
 

THE ROLE OF CONSUMERS’ ENVIRONMENT-

FRIENDLY LIFESTYLE IN RELATION TO THE 

ACCEPTABILITY OF PROCESSED INSECT-

BASED PRODUCTS 

 

 

 

MONIEK JAKOBS 

THERESIA MARIA VAN DER MEIJ 

 

School of Business, Society and Engineering 

 

Course: Master thesis in Business Administration 

Course code: EFO704 

15 hp 

 

 

Tutor: Peter Dahlin  

Co-assessor: Steve Thompson 

Date: 2018-06-03 

 

  

 

  



 

Abstract 

Date: 2018-06-03 

 

Level:  Master thesis in Business Administration, 15 ECTS  

 

Institution:  School of Business, Society and Engineering, Mälardalen University  

 

Authors: Theresia Maria van der Meij  Moniek Jakobs 

 10th March 1994    7th August 1996 

 

Title:  The role of the consumers’ environment-friendly lifestyle in relation to 

the acceptability of processed insect-based products 

 

Tutor:  Peter Dahlin 

 

Keywords:  Acceptability, entomophagy, environment-friendly lifestyle, food 

neophobia, familiarity with eating insects, moderation, mediation  

 

Research question:  While focusing on food neophobia and familiarity with eating insects, 

what role does the consumers’ environment-friendly lifestyle have in 

relationship with the acceptability of processed insect-based products? 
 

Purpose:  The purpose of this study is to determine the role of the consumers’ 

environment-friendly lifestyle in relationships of food neophobia and 

familiarity with eating insects and the acceptability of processed insect-

based products. The outcomes of this study will be relevant for targeting 

consumers for processed insect-based products.  

 

Method: A quantitative method was used, in which data was collected through 

an online survey. 295 European respondents, with a majority of Dutch 

respondents, evaluated images of three processed insect-based products 

from different product categories on four attributes of acceptability 

(product appropriateness, expected sensory-liking, willingness to buy, 

willingness to try). Results were analysed by using IBM SPSS 

Statistics. 

 

Conclusion:  This study contributes by its finding of a direct positive effect of the 

consumers’ environment-friendly lifestyle on the acceptability 

processed insect-based products. While further analysing the role of 

consumers’ environment-friendly lifestyle, neither moderating nor 

mediating effects were found. Also, this study provides new insights by 

finding significant differences in the acceptability of processed insect-

based products between consumers with different meat eating habits. 

Flexitarians and vegetarians were more likely to accept insect-based 

product than meat-eaters. Furthermore, this study supports previous 

research by showing the direct negative effect of food neophobia and 

the direct positive effect of familiarity with eating insects on the 

acceptability of processed insect-based products.   
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1. Introduction 
In the last decades, the European food market has become extremely competitive (ECSIP Consortium, 

2016). Businesses that want to succeed in this competitive food market need to find ways to survive 

(Bigliardi and Galati, 2013). Proactive behaviour is necessary to anticipate to changes in the market. In 

addition, this behaviour helps businesses to benefit from these changes in the market (Harper, 2000; 

Mercer, 1992). Multiple studies found that new product development is a suitable strategy in food 

markets to become long-term financially successful (Lord, 2000; Meulenberg and Viaene, 1998; van 

Trijp and Steenkamp, 1998). With new product development, businesses can introduce new products 

that fit the changes in the current market. However, new product development is a strategy involving 

risks. According to Costa and Jongen (2006), about half of the product introductions in the food and 

beverage industry fail. To decrease these risks, businesses should apply their new products to the 

consumers’ rapidly changing food consumption behaviour. 

 

At the moment, one of the changes in the market is the rising demand for sustainable food solutions. 

Consumers become more aware of their impact on the environment and therefore want to eat more 

sustainable food (Vermeir and Verbeke, 2006). Businesses in the food industry should offer sustainable 

food solutions to consumers in order to keep them satisfied and stay successful in the long-term. One of 

these sustainable food solutions that recently raised interest, is food products made from insects, or 

based on insect protein. Insects have a short life cycle, use limited space while growing and have a high 

nutritional value. Also, the greenhouse gas production for the farming of insects is rather low, what 

makes them a good sustainable food solution (van Huis, 2013). In conclusion, insects have strong selling 

points because of their high nutritional value and their sustainable character. The phenomenon eating 

insects is also called entomophagy.  

 

In Western cultures, entomophagy is still uncommon and insects are seen as novel and unknown foods 

(Tan, van den Berg and Stieger, 2016b; Hartmann, Shi, Giusto and Siegrist, 2015). Entomophagy is 

often not promoted by governments (van Huis, 2013), but change is around the corner. On January 1, 

2018, the European Union (EU) introduced a new set of rules, the EU novel foods legislation (Regulation 

2015/2283), to harmonize standards regarding novel foods and the production of insect-based foods for 

human consumption. Since January 2018, the European Commission handles insect-based food 

applications directly, with advice of the European Food Safety Authority (EFSA). This should speed up 

the application process for the insect-based food industry in the EU. Companies producing insect-based 

foods for the EU market have to acquire a European authorisation with a safety evaluation report 

conducted by the EFSA. National governments also have to allow production of insect-based food for 

human consumption. Today, many state members of the EU and the United Kingdom are proponents of 

producing and selling whole insects or body parts of insects as foods. Also the United States (US) require 

the same regulations (Anthes, 2014). As a consequence of facilitating new rules and upcoming trends, 
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the presence of entomophagy starts to become more visible in daily life. For example, more and more 

restaurants serve and prepare food that includes insects and they present insects as a delicacy. Also, an 

increasing number of cookery books about insects are now available. Chefs, scientists and entrepreneurs 

are experimenting with new recipes and food combinations including insects (Anthes, 2014). 

  

In previous studies it was found that consumer acceptance is one of the largest barriers in Western 

countries for not eating insects (van Huis et al., 2013). Insects are frequently seen as disease spreaders 

and pests and they are not perceived as nutrition and food (Looy et al., 2014). Verbeke (2015) 

investigated which underlying cognitive determinants affect the acceptance of eating insects and the 

willingness to replace meat for insects within a Belgium sample. One of his findings is that people are 

becoming more positive towards entomophagy, because they are more aware of the environmental 

benefits of eating insects (Verbeke, 2015). Nowadays, more people want to have an environment-

friendly lifestyle, because of the growing concern about climate change (Cherian and Jacob, 2012; 

Bezirtzoglou, Dekas and Charvalos, 2011). The study of Verbeke (2015) shows a positive relationship 

between the consumer’s attention towards the environment, the environmental impact of food choices, 

and the acceptability of eating insects. Unfortunately, concern about the environment only does not 

make consumers willing to try and buy insects or insect-based products as foods yet. Familiarity with 

entomophagy and food neophobia, the fear of eating novel and unknown foods, are two main 

determinants for why people do still not accept eating insects (Verbeke, 2015, Tan et al., 2015; Tan, 

Fischer and van Trijp, 2016a; Tan et al., 2016b; Tan, Tjibboel and Stieger, 2017a; Tan, Verbaan and 

Stieger, 2017b; Hartmann et al., 2015, van Huis, 2013). In this context, familiarity can be described in 

terms of knowing about entomophagy and past experiences with eating insects. People’s perception 

towards eating insects is recently mainly researched in central European countries. 

   

The need to change these negative perceptions has repeatedly been emphasized. To date, more 

researchers have been trying to find solutions on how this change can be achieved. One of the main 

findings is the manner how the insect-based products are presented to Western cultures. Due to 

unfamiliarity, Western people disgust the idea of eating insects. Unfamiliar foods can be combined with 

existing foods to make them more compatible and to lower the barriers of acceptance (Wansink, 2002). 

Elzerman, Hoek and van Boekel (2011) state that insect-based products should be presented in a familiar 

meal context or in familiar dishes, so that the familiarity with the products will increase. An example 

could be an alternative for the meat on the family's dinner plate. Other studies showed that the insect-

origin of the product should be less obvious for a higher acceptability (Schösler et al., 2012; Hartmann 

et al., 2015). Examples of products that were more accepted than visible and unflavoured insects were 

pizza with insect protein, cricket-based cookies and processed insects-based burger patties or burger 

patties made of minced meat mixed with processed insects. Product development is an important issue 

in this case. Visual appearance can influence the consumer’s perception and the willingness to eat novel 
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foods. For example, sausages filled with organ meats, which were considered as unfamiliar foods in the 

past, are successfully introduced into the European diet now (Wansink, 2002). Thus, making better 

insect-based products with a good taste and visual appearance, as an alternative for meat, will contribute 

to a greater acceptance of the products (Tan et al., 2017b). However, this mainly counts for highly 

interested and motivated consumers. Therefore, Shelomi (2015) suggests starting with introducing 

insect-based snacks. 

 

1.1 Purpose and research question 

Limited research on the effect of environmentally concerned consumers and the acceptance of eating 

insects has been done (Verbeke, 2015), while the relationship between the consumers’ environmental 

concern and the acceptability of eating insects remains unexplored. The aim of this study is to provide 

new insights in consumers’ acceptance of processed insect-based products. In most previous studies 

about consumers’ acceptance of insect-based products the focus was on unprocessed insect-based foods. 

Research shows strong evidence that the acceptance of insect-based foods is higher when the insects are 

processed and invisible in the products, because this decreases the level of disgust for the consumer and 

therefore increases the acceptability (Elzerman et al., 2011; Schösler et al., 2012; Hartmann et al., 2015). 

The context of insect-based products wherein the insects are invisible, such as insect burgers, crisps or 

cookies, needs to be further explored. This thesis will contribute to science by examining the 

acceptability of entomophagy within this specific context. Since the production of insect foods is one of 

the solutions to lower the impact on the environment, it is interesting to explore whether consumers´ 

environment-friendly lifestyle influences the acceptability of processed insect-based products. This 

thesis specialises itself by finding out what role consumers´ environment-friendly lifestyle has in the 

acceptability of processed insect-based products, while examining consumers´ level of food neophobia 

and familiarity with eating insects. Therefore, the following research question is formulated.  

 

While focusing on food neophobia and familiarity with eating insects, what role does the consumers’ 

environment-friendly lifestyle have in relationship with the acceptability of processed insect-based 

products? 

 

This knowledge is necessary for marketers in order to target consumers for processed insect-based 

products. The information of this thesis can also be used for further research on the acceptance of insect-

based products. 
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2. Literature review 
According to MacFie (2007), consumer acceptability is key for a successful introduction of products in 

the food market. Since European consumers are not used to eating insects, the introduction of 

entomophagy in the European market can be seen as a disruptive innovation (Shelomi, 2015). Habits of 

Western consumers need to be changed, in order to create a successful introduction of processed insect-

based products. According to Assink (2006), the more radical an innovation is, the harder it is to expect 

the acceptance of the product. Therefore, it is necessary to further investigate the acceptability of 

processed insect-based products.  

 

Verbeke (2015) investigated which underlying cognitive determinants affected the acceptance of eating 

insects within his quantitative study. Verbeke’s (2015) study has been an inspiration for this thesis, since 

his study is the first study that pays attention to concern about the environment in relationship with 

eating insects. Familiarity with entomophagy, food neophobia and the environment-friendly lifestyle of 

the consumer are the three determinants used in this study. According to recent studies, all three 

determinants influence the acceptability of eating insects (Verbeke, 2015, Tan et al. 2016b). This 

literature review provides an extensive overview of previous research done on the acceptability of insect-

based products and its determinants. Finally, the conceptual model and the accompanying hypotheses 

are presented.  

 

2.1 Acceptability of processed insect-based products 

According to Tan et al. (2016b), the acceptability of a product includes four attributes: product 

appropriateness, expected sensory-liking, willingness to try and willingness to buy. Product 

appropriateness refers to whether a product is considered to be right for consumption (Cardello, Schutz, 

Snow and Lesher, 2000). Previous studies showed that insect-based products can be perceived as 

inappropriate foods (Looy et al., 2014) and can therefore evoke disgust which can decrease the expected 

sensory-liking of the products (Rozin and Fallon, 1987). Western consumers are likely to find insect-

based products more appropriate when the insect-origin of the product is less obvious (Schösler et al., 

2012; Hartmann et al., 2015). The second attribute of the acceptability of a product, expected sensory 

liking, refers to whether the consumer predicts to appreciate the sensory properties of a product (Tan, 

2016a). These sensory properties are the taste, smell, colour, shape, texture and temperature of the 

product (Rolls, Rowe and Rolls, 1982). In general, the expected sensory-liking of known foods is often 

much higher than that of new products (Arvola, Lähteenmäki and Tuorila, 1999). The third attribute of 

acceptability of a product, the willingness to try, is determined by previous experience with a product, 

the level of interest, expected sensory-liking and disgust. When a consumer has no previous experience 

with the product, the expected sensory-liking is less important for the willingness to try a new product 

(Martins and Pliner, 2005). The willingness to buy, the last attribute of the acceptability of a product, is 

a better way to show if a product is accepted by consumers and if they really value the product (Beneke, 
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Flynn, Greig and Mukaiwa, 2013). The willingness to buy is often used in order to measure whether 

novel food products are adopted in the market or not (Solheim and Lawless, 1996). 

 

Nowadays most new foods on the market are easily adopted because they are mainly new combinations 

of familiar ingredients that fit in the local range of foods (Aqueveque, 2015). Bringing new foods, which 

are not known by consumers yet, into the market can be difficult since the acceptance of culturally 

inappropriate food can be complex (Tan et al., 2016b). Insect-based products are a type of these products 

that are not familiar to most consumers in Western cultures (Tan et al., 2016b; Hartmann et al., 2015). 

Consumers can have several reasons to reject these insect-based products. Eating insects can be rejected 

because of fear and disgust (Looy et al., 2014). Another reason for the lack of acceptance can be low 

sensory appeal (Deroy et al., 2015). According to Rozin and Fallon (1987) previous experience with 

certain food can also be enough reason for the consumer to reject the food, while in other studies it was 

found that a familiarity with insects can increase the willingness to eat them (Deroy et al., 2015; Tan et 

al., 2015).  

 

2.2 Food neophobia 

Food neophobia is the fear of eating novel and unknown foods, which leads to acceptance or rejection 

of novel foods (Raudenbush and Frank, 1999; Tuorila, Lahteenmaki and Pohjalainen, 2001). Even 

though food neophobia naturally appears in unknown and uncomfortable situations and contexts, 

research proves that food neophobia is obviously an individual trait (Pliner and Hobden, 1992). For 

example, people are less likely to try novel food from a stranger in the subway than trying novel food 

from their family at home. But experiments show that in a controlled environment people can 

individually vary on the level of being food neophobic. This individual behavioural trait naturally starts 

in childhood and tends to decrease with age because of positive food experiences. However, food 

neophobia is also present in adults. Previous research already found that food neophobia is negatively 

correlated with familiarly with novel foods or foreign cuisines and past taste experiences (Pliner and 

Hobden, 1992). When people are exposed to novel food before, they tend to be less food neophobic. 

  

According to previous research, food neophobia is the first key determinant in acceptance and rejection 

of eating insects. Hartmann et al. (2015) show this by experimenting with willingness to try insect-based 

foods (i.e., deep-fried silkworms and deep-fried crickets). Verbeke (2015) shows this by examining 

willingness to adopt insects as meat substitutes. Tan et al. (2016b) show this by experimenting with 

willingness to try mealworms and mealworm-based products. Tan et al., (2016b) also confirms Pliner 

and Hobden’s (1992) research by showing that food neophobia becomes less relevant when people have 

tasted insects or insect-based products before. Neophobics and neophilics do generally not differ in 

evaluation of taste if they already had past taste experience. Besides, studies that link food neophobia to 

entomophagy examine that female participants are significantly more neophobic than male participants 
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(Tan et al., 2016a; Verbeke, 2015). Both studies also conclude that the significant effects of food 

neophobia and gender are rather small when it comes to food appropriateness and the willingness to eat. 

This can be explained by the fact that food appropriateness and the willingness to eat are the next steps 

to food acceptance or rejection. 

 

2.3 Familiarity with eating insects 

Within the concept familiarity, researchers make a distinction between participants being familiar with 

the idea of eating insects or participants being familiar with tasting and eating insects. Familiarity with 

eating insects is the second key determinant when it comes to the acceptance of eating insects or insect-

based foods (Tan et al., 2015). In most cases, familiarity is related to memories of past experiences of 

sensory properties. These taste memories can be positive or negative, which leads to preference or 

rejection of eating insects (Rozin and Fallon, 1987). Awareness and experiences may be gained for 

traveling, special events and reality television programmes or mass media (Tan et al., 2015). Even 

though the majority of Western people are not familiar with tasting or eating insects, there is a large 

chance that people know eating insects exists because of available media. Unfortunately, much of the 

media, such as television, books, magazines, movies and video games, do more harm than good to 

people’s perception. Elements of adventure, disgust, amusement and disbelief are the main 

characteristics that media show (Tan et al., 2015). 

 

Previous research shows that familiarity is not related to culture. People from Thailand, China and 

Australia, but also European people from Germany, Belgium and the Netherlands who have positive 

past experiences with consuming insects, are more willing to accept eating insects (Tan et al.,2015; 

Hartmann et al., 2015; Verbeke, 2015; Lensvelt and Steenbekkers, 2014). When people are not familiar 

with eating or seeing insects, they base their judgement on the inference of categorical associations and 

visual features (Tan et al., 2015). When the insects or insect-based products are not associated to the 

‘insect category’, but to more positively associated or familiar categories, people express more positivity 

towards preparations and insect species (Caparros Megido et al., 2014; Tan et al., 2015).  

 

2.4 Environment-friendly lifestyle 

There has been a change in consumer attitudes towards the environment. Nowadays, more people want 

to have an environment-friendly lifestyle (Cherian and Jacob, 2012). This change has mainly passed as 

a result of the growing global concern about climate change (Bezirtzoglou et al., 2011). Having an 

environment-friendly lifestyle means being willing to use time and money to express care and concern 

for the environment. People with a certain lifestyle are aware of problems related to the environment 

and are willing to contribute to solve these problems (Dunlap and Jones, 2002). They prefer to consume 

environment-friendly and sustainable products. Sustainable products support a better quality of life 

considering the use of natural resources, toxic materials, and emissions of waste and pollutants over the 



Consumers’ Environment-Friendly Lifestyle & Entomophagy  

7 
M. Jakobs & T.M. van der Meij 

life cycle of the products (Black and Cherrier, 2010). Consumers with this environment-friendly lifestyle 

claim that sustainable products are better for their health, for the environment and for local businesses 

(Vermeir and Verbeke, 2006). Other examples of behaviour that fits in an environment-friendly lifestyle 

are recycling household wastes, using public transportation and making sustainable food choices 

(Mainieri, Barnett, Valdero, Unipan and Oskamp, 1997).  

 

Limited research is done on the relationship between environment-friendly intentions and people’s 

intentions towards eating insects. According to Verbeke (2015), consumers’ attention towards the 

environment positively influences the acceptance of entomophagy. However, this was only measured 

by a variable that was more related to environment-friendly food consumption instead of a general 

environment-friendly lifestyle. Because of the environmental benefits of entomophagy, it can still be 

expected that people with a general environment-friendly lifestyle are more likely to accept 

entomophagy (Van Huis et al., 2013).  
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3. Conceptual framework 
In previous studies, both food neophobia and familiarity with eating insects were found as key 

determinants of the acceptability of insect-based products. Food neophobia is mainly discussed as a 

factor that negatively influences the acceptability of insect-based products, while familiarity is mainly 

discussed as a factor that positively influences the acceptability of eating insect-based products 

(Hartmann et al., 2015; Verbeke, 2015; Tan et al., 2015). According to Verbeke (2015), consumer 

attention towards the environment can influence the acceptance of entomophagy as well. However, his 

study focussed mainly on environment-friendly food consumption. It is rather unexplored if having an 

environment-friendly lifestyle in general can also positively influence the acceptability of eating insect-

based products. Also, it is unexplored what role the consumers’ environment-friendly lifestyle has in 

relationship to food neophobia, familiarity with eating insects and the acceptability of processed insect-

based products. The research gap that will be investigated in this thesis is what role the consumers’ 

environment-friendly lifestyle has in relationship to the key determinants, food neophobia and 

familiarity with eating insects, and the dependent variable, acceptability of processed insect-based 

products. Three possible roles of the consumers’ environment-friendly lifestyle will be studied.  

 

First of all, it will be investigated whether the consumers’ environment-friendly lifestyle directly 

influences the acceptability of processed insect-based products. A direct relationship means that there is 

a relationship between the consumers’ environment-friendly lifestyle and the acceptability of processed 

insect-based products. Based on Verbeke’s (2015) findings, it is expected that this relationship will be 

positive. This would mean that if consumers have a more environment-friendly lifestyle, they are more 

willing to accept the eating of processed insect-based products. Based on this, the following hypotheses 

are formulated for the direct effects (Figure 1): 

 

H1a: Food neophobia has a negative relationship with the acceptability of processed insect-based 

products. 

H1b: Familiarity with eating insects has a positive relationship with the acceptability of processed insect-

based products. 

H1c: Consumers’ environment-friendly lifestyle has a positive relationship with the acceptability of 

processed insect-based products. 
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Figure 1: Conceptual model direct effects 

 

Secondly, it will be tested if the consumers’ environment-friendly lifestyle moderates the relationship 

between food neophobia and/or familiarity with eating insects and the acceptability of processed insect-

based products. A moderating relationship means that the relationship between food neophobia and/or 

familiarity and the acceptability of processed insect-based products could be influenced by the 

consumers’ environment-friendly lifestyle (Thompson, 2006, Baron and Kenny, 1986). For example, 

food neophobic people could become more positive towards the acceptability of processed insect-based 

products if they have a more environment-friendly lifestyle, while food neophobic people are usually 

less likely to accept the eating of insects. In this case, the consumers’ environment-friendly lifestyle is 

the moderator, since it changes the direction of the relationship between food neophobia and the 

acceptability of processed insect-based products. Not only the direction of a relationship can be changed 

by a moderator, but also the strength of the relationship can be changed. For example, people who are 

familiar with eating insects are in general more willing to accept the eating of insect-based products. If 

a person has an environment-friendly lifestyle, the relationship between familiarity with eating insects 

and the acceptability of processed insect-based products, can become stronger because of the moderator. 

In other words, if there is a moderating effect, the consumers’ environment-friendly lifestyle affects the 

strength and/or the direction of the relationship between the independent variables, food neophobia and 

familiarity, and the dependent variable, acceptability of processed insect-based products. The following 

hypotheses are formulated for the moderating effect (Figure 2):  
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H2a: Consumers’ environment-friendly lifestyle moderates the relationship between food neophobia 

and the acceptability of processed insect-based products. 

H2b: Consumers’ environment-friendly lifestyle moderates the relationship between familiarity with 

eating insects and the acceptability of processed insect-based products. 

 

Figure 2: Conceptual model moderating effects 

 

The last role of the consumers’ environment-friendly lifestyle that will be investigated in this thesis, is 

a mediating role. In case of a mediation, the relationship between the independent factors and the 

dependent factors will partly be explained by the mediator. In this case, this would mean that the 

relationship between food neophobia and/or familiarity with eating insects and the acceptability of 

eating insects, would be explained by whether consumers are having an environment-friendly lifestyle 

or not (Creswell and Creswell, 2018, 51). The difference between moderation and mediation is that a 

moderator only influences the strength and/or the direction of a relationship between two variables, 

while a mediator explains the relationship between two variables. For the mediating effect, the following 

hypotheses are formulated (Figure 3):  

 

H3a: Consumers’ environment-friendly lifestyle mediates the relationship between food neophobia and 

the acceptability of processed insect-based products.  

H3b: Consumers’ environment-friendly lifestyle mediates the relationship between familiarity with 

eating insects and the acceptability of processed insect-based products.  
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Figure 3: Conceptual model mediating effects 
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4. Method  

4.1 Research strategy and design 

This study has a quantitative, cross-sectional research design. In the beginning of the study, hypotheses 

were formulated based on information found in the literature. Therefore, the approach of the study is 

deductive. The data for testing the hypotheses was collected by using an online survey.  

 

4.2 Survey design 

In Figure 4, the general design of the survey is presented. The total survey is presented in Appendix 1.  

 

Figure 4: Survey process 

 

The survey began with some general socio-demographic factors, to get the respondents started with the 

survey in an easy manner. A question about the consumers eating habits, regarding their meat 

consumption, was also included in the socio-demographic factors. This question was based on the study 

of Verbeke (2015), in which distinctions were made between people with different eating habits. Based 

on this question, respondents can be divided in four categories: (1) meat-eater (consuming meat (almost) 

every day of the week), (2) flexitarian (only consuming meat a few days per week), (3) vegetarian (not 

consuming any meat at all) and (4) vegan (not eating or using animal products). After this, questions 

about food neophobia, the respondent’s lifestyle related to the environment and familiarity with eating 

insects were asked. After questioning these variables, the respondents were introduced to the concept of 

eating insects by reading the short text about the advantages of eating insects: 

 

‘Insects are regularly consumed by people in many countries, but eating insects is not so known by 

people from Western countries. Nowadays, the Western food market becomes more interested in insect-

based products. Insects can be sustainably produced and contain a high amount of proteins.’ 

 

After reading the text, the respondents were asked about their general opinion about the appropriateness 

of eating insects. In addition, they were assigned to three processed insect-based products from three 
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different product categories; crisps, cookies and meat alternatives (a burger, schnitzel and nuggets). 

Images were used to present the different products in the survey. The questions asked about the products 

were related to its appropriateness, expected sensory-liking, willingness to try and willingness to buy. 

All respondents were presented the same three products, but the respondents were randomly assigned to 

two different orders of presentation of the products (crisps - cookies - meat alternatives and meat 

alternatives - cookies - crisps). This technique of asking questions, the Randomized Response Technique 

(RRT), eliminates any existing patterns in ranking based on the order in which the products were shown 

(Coutts and Jann, 2011). The differences in the mean scores of acceptability of the different products 

between the groups that had to assign the products in a different order were analysed (Appendix 2). The 

group of respondents (N=148) that first evaluated the meat alternatives scored significantly higher on 

the mean scores of the acceptability of insect-based meat alternatives than the group (N=147) that first 

had to evaluate the insect-based crisps. In both groups, the cookies were the second product to evaluate. 

For this product, no significant difference was found between both groups. The mean score on 

acceptability for the crisps was significantly higher for the group that first had to evaluate the meat-

alternatives, compared to the mean score of the group that first had to evaluate the crisps.  

 

4.3 Sampling and sample size 

The target population of the study was consumers with a Western background or nationality. In this 

study, only consumers with a European nationality were included. Convenience sampling, a form of 

non-probability sampling, was used in this study. This way of sampling was used because there was no 

possibility to obtain a probability sample, since there is no sampling frame of the whole target population 

available. During the data collection period, 305 respondents participated in the survey. Nonetheless, 

responses of 295 respondents could be used, since 10 respondents had a non-European nationality. The 

remaining respondents were categorized in the age groups; younger than 18 (1.4%), 18 - 25 (62%), 26 - 

35 (17.3%), 36 - 45 (5.4%), 46 - 55 (8.8%), 56 - 65 (4.7%) and respondents who did not wish to say 

(0.3%). 62% of the respondents were female, 37.3% were male and 0.7% did not wish to say. When 

looking at the respondents’ highest completed education levels, 0.7% did not complete any education, 

20.7% had a high school degree, 18.3% had a college degree, 43.4% had a Bachelor’s Degree, 15.3% 

had a Master’s Degree, 1.4% a PhD and 0.3% did not wish to say. 17 European nationalities were 

observed from the data, with the three largest groups; Dutch (75.6%), Swedish (8.8%), German (5.8%). 

Regarding respondents’ eating habits, the sample consisted of 59% meat-eaters, 33.6% flexitarians, 

6.1% vegetarians and 1.4% vegans.  

 

4.4 Data collection 

The data was collected by using Google Forms. The data was collected between April 22, 2018 and May 

2, 2018. All questions were presented in English and Dutch. It was expected that a large part of the 

sample would have Dutch as their native language since the authors of this thesis are both Dutch. Many 
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people in the Netherlands command the English language, but to increase the validity of this study, 

every question had to be understood correctly. To avoid the risk of misunderstanding of the survey, the 

survey was also translated to Dutch. The Dutch translation of the survey was double checked by two 

native Dutch speakers. All data for the survey was collected digitally. The link to the survey was sent 

out by using the social media channels Facebook and LinkedIn. The link was also sent in personal 

messages and in group chats on WhatsApp.  

 

4.5 Questioning and scaling 

Food neophobia 

The construct food neophobia was measured by the commonly used measurement scale the Food 

Neophobia Scale (FNS) (Pliner and Hobden, 1992). The FNS was implemented because this scale is 

commonly used by recent studies (e.g. Verbeke, 2015; Hartman et al., 2015; Tan et al., 2016a; Tan et 

al., 2016b; Tan et al., 2017b). Therefore, the scale represents the construct food neophobia in a valid 

way. An English and a Dutch-translated version of the scale were used in this study. This scale measures 

effects of personal food neophobia on the perception of novel foods. A high score on the FNS scale 

means being highly food neophobic. All eight items of the original FNS scale were measured on a 7-

point scale, anchored from (1) strongly disagree to (7) strongly agree.  

 

Environment-friendly lifestyle 

The moderating construct environment-friendly lifestyle was measured by questions taken from the 

General Ecological Behaviour (GEB) scale (Kaiser, 1998). A high score on this scale directs to having 

a highly environment-friendly lifestyle in general. The total GEB scale consists of forty items, of which 

six were used for this study. The questions were assessed on relevance by the researchers. Only the most 

relevant questions were used in the survey to increase validity. These questions were chosen because 

the questions enable consumers to express their consciousness towards their environment-friendly 

behaviour. The original scale used a yes/no measurement, while in this study the items were measured 

by a 7-point scale that ranged from (1) strongly disagree to (7) strongly agree. The change to the 7-point 

scale was made so that answers for this construct could be collected on a higher measurement level. The 

GEB scale was used because it is one of the limited scales that measures general ecological behaviour 

instead of specific ecological behaviour in one field. 

 

Familiarity with eating insects 

Within the concept familiarity, researchers make a distinction between respondents being familiar with 

the idea of eating insects or participant being familiar with tasting or eating insects. The familiarity 

question item was designed based on this distinction; Are you familiar with the idea of eating insects? 

(Tuorila et al., 2001) with a 5-point category scale (1=not known as food, 2=known but never tasted, 

3=tasted before, 4=eat occasionally, and 5=eat regularly).  
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Acceptability of processed insect-based products 

According to Tan et al. (2016b), there are four attributes that can measure the acceptability of a food 

product. The four attributes are product appropriateness, expected sensory-liking, willingness to try and 

willingness to buy. The questions in this study are based on the questions used by Tan et al. (2016b) to 

measure these four attributes of the acceptability of a novel food product. Other studies only measured 

acceptability by asking questions about a few of the attributes (Elzerman et al., 2011) or by only asking 

whether participants were prepared to eat insects as a substitute for meat (Verbeke, 2015; Hartmann et 

al., 2015). The questioning approach of Tan et al. (2016b) gives more in-depth information related to 

consumers´ acceptability towards eating insect-based products. The questions were chosen because they 

fit with the definition of the construct acceptability in this study. This strengthens the validity of this 

construct in this study. The acceptability was measured on a 7-point scale, anchored from (1) extremely 

not to (7) extremely.  

 

To measure the acceptability of processed insect-based products three different products were presented 

in the survey. The products used for this study were a savoury snack ‘Chirps’, sweet snack ‘Bitty’ and 

the meat alternatives ‘Insecta-Burger, Insecta-Schnitzel, Insecta-Nuggets’ (Appendix 3). As mentioned 

before, Western people disgust the idea of eating insects, but visual appearance can influence the 

consumer’s perception and the willingness to eat novel foods. Unfamiliar foods can be combined with 

existing foods to make them more compatible and to lower the barriers of acceptance (Wansink, 2002). 

All products presented in this study are considered as familiar products for Western people (crisps, 

cookies, burgers, schnitzel and nuggets), but with different ingredients, i.e. ground cricket flour and 

processed buffalo worms. Elzerman, Hoek and van Boekel (2011) state that insect-based products 

should be presented in a familiar meal context or familiar dishes, so that the familiarity with the product 

will increase. This study used a processed insect-based burger, schnitzel and nuggets to examine whether 

people accept this as a meat or protein alternative within their familiar dish.  

 

Shelomi (2015) mentions that Western people are not ready yet for consuming insects because replacing 

a large protein part of a regular meal, i.e. meat, fish or meat alternatives, with insects is a too large step. 

Therefore, Shelomi (2015) suggests starting with introducing insect-based snacks. Previous research 

suggests starting with introducing savoury insect-based snacks instead of sweet insect-based snacks, 

since the combination of sweet snacks and insects is perceived as somewhat odd or untasty (Tan et al., 

2016b). This study includes both types of snacks. 

 

4.6 Analysis of data 

The data of the survey within this quantitative study were analysed by using IBM SPSS Statistics 

(Version 24). To analyse the data, some notes had to be made. For some of the control variables, dummy 
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variables were created. This was done for the items gender, nationality and eating habits. For gender, 

‘Female’ was directed to the value 1, while ‘Male’ and ‘Other/ Do not wish to say’ were directed to the 

value 0. This resulted in testing whether being female or not had an influence on the acceptability of 

eating insect-based products. Regarding the nationalities of respondents, 76.5% of the sample had a 

Dutch nationality and the remaining 23.5% included 16 other European nationalities. None of the other 

16 nationalities were enough represented in the sample to draw significant conclusions from. For this 

reason, ‘Dutch’ was also used as a dummy variable. The answer ‘Dutch’ was directed to the value 1, 

while all other nationalities were directed to the value 0. Thus, the data is analysed whether respondents 

were Dutch or not Dutch. Also for eating habits a dummy variable was created. This was done, because 

the findings showed that flexitarians and vegetarians were more willing to accept processed insect-based 

products, while vegans and meat-eaters were less willing to accept. Therefore, flexitarians and 

vegetarians were directed to the value 1, while meat-eaters and vegans were directed to the value 0. This 

resulted in testing whether being flexitarian or vegetarian had an influence on the acceptability of eating 

processed insect-based products.  

 

Ratings of the items FN1 to FN5 of the construct food neophobia were reversed and the sum of the 

scores of the FNS (FN1 to FN10) were calculated according to Pliner and Hobden (1992). The FNS 

scores were ranged from 10 to 68 out of a possible range of 10 to 70. The sum of the scores of the FN 

items were split into low-, mid-, and high-FNS groups by cut-off point of one standard deviation (10.4) 

below and above the mean (30.3). This visualizes the differences between food neophilic and food 

neophobic individuals within the interaction between food neophobia and acceptability of processed 

insect-based products. For the variable familiarity with eating insects (FAM), the last category (eat 

regularly) of the item stayed unanswered, thus this category was removed for the data analysis. Ratings 

of the item GEB3 of the construct environment-friendly lifestyle were reversed and the sum of the scores 

of GEB1 to GEB6 were split into low-, mid-, and high-GEB groups by cut-off point of one standard 

deviation (4.8) below and above the mean (16.0). The GEB scores were ranged from 5 to 28 out of a 

possible range to 4 to 28. This visualizes the differences between individuals’ lifestyles within the 

interaction between food neophobia and acceptability of processed insect-based products.  

 

Descriptive statistics were used to create a better understanding of the data. Also differences by gender, 

age, education and eating habits in scores on acceptability of processed insects-based products were 

tested. Kruskal-Wallis tests were done to see if there were any differences between the different groups 

and their acceptability scores. If the test showed that there were differences on a significance level of 

0.05, follow-up Mann-Whitney tests with a significance level of 0.05 were done to find the existing 

differences between the groups. It was also tested if there were differences between the acceptability of 

the different products (crisps, cookies, meat alternatives) that the respondents rated in the survey and 

between the different attributes of acceptability (product appropriateness, sensory liking, willingness to 
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try, willingness to buy). This was done by using Wilcoxon signed-rank tests with a significance level of 

0.05. After the data was described and differences within the constructs were tested, the hypotheses were 

tested. The main goal of testing these hypotheses, was to see what roles the consumers’ environment-

friendly lifestyle can have in the conceptual model. First it was tested if there were direct relationships 

between the dependent variables and the independent variables. This was tested by using a linear 

regression test with a significance level of 0.05. This statistical analysis is important for determining if 

the variance in the dependent or outcome variable is explained by the independent variables. After this, 

a possible effect of the construct environment-friendly lifestyle on the relationship between food 

neophobia and/or familiarity with eating insects and the acceptability of processed insect-based products 

was tested. For this analysis, the data of the independent variables had to be standardized first by 

computing the Z-values. This was done because the values of variables have to occur within the standard 

normal distribution (the Z-values), thus the Z-values can be compared on the same levels of normality 

(Wathen, Lind and Marchal, 2014). To be able to calculate a moderating effect in IBM SPSS Statistics 

(Version 24), the moderator variable for the relationship between food neophobia and acceptability was 

computed by multiplying the Z-values of the construct food neophobia and the Z-values of the construct 

environment-friendly lifestyle. The moderator variable for the relationship between familiarity and 

acceptability was computed by multiplying the Z-values of the item for familiarity and the Z-values of 

the construct environment-friendly lifestyle. The linear regression test was used to find whether the 

effect was significant and to find the strength of the effect. To see if there was a possible mediating 

effect in IBM SPSS Statistics (Version 24), also the Z-values of the constructs and a linear regression 

test were used.  

 

4.7 Reliability and validity 

In Table 1, the final constructs are presented. The Cronbach’s alpha was calculated to test the internal 

consistency of the constructs. A higher Cronbach’s alpha means more internal consistency, which 

presents more reliability of the construct. A Cronbach’s alpha above 0.6 is argued to be sufficient 

(Santos, 1999). For the construct food neophobia, all ten items were used. The construct had a high 

Cronbach’s alpha of 0.858. For the construct environment-friendly lifestyle, item 1 and item 4 were 

removed, in order to create more internal consistency within the construct. A possible explanation for 

the low correlation of item 1, referring to collecting and recycling paper, could be that this behaviour is 

rather a habit then a deliberate choice. Possible explanations for the low correlation of item 4, referring 

to transportation to work or school, are that respondents were not in possession of a car, they have no 

other option than taking the car (on the countryside) or they were not able to drive (in large cities). The 

final Cronbach’s alpha for this construct was 0.601. For the construct acceptability of processed insect-

based products, all four items were used. The construct had a high Cronbach’s alpha, namely 0.945. The 

constructs presented in Table 1 are used for the hypotheses testing, but within the construct acceptability, 

the sub constructs for general appropriateness, expected sensory-liking, willingness to try and 
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willingness to buy processed insect-based products are created to develop a more in-depth understanding 

of acceptability of processed insect-based products. The corresponding Cronbach alpha´s were 0.858, 

0.795, 0.905 and 0.889 (Appendix 4). The Cronbach's alpha for acceptability of crisps was 0.896, for 

the acceptability of cookies was 0.891 and for the acceptability of meat alternatives was 0.882 

(Appendix 4).  

Construct Items Cronbach’s ɑ Sources/ original 

measurement  

Food 

neophobia 

(FNS) 

1) I am constantly sampling new and different 

foods. 

2) I like foods from different countries. 

3) I like to try new ethnic restaurants. 

4) At dinner parties, I will try a new food. 

5) I will eat almost anything. 

6) I am very particular about the foods I will 

eat. 

7) If I don’t know what is in a food, I won’t 

try it. 

8) I don’t trust new foods. 

9) Ethnic food looks too weird to eat. 

10) I am afraid to eat things I have never had 

before. 

.858 Pliner and Hobden, 

(1992): 

-      Food Neophobia 

Scale (FNS) 

measured by a 7-

point scale; 

 

Cronbach Alpha 

reported: 0.88  

 

Environment-

friendly 

lifestyle (GEB) 

1) I wait until I have a full load before doing 

my laundry. 

2) If I am offered a plastic bag in a store, I will 

always take it. 

3) I buy organic vegetables. 

4) In the past, I have pointed out someone’s 

unecological behaviour to him or her.  

.601 Kaiser (1998): 

The General 

Ecological Behaviour 

(GEB) scale 

measured by a 

dichotomous 

response (i.e., 

Yes/No)  

 

-     6 items were used (of 

which 4 were 

analysed), out of the 

40 items provided by 

original scale  

 

Cronbach Alpha 

reported: 0.74 

Acceptability of 

processed 

insect-based 

products 

(ACCEPT) 

1) How appropriate do you think the presented 

product combination is? 

2) How tasty do you think the presented 

product combination is? 

3) Imagine that there is a free tasting session, 

how willing are you to taste the presented 

product combination? 

4) Imagine that you are doing you’re your 

grocery shopping and the price of the 

presented product is the same as that of the 

products without insects. How willing are 

you to buy the presented product? 

(presented for 3 different product combinations, 

in total 12 items) 

.945 Tan et al. (2016b): 

Questions measured 

by a 9-point scale 

 

Table 1: Cronbach's alpha of the constructs 
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5. Results  

5.1 Variations within acceptability 

Before starting to test the hypotheses, Pearson’s Correlation tables were computed for all items 

(Appendix 5) and the constructs (Appendix 6). Also, the variations within the construct acceptability 

were computed to create an overview of the gathered data. In Table 2, the mean scores for the 

acceptability are presented by gender, age, education and eating habits. The ranges of the sum of mean 

scores are presented in Table 2 out of a possible range of 12 to 84. Differences in acceptability scores 

were tested between different groups by using Kruskal-Wallis tests and Mann-Whitney tests (Appendix 

7). Only significant (p= <0.05) differences in acceptability mean scores were found between groups 

with different eating habits regarding their meat consumption. It was found that flexitarians and 

vegetarians were significantly more likely to accept processed eating insect-based products than meat-

eaters, while vegan participants were significantly less likely than meat-eaters to accept the eating of 

processed insect-based products. Between flexitarian and vegetarian participants, no significant 

differences were found in the acceptability of processed insect-based products.   

Variable Categories Mean SD Range N 

Gender Female 48,2 17,7 12 - 82 183 

  Male 52,1 15,8 12 - 84 110 

  Do not wish to say 60,5 10,6 53 - 68 2 

Age (years) Younger than 18 37,3 19,6 12 - 59 4 

  18-25 50,4 16,1 12 - 84 183 

  26-35 50,5 17,5 12 - 82  51 

  36-45 50,0 17,7 18 - 79 16 

  46-55 45,4 19,7 13 - 69 26 

  56-65 47,9 21,0 15 - 81 14 

  Do not wish to say 68,0   n 1 

Education No completed 

education 

50,0 21,2 35 - 65 2 

  High school 50,3 18,9 12 - 84 61 

  Some college 47,9 15,5 13 - 79 54 

 Bachelor’s Degree 49,3 16,6 12 - 82 128 

    Master’s Degree 52,0 17,7 12 - 82 45 

  PhD 47,3 20,7 20 - 67 4 

  Do not wish to say 68,0     1 

Eating habits Meat-eater 47,8 16,7 12 - 79 174 

  Flexitarian 52,6 16,2 12 - 84 99 

  Vegetarian 56,9 20,7 18 - 82 18 

  Vegan 28,5   6,1 24 - 37 4 

Dependent Variable: Acceptability 

Table 2: Acceptability scores by gender, age, education and eating habits 
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Figure 5 presents the acceptability of the different insect-based products. The average mean score of the 

total sample are shown within the range of 1 to 7. Wilcoxon signed-rank tests (Appendix 7) were used 

to tests if there were differences in the scores of the different insect-based products. Significant 

differences (p =<0.05) were found between all products. The cookies had the highest scores and were 

followed up by the crisps. The meat alternatives scored lowest in the comparison. It was also tested if 

there were differences between the different attributes within acceptability. Also for this, Wilcoxon 

signed-rank tests (Appendix 7) were used. Between all different attributes of acceptability, significant 

(p =<0.05) differences were found. The willingness to try the products scored significantly higher than 

the other attributes within acceptability. The appropriateness towards the product combination scored 

second and was followed-up by the expected sensory liking. The willingness to buy had the lowest score 

of all acceptability attributes.  

 

Figure 5: Mean scores of the acceptability per attribute per product 

 

In Figure 6, the means of the scores on different acceptability attributes are presented by the different 

food neophobia groups. The food neophobia groups were divided in low (N=36), mid (N=214) and high 

(N=45). According to the mean values, respondents who score low on food neophobia, score higher on 

all four attributes of acceptability than respondents who score high on food neophobia.  
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Figure 6: Mean scores of acceptability scores by food neophobia groups 

 

In Figure 7, the means of acceptability scores are presented by the respondents’ familiarity with eating 

insects. Most people have heard of eating insects, but have never tasted them (N=204). By reviewing 

the mean values, it can be stated that, in general, people are more willing to accept the eating of 

processed insect-based products if they are more familiar with eating insects.  

 

Figure 7: Mean scores of acceptability scores by familiarity  

 

The means of the scores on different acceptability attributes are also presented by the different groups 

related to the consumers’ environment-friendly lifestyle. These scores are presented in Figure 8. By 

looking at the mean values of the different acceptability scores, it is understood that people who have a 

more environment-friendly lifestyle have higher scores on the acceptability of processed insect-based 

products.  
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Figure 8: Mean scores of acceptability scores by environment-friendly lifestyle 

 

In these three presented graphs (Figure 6, 7 and 8) it is also visible that the mean values of the willingness 

to buy were the lowest, while the willingness to try had the highest mean values. This confirms the 

significant differences that were found in the earlier presented results of the Wilcoxon signed-rank tests.  

 

5.2 Exploring the role of consumers’ environment-friendly lifestyle 

H1: Testing the direct relationships 

A linear regression analysis was used to test if the consumers’ environment-friendly lifestyle has a direct 

relationship with the acceptability of processed insect-based products. The determinants, food 

neophobia and familiarity with eating insects, and the control variables, gender, age, nationality, 

education and eating habits, were included in this model. Dummy variables were used for gender, 

nationality and eating habits. The dummy variable for gender tested if being female had an influence on 

eating processed insect-based products. For nationality the dummy variable tested if being Dutch had 

an influence on the acceptability of processed insect-based products. For eating habits, the dummy 

variable tested if being flexitarian or vegetarian had an influence on the acceptability of processed insect-

based products. The adjusted R-square of the total model was 0.290 (Appendix 8). This shows that the 

acceptability of processed insect-based products can be determined by the controllables and the factors 

food neophobia, familiarity with eating insects and the consumers’ environment-friendly lifestyle for 

29%.  

 

The coefficients and the significance values of the relationships are presented in Table 3. The 

standardized coefficients were used for the analysis of the data. A significant relationship (p =<0.05) 

was found between being flexitarian or vegetarian and the acceptability of processed insect-based 

products. Being flexitarian or vegetarian positively influenced the acceptability of processed insect-
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based products, but this influence is rather weak (b= .110). None of the other controllables had a 

significant effect on the acceptability of processed insect-based products. For all three determinants, 

significant (p=<0.05) relations between the determinants and the acceptability were found. A moderate 

negative coefficient (b=-0.394) between food neophobia and the acceptability of processed insect-based 

products was found (H1a). Familiarity with eating insects had a positive influence (b=0.191) on the 

acceptability of processed insect-based products. However, the coefficient of this factor was rather low, 

which shows a weak direct effect of familiarity with eating insects on the acceptability of processed 

insect-based products (H1b). Also, the construct environment-friendly lifestyle had a weak positive 

influence (b=0.168) on the acceptability of processed insect-based products (H1c). To conclude, 

significant direct relationships were found between the determinants and the dependent variable 

acceptability.  

 

Factors Standardized b p 

Controllables 

Female -.078 .135 

Age .036 .474 

Dutch .100 .068 

Education -.074 .155 

Flexitarian/Vegetarian .110 .044 

Determinants 

Food neophobia -.394 .000 

Familiarity with eating insects .191 .000 

Environment-friendly lifestyle .168 .003 

Dependent Variable: Acceptability 

Table 3: Regression model direct relations  

 

H2: Testing a moderating effect of the consumers’ environment-friendly lifestyle 

While testing whether the consumers’ environment-friendly lifestyle can influence the relationship 

between food neophobia or familiarity with eating insects and the acceptability of processed insect-

based products, the controllables (age, gender, nationality, education and eating habits) were included 

in the linear regression model. As mentioned before, dummy variables were used for the factors gender, 

nationality and eating habits. Presence of a moderating effect will show that the consumers’ 

environment-friendly lifestyle can influence the strength and/or the direction of the relationships 

between the independents, food neophobia and familiarity with eating insects, and the dependent, 

acceptability of processed insect-based products. This means, for example, that food neophobic people 
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having an environment-friendly lifestyle could have a more positive attitude towards the acceptability 

of processed insect-based products than people who are not food neophobic but neither have any concern 

about the environment (H2a). But also, people who are not familiar with eating insects, but that do have 

an environment-friendly lifestyle, could be more willing to accept the eating of processed insect-based 

products than people who are familiar with eating insects but do not have an environment-friendly 

lifestyle (H2b). However, in this case, no significant moderating effect was found. In Table 4, the 

standardized regression coefficients and the significance values are presented. The significance values 

for moderator factors are higher than the required significance level of 0.05, which means that the effects 

are not significant. In this case, the consumers’ environment-friendly lifestyle had no moderating effect 

on the relationships between the constructs food neophobia (H2a) and familiarity with eating insects 

(H2b), and the acceptability of processed insect-based products.  

Factors Standardized b p 

Controllables 

Female -.078 .135 

Age .036 .474 

Dutch .100 .068 

Education -.074 .155 

Flexitarian/Vegetarian .110 .044 

Determinants 

Food neophobia -.394 .000 

Familiarity with eating insects .191 .000 

Environment-friendly lifestyle .168 .003 

Dependent Variable: Acceptability 

Table 4: Regression model moderation 

 

H3: testing the mediating effect of consumers’ environment-friendly lifestyle 

Also for hypothesis 3, which tested whether the consumers’ environment-friendly lifestyle has a 

mediating effect on the relationship between food neophobia or familiarity with eating insects and the 

acceptability of processed insect-based products, a linear regression analysis was used. Again, the 

controllables (age, gender, nationality, education and eating habits) were included in the model. As 

mentioned before, dummy variables were used for the factors gender, nationality and eating habits. 

Presence of a mediating effect would explain that the lower consumers score on food neophobia, the 

better their environment-friendly lifestyle will be, which results in a greater acceptability of processed 

insect-based products (H3a). Or a mediating effect, the more consumers are familiar with eating insects, 

the consumers’ environment-friendly lifestyle becomes better, which results in a greater acceptability 
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of processed insect-based products (H3b). The programme IBM SPSS Statistics (Version 24) is not able 

to calculate the true mediating effect. But by looking at the standardized b-values in Table 5, it can be 

seen whether a mediating effect can possibly exist or not and if a follow-up test is needed. In this case, 

no mediating effect will exist. This can be explained by reviewing the standardized b-values, the strength 

of the effect the constructs, food neophobia (b=-.398) and familiarity (b=.198) in the Model 1 (Table 5), 

and looking at the b-values in Model 2 of these constructs when the construct environment-friendly 

lifestyle was added to the regression with the construct acceptability. These b-values were b=-.394 for 

food neophobia and b=.191 for familiarity. By comparing the differences between the b-values, a minor 

change is seen for both independent variables when the construct environment-friendly lifestyle was 

added. Since these changes are only minor, there is no possibility of any existing mediating effects for 

both H3a and H3b. Therefore, conducting a follow-up test is unnecessary. 

Factors Standardized b p 

Model 1 

Female -.086 .105 

Age .054 .294 

Dutch .050 .343 

Education -.058 .265 

Flexitarian/Vegetarian .160 .003 

Z-score food neophobia -.398 .000 

Z-score familiarity with eating insects .198 .000 

Model 2 

Female -.078 .135 

Age .036 .474 

Dutch .100 .068 

Education -.074 .155 

Flexitarian/Vegetarian .110 .044 

Z-score food neophobia -.394 .000 

Z-score familiarity with eating insects .191 .000 

Z-score environment-friendly lifestyle .168 .003 

Dependent Variable: Acceptability 

Table 5: Regression model mediation  
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5.3 Final conceptual model 

Based on the analysis of the results, a final conceptual model can be presented in which the role of the 

consumers’ environment-friendly is determined. The final conceptual model is presented in Figure 9. In 

this model, only the direct relationships of food neophobia (H1a), familiarity with eating insects (H1b) 

and environment-friendly lifestyle (H1c) with acceptability of processed insect-based products are 

presented, since no moderating (H2) and/or mediating (H3) effects of environment-friendly lifestyle 

were found in this study. 

 

** = significant at 0.001 

* = significant at 0.05 

Figure 9: Final conceptual model 
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6. Discussion 
Currently, changes in the European food market are noticeable due to the rising demand for sustainable 

food solutions. Consumers become more aware of their impact on the environment and therefore want 

to eat more sustainable food (Vermeir and Verbeke, 2006). Businesses in the food industry should offer 

sustainable food solutions to consumers to keep them satisfied and stay successful in the long-term. One 

of these sustainable food solutions that recently raised interest, is introducing entomophagy, eating 

insects. But before these insect-based products can be launched successfully into the market, it is 

necessary to understand how European consumers think about eating insects and which consumers need 

to be targeted to spread the acceptability of eating insects. This study was focused on European, mainly 

Dutch, consumers´ levels of food neophobia, familiarity with eating insects and their environment-

friendly lifestyle. As previous studies already stated, Western consumers are not ready yet to consume 

whole insects or products with visible insects (Tan et al., 2016b; Shelomi, 2015; Schösler et al., 2012; 

Hartmann et al., 2015). Therefore, this study only focused on processed insect-based products; crisps, 

cookies and meat alternatives. The acceptability of processed insect-based products was measured by 

analysing four attributes; appropriateness towards the product combinations, expected sensory-liking, 

willingness to try and willingness to buy. Besides testing the relationships between these variables, this 

study also shows significant differences between socio-demographic groups. 

 

As earlier studies already state (Tan et al., 2016b; Hartmann et al., 2015; Verbeke, 2015), also this study 

confirms that food neophobia plays a significant role in acceptability of eating insects, specifically 

processed insect-based products. Individuals being more food neophobic rated the acceptability of 

processed insect-based products lower than individuals being less food neophobic. More precisely, high 

neophobic individuals have an overall negative attitude towards the acceptability of processed insect-

based products, since they rated all four attributes negatively. On the contrary, low neophobic, or 

neophilic, individuals rated every single attribute of acceptability positively. When looking at the means 

of the separate four attributes of acceptability, different conclusions can be drawn. When comparing the 

means, individuals scoring low or medium on food neophobia show to be most positive about trying 

processed insect-based products and least positive about buying processed insect-based products.  

 

Also familiarity with eating insects, in terms of having knowledge of it or past taste experience, plays a 

significant role in the acceptability of processed insect-based products. Thus, people being more familiar 

with eating insects accept processed insect-based products more. This also supports previous studies 

(Verbeke, 2015; Tan et al. 2016b), but this study shows that familiarity with eating insects has a smaller 

influence on the acceptability than food neophobia. This study also supports the research of Tan et al. 

(2016b) by showing that familiarity especially affects the willingness to try of processed insect-based 

products. Like results of the relationship between food neophobia and acceptability, also familiarity 

presents that people evaluate willingness to buy insect-based products as least likely comparing with 
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product appropriateness, expected liking-sensory and willingness to try. Again, this is seen by 

comparing the means of the separate attributes. While looking at the individuals who have never heard 

of eating insects, they evaluate the appropriateness of the product combinations as most likely rather 

than the three other attributes. Especially the differences in likelihood between product appropriateness 

and willingness to buy for this group are large.  

 

The relationship between having an environment-friendly lifestyle and the acceptability of insect-based 

products is rather unexplored. This study showed that having an environment-friendly lifestyle plays a 

significant role in acceptability of processed insect-based products. Individuals who have an 

environment-friendly lifestyle, thus are more conscious about their ecological footprint, are more likely 

to accept insect-based products. Also, people with an environment-friendly lifestyle evaluate willingness 

to try as most likely, when comparing the means. Verbeke (2015) found a somehow similar effect by 

analysing whether an individual's consciousness about the environmental impact of their food choices 

is related to the likelihood of adopting insect-based foods as a substitute for meat. This concludes that 

people indeed see the environmental benefits of consuming insects. This study shows a rather weak 

relationship between environment-friendly lifestyle and the acceptability of processed insect-based 

products. A possible explanation for this could be that individuals do not associate their ecological 

footprint, in terms of a lifestyle containing water, electricity or gas usage, with the environmental 

damage of their food choices. Vanhonacker, Van Loo, Gellynck and Verbeke (2013) show this by their 

finding that people are mainly aware of the ecological footprint of meat production for example, but 

they underestimate the impact of the feed production for livestock on the environment. Also, 

Vanhonacker et al. (2013) argue that consumers assume that the impact of their food choices on the 

environment is lower than the impact of other human activities.  

 

Furthermore, results of this study show that having an environment-friendly lifestyle plays no role in 

the relationship between food neophobia and/or familiarity with eating insects and the acceptability of 

processed insect-based products. No significant moderating (H2) or mediating (H3) effects were found. 

A possible explanation for the non-existing moderating effect is that consumers do not yet associate 

eating insects with lowering the impact of the environment or that eating insects is still a topic that is 

too far removed from consumers´ personal lives. In case of the mediating effect, this could be explained 

by the fact that the relationship between food neophobia or familiarity of eating insects and having an 

environment-friendly lifestyle is not a logic cause-effect relationship, since food is just a small aspect 

of lifestyle. In general, one can argue that organic foods belong to an environment-friendly lifestyle and 

people buying organic products are conscious about their impact on the environment. Chen (2007) 

argues, for example, that eating organic food instead of traditional food is not influenced by levels of 

food neophobia because consumers are still familiar with how the product looks and tastes, no matter 

what organic origin it has.  
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In general, when analysing the acceptability of processed insect-based products, this study supports 

earlier findings (Tan et al., 2015; Tan et al., 2016b) that consumers still show a low interest in buying 

and consuming insect-based products on a regular basis, even if the prices of the products are similar to 

the prices of products in the same categories without insects. An explanation could be that consuming 

insects is not considered as ethical or people are not motivated to eat healthy or more environment-

friendly. According to Tan et al. (2016b), preparing insect-based products in manners to match both 

preferred flavours and consumer motivation is critical to the acceptability.  

 

Besides the findings reflecting the hypotheses, also some significant side findings are observed from 

this study. An interesting finding is that flexitarians, people who eat meat only a few times a week, and 

vegetarians, people who do not consume any meat at all, in the sample of this study were significantly 

more likely to accept insect-based product than meat-eaters, people eating meat (almost) every day of 

the week. This finding operates as further research for the study of Verbeke (2015), since Verbeke 

(2015) only researched the consumers’ future intention to reduce meat intake. This earlier study argues 

that people who want to reduce their meat intake are more likely to adopt insects as meat alternatives 

than people who did not intended to reduce their meat intake in the near future. The fact that this present 

study measures the acceptability of eating insects for real-time behaviour strengthens the findings of 

Verbeke (2015). Another side finding of this study is that having a different nationality does not 

influence the acceptability of processed insect-based products. The major part of the sample had a Dutch 

nationality. However, no significant relationship was found between the acceptability of processed 

insect-based products and being Dutch or not. A possible explanation for this is that most respondents 

had a North or West European nationality, thus might have similar food cultures.  

 

This study used different types of processed insect-based products; crisps, cookies and meat alternatives 

(burger, nuggets, schnitzel). The significant differences in evaluation of the three different products 

confirms, but also contradicts previous research. As expected and assumed by Shelomi (2015), the 

insect-based snacks were more likely to be accepted than the insect-based meat alternatives. Snacks can 

relatively easier be adapted to a person’s daily food plan, especially because savoury insect-based snacks 

already have a comparable texture, flavour and macronutrient content, to crisps. Another explanation 

could be the visual features of the packages of the products. When insect-based products are not 

associated to the ‘insect category’, but to more positively associated or familiar categories, people 

express more positivity towards preparations and insect species (Caparros Megido et al., 2014; Tan et 

al., 2015). Changing the name and the look of the product could be of great value in this case. The 

´Chirps´ crisps and ´Bitty´ cookies are seen as products with catchy names with modern and funny 

package designs, which could be also explain the more positive evaluation compared to the meat 

alternatives. When comparing only the snacks, this study shows that sweet cookies are more likely to 
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be accepted than the savoury crisps. Even though the differences in evaluations are rather small, the 

results argue that combination between sweet food and insects was not that odd or untasty evaluated for 

this product as earlier studies state (Tan et al., 2015; Tan et al., 2016b). A possible explanation is that 

these earlier studies were mainly examining differences between products with visible and invisible 

insects. When people do not see the insects or they do not relate the product to insects, they evaluate 

processed insect-based sweet products more positively.  

 

6.1 Post-hoc analysis 

A post-hoc analysis was done to capture the variances within the construct environment-friendly 

lifestyle. The Cronbach’s alpha of this construct showed that the internal consistency of this construct 

was rather low. Opening up the construct, by analysing all items individually, could provide deeper 

insights. For this post-hoc analysis, a linear regression analysis was performed. The controllables, food 

neophobia, familiarity with eating insects and all six individual items from the construct environment-

friendly lifestyle were included in the model. The adjusted R-square of the model was 0.292 (Appendix 

9). This means that the acceptability of eating insect-based products can be determined for 29.2% by the 

factors that were included in the model. The results from the linear regression analysis are presented in 

Table 6. Of all individual items of the construct environment-friendly lifestyle, only one item had a 

significant (p=<0.05) effect on the acceptability of eating processed insect-based products. This was the 

item “I collect and recycle used paper.” Initially, this item was removed from the construct environment-

friendly lifestyle because it had no internal consistency with the other items in the scale. The item 

showed a standardized b-value of .110 (Table 6). This means that people who collect and recycle used 

paper, are more willing to accept processed insect-based products. However, the effect that was found 

is rather weak. None of the other items had individually a significant influence on the acceptability of 

eating processed insect-based products. 
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Factor Standardized b p 

Female -.097 .071 

Age .006 .912 

Dutch .104 .067 

Education -.065 .215 

Vegetarian/Flexitarian .110 .045 

Food neophobia -.402 .000 

Familiarity with eating insects .180 .001 

I collect and recycle used paper. (GEB1) .115 .036 

I wait until I have a full load before doing my laundry. (GEB2) .053 .336 

If I am offered a plastic bag in a store, I will always take it. (reversed) (GEB3) .109 .051 

I walk, ride a bicycle, or take public transportation to work or school. (GEB4) .026 .631 

I buy organic vegetables. (GEB5) .008 .885 

In the past, I have pointed out someone's unecological behaviour to him or her. (GEB6) .036 .538 

Dependent Variable: Acceptability 

Table 6: Post-Hoc regression for the GEB items on acceptability  
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7. Conclusion 
This thesis explores the role of the consumers’ environment-friendly lifestyle in relationship to the 

acceptability of processed insect-based products and its determinants, food neophobia and familiarity 

with eating insects in European countries. European, mainly Dutch, respondents represented the Western 

population during the data collection. This study contributes by its finding of a direct positive effect of 

the consumers’ environment-friendly lifestyle on the acceptability processed insect-based products. 

While further analysing the role of consumers’ environment-friendly lifestyle, neither moderating nor 

mediating effects were found. Also, this study provides new insights by finding significant differences 

between consumers’ meat eating habits in relationship with accepting processed insect-based products. 

Flexitarians and vegetarians were more likely to accept insect-based product than meat-eaters. 

Furthermore, this study supports previous research by showing the direct negative effect of food 

neophobia and the direct positive familiarity with eating insects on the acceptability of insect-based 

products.  

 

7.1 Limitations and future research 

Some limitations can be found in the way of collecting data. Due to practical reasons, a non-probability 

sample was used, in which most respondents were Dutch and rather young (below the age of 35). In 

future research about the acceptability of eating insects, a larger and more divided sample could be 

helpful to confirm the findings from this study. Especially while further exploring entomophagy in the 

Europe, broader samples with participants from more diverse European countries will draw a clearer 

view on consumers´ perception on eating insects. Another limitation is the number of measurement 

items that was used to measure the consumers’ environment-friendly lifestyle. Only four items from the 

General Ecological Behaviour scale were used, while the original scale contains forty items. Regarding 

the items of the GEB-scale, it is possible that respondents had difficulties in answering these questions, 

since they might not be responsible for the activities asked in the survey, such as doing laundry or buying 

groceries. In future research, more items from the GEB-scale can be used to create a deeper 

understanding about consumers’ lifestyle and therefore strengthen the reliability and validity of the 

measurement. Also, the relatively low Cronbach's alpha could explain why no moderating and mediating 

effects were found. Research could further explore these relationships by providing a construct 

associated to environment-friendly lifestyle with higher reliability and validity.  

 

The use of images for the products is also seen as a limitation. Even though images enhance the 

imagination of the respondents, the respondents are unable to give a true evaluation about the products, 

because they were unable to feel, smell or taste the presented products. The order of showing the 

products in the survey was randomized in two ways to eliminate any existing pattern in evaluating the 

acceptability of the different products. While analysing the data, significant differences were noticed in 

evaluating the products between the two groups of respondents. This can be considered as a limitation 
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since the order of showing the different products influenced the true product evaluation of the 

respondents. Thus, further research can consider to either only showing one product or randomize the 

order of showing the products in more than two different orders.  

 

Since food neophobia plays such a large role in the acceptability of eating insects, further research should 

investigate ways to lower levels of food neophobia. Disguising insects within familiar products is a 

common approach to improve the sensory appeal of insect-based products or novel foods in general, but 

future research should include tasting sessions as well. Further research can also test whether there are 

more factors that can influence the acceptability of eating insects or processed insect-based products. 

Because of this, a better understanding can be established on how and where to target consumers with a 

positive attitude towards insect-based foods. The next step with further research should also cover the 

influence of marketing and advertising and the influence of product packaging on willingness to buy 

insect-based products.  

 

7.2 Managerial implications 

Results in this study show that many people are not familiar with eating insects. Most respondents in 

this study have heard of it, but have never tasted insects. This negatively influences the acceptability of 

insects as food. Several tools can be deployed to enhance the familiarity with eating insects. Firstly, 

information and awareness should be spread regarding how insects are farmed and which technologies 

are used. In addition, the environmental benefits of eating insects compared to other processed food, 

such as meat, should be communicated. Next to information spreading, processed insect-based products 

tasting sessions and sampling promotion need to take place to get consumers familiar with eating insect-

based products. This ensures true evaluation which creates possibilities for better attitudes towards 

eating insects. In addition, more purchasing possibilities for insect-based products should become 

available. Insect-based products can also be introduced as regular/traditional food, so that food 

neophobic people are more willing to accept them. However, the focus during the introduction of insect-

based products should be on the target groups flexitarians, vegetarians, and people who have an 

environment-friendly lifestyle. These groups are namely more likely to accept eating insects, so they 

can be seen as the early adopters of eating insects.  
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Appendix 

Appendix 1 Survey 

Survey questions 

Welcome to the survey for our Master’s thesis. We will ask you a little of your time to answer 

questions about novel foods! The survey will only take 3-5 minutes of your time. Thank you in advance 

for your help. 

  

Best regards, 

Tessa and Moniek 

  

What is your gender? 

● Female 

● Male 

● Other/ do not wish to say 

 

What is your age? 

● Younger than 18 

● 18-25 

● 26-35 

● 36-45 

● 46-55 

● 56-65 

● Older than 65 

  

What is your nationality? 

● Bangladesh 

● Belgium 

● Germany 

● Greece 

● Lithuania 

● The Netherlands 

● Sweden 

● Switzerland 

● United Kingdom 

● Different, namely: 
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What is the highest level of education you completed? 

● No completed education 

● High school 

● Some college 

● Bachelor’s Degree 

● Master’s Degree 

● PhD 

  

Regarding your eating habits, are you: 

● A meat-eater (consuming meat (almost) every day of the week) 

● Flexitarian (only consuming meat a few days per week) 

● A vegetarian (not consuming any meat at all) 

● A vegan (not eating or using animal products) 

  

The next questions are about how you think about new foods. New foods are food products that are 

unknown or unfamiliar to you. 

● I am constantly sampling new and different foods. 

● I like foods from different countries. 

● I like to try new ethnic restaurants. 

● At dinner parties, I will try a new food.  

● I will eat almost anything. 

● I am very particular about the foods I will eat. 

● If I don’t know what is in a food, I won’t try it. 

● I don’t trust new foods. 

● Ethnic food looks too weird to eat. 

● I am afraid to eat things I have never had before. 

Strongly disagree (1) to strongly agree (7) 

  

The next questions are about your lifestyle. 

● I collect and recycle used paper. 

● I wait until I have a full load before doing my laundry. 

● If I am offered a plastic bag in a store, I will always take it. 

● I walk, ride a bicycle, or take public transportation to work or school. 

● I buy organic vegetables. 

● In the past, I have pointed out someone’s unecological behaviour to him or her. 

 Strongly disagree (1) to strongly agree (7) 
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Are you familiar with eating insects? 

● Never heard if it 

● Heard if it, but never tasted 

● Tasted before 

● Eat occasionally 

● Eat regularly 

 

How do you feel about eating insects? 

Very negative (1) to very positive (7) 

  

Insects are regularly consumed by people in many countries, but eating insects is not so known by 

people from Western countries. Nowadays, the Western food market becomes more interested in 

insect-based products. Insects can be sustainably produced and contain a high amount of proteins. 

  

How appropriate do you think insects are for consumption? 

Extremely not (1) to extremely (7) 

  

For answering the next questions, you will evaluate different insect-based products. Look at the 

images before answering the questions. 

● How appropriate do you think the presented product combination is? 

● How tasty do you think the presented product combination is? 

● Imagine that there is a free tasting session, how willing are you to taste the presented product 

combination? 

● Imagine that you are doing you’re your grocery shopping and the price of the presented 

product is the same as that of the products without insects. How willing are you to buy the 

presented product? 

Extremely not (1) to extremely (7) 
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Product 1: Chirps: Crisps 

based on cricket flour   

 

Product 2: Bitty: Chocolate chip 

cookies based on cricket flour  

 

Product 3: Insecta: meat alternatives 

based on buffalo worms 
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Appendix 2 SPSS Output difference between the products  

 

  ORDER 1= meat first, 2= 

snacks first N Mean Rank Sum of Ranks 

Acceptability meat alternatives Meat first 148 165,99 24566,00 

Snacks first 147 129,89 19094,00 

Total 295     

Acceptability cookies Meat first 148 155,32 22987,50 

Snacks first 147 140,63 20672,50 

Total 295     

Acceptability crisps Meat first 148 159,96 23673,50 

Snacks first 147 135,96 19986,50 

Total 295     

Test Statisticsa 

 Acceptability meat alternatives 

Acceptability 

cookies Acceptability crisps 

Mann-Whitney U 8216,000 9794,500 9108,500 

Wilcoxon W 19094,000 20672,500 19986,500 

Z -3,638 -1,482 -2,420 

Asymp. Sig. (2-tailed) ,000 ,138 ,016 

a. Grouping Variable: ORDER 1= meat first, 2= snacks first 
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Appendix 3 Insect-based products 

Product 1: Chirps: Crisps based on cricket flour   

 

Product 2: Bitty: Chocolate chip cookies based on cricket flour  

 

 

 



Consumers’ Environment-Friendly Lifestyle & Entomophagy  

46 
M. Jakobs & T.M. van der Meij 

Product 3: Insecta: meat alternatives based on buffalo worms  
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Appendix 4 Cronbach’s alpha values within the construct acceptability 

Appropriateness for all 

products 

How appropriate do you think the presented product combination is?  

(presented for 3 different product combinations, in total 3 items) 

.858 

Excepted liking-sensory 

for all products 

How tasty do you think the presented product combination is? 

(presented for 3 different product combinations, in total 3 items) 

.795 

Willingness to try for all 

products 

 

 Imagine that there is a free tasting session, how willing are you to taste 

the presented product combination? 

(presented for 3 different product combinations, in total 3 items) 

.905 

Willingness to buy for all 

products 

Imagine that you are doing you’re your grocery shopping and the price of 

the presented product is the same as that of the products without insects. 

How willing are you to buy the presented product? 

.889 

Acceptability of crisps  1) How appropriate do you think the presented product combination is? 

2) How tasty do you think the presented product combination is? 

3) Imagine that there is a free tasting session, how willing are you to 

taste the presented product combination? 

4) Imagine that you are doing you’re your grocery shopping and the 

price of the presented product is the same as that of the products 

without insects. How willing are you to buy the presented product?  

.896 

Acceptability of cookies 1) How appropriate do you think the presented product combination is? 

2) How tasty do you think the presented product combination is? 

3) Imagine that there is a free tasting session, how willing are you to 

taste the presented product combination? 

4) Imagine that you are doing you’re your grocery shopping and the 

price of the presented product is the same as that of the products 

without insects. How willing are you to buy the presented product?  

.891 

Acceptability of meat 

alternatives 

1) How appropriate do you think the presented product combination is? 

2) How tasty do you think the presented product combination is? 

3) Imagine that there is a free tasting session, how willing are you to 

taste the presented product combination? 

4) Imagine that you are doing you’re your grocery shopping and the 

price of the presented product is the same as that of the products 

without insects. How willing are you to buy the presented product? 

.882 
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Appendix 5 Correlation table all items 

 
Variable  Mean StDev N Gender Female Age Nationality Dutch Education Eating 

habits 

Gender 0.39 0.50 295 
       

Female 0.62 0.49 295 -.99** 
      

Age 2.74 1.23 295 .03 -.01 
     

Nationality 2.19 2.91 295 .12* -.09 -.02 
    

Dutch 0.76 0.43 295 -.19** .17** .03 -.72** 
   

Education 2.56 1.05 294 .00 .00 -.06 .09 -.16** 
  

Eating habits 1.50 0.67 295 -.23** .24** -.15* .09 -.08 .20** 
 

Flexitarian/Vegetarian 0.40 0.49 295 -.18** .19** -.14* .10 -.10 .14* .79** 

FNS1R 3.54 1.55 295 .07 -.09 .07 .01 -.05 .02 -.11 

FNS2R 2.46 1.39 295 -.14* .13* .18** -.00 .04 -.12* -.08 

FNS3R 3.34 1.72 295 -.12* .12* .20** -.10 .10 -.05 -.11 

FNS4R 2.91 1.60 295 -.11 .10 .07 -.11 .19** -.11 -.06 

FNS5R 2.90 1.71 295 -.19** .20** -.02 .10 -.15* -.02 .10 

FNS6 3.78 1.67 295 -.07 .08 .07 -.02 -.03 -.03 .05 

FNS7 3.37 1.77 295 -.11 .11 .11 .05 -.06 .05 .11 

FNS8 2.68 1.33 295 -.04 .04 .17** .04 -.06 -.09 -.02 

FNS9 2.63 1.45 295 -.02 .01 .08 -.03 -.02 -.12* -.19** 

FNS10 2.68 1.45 295 -.11 .10 .06 .01 -.05 -.06 -.08 

GEB1 5.00 1.98 295 -.07 .07 .31** .06 -.07 -.02 .06 

GEB2 5.31 1.60 295 -.08 .07 .07 .17** -.21** .14* .18** 

GEB3R 4.36 1.94 295 -.02 .04 .03 .18** -.22** .13* .31** 

GEB4 5.00 2.33 295 -.06 .05 -
.24** 

.09 -.09 -.08 .20** 

GEB5 3.06 1.65 295 .06 -.07 .01 .25** -.36** .10 .27** 

GEB6 3.26 1.92 295 .14* -.14* -.01 .24** -.14* .13* .29** 

FAM1 2.26 0.50 295 .10 -.10 -.10 -.08 .12* .19** .06 

FAM2 3.44 1.67 295 .20** -.19** -.05 -.01 .02 .03 .11 

APP 4.17 1.76 295 .18** -.18** -.07 .09 -.12* .18** .18** 

PAPP1 4.45 1.73 295 .08 -.08 -.06 .03 -.01 .07 .11 

LIKE1 4.12 1.60 295 .12* -.11 -.04 -.01 -.02 .02 .12* 

TRY1 4.82 2.01 295 .14* -.13* -.06 -.01 .00 .05 -.07 

BUY1 3.47 1.77 295 .09 -.10 -.01 -.04 .08 -.00 .02 

PAPP2 4.49 1.76 295 .09 -.09 -.09 -.07 .14* .04 .11 

LIKE2 4.31 1.58 295 .02 -.01 -.05 -.07 .14* .02 .17** 

TRY2 5.01 1.95 295 .12* -.11 -.10 .05 -.01 .03 -.05 

BUY2 3.54 1.78 295 .04 -.03 -.01 -.03 .10 .02 .04 

PAPP3 4.09 1.78 295 .08 -.09 -.03 -.00 .05 -.02 .14* 

LIKE3 3.74 1.60 295 .11 -.09 .06 .02 .04 -.10 .15** 

TRY3 4.51 2.13 295 .14* -.15** -.02 .07 -.01 .01 .02 

BUY3 3.18 1.83 295 .09 -.10 .04 -.01 .08 .00 .13* 

*p<0.05, **p<0.01  
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Variable Mean StDev N Flexit 
arian/ 
Veget 

arian 

FNS1R FNS2R FNS3R FNS4R FNS5R FNS6 FNS7 FNS8 FNS9 FNS10 

Gender 0.39 0.50 295 
           

Female 0.62 0.49 295 
           

Age 2.74 1.23 295 
           

Nationality 2.19 2.91 295 
           

Dutch 0.76 0.43 295 
           

Education 2.56 1.05 294 
           

Eating habits 1.50 0.67 295 
           

Flexitarian/ 

Vegetarian 

0.40 0.49 295 
           

FNS1R 3.54 1.55 295 -.14* 
          

FNS2R 2.46 1.39 295 -.12* .51** 
         

FNS3R 3.34 1.72 295 -.11 .54** .64** 
        

FNS4R 2.91 1.60 295 -.12* .39** .49** .62** 
       

FNS5R 2.90 1.71 295 .04 .32** .42** .41** .48** 
      

FNS6 3.78 1.67 295 .00 .08 .20** .24** .26** .48** 
     

FNS7 3.37 1.77 295 .00 .09 .24** .13* .24** .39** .45** 
    

FNS8 2.68 1.33 295 -.04 .23** .38** .26** .32** .42** .47** .53** 
   

FNS9 2.63 1.45 295 -

.16** 

.20** .42** .34** .34** .39** .36** .33** .57** 
  

FNS10 2.68 1.45 295 -.07 .33** .42** .35** .43** .55** .41** .45** .63** .61** 
 

GEB1 5.00 1.98 295 .04 -.03 .14* .06 .02 .15* .16** .15* .17** .09 .11 

GEB2 5.31 1.60 295 .14* .00 -.10 -.01 -.10 .07 .11 .11 .06 -.04 -.02 

GEB3R 4.36 1.94 295 .25** .02 -.10 -.13* -.26** -.03 -.02 -.05 .00 -.16** -.12* 

GEB4 5.00 2.33 295 .15** .03 -.07 .00 -.02 .08 -.04 .05 -.02 -.05 -.09 

GEB5 3.06 1.65 295 .25** -.02 -.10 -.09 -.11 .11 .09 .08 .04 -.03 .03 

GEB6 3.26 1.92 295 .24** .03 -.07 -.10 -.10 .02 .07 .05 .02 -.11 -.01 

FAM1 2.26 0.50 295 .03 -.17** -.26** -.18** -.17** -.21** -.12* -.26** -.24** -.18** -.24** 

FAM2 3.44 1.67 295 .17** -.20** -.27** -.25** -.26** -.34** -.26** -.34** -.38** -.29** -.38** 

APP 4.17 1.76 295 .25** -.09 -.22** -.19** -.26** -.19** -.11 -.17** -.27** -.24** -.25** 

PAPP1 4.45 1.73 295 .18** -.09 -.21** -.18** -.24** -.21** -.19** -.22** -.33** -.25** -.27** 

LIKE1 4.12 1.60 295 .12* -.07 -.18** -.20** -.27** -.23** -.18** -.26** -.21** -.15* -.23** 

TRY1 4.82 2.01 295 .05 -.11 -.29** -.25** -.32** -.35** -.28** -.36** -.40** -.28** -.34** 

BUY1 3.47 1.77 295 .11 -.13* -.21** -.20** -.27** -.31** -.20** -.24** -.26** -.21** -.25** 

PAPP2 4.49 1.76 295 .14* -.16** -.23** -.19** -.25** -.24** -.21** -.24** -.39** -.31** -.32** 

LIKE2 4.31 1.58 295 .13* -.23** -.25** -.26** -.24** -.26** -.22** -.24** -.30** -.27** -.25** 

TRY2 5.01 1.95 295 .09 -.20** -.35** -.29** -.38** -.36** -.32** -.42** -.43** -.29** -.40** 

BUY2 3.54 1.78 295 .12* -.19** -.20** -.21** -.28** -.28** -.20** -.25** -.25** -.22** -.25** 

PAPP3 4.09 1.78 295 .18** -.10 -.21** -.19** -.20** -.24** -.18** -.21** -.26** -.16** -.24** 

LIKE3 3.74 1.60 295 .18** -.12* -.17** -.20** -.27** -.25** -.19** -.25** -.21** -.12* -.28** 

TRY3 4.51 2.13 295 .13* -.22** -.30** -.28** -.35** -.37** -.25** -.33** -.32** -.21** -.40** 

BUY3 3.18 1.83 295 .20** -.19** -.22** -.22** -.29** -.31** -.21** -.26** -.25** -.20** -.34** 

*p<0.05, **p<0.01 
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Variable Mean StDev N GEB1 GEB2 GEB3R GEB4 GEB5 GEB6 FAM1 FAM2 APP 

Gender 0.39 0.50 295 
         

Female 0.62 0.49 295 
         

Age 2.74 1.23 295 
         

Nationality 2.19 2.91 295 
         

Dutch 0.76 0.43 295 
         

Education 2.56 1.05 294 
         

Eating habits 1.50 0.67 295 
         

Flexitarian/  
Vegetarian 

0.40 0.49 295 
         

FNS1R 3.54 1.55 295 
         

FNS2R 2.46 1.39 295 
         

FNS3R 3.34 1.72 295 
         

FNS4R 2.91 1.60 295 
         

FNS5R 2.90 1.71 295 
         

FNS6 3.78 1.67 295 
         

FNS7 3.37 1.77 295 
         

FNS8 2.68 1.33 295 
         

FNS9 2.63 1.45 295 
         

FNS10 2.68 1.45 295 
         

GEB1 5.00 1.98 295 
         

GEB2 5.31 1.60 295 .17** 
        

GEB3R 4.36 1.94 295 .08 .24** 
       

GEB4 5.00 2.33 295 -.12* .23** .16** 
      

GEB5 3.06 1.65 295 .07 .22** .21** .15* 
     

GEB6 3.26 1.92 295 .15* .26** .35** .21** .35** 
    

FAM1 2.26 0.50 295 -.05 -.04 .13* -.03 -.07 .04 
   

FAM2 3.44 1.67 295 .09 .02 .12* .04 .01 .09 .39** 
  

APP 4.17 1.76 295 .05 .11 .21** .09 .21** .22** .33** .64** 
 

PAPP1 4.45 1.73 295 -.00 .09 .16** .10 .10 .15** .23** .54** .66** 

LIKE1 4.12 1.60 295 .05 .12* .23** .09 .06 .14* .22** .52** .51** 

TRY1 4.82 2.01 295 -.04 .07 .08 .08 -.03 .04 .30** .63** .54** 

BUY1 3.47 1.77 295 -.02 .03 .14* .04 .04 .10 .24** .59** .49** 

PAPP2 4.49 1.76 295 .07 .01 .14* .08 .02 .17** .22** .54** .58** 

LIKE2 4.31 1.58 295 .08 -.03 .17** .04 .03 .15** .24** .47** .46** 

TRY2 5.01 1.95 295 -.02 .03 .12* .04 -.04 .07 .29** .64** .53** 

BUY2 3.54 1.78 295 .02 -.07 .16** -.05 .02 .11 .20** .51** .42** 

PAPP3 4.09 1.78 295 .11* .18** .24** .05 .10 .19** .22** .50** .53** 

LIKE3 3.74 1.60 295 .15* .13* .25** .04 .05 .14* .19** .49** .44** 

TRY3 4.51 2.13 295 .08 .11 .18** .02 .02 .08 .35** .63** .51** 

BUY3 3.18 1.83 295 .10 .09 .21** .03 .06 .09 .32** .59** .46** 

*p<0.05, **p<0.01 
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Variable Mean StDev N PAPP
1 

LIKE1 TRY
1 

BUY1 PAPP
2 

LIKE2 TRY2 BUY2 PAPP3 LIKE3 TRY
3 

Gender 0.39 0.50 295 
           

Female 0.62 0.49 295 
           

Age 2.74 1.23 295 
           

Nationality 2.19 2.91 295 
           

Dutch 0.76 0.43 295 
           

Education 2.56 1.05 294 
           

Eating 
habits 

1.50 0.67 295 
           

Flexitarian/ 
Vegetarian 

0.40 0.49 295 
           

FNS1R 3.54 1.55 295 
           

FNS2R 2.46 1.39 295 
           

FNS3R 3.34 1.72 295 
           

FNS4R 2.91 1.60 295 
           

FNS5R 2.90 1.71 295 
           

FNS6 3.78 1.67 295 
           

FNS7 3.37 1.77 295 
           

FNS8 2.68 1.33 295 
           

FNS9 2.63 1.45 295 
           

FNS10 2.68 1.45 295 
           

GEB1 5.00 1.98 295 
           

GEB2 5.31 1.60 295 
           

GEB3R 4.36 1.94 295 
           

GEB4 5.00 2.33 295 
           

GEB5 3.06 1.65 295 
           

GEB6 3.26 1.92 295 
           

FAM1 2.26 0.50 295 
           

FAM2 3.44 1.67 295 
           

APP 4.17 1.76 295 
           

PAPP1 4.45 1.73 295 
           

LIKE1 4.12 1.60 295 .72** 
          

TRY1 4.82 2.01 295 .70** .67** 
         

BUY1 3.47 1.77 295 .67** .70** .67** 
        

PAPP2 4.49 1.76 295 .77** .61** .63** .59** 
       

LIKE2 4.31 1.58 295 .60** .66** .57** .53** .75** 
      

TRY2 5.01 1.95 295 .65** .60** .87** .62** .70** .66** 
     

BUY2 3.54 1.78 295 .58** .57** .57** .83** .65** .65** .66** 
    

PAPP3 4.09 1.78 295 .63** .47** .47** .50** .62** .45** .52** .46** 
   

LIKE3 3.74 1.60 295 .46** .53** .43** .45** .50** .51** .52** .44** .70** 
  

TRY3 4.51 2.13 295 .53** .49** .70** .54** .51** .41** .72** .47** .66** .62** 
 

BUY3 3.18 1.83 295 .49** .48** .50** .70** .48** .42** .52** .66** .65** .64** .68** 

*p<0.05, **p<0.01 
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Appendix 6 Correlation table constructs 

*p<0.05, **p<0.01 

  

Variable Mean StDe
v 

N Gend
er 

Female Age Nation
ality 

Dutch Educati
on 

Eating 
habits 

Vegeta
rian/ 

Flexita
rian 

Accept
ability 

Gender 0.39 0.50 295 
         

Female 0.62 0.49 295 -
.99** 

        

Age 2.74 1.23 295 .03 -.01 
       

Nationality 2.19 2.91 295 .12* -.09 -.02 
      

Dutch 0.76 0.43 295 -

.19** 

.17** .03 -.72** 
     

Education 2.56 1.05 294 .00 .00 -.06 .09 -.16** 
    

Eating habits 1.50 0.67 295 -

.23** 

.24** -.15* .09 -.08 .20** 
   

Vegetarian/ 
Flexitarian 

0.40 0.49 295 -
.18** 

.19** -.14* .10 -.10 .14* .79** 
  

Acceptability 49.73 17.0
4 

295 .12* -.12* -.04 -.00 .06 .02 .09 .17** 
 

APPALL 4.34 1.55 295 .09 -.10 -.07 -.01 .07 .04 .14* .19** .90** 

LIKEALL 4.05 1.34 295 .10 -.08 -.01 -.02 .06 -.02 .17** .17** .89** 

TRYALL 4.78 1.86 295 .15* -.14* -.07 .04 -.01 .03 -.04 .10 .90** 

BUYALL 3.40 1.62 295 .08 -.08 .01 -.03 .10 .01 .07 .16** .88** 

Crisps 16.86 6.23 295 .13* -.12* -.05 -.01 .02 .04 .04 .13* .93** 

Cookies 17.35 6.15 295 .08 -.07 -.08 -.03 .10 .04 .07 .14* .93** 

Meat Alt. 15.52 6.35 295 .12* -.13* .01 .02 .04 -.02 .12* .20** .88** 

FNS 30.28 10.4
1 

295 -.13* .12* .15* -.01 -.01 -.07 -.05 -.10 -.48** 

FAM1 2.26 0.50 295 .10 -.10 -.10 -.08 .12* .19** .06 .03 .32** 

GEB 15.98 4.81 295 .05 -.05 .03 .31** -.34** .18** .39** .32** .19** 
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*p<0.05, **p<0.01  

Variable Mean StDe
v 

N APPA
LL 

LIKEA
LL 

TRY 
ALL 

BUY 
ALL 

Crisps Cookie
s 

Meat 
Alt. 

FNS FAM1 

Gender 0.39 0.50 295 
         

Female 0.62 0.49 295 
         

Age 2.74 1.23 295 
         

Nationality 2.19 2.91 295 
         

Dutch 0.76 0.43 295 
         

Education 2.56 1.05 294 
         

Eating habits 1.50 0.67 295 
         

Vegetarian/ 
Flexitarian 

0.40 0.49 295 
         

Acceptability 49.73 17.0
4 

295 
         

APPALL 4.34 1.55 295 
         

LIKEALL 4.05 1.34 295 .78** 
        

TRYALL 4.78 1.86 295 .74** .71** 
       

BUYALL 3.40 1.62 295 .70** .71** .70** 
      

Crisps 16.86 6.23 295 .83** .82** .84** .81** 
     

Cookies 17.35 6.15 295 .84** .84** .82** .81** .84** 
    

Meat Alt. 15.52 6.35 295 .79** .76** .79** .77** .70** .69** 
   

FNS 30.28 10.4

1 

295 -.38** -.39** -.51** -.39** -.41** -.47** -.42** 
  

FAM1 2.26 0.50 295 .25** .26** .34** .28** .28** .27** .32** -.30** 
 

GEB 15.98 4.81 295 .22** .22** .10 .14* .16** .12* .23** -.05 .03 
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Appendix 7 SPSS Output difference testing acceptability 
 

Kruskal-Wallis Test: Acceptability scores per group, eating habits 

 

Ranks 

 Eating habits N Mean Rank 

Acceptability Meat-eater 174 138,42 

Flexitarian 99 161,96 

Vegetarian 18 187,11 

Vegan 4 43,13 

Total 295  

 
Test Statisticsa,b 

 Acceptability 

Chi-Square 14,683 

df 3 

Asymp. Sig. ,002 

a. Kruskal Wallis Test 

b. Grouping Variable: Eating habits 

 
Mann-Whitney Test: Difference in acceptability between meat-eaters and flexitarians 

 
Ranks 

 Eating habits N Mean Rank Sum of Ranks 

Acceptability Meat-eater 174 128,95 22438,00 

Flexitarian 99 151,14 14963,00 

Total 273   

 
Test Statisticsa,b 

 Acceptability 

Mann-Whitney U 7213,000 

Wilcoxon W 22438,000 

Z -2,233 

Asymp. Sig. (2-tailed) ,026 

a. Grouping Variable: Eating habits 

 
 

Mann-Whitney Test: Difference in acceptability between meat-eaters and vegetarians  

 
Ranks 

 Eating habits N Mean Rank Sum of Ranks 

Acceptability Meat-eater 174 93,63 16292,00 

Vegetarian 18 124,22 2236,00 

Total 192   

 
Test Statisticsa 

 Acceptability 

Mann-Whitney U 1067,000 

Wilcoxon W 16292,000 

Z -2,224 

Asymp. Sig. (2-tailed) ,026 

Exact Sig. (2-tailed) ,025 

Exact Sig. (1-tailed) ,013 

Point Probability ,000 

a. Grouping Variable: Eating habits 
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Mann-Whitney Test: Difference in acceptability between meat-eaters and vegans 

 
Ranks 

 Eating habits N Mean Rank Sum of Ranks 

Acceptability Meat-eater 174 90,84 15805,50 

Vegan 4 31,38 125,50 

Total 178   

 

 
Test Statisticsa 

 Acceptability 

Mann-Whitney U 115,500 

Wilcoxon W 125,500 

Z -2,283 

Asymp. Sig. (2-tailed) ,022 

Exact Sig. (2-tailed) ,018 

Exact Sig. (1-tailed) ,009 

Point Probability ,000 

a. Grouping Variable: Eating habits 

 
Mann-Whitney Test: Difference in acceptability between flexitarians and vegetarians 

 
Ranks 

 Eating habits N Mean Rank Sum of Ranks 

Acceptability Flexitarian 99 57,20 5662,50 

Vegetarian 18 68,92 1240,50 

Total 117   

 
Test Statisticsa 

 Acceptability 

Mann-Whitney U 712,500 

Wilcoxon W 5662,500 

Z -1,349 

Asymp. Sig. (2-tailed) ,177 

Exact Sig. (2-tailed) ,179 

Exact Sig. (1-tailed) ,090 

Point Probability ,001 

a. Grouping Variable: Eating habits 
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Mann-Whitney Test: Difference in acceptability between vegetarians and vegans  

 
Ranks 

 Eating habits N Mean Rank Sum of Ranks 

Acceptability Vegetarian 18 12,97 233,50 

Vegan 4 4,88 19,50 

Total 22   

 
Test Statisticsa 

 Acceptability 

Mann-Whitney U 9,500 

Wilcoxon W 19,500 

Z -2,258 

Asymp. Sig. (2-tailed) ,024 

Exact Sig. [2*(1-tailed Sig.)] ,019b 

Exact Sig. (2-tailed) ,021 

Exact Sig. (1-tailed) ,011 

Point Probability ,002 

 
 

 
Mann-Whitney Test: Difference in acceptability between flexitarians and vegans 

 
Ranks 

 Eating habits N Mean Rank Sum of Ranks 

Acceptability Flexitarian 99 53,62 5308,50 

Vegan 4 11,88 47,50 

Total 103   

 
Test Statisticsa 

 Acceptability 

Mann-Whitney U 37,500 

Wilcoxon W 47,500 

Z -2,741 

Asymp. Sig. (2-tailed) ,006 

Exact Sig. [2*(1-tailed Sig.)] ,003b 

Exact Sig. (2-tailed) ,003 

Exact Sig. (1-tailed) ,001 

Point Probability ,000 

a. Grouping Variable: Eating habits 
b. Not corrected for ties. 
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Wilcoxon Signed Ranks Test: Differences between the acceptability of different products 

 
Ranks 

 N Mean Rank Sum of Ranks 

Cookies - Crisps Negative Ranks 97a 108,75 10548,50 

Positive Ranks 127b 115,37 14651,50 

Ties 71c   
Total 295   

Meat Alternatives - Crisps Negative Ranks 150d 135,08 20261,50 

Positive Ranks 96e 105,41 10119,50 

Ties 49f   
Total 295   

Meat Alternatives - Cookies Negative Ranks 166g 135,82 22546,00 

Positive Ranks 84h 105,11 8829,00 

Ties 45i   
Total 295   

a. Cookies < Crisps 
b. Cookies > Crisps 

c. Cookies = Crisps 

d. Meat Alternatives < Crisps 
e. Meat Alternatives > Crisps 

f. Meat Alternatives = Crisps 

g. Meat Alternatives < Cookies 

h. Meat Alternatives > Cookies 
i. Meat Alternatives = Cookies 

 
Test Statisticsa 

 Cookies - Crisps 

Meat Alternatives - 

Crisps 

Meat Alternatives - 

Cookies 

Z -2,129b -4,553c -6,008c 

Asymp. Sig. (2-tailed) ,033 ,000 ,000 

a. Wilcoxon Signed Ranks Test 
b. Based on negative ranks. 

c. Based on positive ranks. 
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Wilcoxon Signed Ranks Test: Differences between the attributes of acceptability 

Ranks 

 N Mean Rank Sum of Ranks 

LIKEALL - APPALL Negative Ranks 159a 109,99 17489,00 

Positive Ranks 61b 111,82 6821,00 

Ties 75c   
Total 295   

TRYALL - APPALL Negative Ranks 64d 104,98 6718,50 

Positive Ranks 166e 119,56 19846,50 

Ties 65f   
Total 295   

BUYALL - APPALL Negative Ranks 207g 134,93 27931,00 

Positive Ranks 41h 71,83 2945,00 

Ties 47i   
Total 295   

TRYALL - LIKEALL Negative Ranks 53j 101,87 5399,00 

Positive Ranks 202k 134,86 27241,00 

Ties 40l   
Total 295   

BUYALL - LIKEALL Negative Ranks 178m 131,28 23367,00 

Positive Ranks 59n 81,97 4836,00 

Ties 58o   
Total 295   

BUYALL - TRYALL Negative Ranks 231p 127,60 29474,50 

Positive Ranks 14q 47,18 660,50 

Ties 50r   
Total 295   

a. LIKEALL < APPALL 

b. LIKEALL > APPALL 
c. LIKEALL = APPALL 

d. TRYALL < APPALL 

e. TRYALL > APPALL 
f. TRYALL = APPALL 

g. BUYALL < APPALL 

h. BUYALL > APPALL 
i. BUYALL = APPALL 

j. TRYALL < LIKEALL 

k. TRYALL > LIKEALL 

l. TRYALL = LIKEALL 
m. BUYALL < LIKEALL 

n. BUYALL > LIKEALL 

o. BUYALL = LIKEALL 
p. BUYALL < TRYALL 

q. BUYALL > TRYALL 

r. BUYALL = TRYALL 

 

Test Statisticsa 

 
LIKEALL - 

APPALL 

TRYALL - 

APPALL 

BUYALL - 

APPALL 

TRYALL - 

LIKEALL 

BUYALL - 

LIKEALL 

Z -5,683b -6,520c -11,079b -9,286c -8,810b 

Asymp. Sig. (2-tailed) ,000 ,000 ,000 ,000 ,000 

a. Wilcoxon Signed Ranks Test 
b. Based on positive ranks. 

c. Based on negative ranks. 
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Appendix 8 SPSS Output hypothesis testing 

Linear regression analysis: Direct relationships 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 ,257a ,066 ,050 16,60573 

2 ,556b ,309 ,290 14,35560 

a. Predictors: (Constant), VegFlex1, dutch, Age, Education, female 

b. Predictors: (Constant), VegFlex1, dutch, Age, Education, female, FNS, Familiarity 

with eating insects, GEB 

   

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 5595,555 5 1119,111 4,058 ,001b 

Residual 79416,109 288 275,750     

Total 85011,663 293       

2 Regression 26277,897 8 3284,737 15,939 ,000c 

Residual 58733,766 285 206,083     

Total 85011,663 293       

a. Dependent Variable: Acceptability 

b. Predictors: (Constant), VegFlex1, dutch, Age, Education, female 

c. Predictors: (Constant), VegFlex1, dutch, Age, Education, female, FNS, Familiarity with eating insects, GEB 
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Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 47,692 4,184   11,399 ,000 

Female -6,013 2,074 -,171 -2,900 ,004 

Age -,444 ,816 -,031 -,545 ,587 

Dutch 4,807 2,346 ,121 2,049 ,041 

Education ,128 ,947 ,008 ,135 ,892 

Flexitarian/ Vegetarian 7,415 2,067 ,213 3,588 ,000 

2 (Constant) 44,038 6,787   6,489 ,000 

Female -2,730 1,823 -,078 -1,497 ,135 

Age ,517 ,722 ,036 ,717 ,474 

Dutch 3,974 2,171 ,100 1,831 ,068 

Education -1,200 ,842 -,074 -1,426 ,155 

Flexitarian/ Vegetarian 3,820 1,890 ,110 2,022 ,044 

Food neophobia -,648 ,087 -,394 -7,477 ,000 

Familiarity with eating 

insects 

6,487 1,815 ,191 3,573 ,000 

Environment-friendly 

lifestyle 

,593 ,197 ,168 3,008 ,003 

a. Dependent Variable: Acceptability 
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Linear regression analysis: Moderating relationship 

Model Summary 

Mode
l R R Square 

Adjusted R 
Square 

Std. Error of 
the Estimate 

1 ,556a ,309 ,290 14,35560 

2 ,558b ,311 ,287 14,38342 

a. Predictors: (Constant), Zscore(GEBS), Zscore:  Familiarity with 

eating insects, female, Age, Education, Zscore(FNS), VegFlex1, 

dutch 

b. Predictors: (Constant), Zscore(GEBS), Zscore:  Familiarity with 

eating insects, female, Age, Education, Zscore(FNS), VegFlex1, 

dutch, MODERATOR, MODERATOR2 

ANOVAa 

Model 

Sum of 

Squares df 

Mean 

Square F Sig. 

1 Regressio

n 

26277,897 8 3284,737 15,939 ,000b 

Residual 58733,766 285 206,083     

Total 85011,663 293       

2 Regressio

n 

26463,807 10 2646,381 12,792 ,000c 

Residual 58547,856 283 206,883     

Total 85011,663 293       

a. Dependent Variable: Acceptability 

b. Predictors: (Constant), Zscore(GEBS), Zscore:  Familiarity with eating insects, female, 
Age, Education, Zscore(FNS), VegFlex1, dutch 

c. Predictors: (Constant), Zscore(GEBS), Zscore:  Familiarity with eating insects, female, 

Age, Education, Zscore(FNS), VegFlex1, dutch, MODERATOR, MODERATOR2 
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Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standa
rdized 

Coeffi

cients 

t Sig. B 

Std. 

Error Beta 

1 (Constant) 48,554 3,649   13,305 ,000 

Female -2,730 1,823 -,078 -1,497 ,135 

Age ,517 ,722 ,036 ,717 ,474 

dutch 3,974 2,171 ,100 1,831 ,068 

Education -1,200 ,842 -,074 -1,426 ,155 

Flexitarian/ vegetarian 3,820 1,890 ,110 2,022 ,044 

Zscore: Food neophobia -6,743 ,902 -,394 -7,477 ,000 

Zscore:  Familiarity with eating insects 3,264 ,913 ,191 3,573 ,000 

Zscore: Environment-friendl lifestyle 2,857 ,950 ,168 3,008 ,003 

2 (Constant) 48,522 3,675   13,202 ,000 

Female -2,587 1,839 -,074 -1,407 ,160 

Age ,557 ,725 ,039 ,768 ,443 

Dutch 3,995 2,194 ,101 1,821 ,070 

Education -1,286 ,850 -,079 -1,513 ,131 

Flexitarian/ Vegetarian 3,843 1,896 ,111 2,027 ,044 

Zscore: Food neophobia -6,813 ,907 -,398 -7,514 ,000 

Zscore:  Familiarity with eating insects 3,245 ,919 ,190 3,532 ,000 

Zscore: Environment-friendly lifestyle 2,917 ,956 ,172 3,051 ,002 

Moderator: food neophobia* environment-

friendly lifestyle 

-,812 ,909 -,046 -,893 ,372 

Moderator: familiarity* environment-friendly 

lifestyle  

-,451 ,938 -,025 -,480 ,631 

a. Dependent Variable: Acceptability 
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Linear regression: Mediating relationship 

  

Model Summary 

Mode

l R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

1 ,536a ,287 ,270 14,55615 

2 ,556b ,309 ,290 14,35560 

a. Predictors: (Constant), Zscore:  Familiarity with eating insects, 

VegFlex1, dutch, Age, Education, female, Zscore(FNS) 

b. Predictors: (Constant), Zscore:  Familiarity with eating insects, 

VegFlex1, dutch, Age, Education, female, Zscore(FNS), 

Zscore(GEBS) 

 ANOVAa 

Model 

Sum of 

Squares df 

Mean 

Square F Sig. 

1 Regressio

n 

24413,561 7 3487,652 16,460 ,000b 

Residual 60598,102 286 211,881     

Total 85011,663 293       

2 Regressio

n 

26277,897 8 3284,737 15,939 ,000c 

Residual 58733,766 285 206,083     

Total 85011,663 293       

a. Dependent Variable: Acceptability 

b. Predictors: (Constant), Zscore:  Familiarity with eating insects, VegFlex1, dutch, Age, 

Education, female, Zscore(FNS) 

c. Predictors: (Constant), Zscore:  Familiarity with eating insects, VegFlex1, dutch, Age, 

Education, female, Zscore(FNS), Zscore(GEBS) 
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Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 48,216 3,698   13,037 ,000 

Female -3,003 1,847 -,086 -1,626 ,105 

Age ,765 ,727 ,054 1,052 ,294 

Dutch 1,992 2,097 ,050 ,950 ,343 

Education -,948 ,849 -,058 -1,117 ,265 

 Flexitarian/ Vegetarian 5,562 1,824 ,160 3,050 ,003 

Zscore: Food neophobia -6,807 ,914 -,398 -7,446 ,000 

Zscore:  Familiarity with 

eating insects 

3,385 ,925 ,198 3,658 ,000 

2 (Constant) 48,554 3,649   13,305 ,000 

Female -2,730 1,823 -,078 -1,497 ,135 

Age ,517 ,722 ,036 ,717 ,474 

Dutch 3,974 2,171 ,100 1,831 ,068 

Education -1,200 ,842 -,074 -1,426 ,155 

Flexitarian/ Vegetarian 3,820 1,890 ,110 2,022 ,044 

Zscore: Food neophobia -6,743 ,902 -,394 -7,477 ,000 

Zscore:  Familiarity with 

eating insects 

3,264 ,913 ,191 3,573 ,000 

Zscore: Environment-

friendly lifestyle 

2,857 ,950 ,168 3,008 ,003 

a. Dependent Variable: Acceptability 
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Appendix 9 Post-hoc analysis 

  

Model Summary 

Model R R Square Adjusted R Square 

Std. Error of the 

Estimate 

1 ,569a ,324 ,292 14,32992 

a. Predictors: (Constant), In the past, I have pointed out someone's unecological behaviour 

to him or her. , Age, Familiarity with eating insects, female, Education, Dutch, Food 

neophobia, I walk, ride a bicycle, or take public transportation to work or school., 

Flexitarian/vegetarian, I collect and recycle used paper., I wait until I have a full load 

before doing my laundry., If I am offered a plastic bag in a store, I will always take it., I 

buy organic vegetables. 

 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 27514,582 13 2116,506 10,307 ,000b 

Residual 57497,081 280 205,347     

Total 85011,663 293       

a. Dependent Variable: Acceptability 

b. Predictors: (Constant), In the past, I have pointed out someone's unecological behaviour to him or her. , Age, 

Familiarity with eating insects, Female, Education, Dutch, Food neophobia, I walk, ride a bicycle, or take public 

transportation to work or school., Flexitarian/ Vegetarian, I collect and recycle used paper., I wait until I have a full load 

before doing my laundry., If I am offered a plastic bag in a store, I will always take it., I buy organic vegetables.  
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Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B 

Std. 

Error Beta 

1 (Constant) 41,551 7,320   5,677 ,000 

Female -3,410 1,881 -,097 -1,813 ,071 

Age ,086 ,777 ,006 ,110 ,912 

Dutch 4,146 2,254 ,104 1,839 ,067 

Education -1,064 ,855 -,065 -1,244 ,215 

Flexitarian/ Vegetarian  3,824 1,900 ,110 2,012 ,045 

Food neophobia -,660 ,087 -,402 -7,563 ,000 

Familiarity with eating insects 6,094 1,830 ,180 3,331 ,001 

I collect and recycle used paper. ,986 ,467 ,115 2,112 ,036 

I wait until I have a full load before doing my 

laundry. 

,559 ,580 ,053 ,964 ,336 

If I am offered a plastic bag in a store, I will 

always take it. 

,963 ,492 ,109 1,957 ,051 

I walk, ride a bicycle, or take public 

transportation to work or school. 

,192 ,399 ,026 ,480 ,631 

I buy organic vegetables.  ,086 ,591 ,008 ,145 ,885 

In the past, I have pointed out someone's 

unecological behaviour to him or her. 

,319 ,518 ,036 ,616 ,538 

a. Dependent Variable: Acceptability 

 

 


