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1. Introduction 

 Background 

Insects present numerous opportunities. Their inclusion in human diets and as feed was 

included as strategies to support the realisation of the Sustainable Development Goals 

(SDG) of food security, improved nutrition (SDG 2) (Dicke 2018) and responsible 

production and consumption (SDG 12). They are a considerable source of energy 

(carbohydrates), macro-nutrients (protein and amino acids, fat) and micro-nutrients 

(minerals, vitamins) (Rumpold and Schlüter 2013). Insects such as crickets were found 

to be a superior source of protein when compared to a plant source (soy protein) (Belluco 

et al. 2013). They also potentially contain high levels of iron (although levels vary from 

species to species) (Michaelsen et al. 2009). Their production is accompanied by 

negligible greenhouse gas and ammonia emissions (Oonincx et al. 2010) and emission 

of methane only for species such as cockroaches and termites. They present an 

opportunity to greatly reduce the CO2 emissions of food systems. Insect farming results 

in fewer GHG than large livestock production, which accounts for an overall 18% of CO2 

equivalents (van Huis 2013); emissions levels are similar to those from chickens. 

Feeding insects with bio-waste could make insect production even more environmentally 

viable (Dobermann, Swift, and Field 2017). Additionally, rearing insects results in 

potentially lower land use than for large animals. Currently, livestock production 

consumes about 70% of available agricultural land worldwide while insects require less 

space: the production of one kilogram of fresh mealworms was found to be 10% of the 

land used for the production of beef (Oonincx and de Boer, Imke J. M. 2012). Yet, life 

cycle assessments of edible insects are limited in number (Baiano 2020). The use of 

insects in animal feed also has potential: insects are already part of the natural diet of 

pigs, insects and fish, making them ideal feed alternatives as a replacement for soybean 

meal and fishmeal (Rumpold and Schlüter 2013). 

Insects are part of the diet of around two billion people worldwide, especially in Asia and 

Latin America and more than 2,000 consumed species are cited in the scientific literature 

(Jongema 2017; Ramos-Elorduy 2009; van Huis 2013). To cite only a few, beetles, 

caterpillars, grasshoppers and crickets are among the most eaten species (van Huis 

2016). Insects are eaten at different life stages, especially as pupae, larvae or nymphs 

(Kouřimská and Adámková 2016) and various methods are used to prepare them, such 

as boiling, grilling and frying (Ramos-Elorduy 2009). In a recent review of Mancini et al. 

(2022) mapped the market potential insects have in Europe in terms of use in Europe as 

whole insects, ingredients or products with added edible insects given the regulatory and 

consumer acceptance framework. 

 Consumer acceptance of insects for food and feed in Europe 

 Regulatory barriers 

In Europe, the use of insects as food is more restricted, despite historical traces of use 

in Ancient Greece (Bodenheimer 1951). While a major hurdle is the lack of clear 

legislation (Halloran et al. 2018), the entry into force of the Novel Food Regulation 

(European Commission 6/1/2021) (2015/2283) in January 2018 and its implementing 

regulations provide harmonized rules and a framework for the production and 
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commercialisation of edible insects. Insects and insect-based food products must be 

authorized before being placed on the EU market. The process takes at least 17 months 

(Baiano 2020). The regulation offers a simplified process for novel foods that are new in 

EU markets but traditionally consumed in third countries. It requires the notification of 

the food business operator and proof that the traditional food is safe and that it has been 

part of the customary diet of a significant number of people in at least one third country 

for longer than 25 years). The recent EU Commission Regulation (EU) 2021/1372 on 

insect-based proteins for poultry and pigs (August 2021) also opens new opportunities. 

 Consumer barriers  

A second major hurdle entails consumer acceptability of insects as food and feed 

products in Europe. Insects belong only marginally to European consumption habits (van 

Huis et al. 2013), inspire fear and disgust (Jensen and Lieberoth 2019; Looy, Dunkel, 

and Wood 2014) or are associated with hunter-gatherer cultures and thus not considered 

culturally and socially acceptable (Hartmann et al. 2015). In Western cultures, insects 

elicit strong negative reactions: “deeply embedded in the Western psyche is a view of 

insects as dirty, disgusting and dangerous” (Looy, Dunkel, and Wood 2014, p. 132). Yet, 

there is an emerging trend for insects as food, considered an exotic, luxury product to be 

consumed as part of a culinary experience, or as a means of social distinction.  

On the supply side, start-ups and small and medium size companies have specialised in 

insect rearing and insect-based products. Large-scale companies were so far reluctant 

to associate their brand image with insect foodstuff. For example, the disgust factor of 

insect-based products might affect or impact brand equity when suggesting the addition 

of an insect-based product to a brand’s portfolio (Castro and Chambers 2019). They are 

also reluctant to incur significant investments before widespread adoption of insect-

based food and feed is observed, due to regulatory barriers as well as the capital-

intensive input management and scaling-up challenges, and preferred to invest into other 

meat-alternatives.  

It is crucial to understand the potential of the European market and to identify successful 

strategies for increasing consumer trust and acceptance. Exploring trust and acceptance 

of insect-based products is a precondition for large-scale marketing. Specifically, there 

is a need to explore the product-related factors which can positively influence the 

acceptance of insect-based food and feed products, and how these vary according to 

the segments of the population, themselves based on socio-demographical and latent 

psychological and behavioural factors. There is little preference elicitation literature 

which has covered insect-based food and feed products to analyse the acceptance and 

willingness to pay (WTP) of consumers for insect-based food products. 

In parallel to market-driven initiatives, efforts from policymakers to set priorities and to 

provide an enabling legal and regulatory environment for the development of insect 

rearing for food and feed are remarkable. FAO recognized the priority to include insect-

based protein into Western diets to tackle food insecurity, environmental pressures, 

population growth and increasing demand for protein among the middle classes and 

therefore the need for alternatives to conventional livestock (van Huis et al. 2013). The 

EU harmonized a legislative framework for novel food that applies to insects and directed 

sizeable subsidies to leading insect farming start-ups to develop insect-rearing for food 

and feed at an industrial scale (Pothering 2019; Tucker 2020) as well as funds for 

research and innovation as part of the Horizon 2020 program. 
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 Objectives 

The overarching objective of this report is to identify successful strategies for increasing 

consumer trust and acceptance of insect-derived food and feed.  

For this, we follow several practical objectives: 

The first objective is to review sociodemographic, attitudinal personal determinants as 

well as attributes of insect-based food and feed products which have been investigated 

academically via preference elicitation methods. The first part of the report consists of a 

review of strategies that were identified to increase the acceptance of insects. It also 

presents attributes and attribute levels that were identified during an expert workshop in 

Copenhagen and via a literature review which could apply to novel food and feed 

products derived from insect proteins.  

The second objective is to estimate the consumer acceptance of German, Italian and 

Portuguese consumers for insect-based food products and products derived from insect-

fed animals. Given the recent entry into force of new EU regulation authorizing the use 

of insect-based feed for poultry, there is a specific need to estimate consumer 

acceptance for insect-fed chicken. Consumer preferences and WTP are good 

correlates of acceptance as they reflect a food choice rather than a stated behaviour or 

an attitude. For this, we determine consumer preferences for insects as food and food 

from livestock fed with insects via a discrete choice experiment (DCE) as a preference 

elicitation method.  

The third objective is to test the effect of prior information about insects as food and 

meat alternatives as marketing strategies. Previous literature has showed that certain 

information can promote increased acceptance of novel food products. We identify the 

effects of providing prior information (claim on the insect-protein content, general 

claim on sustainability of meat alternatives) on the choice decision of insect-based food 

and food made of insect-fed chicken as part of the DCE. 

As a fourth objective, we explore segmentation as a strategy to gain trust and 

acceptance in insect-based food and food from insect-fed animals: For this, we identify 

latent classes of consumers based on the importance and utility attached to each 

attribute and combination of attributes (ingredients, convenience) on the purchase 

decision of segments of consumers.  

In particular, we identify latent segments of consumers who are more willing to 

adopt insect-based food based on their food product choices. We explore the 

sociodemographic and psychological profiles of these latent classes.  

A fifth objective is to contribute to growing literature on attitudinal determinants of food 

choice, by investigating factors which were so far scarcely covered by the literature. A 

fifth objective is therefore to identify the influence of attitudinal determinants such as 

trust and prior experience of entomophagy on consumer preferences for insects as 

food.  

Given the low level of acceptance of insect-based food products documented among 

European consumers, we expect a certain share of the participants to systematically turn 

down insect-based food products. We call them the never-takers. The sixth objective 

consists in gaining insight into priming strategies (narratives) that could convince never-

takers to try insect-based food.  
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Finally, several insect-based food products were developed in the SUSINCHAIN WP5. 

To provide first insights onto the potential of the developed products, we measured 

reported preferred and least preferred products.
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2. Literature Review: Factors determining consumer 

acceptance of insect-based food and feed and 

strategies to increase it 

With growing interest in the large-scale utilization of insects and insect proteins as food 

and feed, consumer acceptance of edible insects has become of increasing importance. 

Up to now, in Europe, acceptance of edible insects is low (Hartmann and Siegrist 2017; 

Mancini et al. 2019a; Mancini et al. 2022). In addition to legal restrictions and resultant 

low availability until recently, non-familiarity, food neophobia and disgust are critical 

factors impeding the advance of edible insects on Western markets (Hartmann and 

Siegrist 2017; La Barbera et al. 2018; Orsi, Voege, and Stranieri 2019; Tuorila and 

Hartmann 2020). To overcome these obstacles, it is sensible to review determinants of 

consumer acceptance of insect-based food, and adapt successful strategies and lessons 

learnt from similar food products and valorisation concepts. 

 Determinants of consumer acceptance of insect-based food 

Several reviews on consumer acceptance of edible insects in Europe mapped the factors 

which determine consumer acceptance for insect-based food products, and summarize 

recent findings on this matter (Hartmann and Siegrist 2017; Kröger et al 2022 Mancini et 

al. 2019a; Sogari et al 2019b; Payne et al. 2016 ; Onwensen et al 2021). 

It was determined that sociodemographic factors, psychological traits, past consumption 

experiences and the cultural framework can have significant effects on acceptance, as 

well as characteristics of the specific products and contextual factors (Hunts et al. 2020; 

Payne et al. 2016; Sogari et al. 2019b). In a recent and extensive systematic literature 

review of Kröger et al. (2022), studied determinants were presented. They comprise the 

following: 

 Product characteristics: Taste (Balzan et al. 2016; Cicatiello 2020), 

convenience (Caparros Megido et al. 2016) preparation (Tan et al 2016), visibility. 

Acceptance also varies depending on product characteristics and settings such 

as convenience, preparation (Caparros Megido et al. 2016; Tan, van den Berg, 

and Stieger 2016), or information provided (Verneau, La Barbera, and Furno 

2019). 

 Setting and information: Modification of the choice context was shown to 

influence food choices (e.g. GMO). Effect of providing information has been 

studied in several studies. Acceptance depends on the cultural framework 

(Baiano 2020; Sogari et al. 2019b). This indicates that national or regional 

marketing campaigns could be more promising than a European or even global 

approach (Piha et al. 2018; Sogari et al. 2019b). Sogari et al. (2019b) further 

speculated that consumer acceptance will increase with increasing availability. 

This is in accordance with findings for novel food (Tuorila and Hartmann 2020).  

 Personal characteristics: Acceptance for trying insects as food appears to differ 

by segments of the population. Sociodemographic factors have been linked to 

willingness to eat insects: Male consumers are more likely to adopt insects as 

substitutes for meat (Verbeke 2015; Videbæk and Grunert 2020). Being 

vegetarian or vegan also determines consumer acceptance of insects as food 



 
 
 
 

 
11 

Consumer acceptance of insect-based food and feed products  
Explore successful strategies for gaining trust in and consumer acceptance of novel food and feed 

products derived from insect proteins 

(Elorinne et al. 2019). Psychological factors such as disgust and food neophobia 

(La Barbera et al. 2018), familiarity (Barton, Richardson, and McSweeney 2020) 

and environmental attitudes (Kornher, Schellhorn, and Vetter 2019) were also 

able to explain consumer acceptance of eating insects.  

 Rational aspects 

2.1.1.1 Familiarity and social acceptability 

The acceptance of an insect-based product is likely to increase with increasing familiarity 

with the product. This includes the incorporation of insects in familiar products or using 

familiar flavour profiles (Hartmann et al. 2015). It has also been suggested that the use 

of familiar food products reduces food neophobic reactions (Hartmann et al. 2015).  

By contrast, analogous to the successful marketing of sushi in the 1960s in the US, it 

was proposed that insects should be introduced to the Western market using authentic, 

traditional cuisine and not be incorporated into Western products such as burgers – 

which has been unsuccessful so far (House 2019). Furthermore, significant effects of 

perceived social acceptability on insect tasting behaviour were observed for family 

members (Sogari, Menozzi, and Mora 2017) and peers (Jensen and Lieberoth 2019). If 

eating insects is perceived as socially appropriate, the willingness to taste increases. 

During a surprise tasting session among new students at a Danish college, 27.5 % of 

the students that stated that they would not eat insects, ended up tasting them. This 

intention-behaviour gap had also been observed by Rumpold and Langen during a 

tasting experiment (2019). It has been suggested that broadcasting the number of people 

already eating insects and utilizing influencers and role models as spokespersons – 

especially instead of emphasizing the lack of acceptance – could be an effective tool for 

the promotion of Western entomophagy (Jensen and Lieberoth 2019).  

In order to lower barriers to consumption, it is recommended to change negative 

perceptions of the taste experience by emphasizing the positive sensory attributes of 

edible insects (Sogari, Menozzi, and Mora 2018), and create incentives to motivate 

consumption. This supposes efforts in developing products that not only increase trial 

probability but also perform well in relation to comparable products in existing diets 

(Baiano 2020). We list below several levers, identified in a literature review, which could 

be activated to lower barriers to consumption. 

2.1.1.2. Prior experience 

Accordingly, familiarity with the idea of eating insects, e.g. due to (cultural) exposure or 

individual experience also plays an important role in consumers´ willingness-to-try and 

liking (Tan et al. 2015).  

Prior experience was shown to be an important prerequisite of food choice, as it drives 

the development of sensory preferences (Eistein and Hornstein 1970). The absence of 

prior experience makes food choices highly dependent on interest and disgust. Yet, 

recent studies in Belgium, the UK and Australia, two countries comparable to mainland 

Europe showed that only a minority of participants reported having eaten insects in the 

past (Caparros Megido et al. 2016; Florença et al. 2021; Hopkins et al. 2022; Kornher, 

Schellhorn, and Vetter 2019; Stone et al. 2022).  

There is evidence that experience of entomophagy can affect consumers’ attitudes 

toward insect-based food (Tan et al. 2015). With the help of focus group discussions, 

Tan et al. (2015) showed how past eating experience leads to a distinct assessment of 
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the edibility of insect species. The likelihood of sensory liking and future insect 

consumption was positive with the report of a prior experience of entomophagy 

(Caparros Megido et al. 2016; Hopkins et al. 2022). This provides evidence that creating 

an eating experience can be a driver of acceptance of insects as food which needs 

further investigation via DCE to confirm that prior experience drives preferences for 

insect-based food. 

2.1.1.3. Visibility and preparation methods 

It was suggested that the invisibility of insects in a food product increased willingness-

to-taste (Lombardi et al. 2019; Mancini et al. 2019a; Mancini et al. 2019b). Since visibility 

was identified as a barrier, the use of processed insects was seen as a promising 

strategy to increase consumer acceptance of insects (Orsi, Voege, and Stranieri 2019). 

Significant effects of the visibility of insects in food pictures were observed. Compared 

to pictures of the same food products with invisible mealworms, the pictures with visible 

mealworms were rated significantly more inappropriate, more distasteful and less edible 

(Jensen and Lieberoth 2019).  

The strong influence of preparation methods has been shown (Balzan et al. 2016; Tan 

et al. 2015). van Huis (2013) stated that the transformation of the insect into more 

conventional forms or by adding extracted and purified insect proteins to conventional 

food has the potential to increase consumer acceptance. Indeed, consumers may be 

more likely to trust unusual and unappealing foods if they are not visually perceptible and 

are prepared in familiar ways. Incorporating insect proteins into familiar dishes like salads 

would be one possibility (Schosler, Boer, and Boersema 2012).  

The form and size of the insect influence its visibility, which in turn largely influences the 

rejection or acceptance of the food product. A transition towards a diet including insects 

will therefore first require the incorporation of minced or powdered insects in ready-to-

eat products, to increase familiarity (Caparros Megido et al. 2016). Caparros Megido et 

al. (2016) investigated how the visibility of the insects in food triggers different inferences 

of liking, among eaters and non-eaters of insects in the Netherlands. The more visible 

and “whole” the insect, the more negative the liking. Invisible, processed mealworms 

were more accepted when introduced in energy shakes, energy bars, burgers, soups, 

sandwiches and snacks than visible insects (Cavallo and Materia 2018; de-Magistris, 

Pascucci, and Mitsopoulos 2015; van Thielen et al. 2019). In Italy, Roma, Ottomano 

Palmisano, and Boni (2020) confirmed the results of previous studies that the 

acceptance for insect-based food was low (23%) but showed that most respondents 

would be ready to try it in the form of food supplement or feed, yet not in a familiar food. 

This is in line with the findings of Hartmann et al. (2015) who showed that offering insects 

in a processed form, so that their origin is no longer visible, may help to overcome initial 

rejection (Hartmann et al. 2015).  

Other techniques might include flavouring insects with familiar spices such as paprika 

(Caparros Megido et al. 2014). The flavouring appeared to play a crucial role in 

determining taste (Sogari et al. 2019b). In several studies, it was concluded that savoury 

preparations are more appropriate to increase acceptance of insect-based foods (Tan et 

al. 2015; Tan et al. 2016; Tan, van den Berg, and Stieger 2016).  

Using familiar preparations may lower barriers to acceptance due to the reduction of 
uncertainty and the positive sensory expectations elicited by a familiar preparation 
method. Yet, consumer acceptance is not simply achieved by preparing insects in 
familiar ways. Sogari et al. (2019b) emphasized the need to investigate whether Western 
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consumers are more open to insect preparation mimicking traditional insect-based 
dishes from e.g. China or whether a westernization of insect-based dishes is a 
prerequisite for acceptance. An additional preparation strategy to explore is presenting 
insects on a plate prepared with techniques associated with haute cuisine (Deroy, 
Reade, and Spence 2015; Halloran et al. 2018). 
 

The majority of studies tend to show a consumer preference for convenient products 

through the premium they are willing to pay for a convenient product. One study by 

Engels, Hansmann, and Scholz (2010) showed that despite the low importance rating of 

the convenience criterion with respect to sustainability, consumers and experts still 

agreed that it is an important purchasing criterion. Studies showed that a high preference 

for convenience products positively contributed to the willingness to adopt insect-based 

food products (Hartmann et al. 2015; Hartmann and Siegrist 2016; Verbeke 2015). 

Kornher, Schellhorn, and Vetter (2019) found that convenience products are highly 

associated with the probability of being ready to consume insects in the future. 

Preferences for food products contain insects at all or not was previously studied. For 

example, in  Kornher, Schellhorn, and Vetter (2019), the preference for beef patty wit 

and without insects was examined. Tan, van den Berg, and Stieger (2016) showed that 

the perceived appropriateness of mealworms as food has a much stronger influence on 

acceptability than familiarity with the food product (Tan, van den Berg, and Stieger 2016). 

In the study of Kornher, Schellhorn, and Vetter (2019) in Germany, it was found that over 

40% of the respondents were willing to consume an insect burger but that only a minority 

(15.9%) were willing to consume buffalo worm, indicating differential perception of the 

specific insect species compared the more abstract construct of eating an insect. 

Consumer acceptance may be achieved by considering the appropriateness of the insect 

species and their development stage when they are introduced as food products. 

Preferences for specific insect species used in food products as alternative to meat need 

further investigation. 

 

2.1.1.4. Marketing strategies: branding, segmentation, point of sales, pricing and 

promotion strategies 

Marketing strategies should be considered to improve the acceptance of insect-based 

food and feed products. We follow Hunts et al. (2020) who applied the Theory of Diffusion 

of Innovation (Rogers 2003) to insects as a food innovation. The adoption of an 

innovation, and all the more so when it is a matter of food innovation, is not a linear 

process (as with sushi and pizza). There is therefore a need for supply-side development 

and appropriate marketing to improve the adoption of food insects. These developments 

include observability, trialability, compatibility and complexity. Increasing the familiarity 

with insect-based products will increase acceptability. This can be achieved through 

multiple exposures, observing other people consuming insects, having the opportunity 

to try insects and being able to easily obtain these insect products.  

Segmentation is a strategy to explore to gain trust and acceptance: several studies 

highlighted that the acceptance of products containing insects depends highly on a 

variety of consumer traits, and preferences (Videbæk and Grunert 2020). The inclusion 

of individual differences should thus be considered a relevant factor in future studies and 

as a segmentation criterion (Onwezen et al. 2019). Especially to increase observability 

and thus acceptability of insect-based food products, recent studies recommended 
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targeting based on segmentation, with a focus on change agents, such as edible insect 

entrepreneurs and early adopters (Ho et al. 2022; van Thielen et al. 2019). In line with 

this strategy, Hunts et al. (2020) identified the potential of increasing the knowledge 

provided by an authoritative/respected source and the increased acceptance among 

gatekeepers as an important initial step to increasing familiarity through observability and 

thus the odds of consumer acceptance. The use of insects as high-end consumer 

products also integrates this strategy (Berger et al. 2018b; Han et al. 2017). 

Dutch and Belgian consumers' willingness to taste insects due to their curiosity and 

interest in environmental benefits may facilitate the introduction of insects as food. Yet 

the unwillingness to adopt insects into existing diets despite interest (Tan et al 2015; 

Verbeke 2015) highlights the need to consider intentions of repeat consumption after 

testing (Caparros Megido et al. 2014). Barton, Richardson, and McSweeney (2020) 

showed that after consuming cricket protein powder, the study participants were more 

willing to buy cricket powder. Furthermore, they were willing to recommend it to their 

friends. This highlights the need to provide consumers with the opportunity to taste 

insects and that they are sensorially appealing as a prerequisite to acceptance. 

The need for a better conception of marketing and insect-based product advertising was 
underlined (Sogari et al. 2019b). Strategies to increase consumer acceptance include 
renaming insects to symbolize their edibility and consumption purpose (Deroy 2015; 
Deroy, Reade, and Spence 2015) or giving them more appealing, friendly names (Baker, 
Shin, and Kim 2016; Han et al. 2017). van Thielen et al. (2019) recommend using the 
word "Insect" carefully and favouring other terminology such as "invisibly incorporated 
insects" (van Thielen et al. 2019). Greater familiarity with insect-based food products can 
be achieved via the sale of nutrients and functional components extracted from the insect 
bodies (Han et al. 2017).  
 
Design-focused strategies can also be explored to facilitate acceptance for an insect-
based food product (Kauppi, Pettersen, and Boks 2019). Packaging can be a medium to 
transmit knowledge about the product and to gain consumers’ trust. Suggesting relational 
(type of dish) and similarity-based analogies (taste and texture) to other food products 
on the packaging also appeared as a useful strategy for introducing insects to consumers 
(Kauppi and van der Schaar 2020). 
 
Finally, acceptance of a product is highly dependent on the point of sale. van Thielen et 
al. (2019) identified consumers’ preference in Belgium to buy insect-based products in 
supermarkets followed by health food stores and catering or online. Low preference was 
shown in regular food stores and online stores. 
 

2.1.1.5. Information 

It has been proposed that information about beneficial aspects of insect consumption 

such as health and environmental aspects could increase the willingness to taste and 

enhance consumer acceptance (Barsics et al. 2017; Mancini et al. 2019b; Verneau et al. 

2016). However, there is contradictory evidence. Verneau et al. (2016) analysed the 

intention to eat (intention) and actually having eaten an insect-containing chocolate bar 

(behaviour) upon watching a video about either societal or individual benefits of 

incorporating insect proteins into the human diet. They determined that communication 

had a positive impact on both intention and behaviour. They further observed that non-

conscious negative associations – while a powerful aspect regarding behaviour – did not 

restrain the effectiveness of communication (Verneau et al. 2016). Accordingly, Rumpold 
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and Langen (2019) observed an overall positive impact of information on the consumers´ 

willingness to try insects, in general. It was also observed that an inept attempt at 

communication could have a negative effect on perception towards insect-based 

products – for example, if disgust is induced – even if the participant had already had a 

pre-existing positive attitude (Barsics et al. 2017). Consumers are more willing to pay a 

higher price for an insect-based product if they are accompanied by a nutritional health 

claim on their omega-3 content (de-Magistris, Pascucci, and Mitsopoulos 2015). On the 

other hand, another strand of studies indicated the low impact of information about 

positive environmental and social effects on increasing the willingness to pay for insect-

based products (Pascucci and de-Magistris 2013). Simply informing people regarding 

environmental benefits of insect consumption has proven insufficient for convincing 

various consumer groups to accept insects as a new food source (Hartmann et al 2015; 

Verbeke 2015; Hartmann and Siegrist 2016). Similarly, the perceived nutritive value has 

not yet been a significant predictor of willingness to eat silkworms and crickets (Hartmann 

et al. 2015). Berger et al. (2018a) determined that utilitarian claims regarding health and 

environmental aspects were less effective than hedonic advertisements. They further 

observed that expectations caused by particular claims mediated between claim and 

consumption. They concluded that hedonic claims of insect-based food resulted in higher 

expectations and led to higher willingness to taste and higher scores for taste (Berger et 

al. 2018a). On these grounds, Berger et al. (2018a) recommended hedonic 

advertisements for insect-based food products. This is an indication that insects should 

be marketed differently from value-added surplus products (VASP) where social claims 

were promising (Bhatt et al. 2018; McCarthy, Kapetanaki, and Wang 2019). Other 

aspects include the availability of information on the insects´ origin and safety (Mishyna, 

Chen, and Benjamin 2020). Still to be investigated are whether the perceptions of risks, 

such as allergens, microbial risks, and mass production (processing) (Dobermann, Swift, 

and Field 2017), as well as benefits and control (regulation and labelling) are important 

for consumer acceptance of insects as food (Baiano 2020). 

2.1.1.6. Trust 

Trust intervenes as a mechanism of reduction of complexity, used to assess the benefits 

and risks associated with a hazard when knowledge is missing (Siegrist 2019). Trust is 

not a one-dimensional construct. According to the same author, trust measures can 

widely be classified as general trust, social trust and confidence. While general trust 

entails trust in an unknown person and is viewed to reflect a person’s moral belief and 

worldview (Uslaner 2002), social trust, it is to say, trust in persons and institutions can 

be defined following Mayer, Davis, and Schoorman (1995) as:  

“the willingness of a party to be vulnerable to the actions of another party based on the 

expectation that the other will perform a particular action important to the trustor, 

irrespective of the ability to monitor or control that other party” (Mayer, Davis, and 

Schoorman 1995, p. 712). 

According to Siegrist, Connor, and Keller (2012), trust is the belief that a person or 

institution to be trusted would act as a trusting person would in the same situation, and 

implies shared values (ingroup membership, morality, caring, integrity). They 

distinguished trust from the confidence which is related to competence or past 

performance (Siegrist 2019). Taking an associationist view, trust and perceived risk are 

both independent factors of attitude (Eiser, Miles, and Frewer 2002).  
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Trust plays a role in consumers’ food choice decisions when uncertainty dominates and 

knowledge and information are lacking (Tonkin et al. 2015). It has consequences, 

particularly on how consumers perceive food quality and safety information. Yeh, 

Hartmann, and Langen (2020) showed that consumer trust plays an important role in 

food choice decisions. Institutional trust has been found to play an important role in 

explaining the acceptance of new food technology (Roosen et al. 2015) and social trust 

in the perception of food benefits and acceptance of new food products (Siegrist 2008). 

Previous studies from literature which have investigated trust in food products have 

shown that trust is an important factor concerning the WTP for genetically modified food 

(Ardebili and Rickertsen 2020; Ding, Veeman, and Adamowicz 2012) and that trust in 

organic logos fully explains consumers’ choice for organic product and related 

willingness to pay (Zanoli et al. 2015). Trust in information about social benefits 

channelled through Fairtrade labels showed to positively affect the willingness-to-pay for 

these products (Konuk 2019). Trust was also investigated in relation to food safety, 

notably of dairy and infant food (El Benni et al. 2019).  

Trust in the country of origin was investigated in several studies (Chen et al. 2019; Liu et 

al. 2019; Ortega, Wang, and Widmar 2014; Yeh, Hartmann, and Langen 2020). They 

described the important correlation between trust and country of origin as a determinant 

of food choice. Chinese consumers’ choices for infant formula are driven by mistrust in 

the safety of domestic supply chains (El Benni et al. 2019; Li Sai-wei et al. 2019). On the 

contrary, Ortega, Wang, and Widmar (2014) found that consumer trust in credence 

attributes from China was significantly lower than in fish products from the USA or 

Thailand. 

The influence of trust on the choice of insect-based food was so far scarcely studied. 

Results from a study on the behavioural determinants of intention to purchase insects 

could highlight that high trust in media was associated with higher purchase activism 

which in turn determines behavioural intentions to purchase insect-based food products 

(Legendre et al. 2019). How trust influences preferences for insect-based food products 

needs to be investigated. 

Previous research has defined different dimensions of trust operating at different levels 

of the behavioural continuum, i.e. trust belief, trust intention, institutional-based trust, and 

general trust. We combine definitions and consider consumer trust as influenced by an 

individual’s prior experience as well as the perceived reputational value of a product 

(Yeh, Hartmann, and Langen 2020).  

 Sensory aspects 

Taste is a key driver of food choices (Tan et al. 2015). Low expected sensory properties 

of insect-based products can be associated with low acceptance (Kouřimská and 

Adámková 2016). Sogari, Menozzi, and Mora Sogari, Menozzi, and Mora (2018) 

determined that a (positive) tasting experience improved the sensory perception as well 

as perceived appropriateness of insect-based foods. Mishyna, Chen, and Benjamin 

(2020) also concluded in their review that the sensory and visual properties of edible 

insects are important aspects for the initiation and enhancement of consumer 

acceptance. Sogari, Menozzi, and Mora (2018) observed that the texture and 

appearance of the insect-based product are perceived as stronger barriers than taste.  
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Schouteten et al. (2016) showed that the overall liking of an insect burger by 97 young 

adults was comparable to a plant-based burger, but not as high as of a meat-based 

burger, under blind and informed conditions. There is nonetheless potential for making 

insect-based food products meet the sensory expectations of consumers: Delicato et al. 

(2020) investigated consumer perceptions of bakery products with insect lipids as a 

partial butter replacement. They observed that a replacement of 25 % of the butter with 

insect fat resulted in neither changed colour nor texture perceptions nor decreased 

overall food experience and liking.  

 Emotions 

Affective factors were shown to determine intentions to consume insects (Onwezen et 

al. 2019). Notably, disgust and fear are two basic emotions which substantially influence 

the consumer acceptance of edible insects (Gmuer et al. 2016). In the case of Germany, 

Lammers, Ullmann, and Fiebelkorn (2019) showed that food disgust is the dominating 

predictor of the acceptance of edible insects. Disgust, and insect phobia was found in 

Italy reduce the intention to eat food containing insects (Moruzzo et al. 2021). 

In Hartmann and Siegrist (2017), it was concluded that willingness to eat and overcoming 

disgust were crucial and the reviews recommended a generation of positive associations 

with edible insects as food as a marketing approach. Furthermore, high levels of food 

neophobia were found to negatively affect the willingness to eat (Sogari, Menozzi, and 

Mora 2019) and the WTP for insect-based food products (La Barbera et al. 2018; 

Lombardi et al. 2019). One possible lever to overcome neophobia is to associate insect-

based foods with a positive emotional expectation such as a positive taste experience 

or, as suggested above, to present the new ingredients in a familiar context or with a 

high level of processing, rather than as whole insects (Gmuer et al. 2016). It was 

observed that taste experiences of both whole and processed insects exceeded 

preceding expectations (Baiano 2020; Sogari, Menozzi, and Mora 2018) and improved 

attitudes towards entomophagy (Lensvelt and Steenbekkers 2014; Mancini et al. 2019b). 

Fear of risks to food safety also appeared to be a hurdle for insect-based foods and food 

from insect-fed animals. In a study by Barton, Richardson, and McSweeney (2020), 

participants showed worries about harmful microbes or toxins when consuming insects. 

Yet, Jensen and Lieberoth (2019) investigated pathogen disgust and perceived 

infectability applied to entomophagy. Perceived infectability, i.e. believed individual 

susceptibility to infectious diseases, did not consistently predict insect eating disgust, 

willingness to eat insects or tasting behaviour. Instead, perceived insect eating norms 

strongly predicted these. The acceptance of insect-based products is more affect-based 

than the acceptance of more traditional products. There is a first indication that affective 

messages can be used to increase acceptance of insect-based products (Onwezen et 

al. 2019). Similarly fear of perceived risks influences acceptance of products made of 

insect-fed meat (Szendrő, Nagy, and Tóth 2020). Finally, trust in foods derived from 

insect proteins should be investigated academically. 

 Insects as feed 

Another strategy to explore includes insects as feed products. Insects such as black 

soldier flies, yellow mealworms and mealworms are used as derived products for farmed 

animal feed (Baiano 2020). Since 1st July 2017, it is possible to use processed animal 
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protein from insects for aquaculture in the EU. Since 7th September 2021, the use of 

insect-processed aninal protein is also authorized in pig and poultry feed. In Canada, the 

use of insects as feed is also applicable to wild and young chickens as well as laying 

hens (Baiano 2020; Sogari et al. 2019a). Insects as feed appear more acceptable than 

insects as food, but the maximum amount of insects that can be included in products 

must still be determined (Onwezen et al. 2019). 

To date, few studies covered strategies to gain trust and acceptance for insect-based 

feed products and insect-fed food products. Yet, it appears that consumer acceptance 

of insect protein as feed will not be a barrier to the development of this industry (Sogari 

et al. 2019a). In Italy, consumer attitude analysis studies showed that a majority of Italian 

consumers would be ready to taste meat and fish fed with insect-based feed (Mancuso, 

Baldi, and Gasco 2016; Roma, Ottomano Palmisano, and Boni 2020). For the use of 

insects as feed in aquaculture, several studies provide further insights. Ankamah-

Yeboah, Jacobsen, and Olsen (2018) and Giotis and Drichouti (2021) showed high 

preferences of German consumers and Greek consumers for farmed fish fed from insect-

based feed, respectively. They concluded the relative indifference of the consumers 

regarding feed sources for fish production and suggested that firms can substitute 

without a significant impact on demand. Ferrer Llagostera et al. (2019) studied the 

perceptions and WTP of Spanish consumers for fish fed with insect-based feed using a 

choice experiment. They found a promising consumer acceptance level, as Spanish 

consumers were willing to pay a premium for insect-based fish compared to conventional 

fish, despite low general knowledge about aquaculture. However, taste expectations 

were low. Moreover, Bazoche and Poret (2017) found that the display of environmental 

information about over-exploitation of marine resources and the use of insects as 

alternative feed sources increased the probability of choosing trout that was fed insect-

based feed. Providing information about feeding methods and the use of insects as feed 

in aquaculture emerge as successful strategies to increase consumer acceptance of 

insects as feed and insect-fed fish and should be explored further. Other studies about 

the hypothetical acceptance and intention to purchase of insect-fed pork and poultry also 

show positive potential to explore via choice experiment (Sogari et al. 2019a; Sogari et 

al. 2022).  

 

 Lessons learnt from comparable products 

Existing evidence regarding consumers´ willingness to partake in a circular economy to 

reduce food waste can help identify potential paths to increase the acceptance of insect-

based food and feed product. In an assessment of consumers´ willingness to participate 

in food waste reduction strategies in a circular economy and how this is conditioned, 

Borrello et al. (2017) reported that the majority of consumers would commit themselves 

to participate in closing loops – if the incentive was high enough. Composting and insect 

rearing as utilization concepts for food waste reached equally high positive responses 

(Borrello et al. 2017). Hence, food waste bioconversion via insects is acceptable for 

consumers. It remains to be seen if a positive stated attitude prevails, in case insects fed 

with food waste are offered as food. It was proposed that appropriate tools and validated 

scales are needed to identify the barriers and drivers of acceptance of novel food in 

general (Tuorila and Hartmann 2020).  
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Tuorila and Hartmann (2020) named familiarization early in childhood and accessibility 

as possible drivers for consumer acceptance of novel foods. The distinction between 

food and non-food is learnt early in life and the idea of what is acceptable to eat is 

internalized during child socialization (Beardsworth and Keil 1997). 

This strategy of investigating children as a target group is also suggested for overcoming 

consumers’ reluctance to eat insects (Collins, Vaskou, and Kountouris 2019; Sogari et 

al. 2019b; Tranter 2013). Yet, the economic decision to buy or not to buy lies with adult 

consumers – an important reason to complement a strategy focusing on children with 

further levers. 

Siegrist (2008) listed trust in the food industry, perceived benefit, perceived risks and 

perceived naturalness as vital factors for the acceptance of new food technologies and 

products. This is in accordance with Lusk, Roosen, and Bieberstein (2014) who pointed 

out that food evaluation by the consumers is emotion and sensory-based. In a consumer 

study, VASP – made from by-products obtained from the production process of other 

foods, such as powered soup mix with dried carrot peel – were compared with organic 

food and conventional food. Product cues such as product descriptions, labels and 

benefits, that consumers are using to evaluate food products, were examined (Bhatt et 

al. 2018). The authors concluded that VASPs were perceived similarly to organic food 

depending on cues and confirmed that consumers were more motivated to consume 

products such as VASP when they perceive a societal benefit compared to a benefit to 

themselves. This was in accordance with McCarthy, Kapetanaki, and Wang (2019) who 

assessed the willingness of Australian consumers to buy value-added food. They 

recommended an emphasis on empathy for farmers as well as on the repercussions of 

food waste on both environment and community for a communication strategy of VASP 

(McCarthy, Kapetanaki, and Wang 2019). Since VASP – like insects – is a novel food 

category produced to valorise food waste, these findings could be seminal. Water 

shortages due to extreme climate conditions necessitate wastewater management and 

reuse. However, the consumer appears to be reluctant to accept alternative water 

sources such as recycled water (Adapa 2018; Furlong et al. 2019). One prominent factor 

influencing consumers´ attitude toward drinking recycled water is the disgust factor 

(Furlong et al. 2019) paralleling the acceptance of edible insects. Successful strategies 

for increasing and attaining public acceptance of recycled water have been shown in 

Singapore with “NEWater” (Lefebvre 2018; Timm and Deal 2018) and San Diego with 

“Pure Water” (Furlong et al. 2019). These strategies included a positive name for the 

product, education and information not only concerning safety and technical issues but 

also the necessity to ensure water security, involvement of media, independent, trusted 

experts and trustworthy prominent figures as well as showing a confident and united front 

by authorities to the public (Furlong et al. 2019). It is advisable to assess the adaptability 

of these successful strategies to campaigns for insect-based food products. 

Looking into meat alternatives also provides insights to identify successful strategies for 

insect-based food. Cultured meat, also referred as to in-vitro meat or clean meat, is a 

more environmentally friendly source of protein than conventional meat and less harmful 

to animals. Experiments showed however that the perceived lack of naturalness may 

decrease the acceptance of the product (Siegrist and Sütterlin 2017) as well as perceived 

benefits and risks of cultured meat and its production technology (Verbeke, Sans, and 

van Loo 2015). Bryant and Barnett (2019) and Asioli et al. (2022) showed that the framing 

of cultured meat products and the communication on hybrid meat products, respectively, 

plays an important role in consumer acceptance. Several studies showed that “Clean 
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meat” elicited more positive attitudes and behavioural intention toward the product than 

those called “lab-grown meat” (Bryant and Barnett 2019; the Good Food Institute 2019). 

In a recent study, Dupont and Fiebelkorn (2020) provided a comparative perspective on 

cultured meat and insect. While cultured meat appeared to be more accepted than 

insects among adolescents and children, it was mostly the preparation under the form of 

a burger that drove the prediction for the willingness to consume the meat product 

alternatives, both prepared with cultured meat and insects. 

Literature on the acceptance for meat alternatives provides insights (Asioli et al. 2022; 

Giacalone, Clausen, and Jaeger 2022). In a systematic literature review, Onwensen et 

al (2021) mapped the drivers of consumer acceptance for different types of meat 

alternatives. They found familiarity and food motivations, such as health, convenience, 

taste, and environmental benefits are drivers of acceptance for meat alternatives.  

One explorative survey from Bryant et al. (2019) and of Gómez-Luciano et al. (2019) 

showed the predictors which influence the likelihood of buying plant-based meat and 

clean meat in the USA, China and India (Bryant et al. 2019), and in the UK, Brazil, Spain 

and the Dominican Republic (Gómez-Luciano et al. 2019). In Brazil and in Spain an 

increase in perceived healthiness, safety and nutritional content of cultured meat and of 

plant-based alternatives was associated with an increased willingness to purchase, 

respectively (Gómez-Luciano et al. 2019). In all three countries of Bryant et al.’s study 

(2019) (USA, China and India), both the plant-based and cultured meat products showed 

high potential to be introduced in the local markets, but that different strategies may be 

needed. On the other hand, Castellari et al. (2019) investigated the WTP for soy-based 

meat substitutes when information about health and the environment is displayed. They 

showed that a strong attitude towards beef undermines a shift towards plant-based 

alternatives and that health and environmental information marginally impacts the WTP. 

Hybrid meat, where a portion of meat is replaced with plant-based ingredients is since 

recently an alternative that was studied. It overall showed overall more positive likings 

and acceptance of consumers compared to plant-based meat substitutes (Asioli et al. 

2022; Grasso et al. 2022).  

Experiences from already commercialized plant-based food products can inform about 

strategies. Beyond Meat is a plant-based meat product developed as an alternative to 

meat which is more respectful of the environment with fewer GHG emissions and 

resources needed, animal welfare and supports healthy nutrition (Beyond Meat 2020). 

The reference to health-based and nutritional facts (protein content 20%, 35% less 

saturated fat) on the packaging as well as naturalness (absence of GMO) are attributes 

which were deemed successful to increase consumer acceptance. There are signs which 

showed that the willingness-to-pay for Beyond Meat is high (Reinicke 2019). Familiarity 

and positive taste expectations might be a possible explanation for the success of the 

products. These plant-based meat alternatives examples help identifying possible 

attributes which could be tested to increase acceptance of insect-based meat 

alternatives. 
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3. Study Design and Methods 

 Discrete choice experiments (DCE) 

DCEs have been shown to be appropriate attribute-based preference elicitation methods 
(Louviere 1988; Louviere, Hensher, and Swait 2000) and have been increasingly used 
to assess consumer food choice behavior. DCEs consist in facing respondents with a 
series of choice tasks, whereby they chose between alternatives varying in 
characteristics (attributes).  
Such methods have the advantage of eliciting consumers' preferences for products 
whose characteristic levels are “outside the range of the current market or environment” 
(Champ, Boyle, and Brown 2017, p.134). So far, insect-based products are seldom 
available in the consumer market of the countries of investigation. In that regard, DCEs 
represent a comparative advantage to elicit choice for insect-based food products. 

 Random utility theory 

The Random Utility Theory (RUT) extended by McFadden (McFadden 1973; 1986) was 
found as an appropriate theoretical framework to model individuals’ choices, based on 
observable and unobservable components of utility. Along the RUT, the single decision 
maker n derives a utility U, modelled by a random variable ��� from each choice 

alternative j, along the following function: 
��� � ����, 	��
  

The RUT defines that the single decision maker n will choose alternative j if ��� �
 ��  , ∀� � �. 

 
Building upon the RUT, the DCE approach considers that the Utility ��� of alternative I 

is a random variable with some part of the utility being deterministic say ��� and a part 

remaining random ��� (implying that predictions are not fully certain), as follows: 

 
��� � ��� � ��� 

Expressed in probabilistic terms, choices of an alternative will be a function of the 
probability that the utility of the alternative j is higher than the other alternatives I. 
 
In general, utility functions can take the following linear form: 

��� �  � ��	���
�

���
  

The RUT defines that decision maker n has a vector of preferences �� with ��,� 

associated with a set of K attributes 	���. �� are random parameters for the marginal 

utility derived from each attribute 	���. 

 
��� � ��	′�� � ��� 

The utility U can therefore also be expressed in the following form: 
 

��� � ���	��� � ⋯ � ���	��� � ���  
 

With J alternatives, with j= 1,…,J, each alternative j being described by a set of K 
attributes 	��= �	���, … , 	����.  
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The participants’ utility for each alternative in an unlabelled experiment, including the 
main effects can be expressed in linear form as follows: 
 

����
 � � �  ��!"#$%&'('') �  �*!"#$%&'"#& � �+,"#
�  �-�./"(&�"$(ℎ1()". �  �23"#45'67
�  �8961()"& � �:;6<#.1( �  �=3>? � �@?�
� ��AB'(#4 � ���,61(" 

���C
 � �D � ��!"#$%&'('') � �*!"#$%&'"#& � �+,"#
�  �-�./"(&�"$(ℎ1()". �  �23"#45'67
�  �8961()"& � �:;6<#.1( �  �=3>? � �@?�
� ��AB'(#4 � ���,61(" 

���>'." '� &ℎ"7
 � �E9�F�G 

 
Where �� are the coefficients to estimate for each attribute level, minus one parameter 
and the Alternative Specific Constant (ASC) captures the utility of the “none of them” 
option.  

 
Along the RUT, the random parameter (mixed) logit (RPL) was deemed appropriate to 
model utilities across a heterogeneity of individuals. It is assumed in the RPL 
specification that all parameters are random and are normally distributed, apart from the 
price parameter, that was negative lognormal distributed, and the interaction terms (for 
the treatment, trust levels and prior experience) that were not randomized. 

 
With the DCE method, applying the random parameter (mixed) multinomial logit model 
(MMNL) (McFadden and Train 2000), and the conditional logit latent class model (LCM) 
(Greene and Hensher 2003) were considered appropriate specifications that account for 
preference heterogeneity across individuals of the sample. 
 
To estimate the utility associated with the products, several models can be specified 
using (1) the random parameter (mixed) multinomial logit model to estimate the main 
effects of the attributes, (2) and the conditional logit latent class model to classify 
consumers into homogenous groups based on their latent choice characteristics.  
 
The willingness to pay (WTP) for a non-monetary attribute shows the maximum amount 
of money an individual is willing to pay for an improvement in the attribute (Champ, Boyle, 
and Brown 2017). The WTP for each attribute, for example, the main ingredient, is 
derived in the WTP-space directly. This allows assuming that WTP is normally 
distributed, and can be interpreted in EUR directly. Previous studies showed that models 
estimated directly in the WTP space provide more reasonable and stable estimates than 
models first estimated in the preference space, where WTP is derived in a second step 
(Train and Weeks 2005).  
 

 Carrier, attributes and attributes levels 

Product preparations which processed insects in familiar ways were demonstrated to 
increase consumer acceptance (Lombardi et al. 2019; Orsi, Voege, and Stranieri 2019; 
Tan, van den Berg, and Stieger 2016). Insect-based food in the form of a savoury familial 
food carrier product with invisible insects, e.g. in the form of an insect-based burger patty 
appeared to receive the highest consumer acceptance (Tan, van den Berg, and Stieger 
2016).  
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The carrier product was a package of 250g of preparation for meatballs, a savory product 

which is available in all three countries of investigation (Hackbällchen in German, 

polpette in Italy, almôndegas in Portugal). It was visualized with the help of a picture of 

a preparation for minced poultry balls which have a similar visual appearance as insect-

based meatballs (Table 1). We included six attributes, including price. They were 

selected based on a literature review on attributes, expert discussion and focus group 

discussion. 

On 22-24 January 2020, a SUSINCHAIN WP5 Workshop took place at DTU in Lyngby, 

Denmark. This workshop gathered food technologists and nutritionists from academia as 

well as practitioners from the insect rearing and insect-based food production industry. 

The workshop participants were invited to take part in expert brainstorming. They were 

presented with a list of 15 attributes derived from literature and from the authors’ own 

expertise and invited to vote for the four most important attributes with regards to trust 

as a determinant of food choice for insect-based food products. 

The results from the expert discussion and the focus group discussion were compared 

and the final attributes and attributes levels were subsequently selected with the help of 

the authors’ own expertise. Table 1 presents the attributes that were selected for the 

DCE. In the following, we present results from a preference elicitation literature review 

on the attributes. 

Table 1 Attributes and Attribute Levels 

Attribut
e 

categor
y 

Attribute Attribute Levels 

Product 

Convenienc
e degree 

Ready-to-
mix powder 

Ready-to-
cook 

meatballs 

Ready-to-
eat 

meatballs 
  

 

  

  

Main 
ingredient 

Pea 
Grain-fed 
chicken 

Insect-fed 
chicken 

Mealwor
m larvae 

Adult 
cricke

t 

Producer 
Type of 

producer 
Start-up 

Multinational 
enterprise 

   

Label 

Organic 
label 

No label Organic    

Country of 
origin 

Local EU Thailand   

Price 
(EUR) 

Germany 1.49 2.49 4.49 7.49  

Italy 0.99 1.99  3.99 6.99  

Portugal 0.49 1.49 3.49 6.49  

 

3.1.2.1 Convenience degree 

Convenience degree refers to the level of ease and time the use of the product implied, 

e.g. ease of cooking, cooking time (Engels, Hansmann, and Scholz 2010) and availability 

(Nguyen et al. 2016). Convenience was found to be an important attribute in predicting 

the types of foods consumed (Glanz et al. 1998). We include the levels (1) ready-to-mix 
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powder as reference level, (2) ready-to-cook preparation, and (3) ready-to-eat 

preparation. 

3.1.2.2 Main ingredient 

The main ingredients are important food product characteristics determining the food 

choice. We include grain-fed chicken as reference level for main ingredient. Since pea 

is often used as main ingredient for plant-based meat substitute available on the market, 

we include pea as second level.  

Given the recent authorization of insect-based feed for poultry and scarce literature on 

consumers preferences for insect-fed chicken, we consider insect-fed chicken to 

estimate consumers preference for it, compared to grain-fed chicken.   

In the EU, at the time of the study, the application of several insect species is under 

consideration for authorization of commercialisation as food ingredient. At the time of 

report writing, dried Tenebrio Molitor larva (yellow mealworm) is the first authorized 

insect food product under the Novel Food Regulation in 2021. Dried, ground and frozen 

Acheta Domesticus (adult house cricket) received authorization early 2022 (IPIFF 

Secretariat 2022). We include these two species as attribute levels, as they are at the 

time the only species authorized for commercialisation in dried and ground form. 

3.1.2.3 Type of producer 

Consumers’ low trust and unfamiliarity with start-up firms was shown to be an important 

risk factor leading potentially to low innovative product adoption and ultimately failure of 

the endeavors (Hauser, Tellis, and Griffin 2006). In the digital innovation sector, the high 

failure rates were shown and advice for designing the proper business models (Konya-

Baumbach et al. 2019). Similarly, in the food sector, the mention of the manufacturer 

moreover provides consumers with signals of quality assurance or assurance of 

traceability (Lilavanichakul and Boecker 2013). For radical food innovations, like cultured 

meat, it was shown that multinational enterprises were associated with higher perceived 

competence than start-ups (Lin-Hi et al. 2022). We therefore inspect the preferences for 

products produced by (1) start-ups (reference level) and by (2) multinational enterprise 

(MNE).  

3.1.2.4 Organic label  

Food labelling makes up for information asymmetry, resulting in better consumer 

choices. It has been used as a communication tool by various stakeholders, retailers, 

producers, authorities, or third-party certifiers (Tonkin et al. 2015). Labels take on 

different claims and intend to inform and orientate consumers in their decision-making. 

Examples are offering a guide to making more ethical, environmentally friendly choices 

along the pillars of sustainability, or to making healthier food choices. Yet, their 

proliferation might lead to label confusion and incapacity to differentiate label claims 

(Janssen and Langen 2017). Janssen and Langen (2017) identified three classes of 

consumers for whom the WTP for several labels varies widely. Yet, they concluded that 

despite consumer heterogeneity, consumers expressed limited additional WTP for 

sustainability labels.  

In the case of organic products, the presence of a logo of the inspection system is 

associated with higher trust and a higher WTP than when an EU logo or just an “organic” 

mention are present (Gerrard et al. 2013). The effects of organic label on the choice of 

insect-based products were to the best of our knowledge not yet investigated. We include 

a dummy attribute for organic label. 
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3.1.2.5 Country of origin 

Extensive literature has already investigated the country of origin as an extrinsic attribute 

for food choice and has shown that decisions are significantly influenced by the 

knowledge of the geographic origin of a product (Aichner 2014; Al‐Sulaiti and Baker 

1998). Importantly, consumer WTP differs significantly based on the country of origin (Al‐
Sulaiti and Baker 1998). Labels indicating the country or region of origin (COO) are both 

quality cues and product safety cues of the product when further information is lacking 

(Aichner 2014; Ardeshiri and Rose 2018). They are needed to better assess and address 

problems associated with imported food products (Ortega, Wang, and Widmar 2014). 

The product origin attributes are among the more influential in purchase intentions and 

willingness-to-pay, for example concerning fresh fruits in Italy (Asioli et al. 2019; Girgenti 

et al. 2016), or rice in Korea (Jang, Lim, and Kim 2012). In the case of beef, a strong 

impact of information on the geographical regional origins accreditation was associated 

with a higher purchase intention (Beriain et al. 2016).  

Country of origins (COO) labels can inform whether the product was produced and 

packaged locally, or imported (El Benni et al. 2019). Consumer acceptance varied 

depending on the region of origin as well as the target market. Preferences for 

domestically produced food products, such as rice in Korea (Jang, Lim, and Kim 2012), 

mineral water in Japan (Kawata, Htay, and Salman 2018), bread in Denmark 

(Edenbrandt, Gamborg, and Thorsen 2018), canola oil in Canada (Volinskiy et al. 2009) 

or tea in Taiwan (Chern and Chang 2012), cisgenic apples (Marchi et al. 2019), or beef 

products in Australia (Ardeshiri and Rose 2018) are higher than imported goods 

especially when the goods were imported from China. Other products, such as 

domestically-produced infant formula in China lack consumer confidence, which 

translates into significantly lower preferences (Li Sai-wei et al. 2019) due to lower trust 

in the product or lower perceived quality of the product. 

On the other hand, Lagerkvist, Hess, and Johansson (2017) showed that the likelihood 

of choosing a particular geographic denomination depends on the number of other 

labelling credence attributes and the type of credence attributes. In particular, the choice 

for the EU/non-EU denomination instead of a specific country of origin required a large 

set of additional information. Moreover, the probability of choosing based on the EU/non-

EU origin denomination decreased with an increasing price of beef.  

Little literature has so far investigated the role of country of origin label attributes on 

insect-based food products. One study by Ankamah-Yeboah, Jacobsen, and Olsen 

(2018) however studied the effect of country of origin on consumer acceptance of fish 

fed with insect-based feed. They found that a majority of consumers are indifferent to the 

source of feed for fish production. It remains to be investigated how the country of origin 

affects consumers’ WTP for insect-based food products destined for human 

consumption. 

For the country of origin attribute, in the choice of the non-EU third country, we 

considered the four authorized third countries to enter into the EU of insects: Switzerland, 

South Korea, Canada and Thailand (EU 2019; IPIFF Secretariat 2020) (Regulation (EU) 

2019/626 ; IPIFF 2020). Thailand was selected because it is worldwide the biggest 

producer of insects (Hanboonsong, Jamjanya, and Durst 2013), along with China and 

Vietnam, which are not yet authorized to export to the EU Market. 



 

 
27 

Consumer acceptance of insect-based food and feed products  
Explore successful strategies for gaining trust in and consumer acceptance of novel food and feed 

products derived from insect proteins 

 Choice Instructions 

Before being presented with the actual DCE, instructions about the choice experiment 

are provided to consumers. The instructions provided to the DCE participants allows 

them to contextualise the choice decision. 

We included a cheap talk (Andersen 2011; Cummings and Taylor 1999) to mitigate the 

hypothetical bias, which translates in a “higher willingness to pay a product than what 

one is actually willing to pay for the good” (Tonsor and Shupp 2011, 1020). It reads as 

follows: “While the choices you are about to make are purely hypothetical, it is important 

that you make your choices as though you are at a store and you actually have to pay 

money for these products. Remember, buying a product means that you would actually 

be willing to pay for it and have less money available in your household budget for other 

purchases.” 

 Choice Tasks 

The DCE follows a D-Efficient design (minimizing the D-error) with two unlabelled 

alternatives and a no-choice option. A D-Efficient design allows us to identify the most 

efficient combination of choice sets and avoid the full combination of attribute levels (here 

2²x3²x4x5). We chose the best design generated by Ngene (ChoiceMetrics 2018), 

achieving a D-error of 0.11 which was considered sufficiently efficient. 

Each participant was randomly presented with one block of ten choice sets in which they 

had to choose between two products “Option 1” and “Option 2” as well as a “None of 

them” option. Including a “None of them” opt-out option is recommended in order to make 

the choice task more realistic and avoid bias, following Vermeulen, Goos, and 

Vandebroek (2008). Choice tasks took the form presented in Figure 1.  

“Imagine, you want to prepare a meal, based on a meatball recipe for 
yourself. Which of the following products would you choose to prepare 

the meal?” 

 Option 1 Option 2 

Convenience 
Degree 

 

 

 
Ready to Cook 

 
Ready to Eat 

Main 
ingredient 

Mealworm Larvae Adult Cricket 

Producer Multinational Enterprise Start-up 

Label Organic - 

Country of 
origin 

EU Thailand 

Price 2.99 EUR 4.99 EUR 

 Option 1 Option 2 None of them 

Your choice 
o  o  o  

Figure 1 Example of a choice task. 
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A number of ten choice sets per participant was deemed a reasonable trade-off to collect 

information without creating fatigue. The choice tasks were blocked into eight blocks to 

reduce the respondents’ burden. The order of the choice tasks was randomized within 

the block. One training task at the beginning of each block will be included. In total 80 

choice sets were evaluated (10 choice sets x 8 blocks). We subsequently integrated the 

choice design with Stata (StataCorp 2019) into Qualtrics (Qualtrics 2021) following 

Weber (2019). 

 Scenario treatment 

Each choice task was accompanied by the choice instructions. We took advantage of 

this feature in order to test the effects of prior information on sustainability or protein 

content of meat alternatives on the choice decision. A neutral instruction (a) is a baseline 

strategy where there is no mention of the products. Two information framing variations 

related to (b) the protein content of insect-based meat alternatives and (c) the claim on 

the sustainability of meat alternatives were included (Table 2). We varied the choice 

instruction scenarios across consumers but not across choice tasks to detect the 

treatment effects of priming on individual preferences.  

Table 2 Information treatments 

Treatment Instructions 

(a) Baseline Imagine, you want to prepare a meal, based on a meatball recipe 
for yourself. Which of the following products would you choose to 
prepare the meal? 

(b) Insect-protein 
content 

Imagine, that you would like to prepare a meal for yourself, based 
on a meatball recipe that typically contains minced meat. You have 
heard that minced meat can be replaced with other products, 
including products which contain insect proteins. Which product 
would you choose? 

(c) Sustainability 
of meat 
alternatives 

Imagine, that you would like to prepare a meal for yourself, based on 
a meatball recipe that typically contains minced meat. You have 
heard that minced meat can be replaced with an alternative product, 
in order to reduce greenhouse gas emissions and eat more 
sustainably. Which product would you choose? 

 Multinomial Mixed Logit Model (MMNL) 

With the DCE method, applying the random parameter multinomial (mixed) logit model 

(MMNL) (McFadden and Train 2000) was considered as an appropriate specification to 

estimate consumer utility for the food products along the RUT that accounts for 

preference heterogeneity across individuals of the sample. Models were specified for 

each country separately using an MMNL to estimate the main effects of the attributes, 

and to include the interaction effects of the information treatment, trust, and prior 

experience covariates. To estimate our MMNL models, we included departures values 

from the simple multinomial logit model (MNL). 

 Latent class conditional logit model (LC) 

We further accounted for unobserved preference heterogeneity by identifying latent 

segments of consumers based on their choices (Greene and Hensher 2003). The LC 

model helps to classify consumers into homogeneous groups based on latent 

characteristics related to their choices, whereby heterogeneity is now across class rather 
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than across individuals. Consumers are allocated to a specific class in a probabilistic 

way, probabilities being constant across respondents. 

The LC was specified with the MNL model for each class. To estimate our LC models, 

we operated iteratively, including departures values from the simple multinomial logit 

model (MNL) into the 2-class model and subsequently using MNL estimates into the n+1-

class model. The deltat method was applied to calculate the standard errors of 

parameters. For this, the delta estimate of one latent class must be fixed to zero. For 

each model, we fixed the delta of the last class. The LC model with the appropriate 

number of class was determined with the help of the evaluation criteria. 

All presented choice models were computed in the R-based package Apollo (Hess and 

Palma 2019). 

 Consumer survey  

 Sample 

The consumer survey and DCE section were programmed and deployed in the online 

survey software Qualtrics (Qualtrics 2021). Data was collected between July and 

September 2021. Respondents were recruited online via commercial panel providers1. 

We used a quota-based sampling based on gender, age and household size 

characteristics of the German, Italian and Portuguese population (Eurostat, The 

Statistical Office of the European Union 2021a; 2021b).  

Respondents were aged between 18 and 64-year-old and respondents with shrimp and 

shellfish allergies were excluded given the risk of cross-allergy with insects (Leung et al. 

1996; Phillips and Burkholder 1995) (Table 3). 

Strict quality checks were performed and subsequently, observations which did not meet 

the criteria were excluded. Observations from study participants whose total survey 

duration was less than half of the median of the total survey duration were suppressed. 

Straight-lining and attention checks were also performed. The total sample amounted to 

n=1523, from Germany (n=516), Italy (n=502) and Portugal (n=505), after cleaning. 

                                                           
1 Note: half of the Portuguese panel was recruited via a local panel provider. This point is addressed in 
limitations and troubleshooting. 
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Table 3 Sample description 

 Italy Germany Portugal 

  (N = 502) (N = 516) (N = 505) 
 

Household Size      
   Mean (SD) 2.29 (1.47) 2.02 (1.14) 2.50 (1.20) 
   Median (Q1, Q3) 2.0 (1.0, 3.0) 2.0 (1.0, 2.5) 2.0 (2.0, 3.0) 
Presence of children in 
household 

131 (26.1%) 88 (17.1%) 119 (23.6%) 

Sex    
   Female 252 (50.2%) 254 (49.2%) 261 (51.7%) 
   Male 250 (49.8%) 262 (50.8%) 244 (48.3%) 
Age group    
   18-24 59 (11.8%) 61 (11.8%) 75 (14.9%) 
   25-34 89 (17.7%) 105 (20.3%) 103 (20.4%) 
   35-44 108 (21.5%) 101 (19.6%) 113 (22.4%) 
   45-54 133 (26.5%) 125 (24.2%) 111 (22.0%) 
   55-64 113 (22.5%) 124 (24.0%) 103 (20.4%) 
Education    
   High school and below 226 (45.0%) 150 (29.1%) 28 (5.5%) 
   Vocational education or Bachelor-
level 

139 (27.7%) 256 (49.6%) 177 (35.0%) 

   Master-level and above 137 (27.3%) 110 (21.3%) 300 (59.4%) 
Income (Net monthly) 2    
   Lower income 225 (48.8%) 105 (22.3%) 237 (49.4%) 
   Medium income 167 (36.2%) 223 (47.3%) 207 (43.1%) 
   Upper income 69 (15.0%) 143 (30.4%) 36 (7.5%) 
Diet    
   Vegetarian 28 (5.6%) 56 (10.9%) 32 (6.3%) 
   Vegan 8 (1.6%) 13 (2.5%) 6 (1.2%) 
Past Insect-Eating Experience    
Never 354 (75.5%) 319 (73.0%) 295 (70.6%) 
At least once 115 (24.5%) 118 (27.0%) 123 (29.4%) 
Adopters/Non-Adopters    
   Non-adopters (Never-takers) 14 (2.9%) 327 (64.2%) 235 (46.5%) 

   Adopters 466 (97.1%) 182 (35.8%) 270 (53.5%) 
 

 Questionnaire 

The questionnaire used in the online survey includes several sections that frame the 
choice experiment. In an introduction section, sociodemographic characteristics and 
dietary restrictions were asked, followed by the choice experiment section, described 
above. After the completion of the choice experiment section, a set of attitudinal 
questions were asked to respondents, to avoid social desirability bias in the DCE. The 
constructs included in the questionnaire were directly chosen and adapted based on the 
literature review. They encompass prior experience with insects as food, social and 
institutional trust, food neophobia, disgust, fear of risk for food safety (see Annex- Table 
18). 

 

                                                           
2 Income levels are country-specific, as follows: Germany (1) Below 1,800 EUR; (2) Between 1,800 and 

3,600 EUR; (3) 

3,600 EUR and above; (99) Prefer not to say. Italy: (1) Below 1,500 EUR; (2) Between 1,500 and 3,200 
EUR; (3) 3,200 EUR and above; (99) Prefer not to say. Portugal: (1) Below 1,455 EUR; (2) Between 1,456 
and 3,395 EUR; (3) 3,396 and above; (99) Prefer not to say. 
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 Never-takers 

Given the low acceptance levels of insects among European consumers as found in 
previous literature (Hartmann and Siegrist 2017; Roma, Ottomano Palmisano, and Boni 
2020), there is a high likelihood that a substantial part of the study participants never 
chose an insect-based food product as part of the choice tasks (referred hereafter as 
“never-takers”)3.  
We exploited this feature to investigate the reasons why no insect-based food product 
was chosen as a free text box, and to identify narratives which are likely to convince 
never-takers to choose an insect-based food product. For this, we identified the never-
takers, those respondents who consistently chose another option (alternative product or 
optout option) than an insect-based food alternative (taking the attribute level “mealworm 
larvae” or “adult cricket” for the attribute “main ingredient”). We subsequently redirected 
these respondents to a specific section (Table 4). To avoid irrelevant length in the 
questionnaire, sections related to insect-based food products were in turn not presented 
to these respondents. Choice models were compiled with all observations independently 
from never-taker status. 

 
Table 4 Never-takers questionnaire section. 

Construct Items Scale 

In the previous section, you 

never chose an insect-based 

product. Please indicate the 

reasons why: 

 Open text 

How likely is it that the 

following reasons for eating 

insects persuade you to 

choose insect-based food? 

Insects are more nutritious than meat. 
1 = very unlikely 

2 = unlikely 

3= rather unlikely 

4= undecided 

5= rather likely 

6= likely 

7= very likely 

Growing insects for food uses fewer natural 

resources than growing farm animals for meat. 

Growing insects for food produces fewer 

greenhouse gases than growing farm animals for 

meat. 

Eating insects is trendy and belongs to a global 

urban lifestyle. 

Insects are rich in proteins and minerals.  

 

 Effects of trust and prior experience 

As presented in sections 2.1.1.2 and 2.1.1.6, trust and prior experience eating an insect 

appeared as determinants of preferences for insect-based food products. We inspected 

how low and high levels of trust belief in insect-based food, insect-fed animals, 

institutional trust in MNE, and general trust belief for products produced from different 

regions of origin affect food choice.  

To observe the effect of trust on consumers’ choices, we consider three levels of trust 

for each construct, which we include in the choice models with the help of two dummies, 

coded based on the questionnaire section on trust in insect-based food product, insect-

fed animal, institutional trust in MNE and general trust in origins. Each variable was 

subsequently recoded in two dummies, low trust (= 1 “I do not trust it at all” / 2 “I rather 

do not trust it”), and high trust (=4 “I rather trust it” / =5 “I completely trust it”), indifference 

being the reference level (3= “I neither trust it nor distrust it”). For each construct, we 

made both dummies interact with the respective attribute level (insect-fed chicken, 

                                                           
3 Note: Never-takers consistently chose an option that was not insect-based product. These participants 
include but are not restricted to participants who only chose the opt-out option.  
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cricket, yellow mealworm, MNE, and products of EU and national origin), as follows: low 

trust in insect-fed chicken, high trust in insect-fed chicken, low trust in cricket, high trust 

in cricket, low trust in mealworm, high trust in mealworm, low trust in MNE, high trust in 

MNE, low trust in products manufactured in the EU, high trust in products of EU origins, 

low trust in products of Italian/Portuguese/German origins, high trust in products of 

Italian/Portuguese/German origins. 

We examined via the DCE whether a prior experience of entomophagy affects 

consumers’ preferences. For this, we inspected whether having at least once prior 

experience of eating cricket and mealworm increases preference for cricket and 

mealworm as ingredient, respectively. For cricket and mealworm separately, we created 

a prior experience dummy taking the value 1 if the respondent reported having eaten at 

least once insects and indicated having eaten crickets and yellow mealworm, 

respectively. We subsequently made experience eating cricket interact with the attribute 

level cricket and experience eating mealworm with the attribute level mealworm.
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4. Results 

 Consumers’ preferences and WTP for insect-based food and food 

issued from insect-fed chicken 

We computed with an MMNL model consumer preferences for insect-based food 

products and food made of insect-fed chicken. Table 5 provides estimates for each of 

the three countries of investigation in the preference space. In all countries, price was 

statistically significant and negative, in line with expectations of economic theory. As 

expected, consumer preferences for meatballs made of insect ingredients, mealworm 

and cricket, was significantly lower than for grain-fed chicken, in Germany, Italy and 

Portugal. German, Italian and Portuguese consumers also preferred grain-fed chicken 

to insect-fed chicken. Yet, this was the least disliked non-plant-based alternative 

compared to grain-fed chicken, but still more disliked compared to pea. Apart for Portugal 

which significantly preferred grain-fed chicken to pea, participants from Italy and 

Germany were indifferent to pea. 

Table 5 MMNL in the preference space 

 Germany Italy Portugal 

 Mean estimates 

 Estimate Rob.s.e. Estimate Rob.s.e. Estimate Rob.s.e. 

Constant alt1 0.00 0.10 -0.04 0.06 0.07 0.09 

Constant alt2 0.00 NA 0.00 NA 0.00 NA 

Constant none -1.70*** 0.24 -1.58*** 0.18 -1.54*** 0.23 

Price -0.16* 0.08 -2.21*** 0.17 -1.06*** 0.10 

Ready-to-cook -0.07 0.18 0.71*** 0.11 1.21*** 0.16 

Ready-to-eat 0.10 0.17 0.45*** 0.11 0.57*** 0.15 

Pea 0.11 0.21 -0.12 0.11 -0.34* 0.16 

Insect-fed chicken -0.73*** 0.16 -0.85*** 0.13 -1.46*** 0.19 

Cricket -3.03*** 0.27 -1.50*** 0.15 -4.04*** 0.30 

Mealworm -4.07*** 0.37 -1.54*** 0.14 -5.31*** 0.38 

MNE -0.02 0.09 -0.07 0.07 -0.02 0.09 

Organic 0.60*** 0.09 0.40*** 0.07 0.69*** 0.09 

EU 1.03*** 0.14 0.88*** 0.09 1.21*** 0.14 

Local 
(Germany/Italy/Portugal) 

1.13*** 0.14 1.40*** 0.12 1.47*** 0.14 

 Standard deviations estimates 

 Estimate Rob.s.e. Estimate Rob.s.e. Estimate Rob.s.e. 

Price 
1.07*** 0.07 1.59*** 0.10 1.38*** 0.12 

Ready-to-cook 
-1.28*** 0.17 1.00*** 0.12 1.55*** 0.17 

Ready-to-eat 
-0.95*** 0.23 1.13*** 0.14 1.43*** 0.19 

Pea 
2.68*** 0.26 1.20*** 0.16 1.69*** 0.22 
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Insect-fed chicken 
1.90*** 0.30 1.16*** 0.18 2.61*** 0.25 

Cricket 
2.66*** 0.25 1.61*** 0.14 3.23*** 0.25 

Mealworm 
3.31*** 0.40 1.33*** 0.14 3.69*** 0.29 

MNE 
0.15 0.38 0.77*** 0.10 0.86*** 0.18 

Organic 
0.45 0.76 -0.58*** 0.12 -0.37 0.27 

EU 
0.51*** 0.15 0.67*** 0.18 -0.96*** 0.18 

Local 
(Germany/Italy/Portugal) 0.58* 0.24 1.25 0.13 0.67** 0.25 

N 516 502 505 

Ll -3487.87 -4182.51 -3700.9 

Note: Reference levels (1) Ready-to-mix (2) Grain-fed chicken (3) Start-up (4) Thailand 
* p < 0.05, ** p < 0.01, *** p < 0.001 

 

We furthermore determined the Willingness-to-Pay (WTP), which is a measure that 

indicates how many euros consumers are willing to pay for a product taking up the 

different attribute levels (Table 6). In Germany, the WTP for mealworm and cricket as 

the main ingredient was -6.90 EUR and -5.35 EUR respectively. In Italy, the WTP for 

mealworm and cricket as the main ingredient was -8.71 EUR and of -8.51 EUR, 

respectively, compared to grain-fed chicken as the main ingredient. In Portugal, the WTP 

for mealworm and cricket was respectively of -15.80 EUR, and -11.83 EUR. This 

informed that Italian, Portuguese and German consumers were highly reluctant to 

substitute grain-fed chicken with food made of insect-based ingredients, and would do 

so only if the price of insect-based ingredients was significantly and strongly lower than 

the market price of grain-fed chicken. In other words, they would choose food made of 

insect-based ingredients if they were paid to do so. 

In comparison, the WTP for insect-fed chicken was relatively less negative than for food 

with insect-based ingredients. In Germany, WTP was -1.71 EUR for insect-fed chicken 

than for grain-fed chicken. By contrast, the WTP for insect-fed chicken was of - 5.51 EUR 

and -4.10 EUR, in Italy and Portugal, respectively. This indicates that Italian and 

Portuguese consumers would be willing to substitute grain-fed chicken with insect-fed 

chicken if the insect-fed chicken costs at least this amount less than the grain-fed 

chicken.  

These results confirmed the very low acceptance for meatballs alternatives made of 

cricket and mealworm as main ingredients relatively to grain-fed chicken. The premium 

that consumers would be ready to pay for such a product was negative and below the 

market price of grain-fed chicken. We also provided the first robust evidence of consumer 

preferences for insect-fed chicken. Nonetheless, these results should be interpreted 

carefully, given the limitations of the estimation model. 

Table 6 Willingness-to-Pay Estimates  

 Germany Italy Portugal 

 Means estimates 
 

Estimate Rob.s.e. Estimate Rob.s.e. Estimate Rob.s.e. 

Ready-to-cook -0.84** 0.16 3.09*** 0.59 1.07*** 0.17 

Ready-to-eat -0.61*** 0.18 1.22** 0.46 -0.17 0.27 

Pea -1.02*** 0.23 -1.42** 0.55 -2.33*** 0.32 
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Insect-fed chicken -1.71*** 0.25 -5.51*** 0.86 -4.10*** 0.47 

Cricket -5.35*** 0.71 -8.51*** 0.99 -11.83*** 1.16 

Mealworm -6.90*** 0.53 -8.71*** 0.88 -15.80*** 1.56 

MNE -0.19 0.16 -0.20 0.35 -0.29* 0.15 

Organic 0.58*** 0.08 1.33*** 0.38 0.87*** 0.18 

EU 1.27*** 0.14 3.49*** 0.61 1.78*** 0.22 

Local 
(Germany/Italy/Portugal) 

1.35*** 0.14 6.14*** 0.63 2.66*** 0.22 

 Standard deviations estimates 

 Estimate Rob.s.e. Estimate Rob.s.e. Estimate Rob.s.e. 

Ready-to-cook -1.23*** 0.13 4.70*** 0.61 -2.90*** 0.22 
Ready-to-eat 0.64*** 0.11 -5.39*** 0.65 2.63*** 0.27 
Pea 3.38*** 0.16 6.26*** 0.59 4.00*** 0.23 
Insect-fed chicken 2.25*** 0.20 4.55*** 0.98 5.42*** 0.66 
Cricket 2.20*** 0.27 6.00*** 0.77 6.24*** 0.81 
Mealworm 2.69*** 0.26 -3.85*** 0.48 -7.54*** 1.03 
MNE -0.62*** 0.16 2.59*** 0.47 -0.11 0.14 
Organic 0.26*** 0.08 3.36*** 0.48 2.03*** 0.18 
EU 0.73*** 0.10 2.45* 1.00 1.02*** 0.30 
Local 
(Germany/Italy/Portugal) -0.15 0.10 -5.76*** 0.63 0.81*** 0.19 

Note: Reference levels (1) Ready-to-mix (2) Grain-fed chicken (3) Start-up (4) Thailand 
* p < 0.05, ** p < 0.01, *** p < 0.001 
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 Effects of prior information scenario variation 

As detailed in section 3.2, we inspected the effects of modifying the choice scenario on 

choice, with the provision of prior information in the choice instruction. Results reveal the 

following (Table 7):  

In Germany and in Portugal, making the claim of sustainability of meat alternatives more 

salient was significantly associated with preferences for insect-fed chicken at the 0.1 and 

1% levels, respectively. Moreover, providing prior information on sustainability of meat 

alternatives was positively associated with increased preferences for food made of 

insect-based ingredients, crickets in German, and worms in Italy and in Portugal, at the 

5-% level. 

Making the insect-protein content more salient was moreover found to positively and 

significantly influence preferences for mealworms in Portugal. Yet, this claim was not 

associated with increased preferences for any of the insect-based ingredients or insect-

fed chicken in Germany and in Italy. 

This showed the potential of providing additional sustainability claims of meat 

alternatives to increase consumers’ preference for such products, especially insect-fed 

chicken and to a certain extent, of food with insect-based ingredients. This could be 

considered to include this information e.g. on the packaging. Making the insect-protein 

content more salient was shown to be not sufficient to elicit increased preference for 

insect-based food products in Italy and Germany, but to have potential in Portugal to 

make insects as food less undesirable. 

Table 7 MMNL results on effects of scenario variations 

 Germany Italy Portugal 

 Mean estimates 

 Estimate Rob.s.e. Estimate Rob.s.e. Estimate Rob.s.e. 
Constant alt1 0.00 0.09 -0.03 0.06 0.08 0.09 
Constant alt2 0.00 NA 0.00 NA 0.00 NA 
Constant none -1.69 0.25 -1.60*** 0.18 -1.64*** 0.23 
Price -0.14 0.07 -2.22*** 0.17 -1.04*** 0.10 
Ready-to-cook -0.01 0.17 0.73*** 0.11 1.11*** 0.15 
Ready-to-eat 0.05 0.17 0.45*** 0.11 0.50*** 0.15 
Pea -0.12 0.31 -0.26 0.17 -0.51* 0.21 

Pea * Insect -0.03 0.48 0.09 0.24 0.41 0.30 

Pea* Sustainability 0.62 0.40 0.29 0.24 0.10 0.30 

Insect-fed chicken -1.22*** 0.27 -1.06*** 0.22 -2.03*** 0.29 

Insect-fed chicken * 
Insect 

0.18 0.37 0.18 0.30 0.69 0.39 

Insect-fed chicken * 
Sustainability 

1.19*** 0.39 0.42 0.28 1.17** 0.41 

Cricket -3.68*** 0.39 -1.65*** 0.24 -3.98*** 0.37 
Cricket * Insect 0.89 0.48 -0.12 0.31 -0.26 0.49 
Cricket * Sustainability 1.19* 0.46 0.45 0.31 0.60 0.50 
Mealworm -4.53*** 0.56 -1.88*** 0.22 -6.25*** 0.45 

Mealworm * Insect 0.78 0.71 0.31 0.28 1.99** 0.63 

Mealworm * 
Sustainability 

1.02 0.71 0.60* 0.28 1.32* 0.54 

MNE -0.02 0.09 -0.07 0.07 -0.02 0.08 
Organic 0.66*** 0.10 0.40*** 0.07 0.61*** 0.08 
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EU 1.14*** 0.14 0.88*** 0.09 1.10*** 0.13 
Local 
(Germany/Italy/Portugal) 

1.22*** 0.15 1.38*** 0.12 1.45*** 0.13 

 Standard deviations estimates 
 Estimate Rob.s.e. Estimate Rob.s.e. Estimate Rob.s.e. 
Price 1.05*** 0.06 1.63*** 0.09 1.37*** 0.11 
Ready-to-cook -1.35*** 0.18 0.95*** 0.11 1.38*** 0.15 
Ready-to-eat 1.04*** 0.15 1.12*** 0.14 1.36*** 0.18 
Pea 2.69*** 0.24 1.07*** 0.15 1.62*** 0.19 
Insect-fed chicken 1.91*** 0.25 1.18*** 0.18 2.30*** 0.21 
Cricket 2.53*** 0.26 1.61*** 0.15 3.06*** 0.22 
Mealworm 3.10*** 0.33 1.37*** 0.15 3.67*** 0.27 
MNE 0.14 0.41 -0.68*** 0.09 0.75*** 0.13 
Organic 0.83*** 0.23 -0.63*** 0.10 0.42* 0.20 
EU 0.37 0.25 0.76*** 0.16 0.80*** 0.17 
Local 
(Germany/Italy/Portugal) -0.58** 0.22 1.28*** 0.12 -0.46 0.26 

N 516 502 505 
Ll -3469.42 -4178.73 -3692.24 

Note: Reference levels (1) Ready-to-mix (2) Grain-fed chicken (3) Start-up (4) Thailand 
* p < 0.05, ** p < 0.01, *** p < 0.001 

 

 Latent classes of consumers 

 Latent Class Model 

We explored segmentation as a strategy to gain trust and acceptance in insect-based 

food and food from insect-fed animals. Consumer heterogeneity can also be modelled 

by identifying latent segments of consumers based on their food choice. This allowed us 

to explore segments of consumers sharing similar preference patterns. This furthermore 

allowed identifying segments of consumers who would be possibly more willing to 

choose insects as food and insect-fed chicken, as well as their characteristics. These 

consumers could be considered as an point of entry when placing an insect-based food 

product on the market. 

We identified latent classes of consumers based on the importance and utility attached 

to each attribute on the purchase decision of segments of consumers, based on their 

food product choices. For this, the latent class conditional logit model is appropriate.  

We subsequently explored the sociodemographic and psychological profiles of these 

latent classes. For this, we looked at the distribution of personal characteristics by class 

membership, using the General Linear Model (GLM). The GLM is helpful to identify the 

best set of predictor variables, based on the data. We regressed the conditional 

probability of belonging to a latent class on several sociodemographic (age, education, 

income, household size, presence of children in the household), diet, and psychological 

characteristics (disgust and food neophobia), identified in previous literature as relevant. 

We present characteristics which were successfully retained in the models via the 

stepwise approach, with a p-value > 0.05, all other non-predictor variables being 

dropped. Results of the simple GLM are provided in annexes.  

Table 8 contains the estimated class models and information criteria for Germany, Italy 

and Portugal, respectively. We used the information criteria and assessed the 

interpretability of the classes to estimate the optimal number of classes.  
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Table 8 Information criteria of the latent class models  

 
ll AIC BIC 

Germany    

2LC -3805.36 7660.72 7824.44 

3LC -3601.97 7277.94 7520.24 

4LC -3518.39 7134.77 7455.66 

5LC -3407.19 6936.38 7335.85 

6LC NA NA NA 

Italy    

2 LC -8505.44 17060.87 17241.58 

3LC -8226.89 16527.78 16795.22 

4LC -8091.1 16280.2 16634.38 

5LC -7975.65 16073.31 16514.23 

6LC NA NA NA 

Portugal    

2LC -3968.59 7987.18 8150.36 

3LC -3770.26 7614.53 7856.03 

4LC -3697.82 7493.64 7813.47 

5LC -3657.63 7437.27 7835.42 

6LC -3624.28 7394.56 7871.04 

 

 Germany 

4.3.2.1 Latent classes description 

For Germany, the BIC and AIC indicated a five-class model. Yet, the interpretability of 

the classes oriented the researchers’ choice of the four-class model. The smallest class 

represents 10% of the sample which we deemed sufficient to consider this four-class 

model.  

Table 9 includes the estimated class membership and indicator-response probabilities 

for the selected four-class model. Participants were allocated to the class that they have 

the highest probability to retain, based on their responses. The first three classes were 

of equal size and account for 30% of the participants each. 

Overall, we can see that in all classes, the insect-based ingredients as well as the insect-

fed chicken did not create additional utility. Preference for price was in all classes except 

one negative, as expected. 

Class 1 was composed of participants that were sensitive to price and preferred lower 

prices. They significantly disliked non-plant-based alternatives compared to grain-fed 

chicken but were indifferent to pea as the main ingredient. Besides, they significantly 

associated negative utility with higher convenience forms, ready-to-cook and ready-to-

eat meatball preparations. This could indicate that they were favoring either grain-fed 

chicken meatballs or pea-based powder preparation for plant-based balls, e.g. falafels. 

Finally, they were indifferent to sustainability attributes, i.e. organic, EU and national. 

We, therefore, call this class of consumers “conventional consumers”. 
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In class 2, participants preferred lower prices. They showed a strong significant 

preference for grain-fed chicken and a strong aversion to insects as the main ingredient. 

They preferred grain-fed chicken to insect-fed chicken. Yet, among all non-plant-based 

alternatives, the insect-fed chicken was the least disliked alternative to grain-fed chicken. 

They were indifferent to the convenience form, but by contrast, significantly preferred 

organic products of EU- or local origin. For these reasons, we refer to this class as 

“insect-adverse consumers”. 

Class 3 entails consumers who distinguish themselves from the previous classes as they 

appeared indifferent to the main ingredient. In other terms, they would substitute grain-

fed chicken irrespectively with insect-fed chicken, mealworm and cricket. This class is 

therefore named the “indifferent consumers”. They showed a strong significant 

preference for the sustainable attributes, organic label, EU and local origin to 

conventional and Thailand. However, their high price sensitivity suggested that they 

might announce sustainability consciousness through a preference for sustainable 

attributes, but are not ready to pay for it.  

The last and smallest class (Class 4) entails 10% of the German participants. In contrast 

with the other classes, they preferred pea as the main ingredient, while being indifferent 

to the other main ingredients. We can therefore refer to this class as the “plant-based 

food consumers”. Similarly, to Class 2 and Class 3, participants in Class 3 preferred 

sustainable attributes, yet to a lesser extent. However, unlike in other latent classes, 

participants were insensitive to price. 

Table 9 Germany 4-Class Latent Class Profiles 

 Class1 Class2 Class3 Class4 

 

Conventional 
consumers 

Insect-adverse 
consumers 

Indifferent 
consumers 

Plant-based food 
consumers 

Mean Prob. 0.30 0.30 0.30 0.10 

 

Estimat
e s.d. 

Estimat
e s.d. 

Estimat
e s.d. 

Estimat
e s.d. 

Price -0.56*** -0.12 -0.41*** -0.08 -0.79*** -0.04 -0.07 -0.2 

Ready to Cook -1.46*** -0.28 0.10 -0.41 0.57 -0.47 0.14 -0.18 

Ready to Eat -1.25*** -0.3 0.13 -0.48 0.68 -0.39 0.25 -0.3 

Pea -1.25 -0.84 -0.37 -0.54 0.65 -0.63 0.59** -0.23 

Insect-fed 
chicken -1.77** -0.6 -0.76*** -0.16 -0.06 -0.36 0.35 -0.26 

Cricket -3.23*** -0.72 
-

16.81*** -0.52 -0.55 -0.41 0.18 -0.23 

Mealworm -3.28*** -0.88 -4.17*** -1.48 -0.08 -0.57 0.17 -0.27 

MNE -0.39* -0.18 0.11 -0.12 -0.24 -0.28 0.04 -0.09 

Organic -0.04 -0.21 0.43*** -0.12 0.54** -0.18 0.27* -0.12 

EU 0.11 -0.31 0.80*** -0.19 1.00*** -0.27 0.32** -0.13 

Local 0.20 -0.29 0.73*** -0.2 0.97*** -0.26 0.55*** -0.14 

Note: Reference levels (1) Ready-to-mix (2) Grain-fed chicken (3) Start-up (4) Thailand 
* p < 0.05, ** p < 0.01, *** p < 0.001 
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4.3.2.2 Sociodemographic and attitudinal profile of the latent classes 

We identified significant sociodemographic and attitudinal features that determined the 

likelihood of belonging to the latent classes with the help of the GLM stepwise approach 

(Table 10).  

Being above 35-year-old was found positively and significantly associated with being a 

conventional consumer. Conventional consumers were mostly master-level holders and 

above and were more likely to be vegetarian and to a certain extent vegan. This may 

indicate that a sub-segment of conventional consumers includes participants following a 

plant-based diet. This was expectable since this segment was reluctant to substitute 

grain-fed chicken with ingredients other than pea powder. 

The “insect-adverse consumer” segment was composed of participants who were less 

likely to be older than 35. Following a halal or kosher diet was associated with being 

insect-adverse. This was in line with some religious beliefs that insects are un-pure. 

Interestingly, consumers in this segment showed lower levels of disgust. 

The third segment of “indifferent consumers” distinguished themselves for being less 

likely to have completed a master's degree and above, and being vegetarian. They 

showed higher levels of disgust, which was in line with their strong aversion to insect-

based ingredients. 

Finally, the likelihood of belonging to the plant-based consumers' segment decreased for 

participants in the 55-64 age group. Vegetarian consumers were to some extent less 

likely to belong to this segment. This result was significant at the 5%-level. Having a low 

level of disgust was associated with belonging to that segment. They were indifferent to 

insect-based ingredients. 

Table 10 Results of the GLM stepwise approach for Germany  

 (1) (2) (3) (4) 

 
Conventional 
consumers 

Insect-adverse 
consumers 

Indifferent 
consumers 

Plant-based 
food 

consumers 

Personal characteristics 

Age     
35-44 0.730* -1.041**   
 (0.289) (0.330)   
     
45-54 1.207*** -1.465***   
 (0.260) (0.351)   
     
55-64 1.239*** -1.222**  -1.163*** 
 (0.269) (0.373)  (0.320) 

Education     
Master-level 
and above 

0.685**  -0.610**  

 (0.211)  (0.213)  

Diet     
Vegetarian 1.103***  -0.536* -0.867* 
 (0.250)  (0.231) (0.392) 
Vegan 1.754**    
 (0.656)    
Halal/Kocher  1.285*   
  (0.563)   

Disgust 0.252*** -0.375*** 0.284*** -0.570*** 
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 (0.0514) (0.0671) (0.0453) (0.0659) 

Household characteristics 

Presence of 
children in the 
household 

-0.578* 0.783**   

 (0.293) (0.293)   

_cons -2.958*** 0.334 -1.757*** 0.884*** 
 (0.322) (0.319) (0.230) (0.255) 

N 516 516 516 516 
AIC 559.7 374.1 588.6 352.1 
BIC 598.0 403.8 605.6 369.1 
ll -270.9 -180.0 -290.3 -172.0 
df_m 8 6 3 3 

Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001 

 Italy 

4.3.3.1 Latent classes description 

In Italy, the BIC and AI indicated that the 5-class model as the most efficient model (Table 

8). Yet, as for Germany, the 3-Class model was with regards to its interpretability the 

most adapted. 

The biggest class is Class 1, composed of 67% of Italian participants. They were 

sensitive to price and mostly disliked insect-based ingredients and insect-fed chicken 

compared to grain-fed chicken. They valued sustainability attributes as they preferred 

organic, local and EU origin. Finally, they distinguished themselves for their preference 

for high convenience degrees, ready-to-cook and ready-to-eat. We, therefore, refer to 

this class as “convenience seeking consumers”. 

The second class is the smallest (9%). This segment was indifferent to all attributes, 

including price and insect-based ingredients, except regionality attributes, which they 

significantly and strongly preferred. We name this segment “regional food consumers”. 

The third and last class was constituted of the remaining 24% of the participants. They 

disliked ready-to-eat convenience form but were indifferent to ready-to-cook products. 

They showed a strong significant aversion for insect-based ingredients and insect-fed 

chicken, compared to grain-fed chicken. We call them “insect-averse consumers”. 

They disliked MNE producers, favouring smaller production systems. Similarly to the first 

class, they showed an important preference for the sustainability attributes of local and 

EU origin, and to a lesser extent organic.  

Table 11 Italy 3-Class Latent Class Profiles 

 Class 1 Class 2 Class 3 

 Convenience seeking 
consumers 

Regional food 
consumers 

Insect-adverse 
consumers 

Mean Prob. 0.67 0.09 0.24 

 Estimate s.d. Estimate s.d. Estimate s.d. 

Price -0.07*** 0.01 0.04 0.05 -0.26*** 0.04 

Ready-to-
Cook 

0.78*** 0.10 -0.88 0.62 -0.08 0.14 

Ready-to-Eat 0.64*** 0.09 -0.74 0.66 -0.50*** 0.16 

Pea 0.04 0.09 0.36 0.81 -0.83*** 0.16 
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Insect-fed 
chicken 

-0.28** 0.12 -0.83 0.77 -1.35*** 0.19 

Cricket -0.47** 0.21 -2.17 1.84 -2.22*** 0.20 

Mealworm -0.50** 0.20 -2.03 1.07 -2.22*** 0.19 

MNE 0.03 0.05 0.22 0.25 -0.36*** 0.09 

Organic 0.20*** 0.05 0.90 0.62 0.21** 0.09 

EU 0.36*** 0.06 2.51*** 0.80 0.48*** 0.14 

Local 0.49*** 0.08 4.52*** 1.29 0.85*** 0.16 

Note: Reference levels (1) Ready-to-mix (2) Grain-fed chicken (3) Start-up (4) Thailand 
* p < 0.05, ** p < 0.01, *** p < 0.001 

 

4.3.3.2 Sociodemographic and attitudinal profile of the latent classes 

Results from the stepwise GLM approach showed that the selected variables only hold 

moderately explanatory potential about the latent class membership of the Italian panel. 

Conscious convenience consumers distinguished themselves from other segments by 

showing significantly lower levels of disgust. To a certain extent, consumers who 

achieved a bachelor's level or equivalent are more likely to be in the segment of regional 

consumers. Insect-adverse conscious consumers were likely to be participants above 

45-year-old, showing preferences for sustainability attributes but not for innovative 

attributes or convenience. They were marked with higher levels of disgust which is in line 

with their aversion to insect-based products. 

Table 12 GLM Results Italy – Stepwise Approach 

 (1) (2) (3) 

 
Convenience 

seeking consumers 
Regional consumers 

Insect-adverse 
consumers 

Personal Characteristics 

Age    
45-54   0.748*** 
   (0.218) 
55-64   0.822*** 
   (0.225) 

Education    
Bachelor and 
Vocational level 

 0.548*  

  (0.259)  

Disgust -0.124**  0.149** 
 (0.0438)  (0.0491) 

_cons 0.930*** -2.234*** -1.967*** 
 (0.219) (0.158) (0.268) 

N 502 502 502 
AIC 627.6 334.0 563.3 
BIC 636.1 342.4 580.2 
ll -311.8 -165.0 -277.7 
df_m 1 1 3 

Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
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 Portugal 

4.3.4.1 Latent classes description 

In Portugal, the 4-Class model was retained. It was constituted of three classes of equal 

size (30%) and one smaller class (10%). Overall, we could see that in all classes, the 

insect-based ingredients as well as the insect-fed chicken did not create additional utility. 

There was on the contrary a preference for EU and local across all classes but one. 

Preference for prices was in all classes significantly negative, as expected, apart from 

class 4 which was indifferent. 

The first class (30%), Class 1, entailed participants who were the second most price 

sensitive and showed significant negative utility for ready-to-cook and ready-to-eat 

convenience degrees. They also showed a significant dislike for all alternative 

ingredients attributes to grain-fed chicken. They were against the idea of replacing grain-

fed chicken meat and preferred a product that they cook from scratch. In that regard, we 

could refer to this class as “regular self-made-food consumers”. On the other hand, 

they preferred to some extend organic products and products produced by a start-up at 

the 5%-level. The apparent impossibility of the simultaneous preference of grain-fed 

chicken and ready-to-mix powder is discussed in the Discussion section.  

The second class (Class 2) comprised 30% of the respondents. They exhibited the 

highest price sensitivity but were indifferent to all ingredients. They thus are indifferent 

to the source of protein, especially if it comes with a price discount. They distinguished 

themselves from the other classes as they showed a highly significant preference for 

ready-to-cook, to some extend ready-to-eat convenience forms. Moreover, they show 

preferences for sustainability attributes, preferring EU and locally produced products as 

well as organic products at the 1%-level. They, therefore, earned the name “conscious 

convenience seeking consumers”.  

The third class (Class 3) also represented 30% of the sample. They were moderately 

price-sensitive. They favoured ready-to-cook meatballs, the form which resembles most 

raw meat products. Besides, they significantly disliked insect-based ingredients and 

insect-fed chicken, and showed the lowest utilities for the insect-based ingredients 

across segments, compared to grain-fed chicken. They had the highest significant 

utilities both for EU and local region of origin but were indifferent to the type of producer 

and organic label. We call them “status quo insect-adverse consumers”. 

Finally, the smallest class (10%) gathered participants who were not price-sensitive and 

whose only source of utility was the region of origin attributes and the ready-to-cook 

convenience form, for which they showed the highest preference across segments. They 

disliked cricket as the main ingredient to a certain extent but showed overall indifference 

to the other ingredients, which they can substitute indifferently for grain-fed chicken. We 

call them therefore the “price insensitive protein seeking consumers”.  
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Table 13 Portugal 4-Class Latent Class Profiles 

 Class 1 Class 2 Class 3 Class 4 

 
Regular self-
made food 
consumers 

Conscious 
convenience 

seeking 
consumers 

Status quo 
insect-adverse 

consumers 

Price 
insensitive 

protein seeking 
consumers 

Mean Prob. 0.2969 0.2969 0.2969 0.1092 

Price -0.38*** -0.47*** -0.19*** -0.01 
Ready-to-
Cook 

-0.64** 0.93*** 0.77** 1.02*** 

Ready-to-Eat -1.00*** 0.94* 0.37 0.56 

Pea -0.90** -0.18 -0.64*** -0.03 
Insect-fed 
chicken 

-2.05*** 0.05 -1.22*** -0.50 

Cricket -4.28*** -0.29 -4.40*** -1.02* 

Mealworm -3.93*** -0.48 -5.82*** -1.43 

MNE -0.45** -0.08 0.19 0.00 

Bio 0.41* 0.34** 0.20 0.43 

EU 0.34 0.70*** 0.79*** 0.62*** 

Local 0.50 0.74*** 0.98*** 0.93*** 

Note: Reference levels (1) Ready-to-mix (2) Grain-fed chicken (3) Start-up (4) Thailand 
* p < 0.05, ** p < 0.01, *** p < 0.001 

 

4.3.4.2 Sociodemographic and attitudinal profile of the latent classes 

Looking at the sociodemographic and attitudinal characteristics helped to a certain 

extend understanding the composition of these segments. Vegan diet, Halal/Kocher diet, 

disgust and presence of children in the household were good predictors of class 

membership in the Portuguese 4-class model. Education, income, sex and age partially 

explained class membership.  

Regular self-made food consumers were more likely to have higher levels of disgust. 
Conscious convenience seeking consumers were more likely to have the lowest levels 
of disgust, and were unlikely to be vegan nor to live in a household with children. They 
were also less likely to be between 55 and 64 year-old. Status quo insect-adverse 
consumers, were more likely to be young adult consumers, between 35 and 44 but were 
unlikely vegan and showed the highest levels of disgust. Finally, being a price insensitive 
protein seeking consumer was significantly negatively associated with following a 
Halal/Kocher diet and to some extend vegetarian. Price insensitive protein seeking 
consumers also showed lower levels of disgust. 
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Table 14 GLM Results Portugal – Stepwise Approach 

 (1) (2) (3) (4) 
 Regular self-

made food 
consumers 

Conscious 
convenience 

seeking 
consumers 

Status quo 
Insect-adverse 

consumers 

Price 
insensitive 

protein 
seeking 

consumers 

Personal characteristics 

Age     
35-44   0.550**  
   (0.197)  
55-64  -0.670*   
  (0.297)   

Income     
Upper -1.115*    
 (0.507)    

Diet     
Vegetarian    -0.995* 
    (0.502) 
Vegan 2.170* -4.717*** -2.199**  
 (0.864) (0.891) (0.786)  
Halal/Kocher -2.915***   -3.058*** 
 (0.710)   (0.702) 

Disgust 0.277*** -0.569*** 0.369*** -0.253*** 
 (0.0632) (0.0701) (0.0473) (0.0517) 

Household characteristics 

Presence of 
children in the 
household 

 -0.951***   

  (0.277)   

_cons -2.590*** 1.140*** -2.246*** -0.276 
 (0.329) (0.263) (0.235) (0.223) 

N 505 505 505 505 
AIC 468.1 410.4 574.1 458.5 
BIC 489.3 431.5 591.0 475.4 
ll     
df_m -229.1 -200.2 -283.1 -225.2 

 4 4 3 3 

Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001  
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 Effects of trust and prior experience on consumer preferences for 

insect-based food products 

Results of the effects of trust on consumers’ preferences are presented in Table 15. In 

all three countries, high levels of trust were highly associated with increased preferences 

for cricket, mealworm and insect-fed chicken as the main ingredient. This indicates that 

higher levels of trust can play a significant positive role in determining preferences for 

insect-fed chicken and insect ingredients.  

Moreover, in Germany and in Portugal, low levels of trust were highly negatively 

associated with preferences for insect-fed chicken and cricket, and to a certain extent for 

worms. This was not the case in Italy. 

Institutional trust did on the other hand not play a role in preferences for products 

produced by MNE. Finally, trust in the regions of origin only limitedly determined food 

choices in all three countries. In Germany, a high level of trust in the EU was associated 

with preferences for products made in the EU. In Italy, a high level of trust for a product 

of Italian origin was found associated with a preference for a product of Italian origin.  

The role of experience of entomophagy on consumers’ preferences for specific insect 

species was also shown. Results are country-specific. In Portugal, both prior experience 

of eating cricket and mealworm were highly significantly associated with increased 

preferences for mealworms and crickets, respectively. In Germany, only prior experience 

of eating cricket was significantly associated with a higher preference for cricket as an 

ingredient. By contrast, in Italy, prior experience of the two species was not found 

associated with a higher preference for these ingredients. 

Table 15 MMNL results on effects of trust and experience 

 Germany Italy Portugal 

 Means estimates 

 Estimate Rob.s.e. Estimate Rob.s.e. Estimate Rob.s.e. 

asc_alt1 0.01 0.09 -0.02 0.06 0.06 0.09 
asc_alt2 0.00 NA 0.00 NA 0.00 NA 
asc_none -1.66*** 0.24 -1.59*** 0.18 -1.59*** 0.22 
price -0.11 0.08 -2.23*** 0.17 -1.15*** 0.14 
Ready-to-Cook -0.01 0.16 0.74*** 0.11 1.17*** 0.15 
Ready-to-Eat 0.17 0.16 0.44*** 0.11 0.55*** 0.15 
Pea -0.73* 0.33 -0.27 0.18 -0.64* 0.26 
Pea * Low Trust -1.02 0.53 -0.28 0.29 -0.39 0.47 
Pea * High Trust 1.90*** 0.39 0.35 0.21 0.52 0.29 
Insect-fed Chicken -1.41*** 0.29 -1.02*** 0.19 -1.83*** 0.29 
Insect-fed Chicken * Low 
Trust -1.48*** 0.45 -0.51 0.28 -2.59*** 0.52 
Insect-fed Chicken * 
High Trust 1.51*** 0.33 0.75*** 0.23 1.43*** 0.33 
Cricket -3.28*** 0.31 -1.63*** 0.24 -4.45*** 0.38 
Cricket * Low Trust -1.33*** 0.42 -0.42 0.28 -2.26*** 0.54 
Cricket * High Trust 2.13*** 0.35 0.95*** 0.28 2.12*** 0.42 
Cricket * Experience 1.95*** 0.46 0.29 0.28 2.14*** 0.56 
Mealworm -4.29*** 0.42 -1.88*** 0.24 -5.93*** 0.49 
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Mealworm * Low Trust -1.61** 0.57 -0.09 0.26 -1.44** 0.56 
Mealworm * High Trust 2.97*** 0.48 1.21*** 0.28 2.88*** 0.60 
Mealworm * Experience 1.00 0.58 -0.55 0.45 2.74*** 0.74 
MNE -0.08 0.13 -0.14 0.11 -0.07 0.15 
MNE * Low Trust -0.04 0.18 -0.03 0.16 -0.29 0.27 
MNE * High Trust 0.27 0.20 0.20 0.15 0.12 0.18 
Organic 0.64*** 0.09 0.39*** 0.07 0.63*** 0.08 
EU 0.70** 0.23 0.82*** 0.17 0.73 0.41 
EU * Low Trust -0.05 0.35 -0.36 0.27 -0.46 0.65 
EU * High Trust 0.52* 0.24 0.12 0.18 0.46 0.41 
Local 1.49*** 0.34 0.87** 0.27 0.61 0.53 
Local * Low Trust -0.77 0.48 -0.07 0.53 0.93 0.85 
Local * High Trust -0.36 0.35 0.58* 0.28 0.87 0.54 

 Standard deviations estimates 

 Estimate Rob.s.e. Estimate Rob.s.e. Estimate Rob.s.e. 

Price 1.02*** 0.07 1.51*** 0.11 1.31*** 0.16 

Ready-to-Cook 1.33*** 0.16 0.97*** 0.11 1.37*** 0.15 

Ready-to-Eat 0.92*** 0.18 1.09*** 0.13 1.34*** 0.17 

Pea 2.45*** 0.25 1.07*** 0.14 1.62*** 0.22 

Insect-fed Chicken 1.72*** 0.27 1.04*** 0.20 1.96*** 0.22 

Cricket 1.88*** 0.22 1.54*** 0.15 2.67*** 0.27 

Mealworm 2.36*** 0.31 1.25*** 0.13 3.15*** 0.32 

MNE 0.45* 0.20 -0.67*** 0.08 0.67*** 0.15 

Organic 0.58* 0.28 0.66*** 0.12 0.47* 0.22 

EU 0.54** 0.21 -0.74*** 0.14 0.90*** 0.17 

Local -0.60** 0.19 1.21*** 0.12 -0.37 0.25 

N 516 502 505 

Ll -3297.54 -4133.35 -3528.48 

Note: Reference levels (1) Ready-to-mix (2) Grain-fed chicken (3) Start-up (4) Thailand 
* p < 0.05, ** p < 0.01, *** p < 0.001 

 

 Never-takers: those consumers who would never choose insects as 

food 

 Sociodemographic and attitudinal determinants of being a never-taker  

Expectedly, part of the participants never chose any product option that was an insect-

based meatball preparation during the ten choice tasks of the DCE, all other things being 

equal. This share of such participants equals 64.2% in Germany, 2.9% in Italy, and 

57.7% in Portugal. We call them never-takers. The high shares in Germany and Portugal 

are expectable, given the already documented low acceptance of insect-based food 

products in Europe. The low share in Italy could possibly be due to widespread pre-

existing awareness of the use of insects for red coloring additive in food and beverage. 

It is necessary to understand the profile of such consumers and develop strategies to 

increase the acceptance of insects as food. 
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Table 16 presents summary results of a logit model of sociodemographic and attitudinal 

determinants on the probability of being a never-taker, in other words to reject all insect-

based food products in the choice experiment. We also included the scenario to which 

the respondents were exposed, as a control variable. It showed that the odds of being a 

never-taker were only limitedly associated with sociodemographic determinants. In 

Germany, following a vegan diet and being between 55 and 64-year-old was associated 

with being a never-taker to some extent. 

Previous experience of entomophagy showed to negatively influence the odds of 

rejecting insect-based products, in Germany and Portugal. This is in line with the DCE 

results. Higher levels of disgust were positively associated in Germany and in Portugal 

with never taking any insect-based products, in line with previous research. Most 

interestingly, those with a higher trust level in insect-based food have less odds of never 

choosing an insect-based food product. Surprisingly, in Germany and in Portugal, higher 

levels of fear of infection were negatively associated with being a never-taker. Yet, this 

result is significant at the 5-% level. 

Table 16 Logit model results – Never takers 

 (1) (2) (3)  
Germany Italy Portugal 

Scenario    
Scenario insect-protein content -0.74* 0.24 -0.34 
 (0.35) (0.66) (0.30) 
Scenario Sustainability of meat 
alternatives 

-0.53 -0.86 -0.19 

 (0.36) (0.89) (0.30) 
Sex (Male) 0.32 -0.12 -0.13 
 (0.31) (0.62) (0.25) 
Age group    
25-34 -0.55 -0.79 -0.039 
 (0.53) (1.49) (0.43) 
35-44 0.17 0.73 0.60 
 (0.52) (1.22) (0.40) 
45-54 0.82 0.12 0.64 
 (0.53) (1.32) (0.40) 
55-64 1.23* 1.42 0.46 
 (0.56) (1.19) (0.42) 
Income    
Middle income -0.11 0.54 0.18 
 (0.34) (0.69) (0.26) 
Upper income -0.077 1.08 -0.72 
 (0.41) (0.91) (0.52) 
Education    
  Vocational education and Bachelor level 
degree 

0.21 1.17 0.92 

 (0.36) (0.71) (0.58) 
  Master-level and above 0.53 0.074 0.92 
 (0.46) (0.81) (0.58) 
Diet    
Vegetarian 0.56 - -0.38 
 (0.45)  (0.52) 
Vegan 2.64* - 0.90 
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 (1.24)  (1.08) 
Halal/Kocher -0.31 - 2.79 
 (1.06)  (1.93) 
Prior entomophagy experience -1.20*** 0.32 -0.88** 
 (0.32) (0.81) (0.32) 
Attitudinal determinants    
Food Neophobia 0.0078 -0.61 0.12 
 (0.17) (0.34) (0.14) 
Disgust 0.58*** 0.41 0.59*** 
 (0.12) (0.27) (0.11) 
Fear of infection  -0.45** -0.35 -0.33* 
 (0.16) (0.30) (0.14) 
Trust in Insect-based food products    
Low trust 0.57 -0.85 0.029 
 (0.37) (0.75) (0.33) 
High trust -1.35*** -1.77 -0.88** 
 (0.36) (0.96) (0.31) 
Constant -0.93 -5.62** -2.54** 
 

(0.76) (2.01) (0.92) 
Observations 432 390 418 

Standard errors in parentheses *p < 0.05, ** p < 0.01, *** p < 0.001 

 Priming strategies (narratives) to convince never-takers 

To investigate which priming strategy would help convince non-insect eaters to choose 

insect-based food, we did the following: We asked the subsample of participants who 

never chose any insect-based products in the choice experiment to rate the several 

statements (“How likely is it that the following reasons for eating insects persuade you to 

choose insect-based food?”, scale ranging from 1 “very unlikely” to  7 “very likely”) (See 

section 3.5.3). 

In Figure 2Table 22, we show summary statistics for each market on the levels of the 

reported likelihood that priming convinces never-taker participants to choose insect-

based food. This informs which narrative to employ as part of a marketing strategy that 

could convince never-takers to choose an insect-based food product.  

Overall, the nutrition claim on the macro-nutrient content of insects as food appears so 

far as the most promising narrative which can most likely convince us to choose an 

insect-based food (“Insects are rich in proteins and minerals.“). By contrast, the lifestyle 

claim appears the least convincing narrative („Eating insects is trendy and belongs to a 

global urban lifestyle.“). 

Looking at the country-level differences in descriptive statistics also shows country-

specific results. In Italy (n=14, 2.9%), the nutrition claims (high content in protein and 

minerals and benefits compared to meat) was rated as the most convincing narratives.  

In Germany, (n=327), the claim of high protein and mineral contents was rated the most 

positively but more general claims on the sustainability of insects compared to meat were 

rated as the most unconvincing. 

In Portugal (n=235), claims of sustainability of insects compared to meat (smaller use of 

natural resources and fewer GHG) as well as the nutritious content of insects were 

positively rated by more than half of the respondents. 
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Pearson chi2(4) =  21.5542   Pr = 0.000 
 

 

Pearson chi2(4) =   2.2189   Pr = 0.696 
 

 

Pearson chi2(4) =   5.3050   Pr = 0.257 
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Pearson chi2(4) =  12.6283   Pr = 0.013 
 

 

Pearson chi2(4) =  14.0957   Pr = 0.007 
Figure 2 Summary statistics - narratives that are likely to convince never-takers to try an 

insect-based food  
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 SUSINCHAIN products and edible insect species 

To appreciate the utility associated with the specific products developed in the 

SUSINCHAIN WP5 to deviate the odds of being accepted by consumers, we asked 

participants who chose at least once an insect-based food product in the DCE section 

(n=856), to rate which products containing insect-flour they are the most and the least 

likely to buy (discriminating among items at extremes). Descriptive results are provided 

by country, based on the overall share of products which were rated as the most likely 

and the share of products rated as least likely (Figure 3).  

The insect-based sausage was overall rated as the most likely chosen product in all three 

countries of investigation. Umami paste was on average positively rated in Germany and 

Portugal. In Italy, falafel and mince were on average positively rated. By contrast, flat 

bread was the product the least likely to be chosen in all three countries of investigation.  

 

 

Figure 3 Summary statistics Best-Worst in likelihood to purchase SUSINCHAIN products 
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Most and least likely purchased edible insect species were also asked (Figure 4). In all 

three countries of investigation, participants indicated adult house cricket as the insect 

species they would be the most likely to choose, especially in Portugal and Germany. By 

contrast, ant eggs were reported as the least likely by Italian and German consumers, 

and yellow mealworm larvae by Portuguese consumers. 

 

 

Figure 4 Summary statistics Best-Worst in likelihood to purchase food containing 
different insect species as ingredient 
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5. Discussion and limitations 

The study examined the acceptance of German, Italian and Portuguese consumers for 

insect-based food and food made of insect-fed chicken. For this, we employed an online 

DCE to understand the preferences and WTP for insect-based and insect-fed chicken 

meatballs.  

In line with other studies on the acceptance of insect-based food in Western countries, 

our results confirmed the very low acceptance of insect-based products, in the present 

case meatballs alternatives made of cricket and mealworm as the main ingredients to 

grain-fed chicken. The premium that consumers would be ready to pay for such a product 

is negative, thus being willing to receive compensation bringing the price much below 

the market price of grain-fed chicken, which is unrealistic with regards to the current 

insect production costs. This echoes the findings of previous DCE and conjoint-based 

studies (de-Magistris, Pascucci, and Mitsopoulos 2015; Iannuzzi, Sisto, and Nigro 2019; 

Kornher, Schellhorn, and Vetter 2019; Lombardi et al. 2019) and attitudinal studies. 

We also provided the first robust evidence of consumer preferences for insect-fed 

chicken. We found that overall, German, Italian and Portuguese consumers were less 

willing to choose insect-fed chicken than grain-fed chicken. They were moreover willing 

to get a discount rather than pay a premium to buy insect-fed chicken. This study is the 

first of its kind to assess insect-fed chicken with a DCE. Its results need to be reflected 

with other studies that evaluated preferences for other insect-fed animals, like fish. While 

studies based on DCE concluded for a relative indifference of consumers for insect feed 

in aquaculture (Ankamah-Yeboah, Jacobsen, and Olsen 2018; Bazoche and Poret 2017; 

Ferrer Llagostera et al. 2019), recent studies concluded with a lower preference for the 

insect-fed fish than for grain-fed fish and a price sensitivity for insect-fed animal that does 

not allow the extra costs of this feed (Arru et al. 2022). The differentiated consumer 

perception of feed suitability in aquaculture and aviculture may make preferences for 

insect-fed animal and conventionally-fed animal species-specific. Compared to insect 

ingredients, insect-fed chicken showed relatively better acceptance among all non-plant-

based alternatives. This suggested that indirect entomophagy with insect-fed chicken 

could be a strategy to raise acceptance for insects as food and feed in the medium term. 

We noted that the utility of Portuguese participants for peas as the main ingredient was 

negative, at the 5%-level, compared to grain-fed chicken. This could result from the 

relatively lower exposure of Portuguese consumers to plant-based meat alternatives and 

to pea as familiar ingredient in meat replacement products.   

Interestingly, we can observe that Italian and Portuguese consumer participants granted 

significant preferences for ready-to-cook and ready-to-eat forms. This could seem 

counter-intuitive, with respect to the Portuguese and Italian food cultures where high 

convenience is associated to eating out or taking delivery order rather than purchasing 

convenient meal preparation products. Yet, as meatballs are a preparation that is time-

intensive, for normal meal occasions, it may still be preferable for these consumers to 

purchase it under a more convenient form. We can also interpret this result as a diverging 

interpretation of the products presented to participants. Although the ready-to-mix level 

refers to the least processed, and therefore least convenient product form, needing more 

preparation steps, the use of ready-to-mix preparations for meatball substitutes may not 

be common in the Portuguese and Italian food cultures. Besides, the visualization of the 
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ready-to-cook and ready-to-eat meatballs levels may have reminded more of the 

meatballs that consumers are used to preparing and eating than the ready-to-mix 

preparation. In Germany, convenience form did not play a significant role in food choice 

which contradicts previous findings from Kornher, Schellhorn, and Vetter (2019) who 

showed that in Germany, interest in convenience products was associated with a greater 

likelihood of consuming insects in the future.  

To appreciate the heterogeneity of tastes, we employed latent class models in each 

country of investigation. The latent class models allowed us to distinguish in an 

exploratory way, segments of consumers based on their hypothetical food choices and 

to identify profiles who would be more open to choosing insect-based food and chicken 

fed with insect feed. In none of the countries, we could find a class which derived 

additional utility from the insect-based ingredient or the insect-fed chicken. We could 

however distinguish between more insect-reluctant classes, clearly associating disutility 

with insect ingredients and others that were more indifferent to substituting cricket, 

mealworm or insect-fed chicken with grain-fed chicken. In Germany, Italy and Portugal, 

we could identify classes of consumers who were clearly averse to consuming insects 

or insect-fed chicken, according to their hypothetical choices. Yet, some classes were 

indifferent to the insect ingredients and derived utility from other attributes which could 

be used as levers to market insect-based food and food from insect-fed chicken. In 

particular, the sustainability attributes, organic, EU and locally produced meatball 

preparations were associated in most classes, and across countries, with a significantly 

higher probability of choosing the respective product. High convenience degrees were 

by contrast preferred in a limited number of classes. While in Portugal, consumers 

preferring ready-to-cook and ready-to-eat convenience forms were overall indifferent to 

choosing insects, in Italy, the “convenience food consumers” class associated a negative 

utility with insect ingredients and insect-fed chicken. In Germany, none of the latent 

classes associated any of the highest convenience forms with additional utility. 

We included an experimental design to evaluate the effectiveness of providing additional 

information during the hypothetical choice task on the choice. Providing prior information 

on sustainability of meat alternatives appeared to be effective in increasing preferences 

for insect-fed chicken in Germany and Portugal, and to some extent for cricket in 

Germany and mealworm in Portugal and Italy. Regarding the information on the insect-

protein content, the results of the DCE could only confirm its effects on consumers’ 

preferences in Portugal. This is contrasting with findings of previous studies that 

investigated the effect of information conditions on the sustainability of health benefits of 

eating insects. Highlighting the mitigating effects of entomophagy on climate change was 

previously found to work on average less effectively than information framing individual 

benefits (Lombardi et al. 2019). Overall, for insect-based protein, personal benefits were 

good predictors of the willingness to try, buy and eat insects, but the link with the 

environmental impact of meat was found to be not clear (Koning et al. 2020). 

From a business perspective, it is interesting to see that providing extra information on 

the sustainability of meat alternatives could help increase acceptance for the products, 

although not specific to insect-based food. Interestingly, there are some contradictory 

indications between the results of the DCE and survey results about the narratives 

highlighting that insects are «rich in proteins and minerals». This may indicate, as the 

DCE showed, that simply providing informative content on the existence of meat 

alternatives containing insect-proteins does not suffice to elicit preference but that 

consumers may be responsive to advertising formulations (“rich in”) and to prompt 
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highlighting macro-nutrients and minerals together. This indicates that marketing 

strategies focusing on advertising rather than only informing should be privileged.  

We further assessed the effects of trust in guiding food choices. This represents the first 

novelty of the study to assess trust in insect-based food products via a choice 

experiment. The results showed that high trust levels in cricket, mealworm and insect-

fed chicken were significantly associated with preferences for these ingredients, 

respectively in all three countries of investigation. Low trust or mistrust was also shown 

in Germany and Portugal to negatively affect preferences for these ingredients, to a 

certain extent. This echoes findings from Legendre et al. (2019) who showed how media 

trust contributes to motivating consumers to exercise purchase activism and in turn, 

increase purchase intention and liking of insect-based food product. This also highlights 

the need for the producer not only to alleviate mistrust, which overall negatively 

influences preferences for insect-fed chicken, and cricket, but also to stimulate high trust 

in insect-based food products, compared to indifference. 

Looking at the effects of the trust in the origin of the product also informed about origins 

that were preferred in each country and therefore about country-specific sourcing 

strategies for the insect-based products. For German consumers, higher levels of trust 

in the EU elicited increased preference for an EU product, while higher levels of trust in 

Italian products elicited increased preference for Italian products in Italy.  

Investigating the effect of prior experience of entomophagy via a DCE was a second 

novelty of the study. We found that having prior experience of eating crickets did 

significantly increase the associated utility for cricket-based meatballs in Germany and 

Portugal, but not in Italy. Prior experience of eating a mealworm was found to be 

significant in increasing preferences for the mealworm ingredient only in Portugal. The 

variability of these results across the three countries and insect species was expectable 

for two main reasons. First, food cultures make the experience of the species highly 

country-specific, depending on the preparations, context of eating, or the values 

associated with insects. Secondly, the difference in insect-based products available in 

each of the three markets explains that consumers were not exposed similarly to these 

species in the same way. Third, the familiarity with the denominations, in some case 

numerous (e.g. yellow mealworm, or Tenebrio Molitor) of the insect species might also 

influence the recalling of prior experience of eating insects. These results informed 

overall that the tasting experience of an insect species can influence acceptance, hence 

the importance of creating a positive tasting experience for insects. This is in line with 

the results of previous studies in other cultural contexts that showed the effect of prior 

tasting experience in choosing insect-based products (Alemu and Olsen 2020; Palmieri 

et al. 2019; Tan et al. 2015).(Alemu and Olsen 2020; Palmieri et al. 2019; Tan et al. 

2015) 

In our study, between 69.8% to 75.5% of the study participants in Germany, Portugal 

and Italy had no prior experience of eating insects. This is consistent with previous 

studies which also reported a similar share of participants without prior experience in 

Germany (Kornher, Schellhorn, and Vetter 2019), and in Portugal (Florença et al. 2021).  

We examined the determinants of being insect-food never-taker, which is to say never 

choosing an option that included cricket or mealworm with a logit model. These results 

complete the DCE results by identifying determinants of rejecting insect-based food. It 

highlights the needs to address disgust, in line with previous studies and to achieve high 

levels of trust, not only indifference to insect-based food. Besides, it highlights to a certain 
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extent, that consumers who have already had an experience of eating insects are more 

likely to choose insect-based food in a hypothetical choice experiment. The very low 

share of participants in Italy who were never-takers considerably limited the explanatory 

potential of the models. These results therefore only refer to the Portuguese and German 

panels.  

This study can help fuel a general discussion about how to position and present edible 

insects to consumers. In this study, we investigated edible insects as main ingredients 

to a meatball substitute. There are ongoing debate that insects should not be presented 

to consumer as meat alternatives (Mancini et al. 2022). On the one hand, results of the 

DCE showed low acceptance for meatball alternatives based on insect ingredients. On 

the other hand, looking at results from the consumer survey about most preferred product 

forms, it appeared that meat alternatives (sausage, minced meat) gathered the most 

likings. These results can be interpreted that in general consumers may favor the idea 

of choosing a meat substitute compared to other products, but when facing the economic 

decision, they nevertheless discard the insect-based meat alternatives. We also 

highlighted that other products forms were also positively rated such as umami paste 

and falafel in Germany and Portugal, and in Italy, respectively. 

This study has several limitations. Since it was based on an online hypothetical DCE, 

this study can only inform on a hypothetical choice. It means that individuals might have 

endorsed an hypothetical choice behaviour that diverges from their real choice 

behaviour, leading a an hypothetical bias. Especially, not having to take a real economic 

decision involving a purchase commitment may have conducted participants to less likely 

to reveal their real preferences. The inclusion of a cheap talk to prompt participants to 

answer as if they were in a real shopping situation, as well as an optout option, avoiding 

a forced choice, pivoting the attribute levels around a reference alternatives, allowed 

mitigating this limitation. Concerning the WTP, previous research in CE methodology 

emphazised the consistency in magnitude and direction between estimates derived from 

revealed preferences and hypothetical choice experiments (Hensher 2009) and the 

added-value of DCE to present “real-world” preferences (Haghani et al. 2021). 

Besides, online surveys usually include a risk of being answered by younger 

respondents, whose attitude towards edible insects is generally higher than older 

respondents and less representative than the whole population. Yet, this risk was limited 

in our study as our sample was quota-based, striving for representativeness of the 

German, Italian and Portuguese population. Moreover, we strove to include a as large 

sample size as possible within the project’s possibilities, doubling the agreed sample 

size per country in order to ensure external validity. 

A second limitation relates to different methods of data collection employed in Portugal. 

While one part of the data was collected via a consumer online panel, the second part 

was collected with participants being invited to the location of the investigator. This 

methodological bias could lead to different answer behaviour in the survey and the 

experiment, between a part of the Portuguese panel and the other panels, making 

country comparisons less reliable. The number of countries  

Finally, in our models, we followed the current recommended approach to include priors 

from the multinomial logit models. Nevertheless, there are ongoing debates about the 

possible misspecification of using priors which should be critically considered interpreting 

the results. 
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6. Conclusion 

Strategies to increase consumer acceptance were reviewed and selected attributes which 

emerged during the WP5 Workshop as the most important attributes to increase trust in 

insect-based food products were investigated.  

The DCE, allowed to test consumers’ acceptance and perceived added value of insect-

based food and feed products. It was tested in three EU countries with 500 participants from 

online panels per country (Germany, Italy and Portugal). Testing via choice experiments 

helped determine which form and presentation of insect-based food products (including 

labelling) and which priming strategy (narrative) best overcomes the demand-side barriers 

identified. 

Results of the DCE confirmed the low level of acceptance of insect-based foods made of 

mealworm and cricket by European consumers. Willingness-to-pay for meatballs made of 

insect-based ingredients (cricket and mealworm) was found negative in all three countries, 

and was thus realistically not yet competitive for producers, as compared to grain-fed 

chicken. It also shed light on preference for so far not studied insect-fed chicken. Although 

the grain-fed chicken was preferred, insect-fed chicken found relatively more acceptance 

than insect-based products and could show more potential for the development of the insect 

production sector.  

The study provided robust evidence to develop strategies to overcome demand-side 

barriers. Notably, it helped identify segments of consumers who would be potentially more 

open to choosing insect ingredients. In each country, a segment of consumers being 

indifferent to insects as a substitute for grain-fed chicken could be identified. 

We identified the effects of prior information as a lever to raise preferences for insect 

ingredients. Results showed that providing information on the sustainability of meat 

alternatives increases the preference for insect ingredients and insect-fed chicken in 

meatballs. Providing information on the insect-protein content of a food product was on the 

contrary not successful to elicit preferences for insect-based meatballs. 

We inspected the role of trust in the acceptance of insect-based food and food made of 

insect-fed chicken. We found that high levels of trust are significantly and positively 

associated with preference for meatballs made of insect ingredients, but also that low trust 

is negatively associated with preferences. This implies that not only achieving indifference 

for insects compared to grain-fed chicken is relevant for increasing acceptance of insect-

based food but also that reaching high levels of trust via communication campaigns among 

consumers is important. 

Finally, prior experience with eating insects was found positively associated with choosing 

crickets, but not mealworms. Prior experience was also strongly positively associated with 

choosing at least once an insect-based option in the choice experiments. These results thus 

overall support the idea to make the first taste experience possible as it appeared to be a 

major determinant to choosing insects as food.  
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7. Main findings and recommendations 

Table 17 Overview of main findings and recommendations 

 Chapter Main findings Recommendation for 
producers 

1 Consumers' 
preferences and 
willingness-to-pay 

In this experimental online setting, 
WTP values for insect-based 
meatball alternatives were 
negative in Germany, Italy and 
Portugal, reflecting a 
comparatively low consumer 
acceptance of such food. WTP 
values for insect-fed chicken were 
less negative, showing a greater 
acceptance by consumers, 
although still lower than for grain-
fed chicken. These results will 
have to be put into perspective by 
the results in terms of consumer 
acceptance of the practical trials 
with insect-based food in the 
framework of WP5, available at a 
later stage. 

The results show the challenges 
for the acceptance of insect-based 
food products by the broader 
population. It will likely require 
considerable time and  societal 
change to increase consumer 
acceptance of these products in 
the three surveyed EU countries 
and to reduce the existing barriers 
in terms of consumer awareness. 
In light of the results of our study, it 
appears that these barriers are 
lower for the production of 
ingredients for the feed industry – 
aquaculture, poultry feed 
components, pet foods. Results 
also show the importance of 
nutrition aspects as potential 
incentive for consumption, which 
could reduce barriers for sport 
foods and sports nutrition, and 
protein-rich cereal foods. 

2 Scenario variation Providing prior information about 
the sustainability of meat 
alternatives increases the 
acceptance of meatballs made of 
crickets in Germany and in Italy. 

Providing prior information on the 
sustainability of meat alternatives, 
and of insect-based products as 
alternative source of protein as 
marketing campaign, and label on 
the packaging. 

3 Latent classes of 
consumers 

Segments that preferred insect-
based ingredients to grain-fed 
chicken could not be identified. 
Yet, there are in each country's 
market segments of consumers 
who are less averse to insect-
based food. These consumers 
show indifference to substituting 
grain-fed chicken with cricket, 
mealworm or insect-fed chicken as 
the main ingredients. 
These segments of consumers 
show lower levels of disgust and 
are more likely to have previous 
entomophagy experiences. 

Identify and target early adopters 
as a market entry point and 
consumers with lower disgust 
levels. 
Focus on regional (EU, national) 
production, organic positioning.  
 
 

4 Effects of trust 
and prior 
experience  

High trust is positively associated 
with preference for cricket and 
mealworm and insect-fed chicken 
in all countries of investigation. 
Low trust is negatively associated 
with preference for cricket and 
mealworm in Germany and 
Portugal. 
Prior experience of eating cricket is 
significantly associated with 

Stimulate trust belief in insect-
based food products, targeting on 
a species level. Increase 
transparency on farming sectors, 
e.g. open insect farms to visitors, 
develop partnerships with high 
reputed poultry producers with a 
track record of initiatives regarding 
transparency, animal welfare, 
sustainability, increase public 
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 Chapter Main findings Recommendation for 
producers 

increased preference for these 
species as ingredients in 
meatballs in Germany and 
Portugal. 

relation communication on such 
initiatives. 
 
Develop possibilities to create a 
first positive tasting experience, 
e.g. having the product on special 
offer at public mass catering 
outlets (public administration 
canteens, catering and events, 
school and university canteens, 
pubic sport facilities and sport 
events), or a mainstream food 
chains or retailer (with in-store 
promotional support, like tasting 
stands) 
 

5 Identifying the 
never-takers and 
priming strategies 

Never-taker participants rated 
nutrition claim with regard to the 
macro-nutrient content of insects 
as the most likely to persuade 
them to choose insect-based food. 

Replace marketing campaigns with 
promotional messages with 
narratives that emphasize the 
macro-nutrients content of insects. 
Avoid framing insect-based food 
as part of a global urban lifestyle. 

6 Product forms Sausage appeared to be the food 
carrier which was the most 
preferred across all countries, 
followed by mince and umami 
paste. 

Positioning insect-based products 
as of processed red meat 
substitutes rather than poultry 
meat, or under the form of 
innovative “exotic” products, e.g. 
umami paste. 

7 Insect species Adult crickets were the insect 
species that were the most 
preferred across all countries. 

[also based on #4] Extend the 
cricket for food rearing and 
processing sector to meet potential 
demand for cricket-based 
products. 
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Annexes 

Table 18 Constructs used in the questionnaire 

Constructs  Items Scale Source 

Sociodemographic 

characteristics 

 Age   

 Gender   

 
Number of adults in the household 

Number of children in the household 
  

 Education   

 Income (Monthly net per household)   

Dietary restrictions   

=1 Vegetarian 

2= Pesco-vegetarian (* “I don’t eat meat, 

but I do eat fish.”) 

3= Vegan 

4 = Halal/Kosher/Hindu 

5 = Lactose / gluten / nut free 

6 = Allergy to shrimps and shellfish 

98= Other, please specify 

99= None 

 

Previous 

experience eating 

insects 

 

Have you eaten insects or insect-based food products in 

the past? 

This includes experience eating insects during your 

childhood. 

0= Never 

1= Only once 

2= Occasionally 

3= Regularly 

99= I am not aware / I don’t remember 

 

Which type of insect have you eaten? 

Several options may apply. 

1= Black Soldier Fly 

2= Housefly 
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3= Yellow mealworm 

4= Buffalo mealworm (*also called Lesser 

mealworm) 

5= Crickets 

6= Ants 

98= Other, please specify 

99= I don’t know / I don’t want to answer 

*exclusive 

Interest for eating 

insects 
 

I’d be curious to taste a dish made of insects, if cooked 

well. 

 

1 = totally disagree 

2 = mostly disagree 

3 = somewhat disagree 

4 = neither agree nor disagree 

5 = somewhat agree 

6= mostly agree 

7= totally agree 

(La Barbera 

et al. 2020) 

In special circumstances, I might try to eat a dish of 

made of insects. 

At a dinner with friends I would try new food prepared 

with insect flour. 

Insects as feed  

Using insects as feed is a good way of producing meat. 1 = totally disagree 

2 = mostly disagree 

3 = rather disagree 

4 = neither agree nor disagree 

5 = rather agree 

6= mostly agree 

7= totally agree 

(La Barbera 

et al. 2020) 

I think it is fine to give insect-based feed to fish that are 

farmed for human consumption. 

I think it is fine to give insect-based feed to chicken that 

are farmed for human consumption. 

I think it is fine to give insect-based feed to pigs that are 

farmed for human consumption. 
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Trust 

Social trust 

How much trust do you have in the following food 

technology and novel food products, regarding their 

safety? 

1= I do not trust it at all 

2= I rather do not trust it 

3= I neither trust it nor distrust it 

4= I rather trust it 

5= I completely trust it 

 

Adapted 

from 

(Roosen et 

al. 2015; 

Siegrist 

2008) 

Insect-based food product 

Meat or fish derived from an insect-fed animal 

In-vitro meat alternative 

Plant-based meat alternative (e.g. soy) 

GMO salmon 

Institutional 

trust 

How much trust do you have in the following institutions 

regarding their responsibility over the safety of food? 

Multinational Food Enterprises 

National Enterprise 

FoodTech (*Agrifood entrepreneurs and startups 

innovating on food products) 

Food science and researchers 

Food Safety Authorities 

Street Food (e.g. on the market, fair, or festival) 

Origin 

How much trust do you have in products from the 

following geographic origins? 

Germany/Italy/Portugal 

EU 

Thailand 

Startup 

If a food start-up or small food enterprise introduced a 

new food product that contained insects. How likely 

would you be to try the product? 

Insect-based 

Product 

characteristics 

 

Imagine you want to buy a food product which contains 

a certain insect species. Please indicate the insect 

species you are the most likely to buy and the one you 

are the least likely to buy: 

  

 Insect 

species 

Yellow mealworm larvae 

Buffalo worm 

Adult house cricket 

Ant eggs 

Most likely 

Least likely 
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Form and 

presentation 

Insect-based flat bread 

Insect-based burger 

Insect-based falafel 

Insect-based spice salad topping (*a spice salad 

topping is usually used to flavour a salad) 

Insect-based umami paste (*umami paste is a savoury 

condiment) 

 

Emotions 

Food 

neophobia 

1 I am constantly sampling new and different food.* 

2 I don’t trust foods I don’t know. 

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

4 I like foods from different countries/cultures.* 

5 Ethnic food /food from other countries looks too weird 

to eat. 

6 At dinner parties, I will try new food.* 

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

8 I am very particular about the food I will eat. 

9 I will eat almost everything.* 

10 I like to try new ethnic restaurant / from other 

cultures.* 

 

1 = totally disagree 

2 = mostly disagree 

3 = rather disagree 

4 = neither agree nor disagree 

5 = rather agree 

6= mostly agree 

7= totally agree 

(Pliner and 

Hobden 

1992; 

Siegrist, 

Hartmann, 

and Keller 

2013) 

Disgust 

I would be disgusted to eat any dish with insects. 

Thinking about the flavour that an insect might have 

sickens me. 

If I ate a dish and then came to know that there were 

insects among the ingredients, I would be disgusted. 

1 = totally disagree 

2 = mostly disagree 

3 = rather disagree 

4 = neither agree nor disagree 

5 = rather agree 

(La Barbera 

et al. 2020; 

Verneau et 

al. 2021) 
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I would avoid eating a dish with insects among the 

ingredients, even if it was cooked by a famous chef. 

I would be bothered by finding dishes cooked with 

insects on a restaurant menu. 

6= mostly agree 

7= totally agree 

Fear of 

Infection Risk 

Eating insects will increase the risk of infectious 

diseases. 

Insects carry harmful bacteria. 

Insects contain harmful toxins. 

Insects are highly nutritious.* 

1 = totally disagree 

2 = mostly disagree 

3 = rather disagree 

4 = neither agree nor disagree 

5 = rather agree 

6= mostly agree 

7= totally agree 

(Barton, 

Richardson, 

and 

McSweeney 

2020) 
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Table 19 German Simple GLM Approach 

 (1) (2) (3) (4) 

 
Conventional 
consumers 

Insect-
adverse 

consumers 

Indifferent 
consumers 

Plant-based 
consumers 

     

Sex (Male)  -0.0885 0.132 0.0142 -0.00701 

 (0.193) (0.266) (0.185) (0.250) 

Age     
18-24 reference    
     
25-34 0.671 -0.546 -0.0725 0.336 
 (0.427) (0.418) (0.347) (0.381) 
     
35-44 1.278** -1.408** 0.0805 -0.0632 
 (0.442) (0.463) (0.350) (0.393) 
     
45-54 1.750*** -1.869*** -0.172 -0.126 
 (0.424) (0.502) (0.346) (0.399) 
     
55-64 1.766*** -1.667*** 0.0852 -1.195** 
 (0.419) (0.476) (0.351) (0.441) 

Education     
High school and 
below 

reference    

     
Bachelor and 
Vocational level 

0.00372 0.100 0.131 -0.326 

 (0.232) (0.302) (0.213) (0.285) 
Master-level and 
above 

0.694** -0.378 -0.579* 0.298 

 (0.269) (0.435) (0.272) (0.336) 

Income     
Lower income reference    
     
Medium income -0.0316 0.399 0.118 -0.397 
 (0.223) (0.328) (0.211) (0.271) 
     
Upper income -0.196 0.582 0.202 -0.538 
 (0.302) (0.416) (0.280) (0.327) 
     

Diet     
Vegetarian 1.110*** -0.177 -0.494* -0.922* 
 (0.258) (0.346) (0.240) (0.405) 
     
Vegan 1.723* -1.859 -0.678 -1.006 
 (0.676) (1.167) (0.525) (0.932) 
     
Halal/Kocher -0.0722 1.184* -0.920 -0.520 
 (0.823) (0.560) (0.750) (0.904) 
     

Disgust 0.235*** -0.345*** 0.293*** -0.593*** 
 (0.0622) (0.0812) (0.0563) (0.0963) 

     

Food Neophobia 0.0136 -0.0335 0.00791 -0.0190 

 (0.104) (0.140) (0.0985) (0.147) 

     

Household size 0.135 0.0548 -0.0618 -0.192 
 (0.125) (0.148) (0.112) (0.130) 
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Presence of 
children in the 
household 

-0.817* 0.543 0.219 0.294 

 (0.386) (0.393) (0.314) (0.348) 

_cons -3.513*** 0.152 -1.854*** 1.684* 
 (0.567) (0.634) (0.476) (0.661) 

N 516 516 516 516 
AIC 573.0 384.5 609.7 368.1 
BIC 645.2 456.7 681.9 440.3 
icc     
ll -269.5 -175.2 -287.8 -167.0 
df_m 16 16 16 16 

 

Table 20 Italian Simple GLM Approach 

 (1) (2) (3) 

 
Conscious 

convenience 
consumers 

Regional 
consumers 

Insect-adverse 
conscious 
consumers 

    

Sex (Male)  -0.148 0.246 0.0538 
 (0.166) (0.262) (0.187) 

Age    
18-24 Reference   
    
    
25-34 0.0641 0.148 -0.186 
 (0.315) (0.466) (0.374) 
    
35-44 -0.183 0.307 0.0168 
 (0.313) (0.456) (0.357) 
    
45-54 -0.434 -0.487 0.707* 
 (0.297) (0.493) (0.335) 
    
55-64 -0.499 -0.257 0.665 
 (0.306) (0.496) (0.342) 
    

Education    
High school and below Reference   
    
Bachelor and Vocational 
level 

-0.396 0.424 0.233 

 (0.204) (0.309) (0.234) 
    
Master-level and above -0.0429 -0.101 0.0988 
 (0.212) (0.339) (0.242) 

Income    
Lower income Reference   
    
Medium income -0.200 -0.295 0.388 
 (0.187) (0.271) (0.214) 
    
Upper income 0.0199 -0.212 0.100 
 (0.281) (0.391) (0.320) 
    

Diet    
Vegetarian 0.454 -0.199 -0.464 
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 (0.280) (0.408) (0.321) 
    
Vegan -0.0670 -0.196 0.232 
 (0.709) (0.773) (0.836) 
    
Halal/Kocher -1.659 1.138 1.069 
 (1.322) (1.014) (1.253) 
    

Disgust -0.0800 -0.0245 0.108 
 (0.0563) (0.0945) (0.0613) 
    

Food Neophobia -0.106 -0.00899 0.127 
 (0.0955) (0.153) (0.106) 
    

Household size 0.0268 0.0676 -0.0868 
 (0.0617) (0.0679) (0.0810) 
    
Presence of children in 
the household 

0.240 0.121 -0.342 

 (0.219) (0.301) (0.254) 

_cons 1.006* -2.196** -1.559** 
 (0.448) (0.772) (0.503) 

N 502 502 502 
AIC 642.3 356.2 579.2 
BIC 714.0 427.9 650.9 
ll -304.1 -161.1 -272.6 
df_m 16 16 16 

Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
 

Table 21 Portuguese Simple GLM Approach 

 (1) (2) (3) (4) 

 
Traditional 
consumers 

Innovation 
adopters 

Regional food 
consumers 

Conscious 
consumers 

     

Sex (Male)  -0.341 0.221 0.0977 0.0180 

 (0.225) (0.218) (0.178) (0.197) 

Age     
18-24 0.0568 0.226 0.0121 -0.513 

 (0.372) (0.358) (0.320) (0.358) 
25-34     

 -0.160 -0.284 0.549 -0.552 
 (0.411) (0.370) (0.312) (0.363) 

35-44     
 0.415 -0.414 0.132 -0.307 
 (0.371) (0.388) (0.312) (0.328) 

45-54     
 0.384 -0.649 0.0836 -0.0362 
 (0.378) (0.439) (0.320) (0.338) 

55-64 -0.341 0.221 0.0977 0.0180 
 (0.225) (0.218) (0.178) (0.197) 

Education     
High school and 

below 
    

     
Bachelor and 

Vocational level 
0.455 -0.418 0.353 -0.535 

 (0.542) (0.582) (0.456) (0.400) 
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Master-level and 
above 

    

 0.463 -0.0866 0.318 -0.740 
 (0.547) (0.592) (0.463) (0.420) 

Income     
Lower income     

     
Medium income 0.103 -0.174 0.104 -0.0614 

 (0.233) (0.234) (0.190) (0.218) 
     

Upper income -1.029 -0.288 0.222 0.564 
 (0.542) (0.421) (0.338) (0.345) 
     

Diet     
Vegetarian 0.883* 0.132 -0.356 -0.959 

 (0.410) (0.425) (0.372) (0.525) 
     

Vegan 2.537** -5.160*** -2.095* 0.216 
 (0.833) (0.914) (0.828) (1.017) 
     

Halal/Kocher -2.641*** 0.324 1.618 -3.633*** 
 (0.712) (1.048) (1.094) (0.523) 
     

Disgust 0.192** -0.493*** 0.392*** -0.283*** 
 (0.0742) (0.0771) (0.0581) (0.0677) 

     
Food Neophobia 0.241* -0.177 -0.0455 -0.00628 

 (0.115) (0.125) (0.0965) (0.107) 
     

Household size 0.00675 -0.0643 0.0840 -0.0560 
 (0.115) (0.100) (0.0932) (0.101) 
     

Presence of 
children in the 

household 

0.124 -0.692* 0.120 0.265 

 (0.337) (0.319) (0.243) (0.295) 

_cons -2.392** 0.840 -3.126*** 0.788 
 (0.919) (0.889) (0.717) (0.756) 

N 505 505 505 505 
AIC 478.9 425.9 594.0 474.8 
BIC 550.7 497.7 665.9 546.6 
icc     
ll -222.5 -195.9 -280.0 -220.4 

df_m 16 16 16 16 

 

  



 

 

90 

Table 22 Frequency table of narratives 
 Italy Germany Portugal 
  (N = 14) (N = 327) (N = 235) 

 

Insects are more nutritious than 
meat.     

 

   Unlikely 2 (14.3%) 141 (43.1%) 100 (42.6%) 
   Undecided 6 (42.9%) 84 (25.7%) 56 (23.8%) 
   Likely 6 (42.9%) 102 (31.2%) 79 (33.6%) 
Growing insects for food uses fewer 
natural resources than growing farm 
animals. 

   

   Unlikely 5 (35.7%) 125 (38.2%) 70 (29.8%) 
   Undecided 3 (21.4%) 77 (23.5%) 38 (16.2%) 
   Likely 6 (42.9%) 125 (38.2%) 127 (54.0%) 
Growing insects for food produces 
less greenhouse gases than growing 
farm animal. 

   

   Unlikely 4 (28.6%) 127 (38.8%) 73 (31.1%) 
   Undecided 4 (28.6%) 78 (23.9%) 40 (17.0%) 
   Likely 6 (42.9%) 122 (37.3%) 122 (51.9%) 
Eating insects is trendy and belongs 
to a global urban lifestyle. 

   

   Unlikely 8 (57.1%) 244 (74.6%) 164 (69.8%) 
   Undecided 5 (35.7%) 45 (13.8%) 19 (8.1%) 
   Likely 1 (7.1%) 38 (11.6%) 52 (22.1%) 
Insects are rich in proteins and 
minerals. 

   

   Unlikely 4 (28.6%) 119 (36.4%) 77 (32.8%) 
   Undecided 3 (21.4%) 42 (12.8%) 38 (16.2%) 
   Likely 7 (50.0%) 166 (50.8%) 120 (51.1%) 
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Table 23 Most and least preferred preparation forms 

  Most preferred Least Preferred Best-Worst Difference 

  Italy German
y 

Portugal Weighte
d av. 

Italy German
y 

Portugal Weighte
d av. 

Italy 
German

y 
Portugal 

Weighte
d av. 

Flat bread 13.11 13.23 11.17 12.80 17.01 15.87 27.93 18.69 -3.9 -2.64 -16.76 -5.89 

Sausage 31.35 27.51 34.64 31.04 11.48 10.58 11.17 11.21 19.87 16.93 23.47 19.83 

Mince 18.44 11.11 8.94 15.04 11.89 28.57 17.88 16.86 6.55 -17.46 -8.94 -1.82 

Falafel 10.45 11.64 5.59 9.86 10.45 19.58 24.58 15.10 0 -7.94 -18.99 -5.24 

Spice Mix 14.14 13.76 14.53 14.12 39.75 19.58 12.85 30.24 -25.61 -5.82 1.68 -16.12 

Umami 
Paste 

12.50 22.75 25.14 17.15 9.43 5.82 5.59 7.90 
3.07 16.93 19.55 9.25 

  100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100 100 100 100 

Total 488 189 179 856 488 189 179 856 488 189 179 856 

 

Table 24 Most and least preferred edible insect species 

  Most Preferred Least Preferred Best-Worst Difference 

 Italy German
y 

Portugal Weighte
d av. 

Italy German
y 

Portugal Weighte
d av. 

Italy 
German

y 
Portugal 

Weighte
d av. 

Yellow 
mealworm 

larvae  

30.12 32.28 11.17 27.26 24.18 14.81 37.99 24.44 
5.94 17.47 -26.82 2.82 

Buffalo 
worm  

21.11 8.99 8.94 16.11 22.75 25.93 12.85 21.73 
-1.64 -16.94 -3.91 -5.62 

Adult house 
cricket  

30.12 49.74 50.84 38.40 24.39 6.88 17.88 19.13 
5.73 42.86 32.96 19.27 

Ant eggs  18.65 8.99 29.05 18.24 28.69 52.38 31.28 34.70 -10.04 -43.39 -2.23 -16.46 

  100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100 100 100 100 

Total 488 189 179 856 488 189 179 856 488 189 179 856 

 


