’. These dimensions appeared to be important when making food choices. However, a
regression analysis showed that familiarity, natural content and subjective norm influenced the willingness to try
insects. The other food choice motivations did not have a significant effect on the willingness to try insects. The
level of food neophobia also influenced the willingness to try insects. However, a correlation does not imply
causation, therefore it is interesting to further explore the found relations.
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Study 2
The aim of this research is to investigate which food choice motives influence the willingness to try insects. Results
showed that the three motives natural content, familiarity and subjective norm had a relationship with the
willingness to try insects. It is interesting to examine the aspect of familiarity further, whereas different researches
already found that familiarity with insects increases consumer acceptance (Rumpold & Schlüther, 2013; Lensvelt
& Steenbekkers, 2014). Caparros Megido et al. (2016) suggested that a familiar product with invisible insects could
decrease the food neophobia towards insects among Western people. Other researchers also found this positive
attitude towards familiar foods (Hoek et al., 2011; Raudenbusch & Frank, 1999). This is contrary to the negative
correlation between familiarity and the willingness to try insects, which indicated that a lower score on familiarity
leads to a higher willingness to try insects. However, these researches investigated the familiarity with insects
itself, as an ingredient. Little research has been conducted into the familiarity with the products itself: it remains
unclear which product group consumers will be more willing to try. Tan et al. (2016) concluded that acceptability
of insect products is not simply achieved by adding, for instance, mealworms to familiar foods, whereas other
factors could stand in the way of its acceptance. Therefore, an experiment was conducted to go into greater detail
about the correlational relationship between familiarity and the willingness to try, with an assessment of possible
mediators.

In this experiment, both familiarity and the visibility of the insects were manipulated. While, apart from the
difference in familiarity, the presentation of foods with invisible insects could improve acceptance (Tan et al.,
2015). Foods can be produced in different ways, for instance with grinded ingredients or with visible pieces.
According to Shelomi (2015), there is an advantage to insect-based products with invisible insects, whereas the
products look more similar to regular foods. A reduced visibility of insects could lead to a higher willingness to try
the product (Tan et al., 2015; Tan et al., 2016). Not only the familiarity with a product, but also the design of the
product could play a role. Furthermore, the role of the four food choice motives (risk perception, disgust, sensory
appeal & health) with the highest mean in study 1, was investigated. The means of these motives were remarkably
high, therefore these motives could be perceived as important motives when considering whether or not to eat a
certain food. They could play a mediating role in the relationship between familiarity and the willingness to try.

The experiment goes into greater detail about the relationships between the food choice motive ‘familiarity' and
the willingness to try. It aims to give a new point of view of the Dutch consumers’ preferences of insect-based
products. Some of the best-known insect-based products in the Netherlands are burgers and the so-called
‘bitterballen’: both mainstream food products in the Netherlands. However, possible results could indicate that
consumers would prefer adapting unfamiliar insect-based products, whereas people tend to compare new
products to their current ones (Calantone, Chan & Cui, 2006). This could create a new insight, especially for
producers of insect-based products. The outcomes could contribute to the development and design of new insectbased products which could be more easily accepted and bought by Dutch consumers.
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Method
Participants & design
The design of the experiment was a 2 (familiarity: familiar product vs. unfamiliar product) x 3 (visibility: meat vs.
visible insects vs. invisible insects) design (Table 7). Each respondent was exposed to one of the six conditions and
answered the questions. The experiment was conducted with use of the Qualtrics platform. The media channels
from the first study were again used to obtain responses. Through both personal and public Facebook-pages, 221
responses were obtained. However, among the respondents were thirteen vegetarians and three people who did
not live in the Netherlands. These responses were excluded, whereas respondents were asked to evaluate meat
and insect-based products on sensory appeal and disgust. Vegetarians do not consume these products and are
therefore biased, therefore they could evaluate the products in a different way, which could influence the
generalizability of the outcomes. Furthermore, the research aimed to discover the food choice behavior of Dutch
consumers, therefore responses from people who did not live in the Netherlands were excluded. Accordingly, the
total number of the sample is 205 (135 women; 97 highly educated; 41% between 18- 24 years).

Procedure
The experiment was again conducted in Dutch. The participants were recruited without informing them about the
aim of the research, to avoid biases. The experiment was structured into five parts:
Part I
In the first part, the respondents filled in the food neophobia scale (Pliner & Hobden, 1992).
Part II
Then, the respondents were randomly assigned to one of the six conditions. A picture of the product together
with a description of the product, were showed to the respondents. The photos used for both products with
invisible insects were both the same photos as used for the conventional meat products, to avoid possible
confounders.
The product with a high familiarity was a beef burger: a commonly eaten product in the Netherlands. The
description of the photo stated that the burger was flavored with salt, pepper and mustard: all familiar flavourings
to the Dutch consumer. The product with an expected low familiarity was a shish kebab; a Turkish skewer with
cubes of meat (traditionally with lamb meat) and spices. The description of the shish kebab stated that the shish
kebab was seasoned with Middle-Eastern spices: turmeric, cardamom, cumin, ginger and chili pepper. These are
relatively less typical ingredients for Dutch standards. Furthermore, the ingredients of each product differed from
meat (the conventional product), a product with visible insects or a product with invisible (grinded) insects.
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This part, where the respondents were exposed to one of the six products, consisted out of three aspects:
familiarity with the product group, describing the product in the picture and testing of mediators.
1. Familiarity with the product group
The respondent’s familiarity with the product group (either burgers or shish kebabs) was examined. The questions
concerning familiarity were adopted from the food choice questionnaire.
2. Describing the product in the picture
Thereafter, the respondent was asked to look closely at the picture and description. To make sure that the
respondent paid good attention to the product and the description, before proceeding with the questionnaire,
they were asked to describe the product they saw on the picture.
3. Assessment of possible mediators
After describing the pictures, the respondents were asked to answer nineteen questions concerning the four food
choice motives risk perception, disgust, sensory appeal and health. These motives could play a role in the
willingness to try, whereas they scored the highest means in the food choice questionnaire of study 1. Especially
risk perception and disgust could play a role regarding entomophagy, whereas insects are seen as disgusting and
a possible hazard (Dolezalova, 2015; Tan et al., 2015).

Table 7. The six conditions of the 2x3 design

Familiarity high

Product with meat

Product with visible insects

Product with invisible insects

Beef

Visible buffalo worms and locusts

Invisible buffalo worms and locusts

Veal

Visible buffalo worms and locusts

Invisible buffalo worms and locusts

(Burger)

Familiarity low
(Shish kebab)
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Part III
After the experimental intervention, the participants were asked to respond to questions about the willingness to
try. The willingness to try was assessed with use of six items measuring intention.
Part IV
Afterwards, respondents answered three questions regarding the visibility and clarity of the ingredients of the
product. This part served as a manipulation check, to test whether the manipulation of the pictures and
descriptions was clear.
Part V
Finally, some socio-demographic factors of the participants were examined to gain more information about the
background of the respondents. In the end, the respondents were thanked and their response was saved. The
complete experiment can be found in Appendix B.

Measures
Manipulation check
To make sure the respondents looked closely at the picture and the description of the picture, a manipulation
check was conducted. Each photo was accompanied with a description of the product in the picture (e.g. ‘In the
picture you see a burger. This burger contains buffalo worms and locusts, both edible insects. The edible insects
are grinded and made into a burger. The burger is seasoned with some mustard, salt and pepper and cooked on
a grill’). The respondents were asked to describe what they saw in the picture and in the description. Furthermore,
the respondents answered three questions regarding the visibility and clarity of the ingredients of the product (α
= .74). This part served as a manipulation check to test whether the manipulation of the pictures and descriptions
was clear.

Food neophobia
This variable was again assessed by the food neophobia scale (α = .83) (Pliner & Hobden, 1992). This scale consisted
out of ten items (e.g. I am afraid to eat things I have never had before). Responses ranged from ‘strongly disagree’
to ‘strongly agree’ on a 7-point Likert scale.

Familiarity
The respondents rated how familiar they are with the product group (either ‘burgers’ or ‘shish kebabs’) with use
of a 7-point Likert scale (α = .78). The scale differed from 1 = ‘Not at all’ to 7 = ‘To a great extent’. The five questions
were adapted from food choice dimension ‘familiarity’ in the food choice questionnaire as used in study 1 (e.g.
‘To what extent is a burger a product you usually eat?’, for product group ’burgers’).
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Mediators
The four food choice motives ‘disgust’ (α = .90), ‘risk perception’ (α = .81), ‘sensory appeal’ (α = .83) and ‘health’
(α = .89), could possibly mediate the effect of familiarity on the willingness to try. To investigate the possible
mediating role of these variables, respondents were asked to react to nineteen statements of the FCQ. The
statement ‘To what extent do you think the product in the picture will bring you physical risks?’ referred to risk
perception. ‘To what extent does the product in the picture remind you of anything disgusting?’ referred to
disgust. Sensory appeal was assessed with statements like ‘To what extent do you think the product in the picture
will taste good?’. And the statement ‘To what extent do you think the product in the picture will keep you healthy?’
referred to health. The respondents answered with use of a 7-point Likert scale, with scores differing from 1 = ‘Not
at all’ to 7 = ‘To a great extent’.

Willingness to try insects
This item is measured with six statements concerning the presented product in the picture (α = .94). The
statements were based on measurement of intention in the theory of planned behavior (TPB), also used in study
1 (Ajzen, 1991; Mark et al., 2014). However, in study 2 the items concerned the product in the picture, which could
also not contain insects. Therefore, an example of a statement used in study 2 is: ‘In the near future, I would like
to try the product in the picture’. A 7-point Likert scale is used, which differed from 1 = ‘strongly disagree’ to 7 =
‘strongly agree’.

Socio-demographics
The socio-demographics were examined through closed-ended questions. The respondents selected one answer
per question from a defined list of choices. They were asked for their age, gender, highest level of education,
current occupation, place of residence and if they were a vegetarian or vegan.
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Results
Descriptive results
An analysis was carried out to test whether the 205 respondents were randomly assigned to one of the six
conditions of the survey. The chi-square tests showed that gender (χ² = .46, p > .05), age (χ² = 26.46, p > .05),
education (χ² = 32.26, p > .05), employment (χ² = 23.50, p > .05) and place of residence (χ² = 38.66, p > .05) did not
differ significantly between the six groups. It can be concluded that the randomization was successful.
The Levene’s test of equality or error variances was not significant (p > .05), which indicated that the group
variances can be treated as equal.

Manipulation checks
A 2 x 3 ANOVA on the familiarity scale found a main effect of familiarity, F (1,199) = 33.80, p < .001. There was no
effect of visibility, F (2,199) = .48, p = 62. There was also no interaction effect between visibility and familiarity, F
(2, 199) = 1.17, p = .31. The total mean of unfamiliar products is 3.07 (SD = 1.25), whereas familiar products had a
mean of 4.10 (SD = 1.24). This confirmed that unfamiliar products had a lower rate of familiarity among the
respondents than the familiar products.
A 2 x 3 ANOVA on the visibility scale revealed only a main effect of visibility, F (2,199) = 270.58, p < .001. Which
indicated that the visibility of products with insects (M = 6.17; SD = .99) was higher than the products with invisible
insects (M = 1.56; SD = .94) or the products without insects (M = 1.88; SD = .79), as intended.
Similar to study 1, the mean of the food neophobia scale was somewhat low (M = 2.70 on a 7-point Likert scale).
Earlier researches obtained higher average FNS scores: 3.5 by Pliner & Hobden (1992), 3.4 by Lähteenmäki et al.
(1998), 2.9 by Stratton et al. (2015). Overall, scores under 2.0 are perceived as low, scores above 3.0 are perceived
as high (Arvola et al., 1999). The overall willingness to try the products was 3.71 (M = 3.71; SD = 1.67).

Effects of familiarity and visibility on the willingness to try
A 2 x 3 ANOVA in familiarity, visibility and the willingness to try yielded a main significant effect of familiarity, F
(1,199) = 6.08, p < .05. This indicated that there was a higher willingness to try unfamiliar products, especially the
unfamiliar product containing meat (M = 4.58, SD = 1.30) and the unfamiliar product with invisible insects (M =
4.15, SD = 1.77). This replicated the outcome of study 1, which revealed a negative correlation between familiarity
and the willingness to try.
The effect of visibility on the willingness to try was marginally significance, F (2,199) = 3.00, p = .052. This indicated
that the willingness to try was higher for the products with invisible insects (M = 3.89, SD = 1.84).
The interaction effect between visibility and familiarity and the willingness to try was also marginally significant, F
(2,199) = 2.87, p = .059. However, there were two control conditions (familiar and unfamiliar product with meat).
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A 2 x 2 ANOVA was conducted without these two control conditions. Results were that the main effect between
familiarity and the willingness to try was no longer significant. The effects between visibility and the willingness to
try, and the interaction effect were also no longer marginally significant.
The means and standard deviations of the willingness to try are presented in Table 8.

Table 8: Willingness to try, disgust, risk perception, sensory appeal and health perceptions per product
Willingness
Disgust
Risk
to try
Perception

Familiar

Unfamiliar

Sensory
appeal

Health

M

SD

M

SD

M

SD

M

SD

M

SD

Meat

3.33

1.43

2.96

1.40

3.46

.84

3.28

1.08

2.70

.92

Visible
insects

3.38

1.61

4.70

1.80

2.77

1.88

3.09

1.08

4.84

1.04

Invisible
insects

3.65

1.90

3.30

1.89

2.69

1.44

3.88

1.20

4.07

1.38

Meat

4.58

1.30

1.83

.82

2.96

1.11

4.78

.97

3.63

1.05

Visible
insects

3.31

1.66

4.81

1.53

2.36

1.12

3.50

.99

5.00

1.12

Invisible
insects

4.15

1.77

2.68

1.68

2.59

1.30

4.04

1.18

4.45

1.15
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Mediating variables
To investigate the relationships between possible mediators (disgust, risk perception, sensory appeal, health) of
familiarity and visibility, again 2 x 3 ANOVA’s have been conducted. The means and standard deviations of the
mediators are presented in Table 8.
Disgust
A 2 x 3 ANOVA between disgust, familiarity and visibility yielded two significant effects. Firstly, familiarity had a
significant effect on disgust, F (1,199) = 6.28, p < .05. This suggests that respondents were less disgusted by
unfamiliar products (M = 3.17, SD = 1.88) than by familiar products (M = 3.65, SD = 1.86).
Secondly, visibility had also a significant effect on disgust, F (2,199) = 42.65, p = .00. Results showed that the
respondents perceived products with visible insects (M = 4.76, SD = 1.66) more disgusting than the products with
invisible insects (M = 3.00, SD = 1.80). More specifically, the familiar product with invisible insects (M = 3.30, SD =
1.89) was perceived as more disgusting than the unfamiliar product with invisible insects (M = 2.68, SD = 1.68).
The familiar product with meat (M = 2.96, SD = 1.40) scored remarkably higher than the unfamiliar product with
meat (M = 1.83, SD = .82).
There was no interaction effect between familiarity and visibility, F (2,199) = 2,69, p = .07.
However, when conducting a 2 x 2 ANOVA without the meat conditions, the effect between familiarity and disgust
was no longer significant, F (1,134) = .77, p = .381. The effect of visibility stayed significant, F (1,134) = 36.11, p =
.00.
Results from an ANCOVA with disgust as a covariate with willingness to try, showed that the interaction effect
between familiarity and visibility was no longer marginally significant, F (2,198) = .72, p = .49. Therefore, disgust
had a mediating effect on willingness to try.
Risk perception
A 2 x 3 ANOVA between risk perception, familiarity and visibility revealed a significant effect for familiarity on risk
perception, F (1,199) = 4.18, p < .05. Familiar products (M = 2.97, SD = 1.22) received a higher risk perception than
unfamiliar products (M = 2.63, SD = 1.19).
There was also a significant effect for visibility on risk perception, F (2,199) = 6.12, p <.01. The products with visible
insects (M = 2.56, SD = 1.16) scored lower on risk perception than the products with invisible insects (M = 2.64, SD
= 1.37).
There was no interaction effect between familiarity and visibility, F (2,199) = .54, p = .56.
However, when conducting a 2 x 2 ANOVA without the meat conditions, the effect between familiarity and risk
perception was no longer significant, F (1,134) = 1.39, p = .24. The effect between visibility and risk perception
was also no longer significant, F (1,134) = .104, p = .75.
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Results from an ANCOVA with risk perception as a covariate to willingness to try showed that the interaction effect
between familiarity and visibility was significant, F (2,198) = 3.75, p < .05. Therefore, risk perception did not have
a mediating effect on willingness to try.
Sensory appeal
A 2 x 3 ANOVA for sensory appeal, familiarity and visibility exposed three significant effects. The first significant
effect occurred between familiarity and sensory appeal, F (1,199) = 20.60, p = .00. The familiar products had a
lower mean (M = 3.41, SD = 1.16) than the unfamiliar products (M = 4.08, SD = 1.16), which indicated that
unfamiliar products looked more appealing. Especially the products in the control condition differed in sensory
appeal: the unfamiliar product with meat had a mean of 4.08 (SD = 1.16), the familiar product with meat scored
3.28 (SD = 1.08).
Secondly, visibility had a significant effect on sensory appeal, F (2,199) = 9.68, p = .000. Products with invisible
insects (M = 3.95, SD = 1.18) scored higher than the products with visible insects (M = 3.30, SD = 1.05).
Finally, there was a significant interaction effect between familiarity and visibility, F (2,199) = 7.27, p <.001.
However, when conducting a 2 x 2 ANOVA without the meat conditions, the effect between familiarity and sensory
appeal was no longer significant, F (1,134) = 2.25, p = .14. The effect between visibility and sensory appeal stayed
significant, F (1,134) = 12.27, p <.001. The interaction effect was no longer significant, F (1,134) = .42, p = .52.
Results from an ANCOVA with sensory appeal as a covariate to willingness to try showed that the interaction effect
between familiarity and visibility is no longer significant, F (2,198) = 1.52, p = .22. Therefore, sensory appeal had a
mediating effect on willingness to try.
Health
A 2 x 3 ANOVA between health, familiarity and visibility shows two significant effects. Firstly, there was a significant
effect of familiarity on health, F (1,199) = 9.66, p < .01. The unfamiliar products (M = 4.39, SD = 1.24) were
perceived as healthier than the familiar products (M = 3.87, SD = 1.43).
Secondly, there was a significant effect of visibility on health, F (2,199) = 43.19, p = .000. This indicates that
products with visible insects (M = 4.92, SD = 1.08) were perceived as healthier than products with invisible insects
(M = 4.25, SD = 1.28), and even healthier than products containing meat (M = 3.14, SD = 1.08
There was no significant interaction effect between familiarity and visibility, F (2,199) = 2.08, p = .13.
However, when conducting a 2 x 2 ANOVA without the meat conditions, the effect between familiarity and health
was no longer significant, F (1,134) = 1.79, p = .18. The effect between visibility and health stayed significant, F
(1,134) =10.91, p <.001.
Results from an ANCOVA with health as a covariate to willingness to try showed that the interaction effect between
familiarity and visibility was no longer significant, F (2,198) = 1.16, p = .32 Therefore, sensory appeal had a
mediating effect on willingness to try.
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Supplementary analysis of food neophobia
A supplementary analysis was conducted to explore the role of food neophobia in the willingness to try. The
respondents were split into two groups (‘low neophobia’ (FNSLow), M = 1.94; ‘high neophobia’ (FNSHigh), M =
3.45), with use of the median (= 2.60) of food neophobia. The groups were compared to explore possible
differences.
A 2 x 2 x 3 ANOVA between food neophobia, familiarity, visibility and disgust revealed a significant effect for food
neophobia on disgust, F (1,193) = 7.35, p < .01. FNSLow had a lower disgust (M = 3.12) than FNSHigh (M = 3.72)
(Figure 5). FNSHigh especially perceived the familiar product with invisible insects with a higher disgust (M = 3.88),
compared to FNSLow (M = 2.31).
Furthermore, a 2 x 2 x 3 ANOVA between food neophobia, familiarity, visibility and risk perception revealed a
significant effect for food neophobia on risk perception, F (1,193) = 12.00, p < .001. FNSHigh scored higher on risk
perception (M = 3.02) than FNSLow (M = 2.58) (Figure 6). The familiar product with invisible insects (M = 3.08) and
the unfamiliar product with invisible insects (M = 3.10) were perceived as riskier by FNSHigh, compared to FNSLow
(M = 2.02; M = 2.00).

Figure 5. Means of disgust by FNSLow and FNSHigh (p < .01)

Figure 6. Means of risk perception by FNSLow and
FNSHigh (p < .001)
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A 2 x 2 x 3 ANOVA between food neophobia, familiarity, visibility and sensory appeal revealed a significant effect
for food neophobia on sensory appeal, F (1,193) = 7.41, p < .01. FNSLow had a higher sensory appeal for products
with invisible insects (M = 4.19; M = 4.21) than for products with visible insects (M = 3.33; M = 3.42) (Figure 7).
FNSHigh was more indifferent, especially for the unfamiliar products; the unfamiliar product with visible insects
scored M = 3.54, the unfamiliar product with invisible insects scored M = 3.88.
The 2 x 2 x 3 ANOVA between food neophobia, familiarity, visibility and health, revealed a significant effect for
food neophobia on health, F (1,193) = 4.31, p < .05. Both groups perceived the products with insects as healthy,
especially those with visible insects (Figure 8). However, FNSHigh rated the familiar product with invisible insects
(M = 3.79) noticeably lower on health than FNSLow (M = 4.55).
Figure 7. Means of sensory appeal by FNSLow and FNSHigh
(p < .01)

Figure 8. Means of health by FNSLow and FNSHigh
(p < .05)

Finally, a 2 x 2 x 3 ANOVA between food neophobia, familiarity and visibility revealed a significant effect for food
neophobia on willingnesxs to try, F (1,193) = 19.78, p < .001. FNSLow had a higher willingness to try (M = 4.18)
than FNSHigh (M = 3.26) (Figure 9), FNSHigh had an explicit preference for the unfamiliar product with invisible
insects (M = 3.66). Their willingness to try all other products with insects was remarkably lower (M = 2.94; M =
3.05; M = 2.94).
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Figure 9. Means of willingness to try by FNSLow and FNSHigh (p < .001)

However, a 2 x 2 x 3 ANOVA for food neophobia, familiarity and visibility was conducted. There was no interaction
effect, F (2,193) = .98, p = .38.
Secondly, a 2 x 2 x 3 ANOVA for food neophobia, disgust, familiarity and visibility also yielded no interaction effect,
F (2,193) = .88, p = .42.
Thirdly, a 2 x 2 x 3 ANOVA for food neophobia, risk perception, familiarity and visibility concluded that there was
no interaction effect, F (2,193) = .14, p = .87.
Furthermore, a 2 x 2 x 3 ANOVA for food neophobia, sensory appeal, familiarity and visibility showed no interaction
effect, F (2,193) = .34, p = .71.
Finally, a 2 x 2 x 3 ANOVA for food neophobia, health, familiarity, visibility was conducted. Again, there was no
interaction effect, F (2,193) = .25, p = .78.
Therefore, food neophobia did not moderate any of the interaction effects.
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General discussion
The aim of this research was to investigate the role of food choice motives on the Dutch consumers’ willingness
to try insects. Two studies were conducted: the outcomes of the first study showed that three different food
choice motives (natural content, familiarity and subjective norm) influenced the willingness to try insects. There
was no correlation between the other motives (health, mood, convenience, sensory appeal, price, weight control,
ethical concern, environmental sustainability, risk perception, identity building and disgust) and the willingness to
try. A higher score on subjective norm correlated with a higher willingness to try insects. A higher score on either
natural content or familiarity correlated with a lower willingness to try insects.
The second study consisted of an experiment with a 2 x 3 design to further examine the aspect of familiarity,
whereas different researchers concluded that familiar products with insects could increase consumer acceptance
(Caparros Megido et al., 2016; Rumpold & Schlüther, 2013; Lensvelt & Steenbekkers, 2014). These outcomes were
contrary to our results that a higher score on familiarity correlated with a lower willingness to try. However, these
researches investigated the familiarity with insects (as an ingredient), while this research focused on the familiarity
with the products itself. In the experiment, not only the familiarity with a product, but also the visibility of the
insects was assessed, whereas appearance of the product could play a role. A reduced visibility of insects could
lead to a higher willingness to try the product (Tan et al., 2015; Tan et al., 2016). Also, Tan et al. (2016) concluded
that acceptability of insect products is not simply achieved by adding, for instance, mealworms to familiar foods,
whereas other factors could stand in the way of its acceptance. Therefore, the experiment was conducted to go
into greater detail about the correlational relationship between familiarity and the willingness to try, with an
assessment of possible mediators and the visibility of the insects.
The results of the experiment were in line with the findings in study 1: the respondents had indeed a higher
willingness to try unfamiliar products. Especially the unfamiliar product with meat and the unfamiliar product with
invisible insects scored high. Visibility played a role, whereas invisible insects were preferred to visible insects.
Furthermore, disgust, sensory appeal and health had a mediating effect on the willingness to try. Results suggested
that unfamiliar products were perceived as less disgusting than familiar products. Also, invisible insects were seen
as less disgusting than visible insects. The respondents also perceived the unfamiliar products with a lower risk.
Furthermore, the unfamiliar products scored high on sensory appeal. Again, the products made of invisible insects
were perceived as more appealing than the products with visible insects. Finally, unfamiliar products were
perceived as healthier than the familiar products. Both products with the visible insects were perceived as
healthier than the products with invisible insects, and even healthier than the ‘regular’ products containing meat.
In conclusion, the respondents were more positive about the unfamiliar products than the familiar products.
Moreover, products with invisible insects were more attractive than the products with visible insects.
Yet, the level of food neophobia also seemed to play a role in the willingness to try: people with a higher level of
food neophobia were less willing to try. They were also more disgusted by the insect-based products and had a
higher risk perception towards insect-based products. People with lower levels of food neophobia also rated the
products higher on sensory appeal and health.

34

In conclusion, three food choice motives (natural content, subjective norm and familiarity) influenced the
willingness to try insects. Moreover, there appeared to be a cause and effect relationship between familiarity and
the willingness to try. Unfamiliar products were preferred among Dutch consumers. However, the visibility of the
insects in the products was also of great value. Just as the perceived disgust, sensory appeal and health of the
products. Moreover, the level of food neophobia influenced the willingness to try. Overall, these outcomes gave
a new view on the consumers’ preferences of insect-based products and what aspects could gain a higher
willingness to try. This could be of great value for the retail market of edible insects.

Theoretical implications
Results from the first study showed that risk perception, disgust, sensory appeal and health were the most
important food choice determinants, respectively, even though they did not correlate with the willingness to try
insects. These outcomes were quite similar to the results from another food choice questionnaire among Dutch
consumers: they found price, sensory appeal, health and convenience to be the most important motives,
respectively (Markovina et al., 2015). In our research, price was also important, whereas it was ranked right after
health. Contrary to Markovina et al. (2015), convenience was one of the average rated motives in this research. A
possible reason for this is the addition of the five extra motives, from which two appeared to be very important,
which could have pushed the convenience factor to the background.
Results from the second study concluded that products with visible insects were perceived as less appealing than
products with invisible insects. This is in line with earlier research that investigated the role of the visibility of the
insects on the acceptability of entomophagy (Tan et al., 2016; Tucker, 2014). Tan et al. (2016) also assessed
familiarity in relation to the acceptance of insects, however she focused mainly on the familiarity with different
insects. Yet our research focused on the familiarity with the product group, and which products were more
preferred. Furthermore, Tan et al. (2016) found that mealworms added to familiar products decreased the
sensory-liking and consumption intention, while in our outcomes sensory appeal and willingness to try only
decreased when the insects were visible.
Furthermore, our results showed that unfamiliar products could increase the willingness to try insects, rather than
familiar products. This is contrary to the research of Caparros Megido et al. (2016), who suggested that a familiar
product with invisible insects could decrease the food neophobia towards insects among Western people. Other
researchers also found this positive attitude towards familiar foods (Hoek et al., 2011; Raudenbusch & Frank,
1999). However, these researches differ from ours, as they assessed the familiarity with insects, instead of the
familiarity with different product groups. The familiarity with insects may affect the level of food neophobia, but
when it comes to the willingness to try different product groups, this study showed that people prefer unfamiliar
products with insects to familiar products with insects. These outcomes provided another, interesting point of
view. Yet these results are contrasting to the outcomes of Aqueveque (2014), who concluded that an increase in
unfamiliarity with the product results in a decrease in intention. According to Aqueveque (2014), ethnocentrism
plays a significant role in this relationship: a high level of ethnocentrism means a high esteem of the own traditions
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and ingredients and therefore a low intention to try unfamiliar products. However, his research took place in Chili,
while this research took place in the Netherlands, a rather multicultural society with possibly lower levels of
ethnocentrism. This could explain the difference in outcomes; it calls for additional research throughout different
countries to study the relation between familiarity and willingness to try, and for the role of ethnocentrism on the
willingness to try among Dutch consumers.
Results also showed that consumers with a higher level of food neophobia were less willing to try insects. This is
in line with different findings (Caparros Megido et al., 2014; Hartmann et al., 2016; Hartmann & Siegrist, 2016;
Verbeke, 2015). However, our results gave an additional insight that food neophobia is only one of the influential
factors and does not affect the interaction effect. Disgust, sensory appeal and health did mediate the effect of
familiarity on the willingness to try. This is in line with Hamerman (2016), who concluded that disgust determines
the willingness to try insects. Additionally, the sensory appeal of foods affects the willingness to try and proteinbased foods (e.g. insect-based products) should be considered appealing to the consumer (Tucker, 2014). Tucker
(2014) also emphasized the positive responses concerning health benefits of entomophagy. This is in line with the
results of study 2; respondents perceived all insect-based products healthier than the meat-based products.
Furthermore, respondents had a low risk perception for insect-based products: an outcome comparable to the
research of Lensvelt & Steenbekkers (2014). This is useful, whereas Ram & Seth (1989) found that consumers are
more likely to adopt a product when they perceive it with few risks.

Practical implications
Results showed that a difference in either subjective norm, natural content of familiarity (e.g. high familiarity vs.
low familiarity) could lead to a difference in the willingness to try. This could be valuable for the producers of
insect-based foods, whereas it helps them to develop products that could be interesting to the Dutch consumer.
Nowadays, the insect burger is maybe the most well-known insect-based food. However, according to this
research, not familiar products (like burgers), but unfamiliar products could be more favored by Dutch consumers.
Maybe even for people with a high level of food neophobia: as shown, their willingness to try unfamiliar products
with insects was remarkably higher compared to all other products with insects. Producers of insect-based foods
should consider unfamiliar foods like Turkish shish kebabs, Greek stuffed vine leaves ‘dolmades’ or the Balkan dish
‘ćevapi’.
Results of study 2 showed that the appearance of the products plays an important role on the willingness to try.
Not only the familiarity of the food matters, but also the visibility of the insects. Furthermore, sensory appeal,
health and disgust mediated the willingness to try. Therefore, the design of the product and the ingredients can
be perceived as important. It should be appealing to the consumer. Also, according to the outcomes of study 1, a
shift in the natural content could influence the willingness to try the product. Producers should further investigate
what the consumer wants in a product.
Furthermore, results of the first study concluded that subjective norm and others’ opinions could influence the
willingness to try. This is an interesting, new element for marketers of insect-based products. It could provide
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information which marketing resources (e.g. celebrity endorsement, social pressure) could increase the
consumers’ willingness to try.
The results of study 2 concluded that sensory appeal, health and disgust had a mediating effect on the willingness
to try. They appear to be important aspects in the willingness to try, and therefore it is recommended to consider
them while developing marketing strategies. Marketers could emphasize on these elements while promoting
insect-based products, for instance by informing the consumers about the health benefits or the pleasant taste
experience.
Yet, the outcomes of this study offers new possibilities for further research, for instance the unstudied relation
between natural content or subjective norm and willingness to try insects. With two surveys and many
respondents throughout the Netherlands, this thesis is supported by extensive research. It could provide
guidelines for conducting similar research.

Limitations and strengths
Several limitations emerged during the two studies. Firstly, some limitations related to the respondents. In both
studies, more women than men participated (74.2% compared to 25.8% in study 1, 65.9% compared to 34.1% in
study 2). Also, most respondents differed from the age of 18 to 24 years (37.1% in study 1, 41.0% in study 2) and
were mostly highly educated. Additionally, most respondents lived in Gelderland, in which the university of
Wageningen is situated. This could imply that a certain amount of the respondents are students at the Wageningen
University, a university that is known for its concern for and interest in sustainability. This could have influenced
the mean level of neophobia; which is quite low in both study 1 and 2, and the generalizability of the found
outcomes.
Nevertheless, posting the link to the survey on different public Facebook-groups was a good advantage of both
studies. This way, a lot of different people throughout the Netherlands were obtained. For the second study, some
other public Facebook-groups were used to obtain different and new respondents. This improved the
generalizability of the outcomes.
A strength of the research is the design of the surveys. Both studies used reliable measures, and the manipulations
in the second study turned out to be successful. Yet, the manipulation of familiarity could be a possible limitation.
Respondents were shown a picture of a burger (familiar product) or a shish kebab (unfamiliar product),
accompanied by a description of the product. They were asked to describe the product. A considerably amount of
people compared the shish kebab to a ‘satay’: a more familiar product in the Netherlands than the shish kebab.
This could mean that the shish kebab is perceived as more familiar than it actually is. For future research, it is
suggested to use a product which is even more unfamiliar to the target group. It could be also interesting to
compare insect products with meat products and vegetarian products, or even just vegetarian products and insect
products. Further research needs to be done to investigate the role of familiarity on different insect-based
products in comparison with other products.
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Finally, it is recommended to use another method to test ‘sensory appeal’. In this study, pictures of food were
used with questions from the FCQ concerning the sensory appeal of the product in the picture. However, it is
perhaps more suitable to test the sensory appeal by presenting the respondents real-life products which they can
smell, taste and look closely at. This gives the participants better possibilities to really use their senses.

Future directions
In the second study, only the role of familiarity was investigated. The role of natural content and subjective norm
have not yet been studied, but could provide new and interesting information. Especially the subjective norm
aspect could create a new point of view on entomophagy. In a society and era where food is discussed so often,
there is room to stress the possibilities of edible insects. With use of role models as a subjective norm,
entomophagy can be promoted. One could use influential people (e.g. celebrities, bloggers, etc.) to set an
example. Consumers will be more exposed to the consumption of insects, and maybe try it for themselves.
Entomophagy already gained attention in the last few years. This raises questions how entomophagy is perceived
in the following decades. This could be an interesting element to study. Edible insects could become the ‘sushi’ of
the future. Sushi made a quick advance in the past years, where it was first a new and exciting delicacy and now a
commonly eaten food and easily obtainable in supermarkets. A longitudinal research about edible insects could
be interesting. The food patterns of Dutch consumers can be studied over the years, with a manipulation of diet:
some people will be introduced to edible insects, for instance to different insect-based products. Other people
will maintain their usual diet. After a certain amount of time, surveys can be conducted to test the acceptance and
willingness to try insects. Also, the role of subjective norm can be investigated, whereas some people are becoming
more familiar to edible insects because others add insects to their diets. This could increase their own willingness
to try insects.
Another possibility is to conduct an experiment amongst Dutch consumers, and present them with different
advertisements. One group gets an advertisement which emphasizes the health aspects, the other group gets an
advertisement with an emphasis on subjective norm (e.g. entomophagy promoted by food bloggers), et cetera.
Each group is framed differently and afterwards, their willingness to try edible insects could be measured.
Last, but not least, it would be interesting to transform our experiment into a field experiment, for instance at a
party or a gathering. The participants will choose a product and give their thoughts and comments about it. It
could be supplemented with in-depth interviews or surveys.

Conclusion
The aim of this research was to discover the different underlying motivations people have for their food choices,
regarding to insects, and whether certain motivations could predict the consumers’ willingness to try insects. This
willingness to try insects could lead to a behavioural change to add insects to a person’s diet. As expected, there
were a few food choice motives related to the willingness to try insects, namely natural content, familiarity and
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subjective norm. The negative relationship between familiarity and the willingness to try insects was investigated
more profoundly, whereas it differed on some aspects from earlier research. The outcome of this investigation
was that the familiarity with a product could influence the willingness to try it. More specifically, unfamiliar
products were preferred to familiar products. In particular, the respondents showed a higher willingness to try the
insect-based unfamiliar products than the insect-based familiar products. However, the visibility of the insects also
played a role: as expected, products with invisible insects were more likely to be tried than products with visible
insects. Besides this, the perceived sensory appeal, health, risk perception and disgust of a product also influenced
the willingness to try it. Overall, these outcomes gave a new view on the consumers’ preferences of insect-based
products and what aspects could gain a higher willingness to try. This could be of great value for the retail market
of edible insects.

39

References
Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Decision Processes, 50(2),
179-211.

Aldridge, V., Dovey, T. M., & Halford, J. C. (2009). The role of familiarity in dietary development. Developmental
Review, 29(1), 32-44.

Arvola, A., Lähteenmäki, L., & Tuorila, H. (1999). Predicting the intent to purchase unfamiliar and familiar cheeses:
the effects of attitudes, expected liking and food neophobia. Appetite, 32(1), 113-126.

Atkinson, J. W. (1964). An introduction to motivation. Oxford: Van Nostrand.

Aqueveque, C. (2015). Intention to Try Unfamiliar Food: The Role of Level and Type of Unfamiliarity, Food
Neophobia, and Ethnocentrism. Journal of Food Products Marketing, 21(3), 244-254.

Baker, M. A., Shin, J. T., & Kim, Y. W. (2016). An Exploration and Investigation of Edible Insect Consumption: The
Impacts of Image and Description on Risk Perceptions and Purchase Intent. Psychology & Marketing, 33(2), 94112.

Banterle, A., Cereda, E., & Fritz, M. (2013). Labelling and sustainability in food supply networks: A comparison
between the German and Italian markets. British Food Journal, 115(5), 769-783.

Barrena, R., & Sánchez, M. (2013). Neophobia, personal consumer values and novel food acceptance. Food Quality
and Preference, 27(1), 72-84.

Belluco, S., Losasso, C., Maggioletti, M., Alonzi, C. C., Paoletti, M. G., & Ricci, A. (2013). Edible insects in a food
safety and nutritional perspective: a critical review. Comprehensive Reviews in Food Science and Food Safety, 12(3),
296-313.

Bisogni, C. A., Connors, M., Devine, C. M., & Sobal, J. (2002). Who we are and how we eat: a qualitative study of
identities in food choice. Journal of Nutrition Education and Behavior, 34(3), 128-139.

Blanck, H. M., Yaroch, A. L., Atienza, A. A., Sarah, L. Y., Zhang, J., & Mâsse, L. C. (2007). Factors influencing lunchtime
food choices among working Americans. Health Education & Behavior, 36(2), 289-301.

Bronner, A. E., & Kuijlen, T. (2007). The live or digital interviewer: a comparison between CASI, CAPI and CATI with
respect to differences in response behaviour. International Journal of Market Research, 49(2), 167-190.

40

Brunk, C.G. (2014). Risk Communication: Novel Foods and Novel Technologies. In Y. Motarjemi (Ed.), Encyclopedia
of Food Safety (pp. 133-137). Amsterdam: Academic Press.

Brunner, T. A., Van der Horst, K., & Siegrist, M. (2010). Convenience food products. Drivers for
consumption. Appetite, 55(3), 498-506.

Burns, C., Cook, K., & Mavoa, H. (2013). Role of expendable income and price in food choice by low income
families. Appetite, 71, 209-217.

Calantone, R. J., Chan, K., & Cui, A. S. (2006). Decomposing product innovativeness and its effects on new product
success. Journal of Product Innovation Management, 23(5), 408-421.

Caparros Megido, R., Gierts, C., Blecker, C., Brostaux, Y., Haubruge, É., Alabi, T., & Francis, F. (2016). Consumer
acceptance of insect-based alternative meat products in Western countries. Food Quality and Preference, 52, 237243.

Caparros Megido, R., Sablon, L., Geuens, M., Brostaux, Y., Alabi, T., Blecker, C., Drugmand, D., Haubruge, E. &
Francis, F. (2014). Edible insects acceptance by Belgian consumers: promising attitude for entomophagy
development. Journal of Sensory Studies, 29(1), 14-20.

Choe, J. Y., & Cho, M. S. (2011). Food neophobia and willingness to try non-traditional foods for Koreans. Food
Quality and Preference, 22(7), 671-677.

Cicatiello, C., De Rosa, B., Franco, S. & Lacetera, N. (2016). Consumer approach to insects as food: barriers and
potential for consumption in Italy. British Food Journal, 118(9), 2271-2286.

Cooke, L. (2007). The importance of exposure for healthy eating in childhood: a review. Journal of human nutrition
and dietetics, 20(4), 294-301.

Costa, S., Zepeda, L., & Sirieix, L. (2014). Exploring the social value of organic food: a qualitative study in
France. International Journal of Consumer Studies, 38(3), 228-237.

Danelon, M. S., & Salay, E. (2012). Development of a scale to measure consumer perception of the risks involved
in consuming raw vegetable salad in full-service restaurants. Appetite, 59(3), 713-722.

De Boer, J., Schösler, H., & Boersema, J. J. (2013). Motivational differences in food orientation and the choice of
snacks made from lentils, locusts, seaweed or “hybrid” meat. Food Quality and Preference, 28(1), 32-35.

41

Deroy, O., Reade, B., & Spence, C. (2015). The insectivore’s dilemma, and how to take the West out of it. Food
Quality and Preference, 44, 44-55.

Devine, C. M., Sobal, J., Bisogni, C. A., & Connors, M. (1999). Food choices in three ethnic groups: Interactions of
ideals, identities, and roles. Journal of nutrition education, 31(2), 86-93.

Dickson-Spillmann, M., Siegrist, M., & Keller, C. (2011). Attitudes toward chemicals are associated with preference
for natural food. Food Quality and Preference, 22(1), 149-156.

Dimitrovski, D., & Crespi-Vallbona, M. (2016). Role of food neophilia in food market tourists’ motivational
construct: The case of La Boqueria in Barcelona, Spain. Journal of Travel & Tourism Marketing, 1-13. doi:
10.1080/10548408.2016.1193100.

Dolezalova, T. (2015). Insects as a food source: assessing the disgust factor (Masterthesis). Management,
Economics and Consumer studies, Wageningen University, Wageningen.

Dovey, T. M., & Shuttleworth, M. (2006). Food neophobia and willingness to eat vegetables in British rural and
urban children. Appetite, 47(2), 263.

Dowd, K., & Burke, K. J. (2013). The influence of ethical values and food choice motivations on intentions to
purchase sustainably sourced foods. Appetite, 69, 137-144.

Durst, P. B., & Shono, K. (2010). Edible forest insects: exploring new horizons and traditional practices. Forest
insects as food: humans bite back, 1, 1-5.

Elzerman, J. E., Hoek, A. C., van Boekel, M. A., & Luning, P. A. (2011). Consumer acceptance and appropriateness
of meat substitutes in a meal context. Food Quality and Preference, 22(3), 233-240.

European

Commission

(2016).

Novel

Food.

Retrieved

on

18th

October

2016,

from

http://ec.europa.eu/food/safety/novel_food/index_en.htm.

Fallon, A. E., & Rozin, P. (1983). The psychological bases of food rejections by humans. Ecology of Food and
Nutrition, 13(1), 15-26.

Fandos Herrera, C., & Flavián Blanco, C. (2011). Consequences of consumer trust in PDO food products: the role
of familiarity. Journal of Product & Brand Management, 20(4), 282-296.

Fischler, C. (1988). Food, self and identity. Social science information, 27(2), 275-292.

42

Fraj, E., & Martinez, E. (2007). Ecological consumer behaviour: an empirical analysis. International journal of
consumer studies, 31(1), 26-33.

Fox, N., & Ward, K. J. (2008). You are what you eat? Vegetarianism, health and identity. Social science &
medicine, 66(12), 2585-2595.

Furst, T., Connors, M., Bisogni, C. A., Sobal, J., & Falk, L. W. (1996). Food choice: a conceptual model of the
process. Appetite, 26(3), 247-266.

Gerrard, M., Gibbons, F.X., Houlihan, A.E., Stock, M.L. & Pomery, E.A. (2008). A dual-process approach to health
risk decision making: The prototype willingness model. Developmental Review, 28(1), 29–61.

Gibbons, F.X., Gerrard, M. Blanton, H. & Russell, D.W. (1998). Reasoned action and social reaction: Willingness and
intention as independent predictors of health risk. Journal of Personality and Social Psychology, 74(5), 1164–1180.

Godfray, H. C. J., Beddington, J. R., Crute, I. R., Haddad, L., Lawrence, D., Muir, J. F., Pretty, J., Robinson, S., Thomas,
S. M. & Toulmin, C. (2010). Food security: the challenge of feeding 9 billion people. Science, 327(5967), 812-818.

Grunert, K. G., Hieke, S., & Wills, J. (2014). Sustainability labels on food products: Consumer motivation,
understanding and use. Food Policy, 44, 177-189.

Hamerman, E. J. (2016). Cooking and disgust sensitivity influence preference for attending insect-based food
events. Appetite, 96, 319-326.

Hartmann, C., Shi, J., Giusto, A., & Siegrist, M. (2016). How to nudge consumers towards the consumption of
insects. Appetite, 101, 218-219.

Hartmann, C., & Siegrist, M. (2016). Becoming an insectivore: Results of an experiment. Food Quality and
Preference, 51, 118-122.

Hoek, A. C., Luning, P. A., Weijzen, P., Engels, W., Kok, F. J., & de Graaf, C. (2011). Replacement of meat by meat
substitutes. A survey on person-and product-related factors in consumer acceptance. Appetite, 56(3), 662-673.

Honkanen, P., & Frewer, L. (2009). Russian consumers’ motives for food choice. Appetite, 52(2), 363-371.

Honkanen, P., Verplanken, B., & Olsen, S. O. (2006). Ethical values and motives driving organic food choice. Journal
of Consumer Behaviour, 5(5), 420-430.

43

Jacoby, J., & Kaplan, L. B. (1972). The components of perceived risk. In M. Venkatesan (Ed.), SV-Proceedings of the
third annual conference of the association for consumer research (pp. 382-393). Chicago: Association for Consumer
Research.

Johnson, D. V. (2010). The contribution of edible forest insects to human nutrition and to forest
management. Forest insects as food: humans bite back, 1, 5-23.

Jongema, Y. (2012). List of edible insect species of the world. Retrieved on 26th September, from
https://www.wur.nl/upload_mm/7/4/1/ca8baa25-b035-4bd2-9fdca7df1405519a_WORLD%20LIST%20EDIBLE%20INSECTS%202015.pdf.

Lähteenmäki, L. & Tuorila, H. (1998). Predicting the intention to use juice or milk in three contexts. Food Quality
and Preference, 9(4), 231–236.

Lensvelt, E. J., & Steenbekkers, L. P. A. (2014). Exploring consumer acceptance of entomophagy: a survey and
experiment in Australia and the Netherlands. Ecology of food and nutrition, 53(5), 543-561.

Leijdekkers, S. (2016). Value orientation and the effect of framing: the acceptance of edible insects (Masterthesis).
Applied Communication Science, Wageningen University, Wageningen.

Looy, H., Dunkel, F. V., & Wood, J. R. (2014). How then shall we eat? Insect-eating attitudes and sustainable
foodways. Agriculture and Human Values, 31(1), 131-141.

Magnusson, M. K., Arvola, A., Koivisto Hursti, U. K., Åberg, L., & Sjödén, P. O. (2001). Attitudes towards organic
foods among Swedish consumers. British food journal, 103(3), 209-227.

Mark, A. E., Riley, D. L., McDonnell, L. A., Pipe, A. L., & Reid, R. D. (2014). Healthy Eating Opinion Survey for
individuals at risk for cardiovascular disease. Health Psychology, 33(8), 904.

Markovina, J., Stewart-Knox, B. J., Rankin, A., Gibney, M., Almeida, M. D. V., Fischer, A. R. H., Kuznesof, S.A.,
Poínhos, R., Panzone, L. & Frewer, L. J. (2015). Food4Me study: Validity and reliability of Food Choice Questionnaire
in 9 European countries. Food Quality and Preference, 45, 26-32.

Milošević, J., Žeželj, I., Gorton, M., & Barjolle, D. (2012). Understanding the motives for food choice in Western
Balkan Countries. Appetite, 58(1), 205-214.

Moreau, C. P., Lehmann, D. R., & Markman, A. B. (2001). Entrenched knowledge structures and consumer response
to new products. Journal of marketing research, 38(1), 14-29.

44

NOS (2014). Helft Nederlanders op diet. Retrieved on 28th October 2016, from http://nos.nl/artikel/598992-helftnederlanders-op-dieet.html.

Onwezen, M. C., van Haaster-de Winter, M. A., Verain, M. C. D., & Dwyer, L. (2015). Consumentenacceptatie
eiwitbronnen. Wageningen: LEI Wageningen UR.

Paoletti, M. G., & Dreon, A. L. (2005). Minilivestock, environment, sustainability, and local knowledge
disappearance. In M.G. Paoletti (pp. 1-18), Ecological implications of minilivestock: Potential of insects, rodents,
frogs, and snails. Enfield: Science Publishers, Inc.

Pliner, P., Eng, A., & Krishnan, K. (1995). The effects of fear and hunger on food neophobia in
humans. Appetite, 25(1), 77-87.

Pliner, P., & Hobden, K. (1992). Development of a scale to measure the trait of food neophobia in
humans. Appetite, 19(2), 105-120.

Pomery, E. A., Gibbons, F. X., Reis-Bergan, M., & Gerrard, M. (2009). From willingness to intention: Experience
moderates the shift from reactive to reasoned behavior. Personality and Social Psychology Bulletin, 35(7), 894908.

Population Reference Bureau (2015). 2015 World Population Data Sheet: With a Special Focus on Women's
Empowerment. Retrieved on 26th September 2016, from http://www.prb.org/pdf15/2015-world-population-datasheet_eng.pdf.

Ritchey, P. N., Frank, R. A., Hursti, U. K., & Tuorila, H. (2003). Validation and cross-national comparison of the food
neophobia scale (FNS) using confirmatory factor analysis. Appetite, 40(2), 163-173.

Raudenbush, B., & Frank, R. A. (1999). Assessing food neophobia: The role of stimulus familiarity. Appetite, 32(2),
261-271.

Rozin, P. (1988). Cultural approaches to human food preferences. In J. E. Morley, M.B. Sterman & J. T. Walsh
(Eds.), Nutritional modulation of neural function (pp. 137-153). New York: Academic Press.

Rozin, P., Haidt, J., & McCauley, C. R. (2008). Disgust. In M. Lewis, J.M. Haviland-Jones & L.F. Barrett (Eds.),
Handbook of emotions (3rd ed., pp. 757-776). New York: Guilford Press.

Rozin, P., & Fallon, A. E. (1987). A perspective on disgust. Psychological review, 94(1), 23.

45

Rozin, P., & Fallon, A. (1980). The psychological categorization of foods and non-foods: A preliminary taxonomy of
food rejections. Appetite, 1(3), 193-201.

Rumpold, B. A., & Schlüter, O. K. (2013). Potential and challenges of insects as an innovative source for food and
feed production. Innovative Food Science & Emerging Technologies, 17, 1-11.

Schickenberg, B., van Assema, P., Brug, J., & de Vries, N. (2006). Level of food neophobia in Dutch adults and
association with familiarity with and willingness to try new healthful food products. Appetite, 47(2), 276.

Shelomi, M. (2015). Why we still don't eat insects: Assessing entomophagy promotion through a diffusion of
innovations framework. Trends in Food Science & Technology, 45(2), 311-318.

Shin, Y. H., & Hancer, M. (2016). The role of attitude, subjective norm, perceived behavioral control, and moral
norm in the intention to purchase local food products. Journal of Foodservice Business Research, 19(4), 338-351.

Shokri, A., Oglethorpe, D., & Nabhani, F. (2014). Evaluating sustainability in the UK fast food supply chain: Review
of dimensions, awareness and practice. Journal of Manufacturing Technology Management, 25(8), 1224-1244.

Spijkerman, R., Van der Eijnden, R.J.J.M., & Engels, R.C.M.E. (2005). Self-comparison processes, prototypes, and
smoking onset among early adolescents. Preventive Medicine, 40(6), 785-794.

Steptoe & Pollard (1995). Development of a Measure of the Motives underlying the Selection of Food: the Food
Choice Questionnaire.

Steptoe, A., Pollard, T. M., & Wardle, J. (1995). Development of a measure of the motives underlying the selection
of food: the food choice questionnaire. Appetite, 25(3), 267-284.

Stok, F. M., de Vet, E., de Wit, J. B., Luszczynska, A., Safron, M., & de Ridder, D. T. (2015). The proof is in the eating:
subjective peer norms are associated with adolescents’ eating behaviour. Public health nutrition, 18(6), 10441051.

Stratton, L. M., Vella, M. N., Sheeshka, J., & Duncan, A. M. (2015). Food neophobia is related to factors associated
with functional food consumption in older adults. Food Quality and Preference, 41, 133-140.

Sun, Y. H. C. (2008). Health concern, food choice motives, and attitudes toward healthy eating: The mediating role
of food choice motives. Appetite, 51(1), 42-49.

46

Tan H. S. G., Van den Berg, E. & Stieger, M. (2016). The influence of product preparation, familiarity and individual
traits on the consumer acceptance of insects as food. Food Quality and Preference, 52, 222-231.

Tan, H. S. G., Fischer, A. R., Tinchan, P., Stieger, M., Steenbekkers, L. P. A., & van Trijp, H. C. (2015). Insects as food:
exploring cultural exposure and individual experience as determinants of acceptance. Food Quality and
Preference, 42, 78-89.

Tan, H. S. G., Fischer, A. R., van Trijp, H. C., & Stieger, M. (2016). Tasty but nasty? Exploring the role of sensoryliking and food appropriateness in the willingness to eat unusual novel foods like insects. Food Quality and
Preference, 48, 293-302.

Tarkiainen, A., & Sundqvist, S. (2005). Subjective norms, attitudes and intentions of Finnish consumers in buying
organic food. British food journal, 107(11), 808-822.

Tivadar, B., & Luthar, B. (2005). Food, ethics and aesthetics. Appetite, 44(2), 215-233.

Tucker, C. A. (2014). The significance of sensory appeal for reduced meat consumption. Appetite, 81, 168-179.

Tung, S. J., Tsay, J. C., & Lin, M. C. (2015). Life course, diet-related identity and consumer choice of organic food in
Taiwan. British Food Journal, 117(2), 688-704.

Van Huis, A., Van Itterbeeck, J., Klunder, H., Mertens, E., Halloran, A., Muir, G., & Vantomme, P. (2013). Edible
insects: future prospects for food and feed security. Rome: FAO.

Verain, M. C., Bartels, J., Dagevos, H., Sijtsema, S. J., Onwezen, M. C., & Antonides, G. (2012). Segments of
sustainable food consumers: a literature review. International Journal of Consumer Studies, 36(2), 123-132.

Verbeke, W. (2015). Profiling consumers who are ready to adopt insects as a meat substitute in a Western
society. Food Quality and Preference, 39, 147-155.

Walker, R. J. (2016). Population Growth and its Implications for Global Security. American Journal of Economics
and Sociology, 75(4), 980-1004.

Wandel, M., & Bugge, A. (1997). Environmental concern in consumer evaluation of food quality. Food quality and
preference, 8(1), 19-26.

Wansink, B., Gardner, M. P., Park, S. B., & Kim, J. (2004). Better Moods for Better Eating? How Mood Influences
Food Choice. Journal of Consumer Psychology, 24(3), 320-335.

47

Warde, A., Cheng, S. L., Olsen, W., & Southerton, D. (2007). Changes in the practice of eating a comparative analysis
of time-use. Acta Sociologica, 50(4), 363-385.

Xu, W. (2008). Eating identities: reading food in Asian American literature. Honolulu: University of Hawaii Press.

Yates-Doerr, E. (2015). The world in a box? Food security, edible insects, and “One World, One Health”
collaboration. Social Science & Medicine, 129, 106-112.

Zander, K., & Hamm, U. (2010). Consumer preferences for additional ethical attributes of organic food. Food
quality and preference, 21(5), 495-503.

48

Appendix A: Study 1
Introduction to the survey

Food choice questionnaire
Table 11. Means (M) and standard deviations (SD) for the food choice dimensions and all statements
Food choice
Nr.
Statements
dimensions
Health
13
59
46
24
52
16

… contains a lot of vitamins and minerals
… keeps me healthy
… is nutritious
… is high in protein
… is good for my skin/teeth/hair/nails etc.
… is high in fibre and roughage

Mood
41
48
36
33
7
38

… helps me to cope with stress
… helps me to cope with life
… helps me relax
… keeps me awake/alert
… cheers me up
… makes me feel good

Convenience
53
45
1
25
57
30

… is easy to prepare
… can be cooked simply
… takes no time to prepare
… can be bought in shops close to where I live or work
… is easily available in shops and supermarkets
… is ready-to-eat

Sensory appeal
11

… smells nice

M

SD

5.1824

0.92957

5.50
5.89
5.81
4.67
4.21
5.00

1.20
1.00
1.05
1.35
1.74
1.34

4.2861

1.13074

3.66
3.32
4.19
3.93
5.10
5.52

1.71
1.65
1.62
1.58
1.36
1.13

4.3952

1.03918

4.44
4.21
4.56
5.43
5.48
2.22

1.64
1.53
1.44
1.29
1.21
1.31

5.3939

0.75062

5.55

1.14
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31
4
19
9
12

… looks nice
… has a pleasant texture
… tastes good
… looks clean
… looks fresh

Natural content
21
58
56
26

… contains no additives
… contains natural ingredients
… contains no artificial ingredients
… is GMO-free

Price
55
17
2

… is not expensive
… is cheap
… is good value for money

Weight Control
43
51
32

… is low in calories
… helps me control my weight
… is low in fat

Familiarity
10
27
15
35
39

… is what I usually eat
… is familiar
… is like the food I ate when I was a child
… is what I could order in a restaurant
… can be added to the meals I usually eat

Ethical concern
44
60
49
54

… comes from countries I approve of politically
… has the country of origin clearly marked
… has been produced in a way that animals’ rights have been
respected
… is a fair trade product

Environmental
sustainability
8
5
28
20
37

… is produced in a sustainable way
… has a low environmental impact
… is sustainably grown and harvested
… has a sustainability label
… is produced with a limited amount of feed, water, land and
greenhouse gasses

Risk perception
29
14
23

… doesn’t bring physical risks
… doesn’t damage my body in the long term
… probably don’t make me sick

3.90
5.17
6.45
5.35
5.94

1.53
1.31
0.70
1.33
1.04

4.0845

1.46301

3.96
4.76
3.86
3.77

1.71
1.59
1.73
1.82

5.0921

0.92522

4.89
4.53
5.85

1.38
1.26
0.93

4.0861

1.25446

3.87
4.20
4.19

1.47
1.68
1.37

3.7891

1.21500

4.05
3.99
3.11
3.05
4.75

1.67
1.71
1.62
1.68
1.49

3.4809

1.36659

2.63
3.50
4.27

1.62
1.91
1.78

3.52

1.54

4.0818

1.43666

4.23
4.12
4.19
3.79
3.99

1.57
1.57
1.61
1.61
1.73

6.0855

0.86838

6.02
5.68
6.50

1.08
1.34
0.86

50

18

… is safe to eat

Subjective norm
34
42
50
63

… is also what my friends eat
… is also what my family eats
… is what I am expected to eat
… is what health experts (doctors/nutritionists) expect me to eat

Identity building
6
62
3
40

… helps me to distinguish myself from the mass
… helps me to gain respect and status
… is an emerging food trend
… is in line with my beliefs and my cultural and social background *

Disgust
47
22
61

… is not scary to eat
… do not repulse me
… does not remind me of anything disgusting

6.15

1.02

2.7409

1.12815

2.49
3.08
2.31
3.07

1.49
1.72
1.46
1.53

1.9236*

1.03948*

1.9309
2.04
1.80
3.59

1.29
1.41
1.11
1.88

5.8824

1.03718

5.48
6.55
5.62

1.53
1.00
1.50

Appendix A: Study 2
Note: * Item 40 has been deleted, to increase the Cronbach’s alpha for the dimension ‘Identity Building’

Food neophobia

51

Willingness to try insects

Socio-demographics

52

Appendix B: Study 2
Introduction to the survey

Food neophobia

53

Familiarity with the product group (either ‘burgers’ or ‘shish kebabs’)

Manipulation check (describing the product in the picture)

54

Assessing possible mediators

Willingness to try

55

Visibility of ingredients

Socio-demographics
1. What is your gender?
a. Female
b. Male
2. What is your age?
a. <18
b. 18-24
c. 25-34
d. 35-44
e. 45-54
f. 55-65
g. 65 or older
3. Where do you currently live?
a. Gelderland
b. Noord-Brabant
c. Utrecht
d. Noord-Holland
e. Zuid-Holland
f. Zeeland
g. Limburg
h. Friesland
i. Groningen
j. Drenthe
k. Overijssel
l. Flevoland
m. Other
4. What is the highest degree or level of education you have completed?
a. None
b. Primary School
c. Lower Vocational Education
d. Lower General Secondary Education
e. Intermediate Vocational Education
f. Senior General Secondary Education
g. Higher Vocational Education
h. Pre-university Education
i. University
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5. What is your occupation?
a. Student
b. Caregiver (of home, family, etc.)
c. Temporarily unemployed
d. Working part-time
e. Working full-time
f. Retired
6. Are you a vegetarian or vegan?
a. No
b. Yes

57

