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Abstract 

Insects have been proposed as a more sustainable protein alternative to conventional meat sources. 

However, consumer acceptance of edible insects is still low in the western hemisphere. The 

purpose of this study was to examine how characteristics of a cricket-based product along with 

consumer beliefs influence the overall liking and willingness to try the cricket-based food product. 

An online survey was conducted in the province of Alberta, Canada. Participants (n=548) were 

asked to indicate their overall liking (OL) and willingness to try (WTT) a cricket-based snack in a 

conjoint analysis experiment. A 2x2x5 design was used for the product characteristics (type of 

product, presence of an image of the product, product benefit claims). Five product profiles were 

assigned to each participant using a balanced incomplete block design. The type of product (cricket 

chips and whole roasted crickets) was found to be the most important attribute for participants. 

Product benefit claims were not effective at increasing the OL or WTT of the cricket-based snacks 

presented to participants. Higher scores in the Entomophagy Attitude Scale, and previous 

experiences consuming insect-based food products positively influenced WTT and OL. The 

findings of this study underscore the significance of the type of product and personal attitudes 

towards entomophagy in shaping consumer preferences for sustainable protein sources and offer 

valuable insights for the development and marketing of insect-based food products in western 

markets. 
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1. Chapter 1 – Introduction 

Projections from the United Nations estimate that the global population will reach 9 billion 

inhabitants by the year 2050. This increase will result in a larger demand for food. In the case of 

meat production, one of the main sources of protein, this would mean a need to increase production 

by approximately 75% in developed countries, and 113% for developing countries (UN, 2019). 

Livestock production is a resource intensive activity. As of 2019, livestock occupied 77% of global 

farming land, and produced 57% of the global greenhouse gas (GHG) emissions for human food 

(Ritchie, 2019; Xu et al., 2021). Even though production of meat has increased in the last decade, 

the pressing interest in meeting sustainability goals, along with the challenge of having a limited 

surface available for production, have driven policymakers and researchers to present insects as 

an alternative protein source (Payne et al., 2019; Pippinato et al., 2020; Sogari et al., 2022; Van 

Der Weele et al., 2019; Van Huis, 2020b). 

Entomophagy, the practice of consuming insects, is not a new concept; it has been a part of the 

culture of many countries for centuries and is currently practiced by over 2 billion people from 

130 countries. There are approximately 2,000 insect species that have been identified as suitable 

for human consumption. An example of an entomophagic culture is Mexico, where approximately 

549 different insect species have been documented in the country’s gastronomy, from mealworms 

(Tenebrio molitor) to crickets (Acheta domestica), to honeypot ants (Myrmecocystus melliger) 

(Ramos-Elorduy, 2000; Ramos-Elorduy et al., 2008; Youssef & Spence, 2021). Other countries 

where entomophagy is practiced include China, Thailand, Nigeria and Uganda, where it is possible 

to find insects  sold in markets and festivals (Garofalo et al., 2019). 
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Insects as a food source are becoming increasingly popular as they are a sustainable, affordable, 

and nutritious food source. Compared to conventional livestock production, insect husbandry can 

use land in a much more efficient way because the space is able to be utilized vertically, which 

allows production to multiply as growing containers can be stacked. Furthermore, farmed insects 

use up to 50-90% less land per kg protein, 40-80% less feed per kg edible weight, and produce 

1000-2700 g less GHG emissions per kg mass gain compared to conventional livestock (Van Huis 

et al., 2015). Regarding their nutritional content, insects contain a high percentage of high-quality 

protein relative to their weight, varying from 40-70% protein dry weight; their fat content is highly 

variable, from 5-40%, and a good source of omega-3 and omega-6 fatty acids. In addition, because 

insects are consumed whole, they are generally good sources of iron and zinc (Finke, 2015; 

Michaelsen et al., 2011; Rumpold & Schlüter, 2013). 

As defined by Sogari, Liu & Lil (2019), insect-based food products are “All kinds of products 

which use insect ingredients in the preparation”. This includes a wide variety of products ranging 

from the incorporation of insect-protein powders into bakery products to roasted whole insects. 

Companies such as Aspire Food Group in the United States produce cricket-based products such 

as protein powder, cookies, and bars (EXO, 2023). In the Netherlands, AdalbaPro produces buffalo 

mealworm oil, insect protein concentrate, and fiber textured insect protein (AdalbaPro, 2023). In 

Thailand, Bugsolutely produces cricket pasta. In France, Ynsect produces cricket-based products 

such as protein powder and flour (Bugsolutely, 2023). In Mexico, Sal de Aquí produces chocolates, 

and fleur de sel with maguey worms and crickets (Sal de Aquí, 2023). Entomo Farms, based in 

Ontario, Canada, harvest crickets and mealworms to produce cricket flour and protein powder, as 

well as snacks like cricket chips (Entomo Farms, 2023). These companies are just a few of the 

many that are now producing insect-based food products around the world (Flore et al., 2018). 
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Despite the wide distribution and increasing availability of insect-based foods, entomophagy is not 

a familiar concept in the majority of the western world, where insects are often disregarded as a 

food source (Flore et al., 2018; Van Huis, 2013). As a consequence, studies measuring the 

acceptance of insect-based food products are often met with rejection by consumers. Some of the 

main barriers to acceptance include feelings of disgust, fear of contamination, associations with 

sickness or unhygienic circumstances and the fear of unpleasant sensory characteristics (Barton et 

al., 2020; Gómez-Luciano et al., 2022; Lorini et al., 2021; Modlinska et al., 2021; Ruby & Rozin, 

2019; Tuccillo et al., 2020).  

Previous research has explored the effect of product information presentation as a viable option to 

improve consumer acceptance of insect-based food products. Studies featuring information about 

the health (Berger et al., 2018; Lensvelt & Steenbekkers, 2014; Placentino et al., 2021) and 

nutritional benefits (de-Magistris et al., 2015; Jones, 2020; Laureati et al., 2016; Lombardi et al., 

2019) of products made with insects has had a positive impact on consumer acceptance. Similarly, 

the effect of environmental awareness and product sustainability on consumer perception has been 

researched. The results of the studies propose that presenting insect-based food as a sustainable 

alternative to conventional protein has the potential to increase consumer acceptance of these 

products (Hartmann & Siegrist, 2018; Kostecka et al., 2017; Menozzi et al., 2017; Tan et al., 2015). 

Demand for organic food products has been on the rise for the past couple of decades, reaching 

132.74 billion U.S. dollars in global sales in 2021 (Shahbandeh, 2023). This interest has led to 

multiple studies researching the effect of organic certifications on consumers’ preference or 

willingness to pay for food products with such certification. Most studies agree that the presence 

of an organic certification drives consumers’ interest in the product, particularly if consumers have 

an interest in the environment (McFadden & Huffman, 2017; Pham et al., 2019; Sharma et al., 
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2020; Xie et al., 2015). Given that insects are often perceived as a sustainable protein source due 

to their low environmental footprint and efficient resource utilization (Lombardi et al., 2019; Van 

Huis, 2020b), understanding consumers' attitudes towards organic food may shed light on their 

willingness to adopt alternative protein sources like insects. 

As previously mentioned, the apprehension of an unpleasant sensory experience is one of the main 

barriers consumers face when approaching entomophagy. To help alleviate these concerns, several 

studies have provided information about the positive sensory characteristics of insect-based food 

products with relative success in generating interest in insect consumption (Berger et al., 2018; 

Lensvelt & Steenbekkers, 2014; Pambo et al., 2018; Rumpold & Langen, 2019).  

Other studies have focused on the effect of the visibility of the insect ingredients in the food 

product on consumer acceptance, concluding that products with invisible insect ingredients fare 

better on consumer evaluations, and suggest that introducing such ingredients into familiar food 

products can help consumers to associate the novel ingredient with attractive flavours (Arena et 

al., 2020; Caparros Megido et al., 2016; de-Magistris et al., 2015; Gmuer et al., 2016). 

To analyse the effect of multiple product attributes on consumer acceptance at once, conjoint 

analysis was chosen as part of the methodology of the research described here. Conjoint analysis 

is an experimental approach where consumers are presented with product profiles that are formed 

by the combination of specific attributes with varying levels using a statistical design of 

experiments (Rao, 2014). This approach allows us to measure the importance of each attribute and 

its levels on consumer preferences. The principle of this method is that parting from the evaluations 

of product profiles, the individual attributes of the product are then analyzed to calculate the 

individual part worth utilities of each attribute level. Conjoint analysis is often used in marketing 
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and the food industry as a way to understand and predict consumer behaviour so that the products 

or services being designed are suited to the market’s expectations (Almli & Næs, 2018).  

Several studies have applied this methodology to evaluate consumers’ preferences for protein 

alternatives, such as the study from Weinrich & Elshiewy, (2019), where they performed a conjoint 

analysis with meat substitutes made with microalgae. Studies targeting products made with edible 

insects include the study from Ryu et al., (2017) which presented participants with profiles of 

cookies containing insects to assess the impact of the cookie flavour, size, thickness, disclosure of 

the nutritional facts and the presence of additives on consumer preference. Another similar study 

is that from de-Magistris et al., (2015), in which participants evaluated food products similar to 

sushi, where characteristics varied in the visibility of the insect, price, the presence or absence of 

a logo, and the presence or absence of a product claim about the nutritional benefits of the product. 

In the latter case, the nutritional benefits claim proved to be beneficial as participants were willing 

to pay a premium for the product when the claim was present. 

Currently, research using conjoint analysis for insect-based food products is scarce, and, to my 

knowledge, has not been used to evaluate the effect of the information in the label along with 

varying product benefit claims. This study aims to provide a wider perspective of consumer 

preference regarding insect-based food products by exploring simultaneously the product type and 

visibility of insect ingredients along with product claims that act as information pieces about the 

benefits of insect-based food products. The information provided by the conjoint analysis in 

conjunction with the profiling of the consumers’ personal beliefs has the potential to elucidate key 

driving factors for the acceptance of insect-based food products. As such, the purpose of this study 

was to investigate how personal values and the characteristics of a cricket-based snack influence 

participants’ overall opinion and willingness to try such products. 
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The specific objectives are as follows:  

a) Examine the relationship between personal views (pro-environmental world view, 

attitude towards entomophagy and health consciousness) and willingness to try cricket-

based food products. 

b) Examine the relationship between personal views (pro-environmental world view, 

attitude towards entomophagy and health consciousness) and overall opinion of cricket-

based food products.  

c) Investigate how the type of product, visibility of the product on the packaging, and 

product claims affect willingness to try. 

d) Investigate how the type of product, visibility of the product on the packaging, and 

product claims affect overall opinion. 

It was hypothesized that the type of product, the presence or absence of a product image, and 

product claims about several topics (health, sustainability, food waste, taste, organic certification) 

positively influences participants’ overall liking and willingness to try cricket-based snacks. A 

secondary hypothesis was that these product attributes have varying degrees of influence on overall 

liking and willingness to try. The third hypothesis was that personal beliefs influence overall liking 

and willingness to try. The fourth hypothesis was that personal beliefs, overall liking and 

willingness to try the insect-based food products differ among clusters of participants with similar 

preference for product attributes. 
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2. Chapter 2 – Literature review 

A review of the effect of information on the acceptance of insect-based food 

products 

2.1. Introduction 

Projections from the United Nations (2019) estimate that by the year 2050, the world's population 

is expected to exceed nine billion people, increasing demand for food, particularly meat. 

Production must increase by 113% in underdeveloped nations and by 75% in developed nations to 

keep up with demand. Given that 33% of agricultural land and 26% of the world's arable land are 

devoted to producing animal feed, livestock take up a substantial amount of land and resources 

(Caparros Megido et al., 2014, 2016; Deroy et al., 2015; Flore et al., 2018; Lensvelt & 

Steenbekkers, 2014; Van Huis, 2013). Policymakers and researchers have proposed using insects 

as a potential protein source to achieve sustainability goals and overcome the issue of limited land 

availability.  

However, in the western world, entomophagy is not commonly practiced, and elicits feelings of 

disgust, apprehension about illness, and concerns about negative sensory characteristics, among 

other reasons. These unfavourable reactions present a significant obstacle to widespread 

acceptance and use of insects as a food source (Chan, 2019; Hartmann & Siegrist, 2016; Jensen & 

Lieberoth, 2019; La Barbera et al., 2020; Ruby et al., 2015; Russell & Knott, 2021; Tuccillo et al., 

2020). 

Providing positive information about entomophagy to consumers could help dispel some of the 

misconceptions and fears about edible insects, helping to overcome some of the common obstacles 

to their acceptance. Previous studies looking at the effect of providing information about the use, 
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taste, and exposure to the novel food item have been successful in increasing consumers’ 

acceptance of these products (Caparros Megido et al., 2016; Hoek et al., 2013; Pelchat & Pliner, 

1995). This approach has been used to investigate the effect of information on pulse-based spreads 

(Henn et al., 2023), biofortified wheat (Rizwan et al., 2022), irradiated food (D’Souza et al., 2021), 

reduced sodium bread (Dunteman & Lee, 2023) and vegetables with visual imperfections 

(Lagerkvist et al., 2023), among others. 

This review will provide an overview of how the provision of information can affect consumer 

acceptance of insect-based food products (IBFP) and will compare the different approaches that 

have been taken to provide such information. Additionally, the review will provide a synthesis of 

the existing research that can be used to inform strategies to increase the acceptance of 

entomophagy and identify future areas of research. 

2.2. Methodology 

A literature search was performed in November 2022 using Web of Science Core Collection and 

Scopus data bases. The studies were limited to papers written in the English language published 

in scientific journals from the start of 2012 to the end of October 2022. Materials such as book 

chapters, editorial material and review articles were excluded from the search.  

The development of the search string was an iterative process, drawing from existing knowledge, 

iterative refinement, and prospective searches. Initially, the construction of the search string relied 

on existing understanding of relevant terms and concepts within the field. Subsequent iterations 

involved refining the search criteria based on feedback from preliminary searches, adjusting 

parameters to focus on the specific aspects of the research question. Additionally, prospective 

searches were conducted to identify any new or emerging terms that could enhance the 

comprehensiveness of the search strategy. The following search string was used:  
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ALL=((( labe* or information or framing or marketing ) AND ( insect* or cricket* or 

entomophagy or insects as food or edible insects or acheta or gryllus or tenebrio ) AND ( 

acceptance or consumer or perception* or attitude* or willingness to try or willingness to 

adopt or willingness to consumer or willingness to purchase ) NOT ( bacteri* or microbial 

or agricul* or morpho* or malaria or insecticide or disease )  )) 

Terms such as "labeling," "framing," and "marketing" were included to encompass various 

methods through which information about insect-based foods may be communicated to consumers. 

Additionally, terms related to insects and insect-based food products, including "entomophagy," 

"edible insects," and specific insect species names such as "acheta," "gryllus," and "tenebrio," were 

chosen to ensure thorough coverage of this field, as they are the most frequently commercialized 

insects. By incorporating terms related to consumer acceptance, perception, and willingness to try 

or purchase insect-based foods, the search string aimed to identify literature exploring consumer 

attitudes towards this emerging food category. Furthermore, the exclusion of terms related to 

irrelevant topics such as bacteria, diseases, and insecticides, as well as an insect genus that had 

particular prominence in the aforementioned topics, was implemented to maintain the focus on 

consumer behavior and attitudes specifically related to insect consumption. 

The main inclusion criterion was that the studies contained an intervention that provided 

participants with information with the goal of evaluating its effect on the acceptance of insect-

based food products. Excluded papers focused on insects as vectors of disease, characterization of 

insect species, testing of pesticides, pest management or biological pest control, the relationship 

of humans and insects without an emphasis on entomophagy, and of studies that provided 

information to participants but did not measure its effect on participants’ perception.  
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The search string and the automated restrictions mentioned in the first paragraph resulted in 715 

papers. After removing 38 duplicate papers, 677 papers were screened using their titles; titles that 

were explicitly related to the exclusion criteria were discarded from further review. The remaining 

83 papers were screened based on their abstracts, resulting in 52 papers that were then screened 

using their methods to determine whether an information intervention was used. The remaining 16 

papers were included in the review. Figure 2.1 depicts a flow chart summarising the selection 

process. 
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Figure 2.1. Process of the selection of papers for review. 
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2.3. Review of the literature 

The publication years of the reviewed papers show an increasing interest in the topic at hand, with 

about two thirds of the papers (n=11) having been published between the years of 2018 and 2022. 

Research about the effect of information on the acceptance of insect-based food products is 

concentrated in a few countries that share a close geographical position. Figure 2.2 illustrates that 

research is primarily conducted in western European countries (i.e. Italy, Germany, Belgium, and 

the Netherlands), with few studies taking place in the rest of the world. While their generalisation 

to other populations is limited, it may reflect greater interest in insects as food in cultures that have 

traditionally focused on meat consumption.  As a result, the general findings from this review 

cannot be extrapolated to global populations; however, may be relevant in Canada and the United 

States, which are considered part of the western world, and have tradition as non-entomophagic 

countries. 

 

Figure 2.2. The map illustrates the number and geographic distribution of the research studies 

included in the review. The countries marked in red indicate the location where the studies were 

conducted. 
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The intense focus of research in Europe leaves a gap in the knowledge of the effects of information 

on the majority of the world. Given that cultural differences can greatly affect the outcome  of 

research, more studies about this line of knowledge should be performed in other areas of the world 

to generate more accurate results that reflect the differences among regions or populations. 

The methodologies used across the reviewed studies are varied and distinct. A summary of the 

methods and variables utilized in the study can be found in Table 2-1. Each group of authors used 

unique procedures to investigate the topic at hand. Most studies used written questionnaires to 

gather data, primarily in person (n=8) or through online surveys (n=4). Of the 16 studies included 

in the review, nine provided participants with an opportunity to taste IBFPs. However, only four 

of the studies included sensory evaluation as a main component of their methodology. The 

remaining five studies offered IBFPs as an opportunity to get acquainted with entomophagy, or as 

an optional secondary part of their study. 

Table 2-1. Summary of the methods and output variables of the reviewed studies. 

Authors Acceptance measurements Format of  the study 

Arena et al. (2020) 

Italy 

Hedonic liking (9-point hedonic scale) Online survey (n=210) 

Barsics et al. (2017) 

Belgium 

Overall liking, flavour, appearance, odour 

(9-point hedonic scale) 

Written questionnaire 

(n=135) , sensory 

evaluation 

Berger et al. (2018) 

Germany 

Quality expectations (7-point Likert 

scale); Willingness to consume mealworm 

truffle (Yes/ No); Taste ratings (11-point 

hedonic scale); Willingness to pay 

Written questionnaire 

(n=180) , optional tasting of 

the product 

de-Magistris et al. 

(2015) 

Netherlands 

Willingness to pay (4 levels: 1.50, 2.50, 

3.50 and 4.50 euro) 

Written questionnaire 

(n=153) 

Gurdian et al. (2022) 

United States 

Purchase intent (Yes/No); Overall liking, 

Aroma, Crunchiness, Overall flavour (9-

point hedonic scale) 

Sensory evaluation (n=84) 
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Table 2-1. (Continued) 

 

Authors Acceptance measurements Format of  the study 

Jones & Beynon 

(2021) 

England 

Changes in attitude (qualitative); 

Choosing IBFP for their school lunch 

(expected behaviour and actual 

behaviour) 

Optional tasting of the 

product, Focus groups, 

Semi-structured interviews, 

follow-up after 6 weeks 

(n=187) 

Lensvelt & 

Steenbekkers (2014) 

Netherlands & 

Australia 

Willingness to try (Yes, roasted cricket/ 

Yes, savoury biscuit with insect flour/ 

Yes, both/ No, none); Taste (7-point 

hedonic scale) 

Online survey (Netherlands 

n=134; Australia n=75), 

optional tasting of the 

product 

Lombardi et al. 

(2019) 

Italy 

Willingness to pay Multiple price list (n=200) 

Mancini et al. (2019) 

Italy 

Willingness to try (Y/N); Appearance, 

Odor, Flavour, Texture, Overall liking (9-

point hedonic scale); Probability of 

consuming the product in the future (9-

point Likert scale) 

Written questionnaire 

(n=165), optional sensory 

evaluation 

Maw et al. (2022) 

Thailand 

Expected sensory liking (9-point hedonic 

scale) 

Online survey (n=727) 

Pambo et al. (2018) 

Kenya 

Expected and actual sensory evaluation 

for Sweetness, Smell, Colour, Softness, 

Taste, and Crumbliness (JAR, 5-point 

scale)  

Written questionnaires at 

home, sensory evaluation 

(n=432) 

Placentino et al. 

(2021) 

Italy 

Willingness to endorse product (7-point 

Likert scale) 

Written questionnaires 

(n=61) 

Rumpold & Langen 

(2019) 

Germany 

Willingness to eat insects in different 

forms (Yes/No); Willingness to buy 

insects in different forms (Yes/No) 

Written questionnaires 

(n=149), optional tasting of 

the product 

Schouteten et al.  

(2016) 

Belgium 

Overall liking (9-point hedonic scale); 

Perceived quality (7-point Likert scale); 

Perceived nutritiousness (7-point Likert 

scale) 

Sensory evaluation (n=97) 

Szczepanski et al. 

(2022) 

Germany 

Willingness to consume index (calculated 

from willingness to try, buy, and 

substitute meat for insect-based food (5-

point Likert scale)) 

Written questionnaire, 

follow up after 4 weeks 

(n=114) 
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Regarding the assessment of the effect of information on acceptance, two main methods were 

identified: 1) measuring acceptance of IBFP before and after providing the same information to 

the complete cohort of participants, and 2) providing different information to each of the treatment 

groups to assess the effect of each type of information on the acceptance of IBFP. Table 2-2 shows 

the methods for delivering information to participants in each study. Research studies that provided 

information through seminars or workshops relied on the first method, while studies that used 

written or verbal passages to communicate the information used both methods in almost equal 

proportions.  

Table 2-2. Formats of the information interventions in the reviewed studies. 

Format of the information 
Use of controls and 

treatments 
Authors 

Oral presentation (45 minutes) 

Same information for all 

participants 

Barsics et al. (2017) 

Seminar (3 hours) Mancini et al. (2019) 

Two double lessons  (90 minutes 

each) 
Jones & Beynon (2021) 

Workshop and cooking demonstration 

(45 minutes) 
Szczepanski et al. (2022) 

Written passage 

Same information for all 

participants 

de-Magistris et al. (2015) 

Laureati et al. (2016) 

Berger et al. (2018) 

Placentino et al. (2021) 

Gurdian et al. (2022) 

2 information treatments 
Lombardi et al. (2019) 

Arena et al. (2020) 

3 information treatments 
Schouteten et al.  (2016) 

Maw et al. (2022) 

4 information treatments 
Lensvelt & Steenbekkers 

(2014) 

6 information treatments Rumpold & Langen (2019) 

Passage read aloud 3 information treatments Pambo et al. (2018) 
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Another aspect in which the papers are differentiated from each other is the variation in the target 

populations. Some of the populations include convenience samples from universities, general 

public in urban areas, women from rural communities, grade school children, adolescents, and 

professional athletes.  

2.3.1. Overall effect of information on consumer perception  

2.3.1.1. Direct effect on acceptance 

Overall, providing information about the different aspects of entomophagy such as its cultural 

relevance, environmental and nutritional benefits, production processes, common species of edible 

insects, among others, has a positive effect on the acceptance of insects as food (Barsics et al., 

2017; Berger et al., 2018; de-Magistris et al., 2015; Jones & Beynon, 2021; Laureati et al., 2016; 

Lensvelt & Steenbekkers, 2014; Lombardi et al., 2019; Mancini, Moruzzo, et al., 2019; Maw et 

al., 2022; Pambo et al., 2018; Placentino et al., 2021; Rumpold & Langen, 2019; Schouteten et al., 

2016; Szczepanski et al., 2022). In addition, this positive effect is present regardless of the topics 

covered in the information intervention (Berger et al., 2018; Lensvelt & Steenbekkers, 2014; 

Lombardi et al., 2019). 

2.3.1.2. Indirect influence on acceptance 

In the few cases where information did not directly affect the participants willingness to adopt 

insect-based foods, it significantly influenced some of their beliefs and attitudes surrounding 

entomophagy. In a study assessing the effect of two double lessons on adolescents’ willingness to 

consume insect-based food, Szczepanski et al. (2022) did not find any significant differences in 

their willingness to consume; however, food neophobia and food technology neophobia decreased 

while attitudes and knowledge about entomophagy increased. 
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A similar finding was reported by Gurdian et al. (2022), who suggested that even though 

information about the environmental and health benefits of insect-based food products was 

insufficient to directly affect product liking, they could still influence the participants liking by 

emotional elicitation. These findings point towards the use of information as a way to address 

misinformation and common fears toward entomophagy, which could serve as a stepping stone to 

positively influence consumers’ beliefs and attitude towards insects as food. 

A study that contradicts the beneficial effect on consumers’ beliefs was performed by Arena et al. 

(2020); providing participants with information surrounding gastronomy, sustainability, and the 

state of the food sector did not affect expected liking of several insect-based food products but 

instead increased participant food neophobia. In this case where both the non-informed and 

informed group gave unfavourable assessments to the products studied, the information seemed to 

exacerbate their pre-existing prejudices against insect-based food products. This raises the 

question of whether certain sectors of the population are ready to consider insect-based food given 

that the same type of information in this study was shown to have a positive effect in other studies, 

including those performed in the same geographical location. Persuasion strategies should take 

into consideration the consumers’ underlying beliefs in order to cater to different groups of people 

with shared beliefs.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

2.3.2. Topics of Information 

The information provided to participants covers a wide range of themes, from basic information 

about the species of edible insects to the regulations of edible insects in the food sector. A summary 

of the topics included in the information provided to participants in each of the reviewed papers 

can be found in Table 2-3. 
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Table 2-3. Summary of the topics covered in the information interventions in each of the studies 

from the review. 
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2
) 

Sustainability / Need 

for new food sources 
🗸 - 🗸 🗸 🗸 - 🗸 🗸 - 🗸 🗸 - 🗸 🗸 🗸 🗸 

Nutrition 🗸 🗸 🗸 🗸 - - 🗸 🗸 - 🗸 🗸 🗸 🗸 🗸 🗸 🗸 

History/Culture 🗸 - 🗸 - 🗸 - - - - 🗸 - - - 🗸 - 🗸 

Food safety 🗸 - - - - - 🗸 🗸 🗸 - - - 🗸 - - - 

Types of edible 

insects 
- - - - - - - - 🗸 - 🗸 - - - - 🗸 

Legislation 🗸 - - 🗸 - - - - 🗸 - 🗸 - - - - - 

Production processes - - - 🗸 - - 🗸 - 🗸 - - 🗸 🗸 - 🗸 🗸 

General information 

about entomophagy 
- - - - - 🗸 🗸 - - - - - - - - - 

Gastronomy/ Use in 

current food products 
🗸 - - - 🗸 - - - - - 🗸 🗸 - - - - 

Health benefits 🗸 - - - - 🗸 - - - - - - 🗸 - - - 

Hedonic benefits 🗸 - - - - 🗸 🗸 - - 🗸 - - - - - - 

Utilitarian claims/ 

Environmental 
🗸 - 🗸 - - 🗸 🗸 🗸 - 🗸 - - 🗸 🗸 🗸 - 

Disadvantages - - - - 🗸 - - - 🗸 - - - - - - - 

Benefits/Advantages - - - - 🗸 - - - 🗸 - - - - - - - 

Social influence - - - - - - - - - 🗸 - - - - - - 

 

Complementing this, Figure 2.3 highlights the common recurring terms in the information 

passages provided to participants across the reviewed studies. The size of each term is directly 

proportional to its frequence in the information passages. 
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Figure 2.3. A visual representation of the most frequently used terms in the information passages 

presented to the study participants across the studies in this review. The size of each term and font 

density is proportional to its frequency in the information passages used to increase acceptance of 

insect-based foods. 

 

2.3.2.1. Health and Nutritional benefits 

The nutritional benefits of insect-based food products are the most frequently presented 

information topic. The high-quality nutritional profile   is mentioned as a general fact, but specific 

nutrients are often emphasized. The protein content and quality of insect-based food are the most 

frequently mentioned facts not only when addressing nutritional aspects of IBFP, but also within 

all of the information interventions included in this review (Arena et al., 2020; Berger et al., 2018; 

de-Magistris et al., 2015; Gurdian et al., 2022; Laureati et al., 2016; Lombardi et al., 2019; Maw 
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et al., 2022; Pambo et al., 2018; Placentino et al., 2021; Rumpold & Langen, 2019; Szczepanski 

et al., 2022). Other commonly mentioned nutrients include healthy fatty acids, iron, minerals, 

vitamins (particularly B12), and omega -3 and -6 fatty acids.   

Health is mentioned alongside the nutritional aspects of IBFP. On the one hand, a portion of the 

research report that participants are not greatly influenced by health, as they see it as a long-term 

benefit (Berger et al., 2018). On the other hand, a positive effect in acceptance was reported when 

participants perceived that these products directly benefited their health. In a study by de-Magistris 

et al. (2015), participants were willing to pay a premium for an IBFP when a nutritional and health 

claim was present; Lombardi et al. (2019) also reported that including health as an individual 

benefit increased participants’ willingness to pay for IBFP.  

2.3.2.2. Sustainability and environmental benefits 

The topics of sustainability and environmental benefits are often mentioned in the information 

interventions from the studies. The information passages touch on diverse aspects such as the 

increasing demands of a growing global population, the need for more sustainable food 

alternatives, and the proposal of insects as an alternative protein source (Arena et al., 2020; Barsics 

et al., 2017; Laureati et al., 2016; Mancini, Moruzzo, et al., 2019; Maw et al., 2022; Rumpold & 

Langen, 2019). 

Other aspects related to the environment are claims about insects as a sustainable protein source 

(Berger et al., 2018; Gurdian et al., 2022; Maw et al., 2022; Pambo et al., 2018; Szczepanski et al., 

2022), comparisons of the resources needed  for the production of insects and conventional 

livestock (Laureati et al., 2016; Lombardi et al., 2019; Placentino et al., 2021), as well as the 

emissions and environmental impact of the production of insects and different species of livestock 
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(Gurdian et al., 2022; Laureati et al., 2016; Lombardi et al., 2019; Placentino et al., 2021; 

Szczepanski et al., 2022).. 

2.3.2.3. Entomophagy as part of history and culture 

Other common pieces of information include the mention that entomophagy has been a historically 

documented practice in many cultures (Barsics et al., 2017; Laureati et al., 2016; Rumpold & 

Langen, 2019; Szczepanski et al., 2022), and the great  number of people that currently include 

insects in their diets (Gurdian et al., 2022; Rumpold & Langen, 2019). 

2.3.2.4. Information about insects in the current food sector 

The reviewed research papers provide participants with information about a wide range of aspects 

related to the insect-based food sector. Participants were provided with information about species 

of edible insects (Arena et al., 2020; Mancini, Moruzzo, et al., 2019; Szczepanski et al., 2022). It 

was also highlighted that insect-based food products are currently being produced and 

commercialized in different countries (Arena et al., 2020; Maw et al., 2022; Placentino et al., 

2021), and the potential of insects to be integrated into appealing gastronomic preparations 

(Lombardi et al., 2019). 

Other topics include descriptions of the production processes (Jones & Beynon, 2021; Mancini, 

Moruzzo, et al., 2019; Pambo et al., 2018; Szczepanski et al., 2022), food safety of insect-based 

food products (Gurdian et al., 2022; Lombardi et al., 2019; Mancini, Moruzzo, et al., 2019; Pambo 

et al., 2018; Rumpold & Langen, 2019), as well as information about the legislation that regulates 

the insect-based food sector (Arena et al., 2020; Mancini, Moruzzo, et al., 2019; Maw et al., 2022; 

Placentino et al., 2021). 
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The isolated effect of information about the food sector is unclear; however, it may be worthwhile 

to include this information in more studies as it would potentially assure participants that the food 

products they are evaluating are safe and of a high quality. Legislation provides food safety 

standards and regulations to protect consumers from eating contaminated or improperly prepared 

insect-based food. Thus, the mention of safeguards established in the legislation of IBFP 

production, harvesting, and processing could reassure consumers that these activities are done in 

a manner that reduces the risk of food-borne illnesses and other types of harm to their health. 

2.3.2.5. Societal and Individual benefits  

The topic of the information influences consumer perception differently depending on the 

product’s potential to affect them directly or indirectly. The studies reviewed suggest that 

information addressing benefits at the individual level and in the short term positively influences 

participants’ perception of insects as food, while societal, long-term benefits are less effective at 

this task.  

In a study by Berger et al., (2018) looking at the effect of information on the acceptance of 

mealworm truffles, participants randomly received one of three pieces of information: health 

benefits, utilitarian claims or hedonic benefits. The results showed that health and sustainability 

benefits had a negative correlation with the product expectations, which was identified as the main 

driving force of the willingness to eat (WTE) the mealworm truffles. On the other hand, presenting 

participants with information about hedonic benefits positively affected their WTE. Furthermore, 

the difference in expectations caused by the type of information resulted in higher ratings of the 

sensory characteristics of the mealworm truffles by the participants that were presented with the 

hedonic benefits of the product. 
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This is in line with Lombardi et al.'s (2019) study, in which participants were provided with 

information regarding either individual benefits (food safety, and nutrient and diet quality) or 

societal benefits (food security, reduction in greenhouse emissions and water use). There was an 

increase in the willingness to pay for three different insect-based food products (pasta, cookies, 

chocolate bar) regardless of the topics included in the information treatments. However, 

participants were willing to pay more when presented with information about the individual 

benefits, compared to the societal benefits. 

Although this line of research aims to present participants with arguments in favour of including 

insects in their diets, the majority of the benefits mentioned in these studies are long-term and 

societal in nature. Consumers are increasingly aware and concerned about the environment and 

the issues surrounding it (Paul et al., 2016; Shi et al., 2017; S. Wang et al., 2018); however, when 

it comes to food, some of the strongest drivers are emotions and pleasant sensory experiences 

(Cabral et al., 2017; Carrillo et al., 2011; Januszewska et al., 2011; Marsola et al., 2020; Prescott 

et al., 2002; O. Wang & Scrimgeour, 2021). This phenomenon was observed in Pambo et al.'s 

(2018) study, in which participants were asked to rate their expectations about various nutritional 

and quality characteristics of cricket flour-enriched buns after being given information. The control 

group, which did not receive any information, expressed their apprehension of having a negative 

sensory experience. This aligns with the fact that immediate, pleasurable experiences are at the 

forefront of food choice (Bauer et al., 2022; Marty et al., 2018). Following this reasoning, future 

research should aim to reassure participants about the sensory characteristics of IBFP by including 

claims and descriptions about the appealing taste and texture of the products at hand. 
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2.3.3. Orientation scales 

Orientation scales have been used in some of the studies to profile the participants in the studies. 

Food neophobia, the aversion towards new food, is a measurement often used in this line of 

research due to its association with the rejection of insect-based food products. The Food 

Neophobia Scale created by Pliner & Hobden, (1992) is a common tool in the studies included in 

this review.  

A frequent finding in these studies is that higher levels of neophobia yield lower acceptance of 

IBFP in the form of low expectations of liking the product (Laureati et al., 2016), and a negative 

effect on willingness to pay (Lombardi et al., 2019) or willingness to try (Mancini, Moruzzo, et 

al., 2019; Placentino et al., 2021). A study with adolescent students followed the same trend where 

higher food neophobia, measured with the Food Neophobia Test Tool by Damsbo-Svendsen et al., 

(2017), negatively affected the willingness to consume IBFP (Szczepanski et al., 2022). 

While the primary use of food neophobia scales is to profile participants, it has also been used as 

a baseline to understand the effects of information about entomophagy on the participants’ beliefs. 

In a study conducted by Arena et al., (2020) participants’ food neophobia scores were calculated 

before and after the information was presented. The results revealed an increase in food neophobia 

among the participants after receiving the information, along with lower liking and curiosity 

towards images displaying IBFP. The general approach is to measure the effectiveness of 

information in terms of willingness to partake in entomophagy in several ways, or by the 

perception of IBFP; however, it is not often taken into consideration the effects of information on 

the beliefs of participants in order to better understand the results of the intervention.  

Other scales that have been used to characterize participants are the Short Version of the Food 

Technology Neophobia scale by Cox & Evans (2008); the Food Disgust Sensitivity scale by 
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Hartmann & Siegrist (2018) (Szczepanski et al., 2022); Beliefs and Attitudes towards insects by 

Ruby et al. (2015) (Lombardi et al., 2019; Szczepanski et al., 2022); the Disgust Sensitivity scale 

by Haidt et al. (1994) (Berger et al., 2018); the General Health Interest scale by Roininen et al. 

(1999), the New Environmental Paradigm scale by Dunlap et al., (2000) (Lombardi et al., 2019), 

a study specific scale to measure Insect Food Rejection (Mancini, Moruzzo, et al., 2019), and the 

abridged version of the General and Sports Nutrition Knowledge Questionnaire by Trakman et al. 

(2018) (Placentino et al., 2021). 

2.3.4. Sensory evaluation and opportunities to taste products. 

The combination of information with the opportunity to taste the product appears to be the 

methodology that yields the highest increase in acceptance. As illustrated with Pambo et al.'s 

(2018) experiment with cricket-enriched buns, information about the benefits of the enriched buns 

generated the most positive expectations about the product’s attributes; however, after tasting the 

product the ratings for acceptance were positive and equal across all information treatment groups. 

This included the group that received information about potential risks and had originally expected 

most attributes to have a low level of acceptance. In this case, the actual sensory experience 

overrides the concerns and negative preconceptions of participants, highlighting the importance of 

the hedonic experience in consumers’ food choice. 

 Other studies have also demonstrated the positive effects of combining information with tasting 

the product. Lensvelt & Steenbekkers (2014) concluded that information and the opportunity to 

taste IBFP were equally important when trying to positively influence the attitude of participants 

toward entomophagy. This is also supported by the study conducted by Gurdian et al. (2022), 

where it was suggested that the effect of the tasting opportunity was larger than the effect of the 
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statement provided about the benefits of Edible Cricket Protein, and that the statement on its own 

did not have any significant effects on overall liking or purchase intent. 

This combination of methods has also been documented by Barsics et al. (2017); they observed 

that when participants attended a 45-minute oral presentation prior to evaluating the IBFP samples 

they tended to assign higher ratings compared to the group that performed a sensory evaluation of 

the samples before attending the presentation. 

In another study examining the effect of conducting a workshop that included a presentation and 

a demonstration of the IBFP being prepared, children’s willingness to include IBFPs in their school 

lunch doubled. The children mentioned that watching the preparation of the food reduced their 

fears about the product, and that the taste exceeded the expectations of some of them. The positive 

results from the intervention translated in 60% of the students choosing IBFP for their lunch for 

the school’s Sustainable Week (Jones & Beynon, 2021). This change in behaviour and perceptions 

shows promise in approaching consumers by combining information with tasting opportunities. 

Most of the studies mentioned in this section evaluated the immediate effects of this intervention. 

It would be worthwhile performing follow-up in future studies to evaluate the lasting effects and/or 

changes in diet resulting from this methodology. Including information about the sensory 

characteristics of the IBFP being evaluated is highly encouraged, as well as continuing the 

inclusion of products containing real insects contrary to simulating their presence. 

2.4. Discussion 

Persuading consumers to accept insect-based food products will probably not be achieved with 

information alone; a combination of exposure (i.e. increasing visibility and availability of IBFP, 

tasting opportunities, etc.), targeting populations with affinity towards entomophagy (pre-existing 
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beliefs, previous experiences with IBFP), along with information will be necessary to shift the 

perception towards acceptance of IBFP in the wider population. 

As of the present review, there is little information about the long-term effectiveness of 

information in increasing the acceptance of IBFP. Few studies, like the ones performed by Jones 

& Beynon (2021) with school grade children, and Szczepanski et al., (2022) with adolescents give 

follow up after providing information to their participants. While both studies show a positive 

change in attitude a month after the initial study took place, the adolescents’ acceptance of IBFP 

during the 6-week follow up decreased from the reported acceptance just after completing the 

informational workshops but remained higher than their initial acceptance before receiving any 

information.  

It is not possible to know whether the positive effects of information vanish over time or if they 

result in the incorporation of IBFP into participants’ diets without subsequent follow-up. The 

previously mentioned studies were performed in a school environment which facilitates follow up 

with the study population. Other academic environments could also be explored as an option to 

investigate how intervention effects evolve over time in a cohort of students.  

Another crucial factor to understanding consumer acceptance of IBFP is evaluating how much 

participants trust or believe the information being presented to them; as previous research has 

revealed different sources of information carry different weight on consumers’ opinions. A 2018 

survey from the Centre for Food Integrity shows that around 70% of consumers have become 

distrustful of the food system, due to missteps and exaggerated product claims. In addition, the 

Canadian Centre for Food Integrity (2022) revealed that scientists remain one of the most trusted 

stakeholders in the food system; however, trust has significantly lowered towards independent 

producers, university researchers, and agriculture in general. Messaging provided to participants 
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should be particularly conscious and deliberate to avoid losses in trust that could result in the 

rejection of entomophagy. 

Related to the previous point, concerns about sensory experience are one of the biggest hurdles 

when approaching entomophagy (Castro & Chambers, 2019; Mishyna et al., 2020; Pambo et al., 

2018; Wendin & Nyberg, 2021). Messages surrounding the sensory characteristics of IBFP 

represent an area of opportunity for researchers to address this concern by highlighting pleasant 

flavours and textures, and providing opportunities to try different IBFP. An important 

consideration is that tasting opportunities should aim to only include real insect-based food 

products to avoid disconfirmation effects down the line by creating false expectations about the 

product.  

Finally, the unique focus of research in western Europe leaves a gap in knowledge about the 

preferences in other countries. Given that entomophagy is often promoted as an inexpensive source 

of protein and a potential aid to alleviate nutritional gaps in food insecure countries (Abril et al., 

2022; Dürr & Ratompoarison, 2021; Kim et al., 2019; Pervez & Manzoor, 2023; Verneau, Amato, 

et al., 2021), a possible course of action is for researchers to turn towards the populations that this 

new wave of entomophagy is aiming to help. This approach could open new potential markets 

while actively working towards reducing food insecurity. 

2.5. Conclusions 

2.5.1. Summary of findings 

In conclusion, providing accurate information regarding insect-based food products (IBFP) is 

beneficial to consumer perception. It is difficult to identify which type of information is the most 

effective in opening doors to the wider acceptance of IBFP, but it is clear that it is beneficial to 

consumer perception of insect-based food products. Information about immediate and benefits to 
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the individual of IBFPs are of great interest to consumers; in particular, sensory characteristics of 

IBFPs appears to be a common concern among consumers, which makes this type of information 

more effective in making a positive impact on the acceptance of IBFPs than appeals to societal or 

long-term benefits (e.g. sustainability benefits). Furthermore, a combination of information and 

the opportunity for consumers to sample the products in person has been found to yield the highest 

increase in acceptance rate. This strategy could be integrated in future informational or 

promotional campaigns regarding IBFPs.   

2.5.2. Recommendations for future research 

The methodologies employed in these studies vary greatly, making it difficult to compare results 

across papers. This issue could be addressed if future studies were to consistently include certain 

predefined points of comparison, allowing researchers to more accurately compare results and 

draw more reliable and consistent conclusions. This could include using common outcome 

variables, consistent use of control and treatment groups, and the use of recurrent orientation 

scales.  

Additionally, the sensory appeal of IBFP is an area that should be explored and researched more 

thoroughly as the concern about the sensory experience of consuming insects has repeatedly been 

shown to be one of the main barriers to approach entomophagy.  

Another recommendation is for researchers to be very specific in reporting the type of information 

that participants were exposed to during the study. To ensure that this data is comprehensive and 

readily accessible, a suggestion is that researchers could include it as an annex in their paper. 

Finally, research should be conducted to cover other areas of the world to obtain more accurate 

results that reflects cultural differences.  
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3. Chapter 3 – Consumer perspectives on cricket-based snacks: examining personal 

beliefs, preferences, and product characteristics through conjoint analysis. 

3.1. Introduction 

The global population is projected to reach 9 billion by 2050, resulting in a significant increase in 

meat demand (United Nations, 2019). Given that livestock production already occupies a large 

portion of agricultural land, alternative protein sources are being explored (FAO, 2023; Flore et 

al., 2018; Xu et al., 2021). Insects are considered  a viable option due to their lower resource 

requirements and similarity in protein content to conventional meat sources (Abril et al., 2022; 

Bourdrez & Chriki, 2022). Insect farming is also more land and resource-efficient compared to 

traditional livestock farming, with significantly lower greenhouse gas emissions (Doi & Mulia, 

2021; Lange & Nakamura, 2021; Van Huis et al., 2015).  

The potential of insect-based food as a sustainable source of nutrition is increasingly recognized. 

As a result, the acceptability of insect-based food is gaining attention from academics and the 

general public alike (Abril et al., 2022; Ballingall, 2014; Dion-Poulin et al., 2021; Ha, 2021). The 

feeling of disgust has been identified as one of the biggest barriers to the acceptance of insect-

based food products, and has also been linked with food neophobia, the fear or reluctance to try 

new foods. The consensus among studies indicates that people who are more easily disgusted and 

more neophobic are more likely to reject the idea of insects as a food source (Gumussoy et al., 

2021; Jensen & Lieberoth, 2019; La Barbera et al., 2018; Ros-Baró et al., 2022; Russell & Knott, 

2021; Sogari et al., 2023). 

To overcome these barriers, ongoing research is trying to develop strategies to increase the 

acceptance of insects as food. Some of the strategies include incorporating insects into familiar 

food (Caparros Megido et al., 2016; Orsi et al., 2019), the use of invisible insect ingredients such 
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as flours, extracts, powders, etc. (Gmuer et al., 2016; Schäufele et al., 2019), the use of sensory 

panels and tasting experiences to improve familiarity with entomophagy (Sogari et al., 2019; 

Woolf et al., 2021), and the use of information interventions and product labelling (Barsics et al., 

2017; Mancini, Sogari, et al., 2019; Rovai et al., 2021), the latter having increased the acceptance 

of the insect-based foods presented in each study by providing information focusing on the 

environmental and nutritional benefits of entomophagy. 

This study incorporated written and visual information on the packaging of a cricket-based snack 

as stimulus for participants’ perception of the product. Crickets were chosen for this study because 

they are one of the most consumed insects worldwide and have been approved for human 

consumption in many countries, including Canada, where this study takes place (Canadian Food 

Inspection Agency, 2021; Van Huis, 2020a). To evaluate characteristics prioritized by participants 

on the package, conjoint analysis was chosen as part of the methodology. 

Conjoint analysis is a statistical technique commonly used in consumer science research to 

measure consumer preferences for different products or service attributes. It is used to determine 

what combination of product or service attributes are most important to customers. It is also helpful 

in determining how much value a consumer places on each attribute, how much each attribute 

contributes to overall product acceptance, and how changes to the product or service will affect 

consumer preferences. This allows researchers to gain insights into consumer preferences and 

tailor their products accordingly (Rao, 2014). 

The study aimed to examine the acceptance of an insect-based snack using conjoint analysis, 

concurrently examining the impact of brief informational interventions, such as product claims 

highlighting various benefits of insect consumption, the presence of a visual depiction of the 

product, and different food product types. Consumer profiling included assessing personal beliefs 
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related to health, environmental consciousness, and attitudes toward entomophagy. Our 

hypotheses suggested that both personal views and product characteristics displayed on the 

packaging influence overall liking and willingness to try cricket-based snacks. Furthermore, we 

anticipated that personal views also shape the importance that each product characteristic holds in 

determining willingness to try and overall liking, as revealed in the conjoint analysis. 

Consequently, the study aimed to explore how the characteristics of a cricket-based snack and the 

information presented on its packaging impact participants' overall liking and willingness to try 

the product. Simultaneously, the secondary objective was to profile participants' personal beliefs 

to determine whether a correlation exists between these beliefs and preferences for specific product 

attributes.  

3.2. Methods 

The study consisted of a survey covering demographic data, personal attitudes or orientations and 

a conjoint analysis of cricket-based food products (Figure 3.1). Participants were given the option 

to submit additional comments at the end of the survey. The complete survey is presented in 

Appendix A. The survey was conducted online and targeted participants residing in the province 

of Alberta in Canada.  

A total of 600 participants residing in Alberta, Canada were recruited through the internet using 

social networks (Facebook, Reddit, and Twitter), as well as through email snowballing. For email 

snowballing, individuals within the researchers' personal and professional networks were 

contacted directly with the survey information, encouraging them to participate and share the 

survey with others who might be interested. Posts to social media were strategically shared in 

communities or groups likely to have individuals interested in the topic of the survey, such as 

gardening clubs, outdoors enthusiasts, fitness groups, hunting clubs, as well as general interest 
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groups that gathered people from specific geographic locations or cities within Alberta. The 

questionnaire was accessible through a link and a QR code that was distributed within the online 

recruitment material. 

The study protocol was approved by a Research Ethics Board at the University of Alberta 

(Pro00107828). Each participant provided informed consent prior to the study. 

The survey was conducted between June and September 2021 using the online platforms 

Compusense® Cloud sensory software (Compusense Inc., Guelph, Ontario, Canada) and Qualtrics 

software (Qualtrics, Provo, Utah, USA) to collect participant responses. Participants who 

completed the survey could enter their email address into a prize draw for one of three $25 

giftcards. 

We initially received 742 responses; 409 of them were excluded from the analysis because they 

were either incomplete or deemed as not genuine. This large influx of questionable responses led 

to a change of response collection platform. Qualtrics was chosen because their security protocols 

were deemed as more appropriate to counter the type of fraud we encountered. The remaining 

responses were collected through this platform. Various criteria were employed to refine the 

dataset. Firstly, duplicate responses were removed, identified either by Qualtrics using their 

duplicate scores parameter, set at 75 or higher, or manually by cross-referencing identical 

comments with matching responses throughout the survey. Additionally, responses were 

eliminated if at least one section of the survey was left unanswered. Furthermore, responses were 

filtered out if they had a Qualtrics fraud score exceeding 30 or a Qualtrics reCAPTCHA score 

below 0.5, indicating potential issues with respondent authenticity. Short response times of less 

than 3 minutes were also flagged as potential indicators of careless or insincere responses and thus 

excluded. Responses that skipped reCAPTCHA verification or consent sections were likewise 
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excluded to ensure compliance with ethical standards and study protocols. Lastly, responses with 

unintelligible comments, particularly if they were identical or similar to other unintelligible 

comments, were disregarded to ensure data quality and coherence in analysis.  

 

 

Participant screening 

Place of residence must be Alberta, Canada 

Demographic characteristics 

Age, Gender, Education level, Annual household income, Previous 

experience consuming insects 

Conjoint analysis 

Presented 5 product profiles per participant according to balanced 

incomplete block design. 

- Overall liking 

- Willingness to try 

Consumer beliefs 

- Health consciousness 

-  New environmental paradigm 

- Entomophagy attitude 

Optional comments 

Optional registration for gift card raffle 

Figure 3.1. Flowchart outlining the survey structure. 
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3.2.1. Demographic information 

Participants were asked about their area of residence, gender, age, length of time they have resided 

in Canada, education level, income, and any previous experience consuming insect-based products 

at least once in the past. The areas of residence within the province were based on the geographic 

zones used by the local health authority, Alberta Health Services, as these were likely known to 

participants as they were frequently cited during the COVID-19 pandemic. The Calgary Zone, 

positioned in the southern part of Alberta, is defined by the boundaries of the city of Calgary and 

its surrounding areas. The Edmonton Zone, located in central Alberta, encompasses the city of 

Edmonton and the adjacent regions. The Central Zone extends across central Alberta, including 

cities such as Red Deer and its neighboring communities. The North Zone serves the northern 

areas of the province, covering towns like Grande Prairie, Fort McMurray, and Peace River. The 

South Zone is responsible for the southern regions, which include cities like Lethbridge and 

Medicine Hat. A supplementary map was included to help participants determine their area of 

residence. 

3.2.2. Conjoint analysis  

A conjoint analysis approach was chosen to identify the most appealing attributes of an insect-

based food product for consumers. The attributes and levels for the conjoint study were based on 

a previous review of the published literature on consumer acceptance of edible insects (Wendin & 

Nyberg, 2021) and conversations with industry stakeholders. 

For the conjoint analysis, three attributes were selected: the type of product, which was cricket-

based chips or whole roasted crickets; an image of the insect-based food product on the packaging, 

which could be present or absent; and claims about benefits of eating crickets, such as 

sustainability benefits, desirable hedonic properties, health benefits, food waste reduction, and the 
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possibility of organic certification. Table 3-1 contains a summary of the attributes used in the 

conjoint experiment. 

Table 3-1. Attributes and their corresponding levels used for conjoint analysis. 

Attribute Levels Text in the label 

Type of product 
Cricket-based chips 

Whole roasted crickets 

 

Image of product 
Present 

Absent 

 

Claims 

Sustainability benefits 

 

Sustainable food source: Low 

carbon & water footprint 

Hedonic properties 

 

Tasty snack: Delightfully crunchy 

and deliciously nutty 

Health benefits 

 

Healthy and Nutritious snack: Rich 

in proteins, vitamins, and minerals 

Food waste reduction Crickets raised with 100% diverted 

food waste 

Organic certification Certified organic 

 

The absence or presence of the product image in the packaging was included to find out whether 

being able to preview the product appearance would positively or negatively affect consumers' 

ratings of the product. Several studies have found that consumers prefer products in which insects 

are not visible (Gurdian et al., 2021; Jones, 2020; Modlinska et al., 2020). However, because chips 

are already a form of invisible inclusion of crickets into a food product, this attribute was used to 

explore whether the presence of an image on the packaging would produce different results, or if 

the acceptance of food containing whole crickets would increase if the product was hidden by the 

packaging. 

The five claims were designed to represent trends and potential drivers of insect-based food 

product acceptance. The benefits of sustainability and food waste reduction were chosen to 
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represent consumers' preoccupation with choosing to consume environmentally friendly products. 

The inclusion of hedonic properties addressed one of the most significant barriers to entomophagy: 

concern about the sensory properties of insect-derived products. The health benefit claim reflects 

the main nutritional properties of crickets. Finally, the organic certification is associated with 

healthier and less environmentally damaging food products, which consumers are more familiar 

with and often associate with higher quality products (Botonaki et al., 2006; Brito et al., 2022; 

Janssen & Hamm, 2012; Thøgersen et al., 2019).  

The combination of these attributes produced a full design with 20 profiles. A Balanced Incomplete 

Block Design was used to form twenty blocks consisting of 5 profiles each, which were then 

randomly assigned to the participants and presented in a monadic manner. A ratings-based conjoint 

analysis was chosen for this study for its ease of use and simple analysis; in addition, the rating 

system is easy to understand and less cognitively demanding for responders (Rao, 2014). The 

product pictures used for the product profiles were obtained from the royalty free website Pixabay. 

The labels were then designed using Microsoft PowerPoint (Microsoft® PowerPoint® for 

Microsoft 365 MSO, Washington, USA, Version 2308 Build 16.0.16731.20052) and exported as 

portable network graphics. The base model for the package was obtained from the website Free 

PSD templates. Adobe Photoshop (Adobe Photoshop Creative Suite 6, Adobe, California, USA, 

Build 13.0.1.1) was used to overlay the label on the base model to create the different product 

profiles. The images were then exported as Joint Photographic Experts Group files to incorporate 

them in the survey. 

For each of the profiles to be evaluated, participants were presented with a mockup image of the 

hypothetical snack packaging where the different levels of the attributes were illustrated 

(Appendix B). They were then asked to rate their overall liking of the product on a 9-point hedonic 
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scale (1 = dislike extremely; 9 = like extremely) and their willingness to try the product on a 

binomial scale with the options “Yes” and “No”. 

3.2.3. Personal beliefs 

In the second part of the survey, participants completed three scales to assess their personal beliefs 

towards health, entomophagy, and pro-environmental orientation. 

3.2.4. Health consciousness  

The Health orientation section from the Food Choice Questionnaire by Steptoe et al. (1995), was 

answered on a 5-point Likert scale (1 = strongly disagree; 5 = strongly agree). This sub-scale of 

six questions was chosen to evaluate health consciousness as a driver for food choice. Scores could 

range from 1 to 5. Higher scores indicate that the individual has a greater concern for the health 

benefits of food. 

This tool has been adapted and used by Escobar-López et al. (2019) to identify the motivations to 

consume ecological foods in southern Spain. Verain et al. (2022) also used items inspired by the 

Food Choice Questionnaire to understand why meat consumers are moving towards flexitarian 

diets. The scale has also been used to examine the link between food choice and consumption 

profile on the perception of labels for kefir products (Penna et al., 2021). 

3.2.5. Environmental consciousness (Pro-environmental orientation) 

Pro-environmental orientation was measured using the New Ecological Paradigm (NEP) from 

Dunlap et al., (2000). The NEP scale is one of the most commonly used tools to measure a “pro-

ecological” worldview (Lou & Li, 2023; Rosa et al., 2021; Wang & Sun, 2021).  It consists of 15 

statements encompassing the concepts of reality of limits to growth, anti-                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

anthropocentrism, the fragility of nature's balance, rejection of exemptionalism, and the possibility 
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of an ecocrisis. Previous work by Moons et al. (2018) used the NEP scale as a tool to investigate 

the drivers and barriers for the adoption of food products enriched with Spirulina.  

For this part of the study, participants were asked to indicate their agreement with each statement 

on a 5 point-Likert scale (1 = strongly disagree; 5 = strongly agree). Responses to even-numbered 

statements were reverse-coded so that higher scores represent lower levels of agreement with the 

corresponding statement. The scores for each statement were then averaged to obtain the total 

score for the questionnaire. The possible range of the score spans from 1 to 5, in which higher 

scores correspond to a higher support for pro-environmental behaviour.  

3.2.6. Attitude towards entomophagy 

To evaluate participants’ attitude towards the consumption of insects, the Entomophagy Attitude 

Questionnaire (EAQ) from La Barbera et al (2020) was included.  This scale explores consumers’ 

attitudes towards entomophagy in three areas: their disgust towards direct entomophagy, interest 

to try novel food and experiences, and their attitude towards indirect entomophagy. The scores for 

the EAQ range from 1 to 7, with higher scores indicating a higher acceptance of direct and indirect 

entomophagy. Participants were asked to indicate their agreement to the statements in the 

questionnaire on a 7-point Likert scale (1 = disagree strongly; 7 = agree strongly). Items 1 to 5 

were reverse coded. While relatively new, this valid and reliable tool has the advantage of being a 

tool specifically designed to evaluate attitudes to entomophagy. The EAQ measures individuals' 

opinions, beliefs, and perceptions about eating insects, including factors such as disgust, interest, 

knowledge, and willingness to try. By measuring multiple aspects of attitudes, the questionnaire 

allows researchers to gain a more nuanced understanding of the acceptance of insects as food 

(Verneau, Zhou, et al., 2021). The Entomophagy Attitude Questionnaire has been used in different 

cultural contexts and populations, making it applicable for cross-cultural studies. Recent studies, 
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such as the one performed by Sogari et al., (2023) have made use of the EAQ to evaluate 

consumers’ willingness to engage in entomophagy when presented with processed and whole 

insects; and the study from Verneau et al., (2021), which compared which subscales of the EAQ 

influenced the intention to engage in entomophagy for insect eaters and non-eaters.  

3.2.7. Data Analysis 

All analyses were performed using XLSTAT software (version 2021.4.1, Addinsoft, New York, 

USA). Demographic data and personal beliefs scores were analysed using descriptive statistics. 

For the willingness to try responses, a Chi-square test was used with a 0.05 level of significance. 

The relative importances and part-worth utilities of the Conjoint Analysis were calculated using 

Ordinary Least Squares regression with the Conjoint analysis tool from XLSTAT. The part-worth 

utilities were used to form clusters using Agglomerative Hierarchical Clustering analysis with 

Euclidean Distances and Ward’s Method for aggregation. The clusters were then described using 

the Personal Belief Scales’ scores and demographic data. The demographic information from the 

clusters was compared using the Chi-square test at a significance level of 0.05. ANOVA was used 

to compare the Personal Belief scale scores and utilities from each cluster at a 0.05 level of 

significance. Subsequently, pairwise comparisons of the means were conducted using the Tukey-

Kramer test to identify differences between clusters at a significance level of 0.05.  

3.3. Results 

3.3.1. Participants’ Sociodemographic characteristics  

Table 3-2 shows the sociodemographic characteristics of the participants. The Edmonton Zone had 

the highest proportion of study participants (42 %). Participants were evenly split between male 

and female, with a minority not identifying as either. 
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The majority of participants (82.7 %) were between the ages of 18 and 39, and had a high level of 

education, with 63.7 % having completed post-secondary education and 13.5 % having completed 

graduate studies. Participants who indicated some prior experience made up 45.3 % of the sample, 

while the remaining 54.7 % had no prior experience consuming edible insects. 

Table 3-2. Sociodemographic characteristics of the participants (n=548). 

Characteristics  % n 

Alberta region South  14.0% 84 

 Calgary  20.0% 120 

 Central  16.0% 96 

 Edmonton  42.0% 252 

  North  8.0% 48 

Gender Male 48.3% 290 

 Female 48.3% 290 

 Other 2.3% 14 

  Prefer not to answer 1.0% 6 

Age 18-29 years  42.0% 252 

 30-39 years  40.7% 244 

 40-49 years  12.2% 73 

 Over 50 years  4.8% 29 

  Prefer not to answer 0.3% 2 

Education level Some or all high school 21.2% 127 

 

Post-secondary studies (e.g. 

technical training, college, 

university) 63.7% 382 

 Graduate studies 13.5% 81 

  Prefer not to answer 1.7% 10 

Household annual 

income* Less than $36,600 10.8% 65 

 $36,601 - $71,000 23.2% 139 

 $71,000 - $115,000 28.5% 171 

 More than $115,000 27.0% 162 

  Prefer not to answer 10.5% 63 

Previous experience 

consuming insects 

Yes 45.3% 272 

No 54.7% 328 

*Income categories based on 2020 Canadian tax brackets 
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3.3.2. Personal beliefs  

3.3.2.1. Health consciousness 

The health consciousness score had a mean of 3.9±0.64 and a median of 4 out of the maximum 

score of 5. This indicates a high level of involvement from the participants towards the impact of 

food on their health. Table 3-3 presents participants’ mean scores for the personal belief scales and 

subscales.  

3.3.2.2. Entomophagy Attitude Questionnaire (EAQ) 

Participants had a mean score of 5.1±1.31 and a median of 5.4 on a 7-point Likert scale for the 

EAQ (Table 3-3). In general, the results indicated a positive attitude toward entomophagy. 

Participants with previous experiences consuming insects had significantly higher scores on the 

EAQ (5.4±1.15) than their counterparts without previous experience consuming insects 

(4.8±1.41).  

The subscales of the EAQ revealed a secondary trend concerning participants’ attitude towards 

different facets of entomophagy; the subscale EAQ-Feed received the highest score (5.6±1.23), 

suggesting the most support towards using insects as feed for livestock. EAQ-Interest followed 

with a mean of 5.3±1.51, and EAQ-Disgust with a mean of 4.8±1.65. While both the scores for 

EAQ-Interest and EAQ-Disgust point to a high interest in trying food made with edible insects, 

and a relatively low level of disgust towards personally consuming insects, the results indicate 

participants were more inclined to support indirect entomophagy through the use of insects as feed 

rather than for human consumption. 
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3.3.2.3. New Environmental Paradigm (NEP) 

Scores for the NEP scale had a mean of 3.9±0.64 and a median of 4 out of the maximum possible 

score of 5. This indicates a high tendency towards an ecocentric worldview, which indicates 

participants value the intrinsic value of nature, the need for sustainability and conservation, and 

the importance of living in equilibrium with the natural environment. The subscale NEP-Ecocrisis 

had higher scores than the other subscales. With a mean of 4.3±0.80 and a median of 4.67, it is 

apparent that participants are well aware of the likelihood of environmental catastrophes as a result 

of human actions. 

Table 3-3. Mean scores for the personal belief scales and their subscales. 

Scale Mean 

EAQ 5.1 ± 1.31 

  EAQ-Disgust 4.8 ± 1.65 

  EAQ-Interest 5.3 ± 1.50 

  EAQ-Feed 5.6 ± 1.22 

Health 3.9 ± 0.64 

NEP 3.8 ± 0.57 

  NEP-Limits 3.4 ± 0.79 

  NEP-Antianthro 3.7 ± 0.86 

  NEP-Balance 3.9 ± 0.73 

  NEP-Exemptionalism 3.6 ± 0.72 

  NEP-Ecocrisis 4.3 ± 0.78 

 

3.3.3.  Conjoint analysis 

3.3.3.1. Overall liking 

The results show that both “Product” (37.8% ± 27.3) and “Claim” (38.3% ± 25.8) were the most 

important attributes that dictated participant liking, with the levels “Chips” and “Tasty” being the 

preferred levels for each, respectively.  The attribute “Image” was the least important for product 

liking in this scenario. A summary of the mean importances is shown in Table 3-4. 
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Table 3-4. Mean importances for the attributes of the cricket-based snacks. 

Attribute Mean 
Std. 

deviation 

Product 37.8 27.33 

Image 23.8 22.39 

Claim 38.3 25.85 

 

The average utility values for the attributes and their levels are depicted in Figure 3.2.  The values 

represent how much each level of the attributes contributes to the participants’ acceptance of the 

insect-based snack. 

For the “Product” attribute “Chips” was the preferred level. That is, given that everything else 

remained the same, the product “Chips” is preferred to “Whole crickets”.  This outcome could be 

interpreted as participants preferring a more processed, familiar food in which the insect ingredient 

is not visible. This is a recurrent finding in research concerning insects as food; a cross-country 

study by Bartkowicz & Babicz-Zielinska (2020) found that across the five countries included in 

their study (Belgium, China, Italy, Mexico, and United Stated), participants preferred including 

processed mealworms into their diets to including whole mealworms.  In another cross-country 

study looking at the same five countries, Sogari et al. (2023) noted that participants were more 

willing to eat insects when they were incorporated in the form of flour into other food products 

than eating whole insects. Higa et al. (2021) reported that participants were more willing to eat, 

and more willing to feed their dogs foods in which black soldier fly larvae was not visible.  
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Figure 3.2. Average utilities for the attributes and their levels of the cricket-based snacks. 

 

This explanation is supported by the comments provided by participants at the end of the survey. 

Some examples are:  

“… I don’t like the idea of eating a whole insect because their digestive tract is intact. … I would 

eat anything if bugs were prepared and processed though.” 

“More likely to eat insect flour, or insects as part of other foods than as a recognizable 

centerpiece of a dish, at least to start with.” 

“… It would need to be processed to the point where it wasn't at all recognizable as an insect. 

Chips that look like regular tortilla chips or potato chips. Flour. Not whole crickets.” 
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In the case of the “Image” attribute, the product was preferred when an image of the contents was 

present on the package. Concerning the benefit claims, the one indicating the hedonic 

characteristics of the product was the most preferred, followed by the claim of an organic 

certification. Reduction and food waste were tied as the third most preferred claims, and the claim 

about health benefits was the least preferred.  

3.3.3.2. Willingness to try (WTT) 

A Chi-Square Goodness of Fit Test was performed on each profile to determine whether the 

difference in proportions between positive and negative WTT was statistically significant. The null 

hypothesis is that WTT is distributed equally between those who gave a positive response and 

those who gave a negative response. The alternative hypothesis is that WTT is not distributed 

equally between the two possible responses.  The null hypothesis was not rejected for 8 profiles, 

which indicates that the proportions of positive or negative WTT did not differ for these profiles. 

Distribution is not different to that expected if WTT was chosen at random. 

On the other hand, the test shows that for 12 profiles the WTT is not distributed evenly between 

“Yes” and “No”. Eight of these profiles had a statistically significant larger proportion of positive 

WTT, and four a negative proportion of WTT. The product profiles with the highest WTT were 

those that presented chips, along with an image of the product (Table 3-5). There was a substantial 

drop in the proportion of positive WTT when the image was absent from the profiles that contained 

chips as their product. On the other hand, the product profiles with the lowest WTT were those 

whose product were whole roasted crickets presented with an image of the product. In contrast to 

when the product is chips, the presence of an image of a whole roasted cricket led to an increase 
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in negative responses to the WTT. The WTT results don’t show any distinct pattern of preference 

among the claims, which supports the findings of the Overall liking.  

Table 3-5. Product profile characteristics and their impact on Willingness to Try (WTT) responses. 

The p-value, derived from a chi-square goodness of fit test indicates whether observed patterns are 

statistically meaningful or due to chance. 

Overall  

WTT 
Type of product Image Claim p-value 

Yes Cricket chips Yes Healthy 0.0000 

Yes Cricket chips No Healthy 0.0004 

Yes Cricket chips Yes Sustainable 0.0000 

Yes Cricket chips No Sustainable 0.0000 

Yes Cricket chips Yes Hedonic 0.0000 

Yes Cricket chips No Hedonic 0.0001 

Yes Cricket chips Yes Organic 0.0000 

Yes Cricket chips Yes Food waste 0.0000 

No Whole crickets Yes Sustainable 0.0250 

No Whole crickets Yes Hedonic 0.0015 

No Whole crickets Yes Organic 0.0004 

No Whole crickets Yes Food waste 0.0021 

 

3.3.4. Agglomerative Hierarchical Clustering Analysis 

Three clusters were identified using the utility values as the clustering variable to perform an 

Agglomerative Hierarchical Clustering analysis. The clustering centroids can be found in Table 

3-6. A dendrogram that illustrates the clustering of participants is included in Appendix D. A 

differentiating factor among the clusters was the proportion of participants that had previously 

consumed edible insects; clusters 1 and 2 had an approximately even distribution of participants 

with and without experience with entomophagy; however, the proportion of participants without 

previous experiences was slightly higher. On the other hand, the majority of participants from 

cluster 3 had previously consumed insects. Participants in the three clusters were not significantly 

different in age, income, education level, and region of residence (Table 3-7).   
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Table 3-6. Cluster centroids of the attribute levels’ utilities for each of the participant clusters. 

 Cluster 1 Cluster 2 Cluster 3 

Intercept 4.154 4.129 6.847 

Product-chips 1.979 0.158 0.242 

Product-roasted -1.979 -0.158 -0.242 

Image-no -0.079 -0.076 -0.120 

Image-yes 0.005 0.088 0.026 

Claim-food waste 0.000 0.000 0.000 

Claim-healthy 0.224 -0.373 -0.024 

Claim-organic -0.027 0.119 0.021 

Claim-sustainable 0.000 0.000 0.000 

Claim-tasty 0.031 0.093 0.023 

Sum of weights 204.000 248.000 96.000 

Within-cluster variance 5.651 7.828 2.193 
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Table 3-7. Demographic information and conjoint analysis results for each cluster. 

  
Cluster 1 

n=204 

Cluster 2 

n=248 

Cluster 3 

n=96 

  n % n % n % 

Alberta region of residence       

South Zone 23 11.3 36 14.5 18 18.8 

Calgary Zone 34 16.7 57 23.0 18 18.8 

Central Zone 33 16.2 37 14.9 21 21.9 

Edmonton Zone 95 46.6 100 40.3 33 34.4 

North Zone 19 9.3 18 7.3 6 6.3 
       

Gender       

Male 83 40.7 131 52.8 54 56.3 

Female 114 55.9 111 44.8 39 40.6 

Other 6 2.9 3 1.2 3 3.1 

Prefer not to answer 1 0.5 3 1.2 0 0.0 
       

Age       

18-29 years old 82 40.2 116 46.8 35 36.5 

30-39 years old 88 43.1 92 37.1 38 39.6 

40-49 years old 26 12.7 30 12.1 16 16.7 

Over 50 years old 8 3.9 9 3.6 7 7.3 

Prefer not to answer 0 0.0 1 0.4 0 0.0 
       

Highest education level       

Some or all high school 47 23.0 53 21.4 17 17.7 

Post-secondary studies 123 60.3 156 62.9 67 69.8 

Graduate studies 29 14.2 35 14.1 12 12.5 

Prefer not to answer 5 2.5 4 1.6 0 0.0 
       

Annual household income (CAD)      

Less than $36,600 21 10.3 28 11.3 10 10.4 

$36,601 - $71,000 46 22.5 52 21.0 34 35.4 

$71,000 - $115,000 59 28.9 72 29.0 23 24.0 

More than $115,000 56 27.5 66 26.6 23 24.0 

Prefer not to answer 22 10.8 30 12.1 6 6.3 
       

Previous experience 

consuming insects 
82 40.2a 111 44.8a 67 69.8b 

       

Overall liking* 4.24 ± 2.14a 4.10 ± 1.89a 6.76 ± 1.24b 

    

Willingness to try* 55.3%a 52.7%a 92.3%b 

*averaged over all conjoint profiles.  

Superscript letters denote statistically significant differences among clusters (p < 0.05).  
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3.3.4.1. Conjoint Analysis 

3.3.4.1.1. Utilities by cluster 

All clusters preferred the profiles when the product was presented was Cricket chips. Another 

common preference among clusters is that having an image of the product is preferable to not 

having one. Appendix E presents a profile plot of the average utilities of each attribute level by 

each cluster. 

Regarding the claims, Cluster 1 preferred the claim about the health and nutritional benefits of 

eating insects, Cluster 2 preferred the organic certification, and Cluster 3, the claim that the product 

provides a pleasant taste and texture, followed very closely by the health claim. For Clusters 2 and 

3, the health claim had the lowest preference, while Cluster 1 preferred the organic certification 

the least. 

Interestingly, Cluster 3 has a high baseline for liking and despite having preferences for each of 

the attribute levels, the various levels have little influence over their liking of the profiles. In 

contrast, the overall liking ratings from Cluster 1 were greatly influenced by the type of product, 

with preference for Cricket chips. 

In summary, the ideal product profiles for each cluster are as follows: 1) For cluster 1, Cricket 

chips with a health claim and the product visible on the packaging; 2) for Cluster 2, Cricket chips 

with an organic certification and an image of the product on the packaging, and 3) for Cluster 3, 

Cricket chips with an appeal to the sensory characteristics of the product and an image of the 

product on the packaging. 
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3.3.4.1.2. Overall liking by cluster 

Cluster 1 and 2 had statistically similar overall liking ratings when calculating the average rating 

across all samples. However, when looking at the average overall liking of each product profile a 

pattern emerges; cluster 1 only gave high ratings to product profiles that included an image in the 

packaging and the product inside was cricket chips, and cluster 2 gave average ratings around the 

middle point of the scale (5 points out of 9) to profiles that contained cricket chips as the product. 

Both clusters assigned low ratings to the rest of the profiles not described previously. Cluster 3 

assigned the highest ratings to all profiles. All product profiles were rated above 5 points in the 

hedonic scale, which indicates that all profiles were liked by this cluster. 

3.3.4.1.1. Willingness to try 

The same pattern as with Overall liking was observed with the Willingness to try the different 

product profiles; Clusters 1 and 2 tended to prefer profiles that included chips and images while 

rejecting other profiles, and Cluster 3 was significantly more willing to try all profiles regardless 

of their characteristics. A summary of the responses from each cluster are shown in Table 3-8. 

Cluster 3 stands out from the other clusters because all profiles had a positive WTT equal to or 

higher than 83%. Meanwhile, Cluster 2’s responses were more evenly distributed between positive 

and negative WTT than the other clusters. Despite this, there was some agreement among the 

clusters. Three product profiles received statistically significant and positive WTT from all 

clusters. The common characteristics among these profiles were the type of product “Chips”, and 

the presence of an image of the product in the packaging. The claims “Health”, “Sustainable”, and 

Organic” differentiated each profile. The profiles with the lowest proportion of positive WTT 

presented the image of the product ' Roasted whole crickets' along with the claims “Sustainable”, 

“Organic” and “Food Waste”. 
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Table 3-8. Overall liking (OL) ratings and percentage of willingness to try (WTT) for the product 

profiles by each cluster. 

Product profile 
Cluster 1   Cluster 2   Cluster 3 

OL WTT   OL WTT   OL WTT 

          
 Overall 4.24 ± 2.14 55.3*  4.10 ± 1.89 52.7  6.76 ± 1.24 92.3* 
          

Product =  Cricket  chips  

Image present         

 Food waste 6.06 ± 1.72 87.5*  4.51 ± 2.16 48.9  7.47 ± 1.24 93.8* 
 Health 5.81 ± 1.73 90.7*  5.28 ± 1.83 87.3  7.75 ± 1.18 100* 
 Organic 6.60 ± 1.59 84*  5.16 ± 1.81 67.2  7.41 ± 1.07 100* 
 Sustainable 6.08 ± 1.64 90.8*  4.84 ± 1.92 75  7.52 ± 0.95 100* 
 Tasty 6.10 ± 1.51 86.3*  5.24 ± 1.85 65.8  7.52 ± 1.08 95.2* 

Image absent  
       

 Food waste 4.43 ± 2.17 57.1  4.22 ± 1.73 50  6.42 ± 1.14 83.3* 
 Health 4.48 ± 1.55 63.6  4.27 ± 1.70 54.7  6.77 ± 0.77 100* 
 Organic 4.11 ± 1.36 50.9  3.89 ± 1.61 46.9  6.94 ± 1.25 94.1* 
 Sustainable 4.39 ± 1.45 67.9  4.52 ± 1.68 64.8  6.09 ± 1.00 95.7* 
 Tasty 4.67 ± 1.63 62.8  4.58 ± 1.74 60.9  6.50 ± 1.18 91.7* 
          

Product =  Whole roasted crickets  

Image present  
       

 Food waste 3.18 ± 1.78 25*  3.05 ± 1.91 30.8  6.13 ± 1.01 86.7* 
 Health 2.43 ± 1.12 27.7*  3.00 ± 1.54 43.4  5.87 ± 1.10 95.7* 
 Organic 2.55 ± 1.47 26.7*  3.17 ± 1.91 35.6  6.20 ± 1.32 93.3* 
 Sustainable 2.54 ± 1.25 31.5*  3.36 ± 1.89 36.2  6.68 ± 1.28 84* 
 Tasty 2.05 ± 1.36 20.6*  3.23 ± 1.64 41.7  6.63 ± 1.38 94.7* 

Image absent  
       

 Food waste 3.45 ± 1.69 34.2  4.01 ± 1.71 46.4  6.68 ± 1.52 86.4* 
 Health 3.51 ± 1.53 41.9  3.95 ± 1.67 44.4  6.91 ± 1.15 90.9* 
 Organic 4.13 ±1.89 46.4  4.07 ± 1.79 44.4  6.26 ± 1.10 85.2* 
 Sustainable 3.75 ± 1.86 46.2  4.23 ± 1.78 58.3  6.96 ± 1.15 92.3* 

  Tasty 3.35 ± 1.84 45   4.00 ± 1.71 53.2   6.29 ± 0.95 83.3* 

WTT is expressed as the percentage of participants who indicated they would be willing to try 

each product profile. Product profiles marked with an asterisk (*) have statistically significant 

differences in WTT compared to chance (p<0.05).  

OL was evaluated on a 9-point hedonic scale (1 = dislike extremely; 9 = like extremely). 
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3.3.4.2. Consumer beliefs by cluster 

3.3.4.2.1. Health consciousness  

The average scores for this scale reveal that health is an important consideration in food choice 

for all clusters (Table 3-9). Statistical analysis (ANOVA) indicates that there were significant 

differences in the scores among clusters, with Cluster 3 having the highest scores. However, 

these differences are marginal and do not represent differences in practical use. 

3.3.4.2.2. New Environmental Paradigm 

There were no significant differences among clusters in their scores for the New Environmental 

Paradigm scale as well as in its subscales, which indicates a similar perception towards the 

environment. The clusters’ average scores, ranging from 3.74 to 3.81 on a 5-point Likert scale, 

show a pro-ecological worldview. 

3.3.4.2.3. Entomophagy Attitude Questionnaire 

In this scale, rated on a 7-point Likert scale, the average scores of all clusters showed statistical 

differences among them. Cluster 3 showed the highest average (5.69±1.150), while Cluster 2 

(4.84±1.361) had the lowest. Thus participants in Cluster 3 had a greatly positive attitude towards 

entomophagy. A table with the mean scores of the EAQ scales and subscales for each cluster is 

presented below (Table 3-9). 
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Table 3-9. Scores for the Entomophagy Attitude Questionnaire (EAQ) and subscales, Food Choice 

Health subscale, and New Environmental Paradigm (NEP) questionnaire and subscales for each 

cluster. 

Scale  Cluster 1 Cluster 2 Cluster 3 

EAQ 5.17 ± 1.22b 4.84 ± 1.36a 5.70 ± 1.15c 

EAQ-Disgust 4.81 ± 1.53a 4.50 ± 1.71a 5.58 ± 1.48b 

EAQ-Interest 5.39 ± 1.40b 5.02 ± 1.60a 5.81 ± 1.26b 

EAQ-Feed 5.75 ± 1.12b 5.42 ± 1.23a 5.83 ± 1.30b 

Health 3.85 ± 0.64a 3.86 ± 0.68ab 4.04 ± 0.57b 

NEP 3.81 ± 0.53 3.80 ± 0.58 3.74 ± 0.59 

NEP-Limits 3.33 ± 0.73 3.40 ± 0.82 3.45 ± 0.85 

NEP-Antianthro 3.76 ± 0.81 3.67 ± 0.89 3.72 ± 0.88 

NEP-Balance 3.91 ± 0.75 3.96 ± 0.71 3.88 ± 0.78 

NEP-Exemptionalism 3.67 ± 0.70 3.64 ± 0.70 3.47 ± 0.77 

NEP-Ecocrisis 4.39 ± 0.73 4.32 ± 0.80 4.20 ± 0.82 

Superscript letters denote statistically significant differences among clusters (p < 0.05). 

EAQ (1=Strongly disagree;7=Strongly Agree) 

NEP (1=Strongly disagree;5=Strongly Agree) 

Health (1=Strongly disagree;5=Strongly Agree) 

3.4. Discussion 

The results from this conjoint experiment yielded three participant clusters which grouped people 

with similar preferences for the product characteristics included in this experiment. In overall 

terms, there are two clusters that group participants who are hesitant to try the cricket snacks, and 

one cluster that is overwhelmingly accepting of the cricket snacks. 

Cluster 1 and Cluster 2 demonstrated a general reluctance to liking and trying the product profiles 

presented in the conjoint analysis, with the exception of select profiles which included cricket-

based chips. However, the preferences of Cluster 1 were more accentuated, leading to larger 

differences in overall liking and WTT among liked and disliked profiles. 
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Cluster 1 consistently assigned high overall liking ratings to five profiles which featured cricket 

chips and an accompanying product image. The same profiles received a high willingness to try, 

with over 84% of participants in this cluster indicating that they would be willing to try these 

products. This strong preference for chips, a familiar food, aligns with the average utilities 

observed in this cluster. The notably high utilities for the product type suggests that, for Cluster 1, 

the overall liking of the product profiles was heavily influenced by the type of product being 

presented. The combination of presenting a familiar product (chips) along with a visual 

representation appears to have positively influenced the acceptance of the product profiles with 

these characteristics. However, when the product was chips without an accompanying image, both 

the OL ratings and WTT decreased significantly. 

It's worth noting that a significant portion of the participants in Cluster 1 lacked prior experience 

consuming insects. They also had a higher degree of aversion towards consuming edible insects 

than the other clusters, as indicated by their scores on the “Disgust” subsection of the Entomophagy 

Attitude Questionnaire (EAQ-D). The absence of an image even when the product presentation is 

chips increases the focus on the descriptions in the labelling, and the word ‘cricket’, thus 

highlighting the presence of insects in the product. Other studies have documented that participants 

tend to have a more negative attitude to food products simply by the presence of the word ‘insect’ 

in the label or description of the product (Baker et al., 2016; Ho et al., 2022; Iannuzzi et al., 2019). 

Modlinska et al., (2020) reported that participants ate products labelled as containing insects with 

more hesitance and in lower quantities even when said products did not contain insects in their 

ingredients. Tan et al., (2015) performed a similar experiment where they simulated the presence 

of novel ingredients in burger patties, including insects. All the novel burgers received lower 

expected liking ratings and product appropriateness than the conventional beef burger. 
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Since a substantial portion of the avoidance of eating insects is caused the lack of familiarity with 

the sensory characteristics of insect-based food products (IBFP) (Castro & Chambers, 2019; 

Mishyna et al., 2020; Tan et al., 2016), the presence of a familiar and well liked product, such as 

chips, can reassure the consumer that the eating experience will be similar to what they already 

know, and might encourage them to try the product. In contrast, packaging that only describes its 

contents leaves the consumer wondering about the characteristics of the product inside. Coupled 

with the pre-existing concerns about the texture and taste of insect-based food products (IBFP), 

the consumer is left to speculate about the entire experience of consuming the product.   

In contrast, participants in clusters 1 and 2 were not willing to try the product profiles they 

evaluated. Both clusters had similar proportions of participants with insect-eating experience, 

40.2% for Cluster 1 and 44.8% for Cluster 2. While the average EAQ score for Cluster 1 

(5.17±1.48) was higher than Cluster 2 (4.84±1.36), participants in Cluster 1 assigned low overall 

liking ratings to most profiles, with the exception of those featuring chips as the product 

accompanied by an image. Meanwhile, Cluster 2 assigned slightly higher scores than Cluster 1 on 

a more consistent basis.   

A possible explanation can be found by examining the average scores for the EAQ subscales; the 

mean score for the ‘disgust’ dimension was the lowest for cluster 2 among all the clusters, which 

indicates a higher tendency to feel disgust towards eating insects than the other clusters. On the 

other hand, their average score for the ‘feed’ dimension showed a much higher level of acceptance 

of the use of insects as feed for livestock. While the idea of directly consuming food products made 

with insects is not very appealing to this cluster, they are willing to indirectly support entomophagy 

through the use of insects as feed. This could explain the general dislike of the products presented 

in the conjoint analysis given that they were aimed for human consumption. 



56 

 

Cluster 2 presents a more complex scenario; their overall responses to the conjoint experiment and 

the orientation scales suggest an ambivalent attitude towards IBFP. Their average overall liking 

ratings are clustered around the middle point of the 9-point hedonic scale, and their WTT responses 

are also more evenly distributed rather than having a clear acceptance or rejection of the profiles. 

Cluster 3’s profile includes participants with a predisposition to accept edible insects, which could 

be explained by the high percentage of participants with previous experience consuming insects, 

and their positive attitude towards entomophagy (measured by the average scores for the EAQ) in 

its three dimensions (disgust, interest, and use as feed). This phenomenon has been observed by 

Hartmann and Siegrist (2015) who found that participants with no previous experience with insect 

consumption had a lower willingness to eat unprocessed insects. Similarly, in the study of Sergi et 

al (2017), 74% of the participants were willing to taste other edible insects in the future after 

participating in an insect-product tasting (bug banquet). Palmieri et al (2019) reported that 

participants who had previous experiences with entomophagy were 10% more likely to be willing 

to eat insect-based food. 

The fact that Cluster 3’s baseline was much higher than the other clusters, in conjunction with the 

almost negligible magnitude of the utilities across the product attributes and their levels suggest 

that this cluster was minimally influenced by the product and its packaging; instead their liking for 

the product profiles appear to have been influenced by a pre-existing positive attitude towards 

entomophagy, and concern for health and the environment. The beliefs of the participants in this 

cluster carry more weight than the product itself. 

While the average score in the EAQ was higher for Cluster 1, they assigned low ratings to most 

profiles, with the exception of high ratings to the profiles that included chips as the product with 

an image of the product. This could be explained by examining the scores of the individual 
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subscales of the EAQ; the mean score for the ‘disgust’ dimension was the lowest among all the 

clusters, which indicates a higher tendency to feel disgust towards eating insects than the other 

clusters. On the other hand, their average score for the ‘feed’ dimension showed a much higher 

level of acceptance towards the use of insects as feed for livestock.  

While partaking in the consumption of IBFP is not appealing to this cluster, they are willing to 

indirectly support entomophagy through the use of insects as feed. Multiple recent studies have 

also reported that consumers find using insects as animal feed is more acceptable than insects as 

human food (Giotis & Drichoutis, 2021; Onwezen et al., 2019; Ribeiro et al., 2022), and that they 

are aware of the sustainability and environmental benefits of using insects as feed for animals 

(Ferrer Llagostera et al., 2019; Rumbos et al., 2021). These findings align with this study’s results, 

pointing to a favourable landscape for the use of insects as feed. 

Alberta’s economy is largely dependent on the production of livestock; nearly half of Canadian 

beef is produced within the province (Dimmell, 2021; Statistics Canada, 2017), which is then 

commercialized both locally and internationally (Statistics Canada, 2021). The high level of 

acceptance of the use of insects as feed for livestock could be driven by the importance of beef 

production for the province’s economy, and as such, naturally aligns with the already established 

economic activities. Including edible insects in the livestock’s diet could be a viable alternative to 

encourage the commercial production of edible insects. Given that the greater demand to feed a 

vast quantity of livestock would require insect production in greater quantities, the benefits of 

insect consumption would be significantly observed.  

In recent years, the costs for livestock production have been on the rise throughout Canada, 

including Alberta. Unfavorable dry weather conditions and shortages in the global grain supply 

are currently affecting farmers in Alberta (Campbell, 2021; CNS Canada, 2017; CTV News, 2022; 
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SPCA, 2018). Hay production is often insufficient to cover the needs of livestock, which has led 

beef producers to look for alternative feed suppliers and absorb the additional expenses from 

product transportation (Labby, 2023). During the second quarter of 2022, the prices for 

commercial feed were reported to have had increased almost one third (29.8%) compared to the 

same quarter in the previous year (Agri-News, 2022; Statistics Canada, 2022).  

Insects as a protein source have the potential to replace high quality feed ingredients in livestock’s 

diet. Recent studies have found that it is possible to completely replace soybean meal in cattle  with 

the added benefits of enhanced nutrient digestibility and mitigating the rumen methane production 

in ruminant livestock (Ahmed et al., 2021; Herliatika et al., 2021; Phesatcha et al., 2023); while 

others suggest replacing up to 20% of protein concentrate in a 60:40 grass:concentrate diet to avoid 

affecting the digestibility of the feed (Ahmed & Nishida, 2023). 

Including insects as part of livestock’s diet would aid to mitigate the rising costs of feed, while 

also providing the landscape to develop insect production at a larger scale. In Alberta’s case, edible 

insects for human consumption might make more sense as a side stream of the rearing of edible 

insects for feed. This could make IBFP available for human consumption without exerting as much 

pressure on the business if there is insufficient demand as it would if the business depended solely 

on the commercialization of edible insects as food. As evidenced by cluster 3, there are people 

within the province that are highly interested in entomophagy that could act as the early adopters 

of IBFP. As a participants commented: 

“Using insects for farmed fish is absolutely brilliant” 

Despite being the smallest cluster, Cluster 3 reveals a consumer niche that is enthusiastic about 

IBFP. Furthermore, all of the clusters were willing to try products that included chips with an 
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image of the product on the package, even when they rejected other product profiles. This presents 

the possibility to successfully introduce chips as a gateway interaction with IBFP to the general 

population.  

The results from the conjoint analysis had some limitations, which were that it did not provide a 

clear understanding of why participants made the choices they did, and why the product claims 

had such a small influence on participants’ responses. Consequently, the comments compiled at 

the end of the survey were used as an additional source of information. A closer examination of 

the comments revealed valuable metadata that helped to clarify and contextualize participants’ 

decision-making. 

Participants from all clusters expressed their interest in promoting entomophagy due to their 

awareness of the benefits of consuming insects; however, they expressed hesitation in consuming 

insects personally. While they endorsed the benefits of IBFPs, they were not the main reason to 

consume such products.  

“I’ve read insect based proteins are a good, sustainable, efficient way to feed people. Eating 

bugs kind of grosses me out, but I like to keep an open mind and try it. It would need to be 

processed to the point where it wasn’t at all recognizable as an insect. …” 

This phenomenon has been reported in several studies; while consumers may openly express 

their support for healthy and environmentally friendly food options, these expressed concerns 

and preferences may not positively impact their willingness to actually consume IBFP 

(Ankamah-Yeboah et al., 2018; Naranjo‐Guevara et al., 2021; Spartano & Grasso, 2021; Szendro 

et al., 2020; Weinrich & Busch, 2021). In other words, while people may advocate for healthier 

and more sustainable food choices in principle, their practical openness to incorporating insects 
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into their diets may not always align with these ideals. This suggests that there may be other 

factors or barriers at play when it comes to the acceptance of insect-based foods, beyond just the 

desire for healthy and eco-friendly options. 

A consensus among participants from all clusters is that in order to consume IBFP, the insect 

ingredients would need to be hidden. The visibility of the insects was the most mentioned attribute. 

Participants expressed that using processed insects (e.g. in the form of flour) could mark the 

difference between acceptance and rejection. Other characteristics that were mentioned include 

the texture, taste, and smell.  

“I have no issue with insects as an ingredient in my food, as long as the food itself does not look 

like insects.” 

“Eating a plain roasted cricket is unappetizing, but if it’s in the form of a chip or other shape, 

I’m all for it.” 

A previous study by Broeckhoven et al. (2021) examined consumers’ willingness to substitute beef 

for different protein alternatives, including plant-based proteins. One of the clusters, labelled as 

“meat lovers”, were the least willing to substitute red meat and poultry for alternative plant-based 

proteins regardless of the product’s carbon-friendliness. The authors suggested that the high levels 

of meat attachment played a vital role in this cluster’s responses. Circus & Robison  (2019) found 

that there was a significant relationship between meat attachment and participants’ willingness to 

consume insects; participants with high meat attachment were less willing to consume insects than 

participants with low meat attachment. Van Thielen et al. (2019) noted that among the potential 

insect consumers, there are fewer individuals who partake in daily meat consumption. Conversely, 

the group least willing to try insects consists of more “real meat eaters”. Albertans are likely to 
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share a similar attitude towards conventional meat sources given the importance of meat 

production in the province. A participant expressed in one comment: 

“leave the bugs for[other] countries, we have real meat here” 

Another factor that was stressed by many participants is that the product’s presentation was very 

important to their perception of the product. The wording on the label was one of the most 

frequently mentioned elements. Participants stated that the use of the word “waste” was off-putting 

regardless of the intended positive connotation (i.e., reduction of food waste). These comments 

provide some insight into the lower-than-expected effect of the “food waste” claim.  

“I like the idea of diverted food waste being used as cricket feed but seeing the words “food 

waste” on a bag of snack is somewhat disconcerting.” 

The denomination of the product was also mentioned as being unappealing. Participants suggested 

describing in which manner the edible insects are integrated into the product. One suggestion by a 

participant was to change the name of the product from “Cricket chips” to “Chips made with insect 

flour”, which also serves to make clear that insects were not the only ingredient in the chips and 

takes some of the focus off the insect ingredients.  

Comparable findings have been reported for other novel food products; Hallman & Hallman, 

(2021) conducted an experiment in the United States in which two common names for frozen 

salmon made from fish cells were presented to participants. The aim of their study was to observe 

the effect of product denomination on consumer perception. When the product was labelled as 

“Cell-based” participants rated it more positively, were more interested in tasting and purchasing 

the frozen salmon than when the product was labelled as “Cell cultured”. 
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A similar study explored the effect of the denomination of a novel product in consumer acceptance. 

Bryant & Barnett (2019) tested the names “clean meat”, “cultured meat”, ”animal free meat” and 

“lab grown meat” to refer to in vitro meat. The terms “clean meat” and “animal free meat” yielded 

more positive attitudes towards in vitro meat than “lab grown meat”. Furthermore, the term “clean 

meat” had a higher behavioural intention towards in vitro meat. Given the negative associations 

that insects often elicit, the marketing of insect-based food products should take into consideration 

how the name of a product can alter consumer perception. 

The third major factor concerning the product presentation is the graphic design of the packaging. 

Per the objective of the study, the packaging design was kept as minimal as possible to make the 

attributes selected for the conjoint analysis the focus for participants. However, some participants 

stated that the design was too plain and unappealing, to the extent that, for some of them, the low 

ratings or unwillingness to try the product were guided solely by their dislike of the graphic design. 

“… it was really the lack of product design that made me less likely to buy the product, not the 

nutritional information or name. …” 

Although the graphic design was not part of the scope of this experiment, it affected participants’ 

responses. This highlights the powerful influence that the visual properties of a product have over 

consumer perception and could be used as a tool to increase consumer interest in IBFP. 

A final noteworthy element found in participants’ comments is the concern for food safety. Given 

that westerners often associate insects with the three “D”s, dirty, danger, and disgusting, (Castro 

& Chambers, 2019; Chan, 2019; Orsi et al., 2019), some participants mentioned that they need 

assurance regarding the safety of consuming insects, expecting to see regulation for insect 

production similar to the regulation currently in place for conventional meat sources as well as 
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having seals or certifications that could be shown in the packaging of the IBFPs. Allergies were a 

concern for some participants. People with shellfish allergies are advised to refrain from 

consuming insects like crickets due to the presence of proteins in their exoskeleton that are also 

present in shellfish (Duan et al., 2020). Concerns about ailments affecting the digestive track, like 

irritable bowel syndrome and problems when consuming fiber, were also mentioned.  

Multiple studies have reported that consumers expect mandatory labeling and certificates of 

quality in order to deem products made with animals fed with insects as acceptable (Altmann et 

al., 2022; Giotis & Drichoutis, 2021; Khaemba et al., 2022; Lippi et al., 2021). The findings point 

towards the lack of assurance of quality and safety as a major barrier towards the acceptance of 

insects in the food industry.  

Informational campaigns could help to educate people on the safety of edible insects as well as the 

potential risks. Information campaigns should aim to educate consumers about the use of insects 

as feed as studies have found that consumers in the Western hemisphere are relatively uninformed 

about livestock feed produced with insects (Ferrer Llagostera et al., 2019; Popoff et al., 2017; 

Rumbos et al., 2021; Spartano & Grasso, 2021; Weinrich & Busch, 2021). Presenting a wider 

variety of edible insect species along with the differentiation between insect species that are 

associated with disease and contamination, and edible insect species could prove to be helpful to 

improve consumers’ trust in IBFP. Nevertheless, if the edible insect industry is to keep growing 

and developing, it is to the interest of consumers and producers that regulations be put in place. 

However, current insect production is not standardized and is often not practiced on a large scale, 

which makes it difficult to create guidelines for the current state of this industry. 
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3.5. Study limitations 

The survey from this study was conducted completely online, making it reliant on participants self-

reporting their demographic information and opinions regarding the product. The nature of online 

anonymity made the survey vulnerable to including fraudulent data, which could have altered some 

of the results despite our best efforts to filter out disingenuous responses.   

This study did not ask participants about the frequency and type of interactions with IBFP. It is 

not possible to distinguish between participants who have had a single experience consuming 

insects and participants who are recurrent consumers of IBFP. Future studies should also take into 

consideration whether these experience(s) were viewed as positive or negative by participants. 

Another limitation is the absence of a question asking about participants’ diets. This aspect was 

brought up by the participants’ comments, suggesting that different diets could yield different 

perceptions of edible insects. A common viewpoint in the participants’ comments concerned the 

vegan or vegetarian population, which could have motivations to make changes to their diet to 

include insects. Future studies could stratify participants by their diet to investigate differences in 

perception and motivations between the groups and identify potential niches for insect 

consumption. 

3.6. Future research recommendations 

The way information is presented about insect-based food products can significantly impact how 

consumers perceive them. Future research should explore how different wording strategies can 

influence consumer attitudes and preferences. 

For many consumers, transitioning from traditional meat to insect-based alternatives can be 

challenging due to taste, texture, and cultural factors. Studying meat attachment and consumption 

habits could help researchers understand the emotional barriers that may exist when trying to 
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replace meat with insects. It can reveal the extent to which individuals are attached to meat and 

the psychological factors that influence their food choices. 

Knowing the level of meat attachment and eating frequency among consumers allows the 

development of targeted messaging strategies; individuals with a strong attachment to meat may 

require different messaging than those who eat meat infrequently. Future studies can explore how 

to effectively communicate the benefits of insect-based foods to different segments of the 

population based on their meat-related attitudes and behaviors. 

Livestock producers are increasingly exploring sustainable and cost-effective protein sources for 

animal feed, with edible insects emerging as a promising alternative to traditional options like soy 

or fishmeal. Future studies should look into the feasibility of incorporating insects into livestock 

diets, and assess their impact on animal health and growth. Additionally, research can focus on the 

economic viability of insect-based feed, considering production costs, feed conversion rates, and 

market demand. Quantifying the environmental benefits of insect-based feed compared to 

conventional options is crucial for encouraging the adoption of sustainable practices among 

producers. Considering regulatory standards and safety concerns for livestock feed, future research 

should assess the safety of insect-based feeds and identify potential legal or regulatory barriers. 

This approach can aid efforts to promote the adoption of insects as a viable and sustainable source 

of livestock feed. 

3.7. Conclusions 

A conjoint analysis aimed at evaluating how various product attributes (type of product, presence 

or absence of a product image, and product claims) influenced participants' acceptance of cricket-

based snacks revealed that the type of product was the main driver of overall liking and willingness 

to try among all participants, particularly in participant clusters with fewer individuals with 



66 

 

experience consuming insects. Across all clusters, cricket chips emerged as the preferred option. 

Conversely, product claims were marginally effective in persuading participants to like or try the 

cricket-based snacks, and could not be used to override aversion towards visible insect ingredients. 

The participant cluster comprising the greatest number of individuals with prior exposure to insect 

consumption had the greatest overall liking and willingness to try the cricket-based snacks. despite 

marginal effects from all product attributes on their liking. In this instance, it became evident that 

previous experiences had the most significant influence on the perception of the cricket snacks, 

highlighting the role of familiarity and exposure in shaping consumer preferences.  
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4. Chapter 4 – General discussion and conclusions 

In light of the expectation for global population to reach 9 billion by 2050 and the resulting increase 

in meat consumption, the search for innovative solutions to alleviate the strain on resources has 

become urgent. With conventional livestock farming already exerting considerable pressure on 

agricultural land, there is a critical need to explore alternative protein sources. Among these, 

insects stand out as a promising candidate, characterized by their minimal resource demands and 

protein content comparable to traditional meats. 

The potential of insect-based foods as sustainable nutrition sources has garnered the attention of 

researchers and the general public alike. However, a significant barrier to wider acceptance of 

insects as a food source is the aversion associated with entomophagy, which is exacerbated by 

food neophobia—the unwillingness to embrace new foods. Existing literature suggests a 

correlation between disgust sensitivity, neophobia, and rejection of insect-based foods. To 

overcome these hurdles, ongoing research endeavors are focused on devising strategies to enhance 

the acceptability of insect-derived products. Such strategies encompass familiarizing consumers 

with insect incorporation into foods, leveraging invisible insect ingredients, employing sensory 

experiences, and utilizing informative interventions and product labeling. To further explore the 

potential of the latter two strategies and inform the choice of information for the current research 

study, a literature review was conducted. 

The review of literature on the effect of information on the acceptance of insect-based food 

products revealed a growing interest in the topic, particularly between 2018 and 2022. However, 

the concentration of research in western European countries, such as Italy, Germany, Belgium, and 

the Netherlands, limits the generalizability of findings to a global scale. While insects have 



68 

 

emerged as a promising alternative protein source due to their minimal resource demands and 

comparable protein content to conventional meats, cultural differences may significantly influence 

acceptance levels. Thus, there is a notable gap in knowledge concerning the effects of information 

on acceptance in regions beyond Europe. 

Information interventions covered a broad range of topics, from nutritional benefits to cultural 

significance and environmental sustainability. Nutritional benefits, particularly protein content, 

were frequently emphasized, with health and environmental sustainability also being common 

themes. The literature suggests that information focusing on individual benefits tends to have a 

greater impact on acceptance compared to societal benefits, likely due to consumers' immediate 

concerns and sensory experiences driving food choices. 

The methodologies employed across reviewed studies varied widely, making comparisons 

challenging. However, a common trend emerged regarding the positive impact of information 

provision, particularly on individuals' perceptions of the nutritional benefits and sustainability of 

insect-based food products. The combination of information with sensory evaluation through 

tasting opportunities appears to yield the highest increase in acceptance rates. Future research 

should focus on standardizing methodologies, exploring sensory appeal in greater depth, reporting 

information types comprehensively, and conducting studies in diverse cultural contexts to obtain 

more globally representative results. 

The present study sought to analyse how personal beliefs and the characteristics of a cricket-based 

snack product would affect participants' acceptance of the product. The study employed an online 

survey including a conjoint analysis to investigate the factors influencing participants' perceptions 

of cricket-based food products. The survey encompassed demographic data, personal attitudes, and 

orientations, followed by a conjoint analysis of cricket-based food products. Participants were 
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recruited online from the province of Alberta, Canada, via social networks and email snowballing. 

The survey, conducted using Compusense® Cloud sensory software and Qualtrics software, ran 

from June to September 2021. A total of 600 responses were compiled for analysis.  

Demographic information collected included area of residence, gender, age, length of residency in 

Canada, education level, income, and previous experience with insect-based products. Personal 

beliefs were assessed through scales evaluating health consciousness, pro-environmental 

orientation, and attitudes towards entomophagy. Health consciousness was measured using a 

subscale from the Food Choice Questionnaire, while pro-environmental orientation was evaluated 

using the New Ecological Paradigm (NEP) scale. Attitudes towards entomophagy were gauged 

using the Entomophagy Attitude Questionnaire (EAQ). 

Conjoint analysis was employed to identify appealing attributes of cricket-based food products, 

considering type of product, presence of a product image, and product claims related to health, 

sustainability, food waste reduction, taste, and organic certification. A full design with 20 profiles 

was developed, with participants rating their overall liking and willingness to try each product 

profile on a 9-point hedonic scale and binomial scale, respectively. 

The study's findings indicated that information had minimal impact on participants' preferences 

for a cricket-based snack. The first hypothesis, stating that the type of product, the presence or 

absence of a product image, and product claims would affect participants’ overall liking and 

willingness to try cricket-based snacks, was partially disproven. While product claims related to 

health and sustainability had some impact on participants' perceptions, the effect was not as 

pronounced as initially hypothesized. This suggests that factors beyond mere product attributes 

play a significant role in shaping consumer attitudes toward insect-based foods, a likely one being 

the influence of pre-existing beliefs on consumer preference. To support this, the "entomophagic" 
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participant cluster consistently rated the product profiles favorably, suggesting that their liking was 

predetermined by personal convictions before the study commenced.  

On the other hand, the second hypothesis, postulating that product attributes will have varying 

degrees of influence on overall liking and willingness to try, was confirmed. Contrary to the 

minimal effect of claims on participants’ acceptance, product type and the presence of a visual 

representation of the product had substantial effect on participants' overall liking and willingness 

to try the product profiles. Product type held the most influence on the conjoint utilities, followed 

by the presence of a product image on the package.  

The third hypothesis proposed that personal beliefs would influence participants’ overall liking 

and willingness to try the product profiles. This hypothesis can be partially confirmed as a more 

positive attitude towards entomophagy, quantified using the Entomophagy Attitude Questionnaire, 

resulted in higher ratings and willingness to try cricket-based snacks. For future research, exploring 

different personal beliefs beyond those considered in this study is recommended. A suggestion is 

using The Eating Motivation Survey by Renner et al.  (2012), which evaluates 15 factors that 

influence food choice; namely, liking, habits, need and hunger, health, convenience, pleasure, 

traditional eating, natural concerns, sociability, price, visual appeal, weight control, affect 

regulations, social norms, and social image. The latter two factors concerning social influence have 

been under-researched in the context of insects as food and could provide valuable clues to 

understand consumers’ aversion to trying insects as food. Given the participants' homogeneous 

responses on health and environmental matters, diversifying the range of beliefs under scrutiny 

could provide a more nuanced understanding of factors influencing consumer attitudes toward 

insect-based products. 
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The fourth hypothesis stated that personal beliefs, overall liking and willingness to try the insect-

based food products would differ among clusters of participants with similar preference for product 

attributes. By employing Agglomerative Hierarchical Clustering methods, participants were 

assigned to one of three clusters according to their calculated utilities for each attribute level. The 

hypothesis was partially confirmed as the clusters’ attitude towards entomophagy, overall liking 

and willingness to try were different from each other. However, as mentioned above, personal 

beliefs related to health and environmental consciousness did not vary among clusters, leaving 

only one dimension of personal beliefs to guide the understanding of participants’ responses.  

The use of conjoint analysis in a study's methodology is a notable strength. Conjoint analysis 

provided a systematic method for examining consumers' preferences regarding different 

components of a cricket-based snack. The results of the conjoint experiment helped to demonstrate 

the importance of investigating traits other than those chosen for this investigation. Additionally, 

the use of personal belief measures allowed for a more systematic assessment of 

subjective aspects including health and environmental consciousness, and attitudes toward 

entomophagy. Furthermore, consistent use of well-established scales increases the credibility and 

replicability of study findings, supporting future research in the field. 

A suggestion for future research is shifting the focus from persuasion strategies to investigating 

the motivations behind pro- and anti-entomophagy behaviours and views. Conducting focus 

groups or individual interviews may provide a deeper understanding of the underlying factors 

shaping attitudes toward entomophagy, paving the way for more targeted and effective approaches 

in promoting insect consumption. 

The current study reveals a distinct divide among participants from Alberta, showcasing two 

contrasting groups: entomophagy enthusiasts (Cluster 3) and those reluctant to embrace insect 
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consumption (Clusters 1 and 2). Notably, some participants perceive insects as a solution to a non-

existent problem, which could be explained by the province's significant role as a major meat 

producer in Canada and the ready availability for consumers. This perspective positions insects as 

a last resort for individuals facing food insecurity, adding a layer of complexity to introducing 

them into the Albertan diet. The cultural dispositions observed in this study pose a notable 

challenge, suggesting that insects may not align with the preferences and needs of this specific 

population. The notion of insects as an unconventional or emergency food source may contribute 

to reluctance among participants. 

In spite of this, survey results underscore the potential of insects as a promising alternative for 

animal nutrition. Participants expressed enthusiasm about using insects as feed, especially 

considering the escalating costs associated with traditional animal rearing. This duality in 

perception emphasizes the need for targeted and nuanced approaches in promoting insect 

consumption within Alberta, recognizing both the cultural nuances and the potential for insects to 

serve as a sustainable solution in specific contexts, such as animal nutrition. 

In conclusion, as the concept of consuming edible insects remains relatively unfamiliar in Alberta, 

investigating the level of belief and trust that individuals place in the information provided by 

researchers is important for evaluating the effectiveness of promoting insect consumption. The 

reception and rational assimilation of information, while significant, do not always translate into 

changes in behaviour. Therefore, a comprehensive understanding of public perceptions, beliefs, 

and the relationship between knowledge acquisition and behaviour is essential for creating 

strategies that can successfully encourage the acceptance and incorporation of edible insects into 

dietary practices in this region. 
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This behavioural phenomenon is evident in the disconnect between individuals expressing pro-

environmental and pro-sustainability attitudes and their subsequent actions aligned with these 

beliefs. While someone may outwardly endorse environmentally friendly principles, their actual 

sustainable behaviour often falls short of these professed ideals. Understanding and addressing this 

disconnect is crucial for developing interventions that bridge the gap between positive 

environmental attitudes and tangible sustainability-oriented actions. Factors influencing this 

disparity warrant exploration, ranging from psychological barriers to societal norms, in order to 

enhance the efficacy of initiatives aiming to align attitudes with behaviour for a more sustainable 

future. 

While information has the potential to improve people's perceptions of edible insects, it is only a 

small part of the overall equation. Recognizing that information alone falls short in convincing 

individuals to incorporate insects into their diets is crucial. Cultural beliefs, emotional reactions, 

and sensory considerations all play important roles in shaping consumer behaviour. Therefore, a 

holistic approach that integrates targeted information with strategies addressing cultural 

dispositions and emotional responses is essential to effectively promote the acceptance and 

consumption of edible insects. 

The emotional response plays a critical role in the widespread acceptance of insects as a food 

source. Human food choices are deeply intertwined with emotions, cultural perceptions, and 

personal experiences. Understanding and addressing the emotional aspect is crucial because 

individuals often make food decisions based on feelings of disgust, fear, or novelty. By identifying 

and strategically targeting these emotions, marketing efforts can work to shift perceptions, making 

edible insects more appealing and acceptable. Moreover, positive emotional associations can 

create a connection between consumers and insect-based products,  creating a sense of familiarity 



74 

 

and comfort that is essential for overcoming the initial resistance to adopting insects as a 

mainstream food item. To summarize, recognizing and managing emotional responses is key to 

navigating the complex landscape of consumer acceptance and facilitating the integration of 

insects into everyday diets. 

Taking into account consumers' emotional reactions to edible insects is a fundamental component 

of successful marketing and informational campaigns. These campaigns should go beyond 

presenting factual information and engage with consumers on an emotional level. By recognizing 

and strategically addressing emotional barriers, such as disgust or apprehension, marketers can 

tailor their messages to evoke positive emotions, curiosity, or a sense of adventure. This emotional 

connection enhances the likelihood of consumers embracing the idea of insect consumption. In 

essence, an in-depth understanding of emotional responses is the foundation for developing 

effective campaigns that not only inform but also resonate with consumers, therefore contributing 

significantly to the widespread acceptance of insects as a viable and sustainable food choice. 

Using social influence emerges as a potential method to appeal to the emotional side of consumers. 

By creating a sense of familiarity and closeness with the concept of insect consumption, marketing 

strategies can effectively counter the perception of insects as a foreign concept in the realm of 

food. Highlighting social norms, communal practices, or positive experiences within a group 

setting can create a shared connection, making the idea of consuming insects more relatable. By 

emphasizing social influence in this manner helps bridge the emotional gap, paving the way for 

greater acceptance and incorporation of insects into dietary choices within a community or societal 

context. 

Moreover, incorporating influencers or opinion leaders within a community who openly endorse 

and participate in insect-based diets can create a ripple effect. People often look to others for cues 
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on acceptable behaviour, and when influential figures within a community embrace insect 

consumption, it can positively influence the attitudes and emotions of others. 

By strategically weaving social elements into marketing campaigns, the goal is to establish a sense 

of familiarity and acceptance, mitigating the emotional resistance associated with the novelty of 

insect consumption. This approach aims to align the emotional responses of consumers with 

positive communal experiences, ultimately contributing to a shift in perception and fostering 

greater openness to incorporating insects into everyday diets. 

To enhance the promotion of entomophagy, delving into the motivations of individuals who 

already embrace this diet within the non-entomophagic context of the western world becomes a 

powerful tool. Understanding how these motivations align with or differ from prevailing cultural 

norms, environmental conditions, and dietary backgrounds can provide valuable insights. By 

uncovering the factors that drive individuals to adopt entomophagy in a non-traditional setting, 

researchers can discern whether these motives can be effectively translated to a broader 

demographic. 

These insights not only contribute to a more complete understanding of the cultural and 

environmental factors influencing entomophagy but also shed light on the feasibility of integrating 

insect consumption into the mainstream diet. Recognizing shared motivations across diverse 

populations can inform targeted strategies that resonate with a wider audience, potentially paving 

the way for a more widespread acceptance of entomophagy within the broader context of Western 

dietary practices. 

The actual sustainability of insects as a protein source is dependant upon their minimal processing 

and consumption in their entirety. The current practice of incorporating insects into existing food 
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products, while useful to familiarize consumers with entomophagy, may fall short in inducing a 

substantial shift in resource usage for food production or altering the demand for conventional 

meat products. 

In order to accurately assess the impact caused by insect-based food products, in-depth research is 

required to identify the "tipping point." This key threshold would signify when the production and 

consumption of insect-based foods yield tangible benefits, such as reduced environmental impact 

and increased resource efficiency. Analyzing this tipping point is critical for understanding how 

insect consumption could shift from a niche practice to a mainstream dietary choice, thus fulfilling 

its potential to make a significant contribution to sustainable and resource-efficient food systems. 

In conclusion, the study suggests that the broader Albertans may not be fully accepting of a cricket-

based snack for human consumption. However, the observed curiosity among participants 

indicates a potential avenue for ongoing education and familiarization efforts. Rather than focusing 

solely on human consumption, the study hints at the possibility of redirecting attention towards 

utilizing insects as feed. This dual approach acknowledges current preferences while capitalizing 

on existing curiosity, presenting an opportunity to gradually introduce and normalize the concept 

of insect consumption within the broader context of Alberta's cultural and dietary landscape. 

Notably, the study suggests that Albertans might be more accepting of a cricket-based snack if the 

insect component is entirely invisible. The findings indicate that for non-entomophagic 

participants, the type of product played a crucial role in shaping preferences. This insight 

emphasizes the potential for innovative approaches, such as incorporating insects in a manner 

where their presence is imperceptible, to bridge the gap between consumer preferences and the 

integration of insect-based snacks into the dietary landscape of Alberta. 
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Appendix A. Survey questionnaire 
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Appendix A. (continued) 

 
  



106 

 

Appendix A. (continued) 
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Appendix A. (continued) 
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Appendix A. (continued) 
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Appendix A. (continued) 
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Appendix B. Product profile images presented in the survey. 
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Appendix B. (continued) 
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Appendix B. (continued) 

 

  



113 

 

Appendix B. (continued) 
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Appendix C. Supplementary Table 1 

Table S 1. Average utilities for the attributes and their levels of the cricket-based snacks. 

Source Minimum Maximum Mean 
Std. 

deviation 

Intercept 0.000 9.000 4.614 1.700 

Product-chips -6.500 5.500 0.851 1.229 

Product-roasted -5.500 6.500 -0.851 1.229 

Image-no -3.500 4.000 -0.085 1.015 

Image-yes -4.000 3.500 0.046 0.720 

claim-food waste 0.000 0.000 0.000 0.000 

claim-healthy -6.000 4.000 -0.090 0.903 

claim-organic -3.000 5.000 0.047 0.545 

claim-sustainable 0.000 0.000 0.000 0.000 

claim-tasty -1.500 2.333 0.057 0.313 
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Appendix D. Supplementary Figure 1 

 

Figure S 1.  Dendrogram illustrating the results of agglomerative hierarchical clustering, revealing 

the formation of three distinct clusters.  
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Appendix E. Supplementary figure 2 

 

Figure S 2.  Mean Utilities for each product attrbute level per participant cluster. 
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