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Highlights 
• A cluster analysis was conducted to identify distinct profiles of Insect based foods 

(IBF) consumption based on environmental concerns and food system opinions 

 

• Four clusters emerged: Earth-Balance Responsibles, Green Consumers, Indifferents, 

and Greens but Meat-Saving 

 

• Preferences for IBF were investigated visually: participante preferered dishes were 

the insect was not visible 

 

• We investigated the association between traditional disgusting food and IBF: a 

constant, albeit small association between them was found, especially in foods where 

the insect is visible 
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Abstract 

This study investigates the potential for a sustainable future in agriculture, examining how the 

interplay between tradition and innovation influences the acceptance of insect-based foods. As 

global demand for alternative protein sources rises, it is important to understand  how individuals’ 

attitudes toward traditional “disgusting” dishes and their sensitivity to environmental sustainability 

interact to shape attitudes toward new insect-derived products. 

The main research aim was to identify profiles of consumers possessing different attitudes toward 

traditional “disgusting” dishes and new insect-derived products. A  survey of 1402 Italian 

participants was thus conducted to detect the relationships between i)  opinions toward traditional 

“disgusting” food and insects-containing food,  and ii) orientation toward both environmental 

issues and traditional food. A Cluster Analysis was performed on the basis of a previous Principal 

Component Analysis (PCA) in order to identify distinct consumers’ profiles based on their 

environmental concern and food system opinions. The four emerged clusters, - i.e. Earth-Balance 

responsibles, Green consumers, Indifferents and Selective eco-conscious consumers - differ for 

socio-demographic features and attitudes toward traditional “disgusting” food and insect-based 

alternatives, that were detected through a photo-choice task including 10 traditional Italian foods 

and 11 insect-based options. Correlation and Correspondence analyses  verified the relationship 

between preferences for traditional foods and their insect-based counterparts within each cluster. 

Results show that environmental concern toward food systems influenced the acceptability of 

insect-based foods differently across the identified clusters. Additionally, socio-demographic 

features and ties to culinary traditions significantly influenced innovative food choices.  

In sum, this study provides insights for the sustainable integration of insect-based foods into 

mainstream dietary choices, emphasizing the crucial role of a harmonious blend of tradition and 
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innovation in this evolving landscape. Furthermore, care for the visual aspects is suggested for 

product development within the emerging insect-based foods market. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Introduction 

In the contemporary era, sustainable agriculture has become critical in addressing global 

challenges such as food security, resource efficiency, and mitigating environmental impacts. 

Within this context, insects have emerged as a promising tool for creating a more sustainable 

food system. The consumption of insects, studied extensively and recognized as an alternative 

protein source, responds to the increasing global demand for protein driven by population 

growth (Merlino et al., 2024). Insect production also offers higher environmental sustainability 
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compared to traditional livestock farming, requiring less water and land, demonstrating efficient 

feed conversion, and emitting fewer greenhouse gases and ammonia (de Sousa et al., 2023; 

Halloran et al., 2016; Mancuso et al., 2019; Verduna et al., 2020). 

Despite these advantages, Western consumers have been slow to accept edible insects, 

often due to a sense of disgust (Boer & Lemke, 2023; La Barbera et al., 2020). This reluctance 

reflects broader patterns seen in the green market, where sustainable choices should align with 

consumer preferences and values. As environmental concern gains prominence, research shows 

that increased awareness can positively influence perceptions of insects as a sustainable food 

option (Jensen & Lieberoth, 2019). However, psychological barriers such as food disgust, 

neophobia, and cultural beliefs remain significant challenges to the widespread adoption of such 

an option (Merlino et al., 2024). 

Culinary traditions play a critical role in shaping food preferences and the acceptance of 

novel foods, including insect-based products. In Mediterranean countries (Italy in particular), 

where food traditions are deeply embedded in culture, a successful proposal of insect-based 

foods  should take into account both tradition and innovation features (Toti et al., 2020; La 

Barbera et al., 2020). In this regard, visual presentation and association with familiar traditional 

dishes seem to both mitigate disgust and increase acceptability toward insect-based foods 

(House, 2018). Moreover, it is important to consider that consumers’ willingness to try 

unfamiliar or “disgusting” foods is often linked to perceptions of sustainability, particularly 

when there is an emotional connection to traditional dishes (Boer & Lemke, 2023; Merlino et 

al., 2022). More in general, socio-cultural factors - such as culinary tradition, food accessibility, 

and sociodemographic variables (including ethnicity and religion) - as well as socio-

psychological factors - such as food styles, perceived ethical aspects of food production, and 
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environmental concern) seem to be important aspects influencing individuals’ willingness to 

consume insect-based dishes (Anagonou et al., 2023).  

 

The present study 

 

The current study aims to explore the issue of consumers’ preferences toward insects as 

food. The focus is on the interconnection between environmental concern, propensity for insect 

consumption, and attitudestoward those traditional dishes that may be culturallyassociated  with 

the feeling of disgust. The main objective is to detect distinct profiles of consumers characterized 

by different patterns of choice regarding insect-food and traditional “disgusting” dishes  as well as 

in terms of socio-demographic and socio-psychological features1. 

To this end, we address the following research questions, formulated before the data 

collection.       

1) Are there distinct profiles of attitudes and beliefs toward traditional “disgusting” food and 

innovative insect-based dishes among consumers who prioritize environmental concern? 

2) What impact do socio-demographic characteristics have on individuals’ intentions to 

consume insect-based dishes within the different consumers’ profile? 

3) Is there an association between traditional “disgusting” food and preferences for insect-

based dishes?  

 

                                                 
1 This paper is based on some data that were already used from another study (Merlino et al., 2024), that aimed 

to test an insect consumption model by integrating biospheric values, social norms, perceptions of sustainability, 

animal welfare, and food neophobia/neophilia to better predict consumers’ behaviour. However, in the present paper 

the objective is quite different, and data were analysed i) through statistical techniques that are different from the ones 

used in the previous study, and ii) for responding to research questions that are different from the ones addressed in 

the previous paper.  
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2. Material and method 

 

Participants 

A total of 1402 Italian residents  participated  in the study. The sample was equivalent to the 

one recruited by Merlino et al. (2024) and was composed predominantly of women (69.9 %), with 

ages ranging from 18 to 85 years (mean = 40.68, s.d. = 14.90) and a mediumhigh level of education. 

In comparison with the general Italian population (ISTAT, 2023), there is an overrepresentation of 

women (65% in the sample vs. 51% in the Italian population) and of individuals with a University 

degree (55% vs. 20% in the general population) .      

Procedure  

A web-based survey was developed using Google Forms and distributed nationally via social 

and electronic media platforms such as Facebook, Instagram, WhatsApp, and e-mails among Italian 

consumers between December 2021 and July 2022, following the snowball sampling procedure 

method (see Merlino et al., 2024). The Facebook and Instagram groups used for recruitment were 

curated to include communities focused on food sustainability, innovation, tradition, and 

environmental awareness, ensuring participants with a potential interest in the study's themes. For 

WhatsApp and email lists, word-of-mouth based respondents selection was made in order to 

provide a broader spectrum of opinions. These platforms were chosen to reach a diverse yet 

targeted audience while leveraging digital channels commonly used by Italian consumers. The 

survey was spread also by the European Food Safety Authority’s focal points. Despite the 

advantages of this approach, we acknowledge that such sampling may introduce demographic 

biases, which are discussed in the limitations. . 

 The survey adhered to ethical standards defined by the Declaration of Helsinki and received 

approval from the Bioethics Committee of the University of Turin (Prot. n. 0676006/2021). 
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Participants expressed their informed consent before filling in the questionnaire. The completion 

time was about 15-20 minutes. Answers were set as mandatory for every question for scientific 

purposes of completeness of information. Before questionnaire completion, participants were 

advised of this option, and in the informed consent it was declared that they could have abandoned 

the survey at any moment. In this way, only complete questionnaires were included in the analyses. 

 

Measures 

The following measures, included in an online questionnaire, were considered for the study2.  

- The first section included the socio-demographic characteristics of the respondents 

(including gender, age, family size, educational level, food style, and religion). The second 

section includes the socio-psychological measures related to environmental and food issues, 

as reported in Table 1. 

  

Table 1. Socio-psychological measures: characteristics and items. 

Measures Characteristics  Items 

Biospheric Values, 4 items, α = 0.92 Associated   with individuals’ values 

related to the emphasis on the 

environment and biosphere 

preservation (de Groot & Steg, 2008; 

Stern, 2008): 

1.       

Protecting the environment: 

preserving nature;   
Unity with nature: feeling part of the 

natural  environment  

2.       
Preventing pollution: protecting 

natural resources; 

Respecting the earth: harmony with 

other species 

Attitude Toward Food Sustainability 

Scale, 8 items, α = 0.93 

Related to food sustainability 

concerning supply-chain 

management and sustainable 

practices (see Sottile et al., 2023; 

Merlino et al., 2024). This scale was 

obtained by combining the indexes 

of the environmental impact of the 

Organic production method;  

Use of alternative energies; 

Biodegradable or recyclable 

packaging;  

Carbon footprint certification;  

Water footprint certification;  

Short supply chain; 

Local origin;  

                                                 
2 The original questionnaire included also other measures not addressed in this study.       
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food chain introduced by Roib´as et 

al. (2015), and the social and 

economic sustainability indicators 

included in Merlino et al. (2022). 

      

Reduced use of chemical 

compounds (e.g., pesticides). 

New Human Interdependence 

Paradigm Scale (NHIP), 5 items, α = 

0.94 

Related to the interdependence 

between human progress and nature 

conservation, viewed as a dynamic 

process of integrating human needs 

into natural processes (Corral-

Verdugo et al., 2008). 

True human progress can only be 

achieved by maintaining ecological 

balance;  

Safeguarding nature today means 

securing the future  of mankind;  

We must reduce our consumption 

levels to ensure the wellbeing of 

present and future generations;  

Humanity can only progress by 

safeguarding natural resources;  

People can only enjoy nature if they 

make wise use of its resources. 

Beliefs about daily meat 

consumption, 3 items, α = 0.87 

Concerning the consequences of 

meat consumption in daily life with 

items created ad hoc for the present 

study (Castle & Goodman, 2014; 

Ornes, 2016; Randers et al., 

2021)Goodman, 2014; Ornes, 2016; 

Randers et al., 2021). 

Eating meat or cold cuts every day 

(or almost every day) poses a health 

risk to people;  

Eating meat or cold cuts every day 

(or nearly every day) poses a risk to 

the environment; 

The negative environmental 

consequences of eating meat or 

cured meats affect only those places 

where production is industrial (e.g. 

from intensive livestock farms). 
 

Note: Each item was assessed using a 7 -point Likert-type scale (from 0 = not all important or completely disagree to 

6 = very important or completely agree).  
- The third section includes a 3-item scale, ad hoc created, that verified participants’ 

knowledge of insect-based foods production through the following  questions: “Did you 

know that this drink (photo of a fruit juice), like other foods (e.g., gummy candies, canned 

red fruits, alcoholic bitters, etc.), contain the additive E 120, cochineal, a dye made from 

the insect of the same name?”(yes/no); “Now that you know” (choice between  I no longer 

buy it, I continue to buy it); “Do you know that some foods we bring to our table, such as 

flours and by-products, may coincidentally contain insect fragments?” (yes/no); “Did you 

know that EFSA (European Food Safety Authority) has issued a positive opinion regarding 

the use of some insects on consumer tables (e.g., larvae of the yellow meal (Tenebrio 
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molitor), meal of the domestic cricket (Acheta domestica)?” (yes/no). Through this last 

question, it was possible to understand if consumers were informed that there  was a specific 

Novel Food Regulation and a regulatory body to support the safety of insect-based foods. 

Therefore, the objective was to collect information about public awareness of the food 

control system with particular reference to the EU Food Safety Regulation and the 

European Food Safety Authority and to verify the effect of this particular knowledge on 

consumer choices. 

- The fourth section includes the intention to eat insect-based food with respondents’ eating 

habits regarding 10 selected traditional foods linked withtypical Italian food preparations. 

Theeating experience for the traditional food and the intention to eat insect-based foods 

were assessed using a visual approach integrated with the questionnaire-based method.  

First, respondents were asked to choose which of 10 different foods, representative of the 

Italian culinary tradition, they had previously consumed through the question, “Which of 

these foods have you already eaten?”. Subsequently, the same procedure was repeated, 

presenting 11 insect-based dishes for evaluation using the question: “Which of these foods 

would you eat?” Thus, this comparison provided valuable insights into participants' 

attitudes toward both traditional and innovative culinary offerings.       

  

- The fifth section covers the attitude towards disgusting traditional foods. The assessment 

of disgusting traditional foods involved the use of a textual variable and a check-all-that-

apply (CATA) question, structured with  10 images depicting various Italian traditional 

food items (see Table 2) that can even carry significant cultural meaning for the intercepted 

individuals. Among these foods, there were a few examples of foods that are biologically 

similar to insects and have comparable nutritional benefits, such as shrimps, sea cicadas, or 
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fried fish, which are part of the diet of many Western peoples but are not typically 

associated with disgust (Boer & Lemke, 2023). On the other hand, other dishes, such as 

Casu Martzu, spleen-filled focaccia, snails, or tripe, while considered delicious by many 

Italian consumers due to their association with tradition, may be perceived as disgusting by 

those less familiar with Italian traditional cuisine. For these latter foods, consumption often 

elicits a mix of enthusiasm and disgust (Barone & Pellerito, 2020; Bell & Moran, 2022). 

Similar to insects, familiarity, cultural background, and socio-demographic variables are 

the main barriers to the acceptability of such traditional “disgusting” national dishes, 

overriding personal taste preferences (Bearth et al., 2021). 

Table  2. Photographs of the 10 Italian traditional dishes presented in the survey. Each image 

was sourced online and accompanied by the corresponding conventional name of the dish.  

Land snails1 Casu martzu2 Tripe3 

   

Spleen-filled focaccia4 

Raw fish5 

 Spaghetti with shrimps6 

   
Fried frog legs7 Fried fish8 Percebes9 

   
Sea cicadas10 No choice  
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1 https://www.flymeto.com/blog/en/what-a-little-snack-snail/ 
2 http://www.ricetteecooking.com/view.php/id_1124/lingua_0/whoisit_1 
3 https://www.sfizioso.it/la-ricetta-originale-della-trippa-alla-piacentina/ 
4 https://cottoecrudo.it/i-5-migliori-panini-con-la-milza-di-palermo/ 
5 https://bluaragosta.it/ricetta/crudites-di-pesce-con-gazpacho-di-melone-e-insalata-di-farro 
6 https://blog.giallozafferano.it/loti64/spaghetti-con-gamberi-e-pomodorini/ 
7 https://it.dreamstime.com/  
8 https://www.cucchiaio.it/ricetta/frittura-di-pesce-mista/  
9 https://www.finedininglovers.it/articolo/percebes-crostacei-cosa-sono  
10 https://www.parcodeltapo.org/prodotti_dettaglio.php?id=3926  

  

 

- Finally, the sixth section includes the intention to eat insects-based foods (utilising visual 

acceptance, as detailed in Merlino et al., 2024). The assessment of this intention entailed 

the use of a textual variable and a check-all-that-apply (CATA) question, structured with 

eleven images depicting various insect-based food items (see Table  3). 

 

Table  3. Photographs of insects-based foods presented in the survey. These images were 

sourced online and represent existing insect-based products available on the international market. 

 

Insects burger1 Insects sandwich2 Chocolate with grasshoppers3 

 

 

 

 

 
 

 

Tartlets with grubs4 Spaghetti with crickets5 Fried grasshoppers6 
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Muffins with cricket flour7 Fried insects8 Crackers with cricket flour9 

 
 

  
 

Insect protein bars10 Pasta with insect flour11 None 

 

 
 

 
 

 

1
https://www.rte.ie/brainstorm/2021/0524/1223553-insect-based-food-bug-burger-insect-energy-bar/; 

2
https://stock.adobe.com/ch_it/images/close-up-on-a-fried-mealworm-insect-burger/271559936; 

3
 van Huis et al, 2013. Edible insects. Future prospects for food and feed security; 

4
 van Huis et al, 2013. Edible insects. Future prospects for food and feed security; 

5
https://www.dezeen.com/2014/02/14/entomo-website-design-promotes-insects-as-food/; 

6
https://www.healthline.com/health-news/why-edible-insects-are-the-next-superfood-trend; 

7https://www.insetticongusto.com/ricette-a-base-di-insetti/muffin-dolci-con-farina-di-grilli-ricetta/; 
8https://it.123rf.com/photo_67488230.html; 
9

https://www.nicepng.com/ourpic/u2w7u2u2r5o0t4q8_crick-cricket-crackers-box-olive-gourmet-cracker-chips/; 

10
https://solobici.es/barritas-proteicas-de-insectos/; 

11
https://aliainsectfarm.it/tagliatelle-con-farina-di-grillo-alia-insect-farm/ 

 

In the latter case, respondents were prompted to evaluate their willingness to consume these 

items through the question “Which of the following foods would you eat?”. The questionnaire 

incorporated images without accompanying descriptions, aiming to gauge how simple visual 

judgment influenced the frequency of choosing different dishes. The objective was to evaluate the 

acceptability of insect-based foods by presenting a diverse array of alternatives. Participants could 

choose between commercially available ready-made products and items to be prepared, creating a 

spectrum of choices for potential consumption. The primary goal was to assess the actual 

acceptability of various product forms, including sweet and savoury dishes, with insects either 

visible or in flour form. Additionally, options involved whole insects combined with conventional 
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dishes like pasta or insects in flour form for use in baked preparations (e.g., muffins) or 

commercially available ready-made products (e.g., bars or crackers). The set of alternatives 

deliberately featured both visible and invisible forms of insects. Rather than seeking a balance 

between these types, the aim was to maximise variation in the shapes and visual presentations of 

the insects. From the initial set of 11 dishes, the analysis focused on measuring the frequency with 

which each image was chosen and then the specific type of dish selected by individuals. 

Participants also had the option to choose “no choice”. In this case, they were prompted to evaluate 

their consumption habits of disgusting traditional items through the question “Which of the 

following foods did you eat in the past?”. For this latter selection, the author chose the images of 

10 typical dishes linked with different Italian regions. In particular, the selected traditional foods 

are unconventional and often considered disgusting by unfamiliar consumers. Again, participants 

had the option to choose “no choice”.      

We chose not to  describe the dish paired with the picture  to understand how simple visual 

evaluation or familiarity (in the case of traditional foods) might influence the frequency of choice 

of different dishes. The objective of the study was to evaluate the acceptability of both insect-based 

and traditional foods by utilizing a broader range of potential dish alternatives. For insect-based 

options, commercially available products were included to create a diverse selection from which 

consumers could choose for potential consumption. The focus was to assess the actual acceptability 

of various product forms: for instance, whole insects incorporated into conventional dishes (such 

as pasta) or insect-based ingredients already processed into commercial products (e.g., bars or 

crackers). 

Similarly, for traditional foods, dishes were selected that might elicit a sense of disgust. The 

study did not aim to balance the number or type of dishes between traditional and insect-based 

options. Instead, the emphasis was on maximizing diversity in presentation, offering both sweet 
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and savoury dishes, with insect-based ingredients either visible or processed into flour. These 

dishes included whole insects paired with conventional foods, insect flour incorporated into baked 

goods, or products already available on the market. Additionally, traditional dishes of varying 

origins and forms were offered. 

Given the range of choices, the intention to consume was measured by assessing the 

frequency of dish selection rather than focusing on the specific types of dishes chosen. 

      

Data Analysis 

After preliminary descriptive analyses, a Principal Component Analysis (PCA) was run on 

on the administered scales. . Kaiser–Meyer–Olkin (KMO) measures of sampling adequacy and 

Bartlett's test were performed before the PCA (Broen et al., 2015). The reliability analysis for 

internal consistency was conducted for each factor, using Cronbach's Alpha, with a threshold value 

of 0.7 (Yin et al., 2023). Only components with factor loadings higher than 0.5 were considered. 

The loadings of the PCA factors were used as dependent variables in the Cluster Analysis to define 

distinct groups of individuals based on their attitudes, beliefs, and values concerning the 

relationship between food production and the environment. Initially, the two-step Cluster Analysis 

suggested a 4-group solution as the best sample segmentation. The k-means technique, based on 

Hierarchical Cluster Analysis and Euclidean distances, was employed to cluster consumers 

according to their attitude patterns. Then, an ANOVA analysis was carried out  for running 

comparisons among clusters in terms of socio-demographic characteristics and intention to 

consume insect-based and traditional foods. Additionally, two Correspondence Analyses (CAs) 

were performed to assess the attitude towards disgusting traditional foods and the intention-to-eat 

insect-based foods, measuring the association between the obtained clusters and the selected insect-

based and traditional foods. The clusters’ propensity to traditional and insect-based foods was 
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evaluated in the first CA, analysing the relationship between clusters and the number of selections 

comparing the two sets of photos (traditional vs. novel). A second CA was then conducted to 

analyse the association between clusters and each traditional and insect-based dish. This statistical 

approach was designed to uncover patterns and relationships within clusters (categorical variables) 

and the array of both new and traditional foods presented in the survey (nominal variables). 

Simultaneously, it visually organises them within the same dimensional space (Lana et al., 2017; 

Merlino et al., 2022). Drawing on a contingency table, CA leverages the frequencies of rows and 

columns (encompassing categorical and nominal variables) to position them in a geometric space, 

relying on Chi-square distances. Increased proximity between points on the map indicates a more 

robust association between variables in the rows and columns (Harcar & Spillan, 2006; Kaynak & 

Kucukemiroglu, 2001). The dimensions identified in the CA can be understood by identifying the 

primary contributors to the explained variance along each axis. The proportion of variance 

explained by each dimension is referred to as singular values (Beldona et al., 2005). In this study, 

each dimension was considered valid only if its singular value exceeded 0.20 (Hair et al., 1998). 

Finally, a correlation analysis (i.e., point biserial correlations) between traditional and novel food 

choices was computed for each cluster separately. All the statistical analyses were performed using 

the SPSS for Windows version 27.0. The analytic plan was pre-specified, and any  analyses were 

clearly identified before data collection and discussed appropriately in the following results section. 

 

3. Results 

Consumption patterns and consumers’ profiles 
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     The  Principal Component Analysis (PCA), 3resulted in 3 principal components, 

explaining 69% of the variance  (Table 4 ). 

Table 4 . Principal Component Analysis on environmental sustainability and the food-supply 

chain 

 

Items  

Principal components  

Sustainable supply-chain 
Balance with the 

environment 

Responsible meat 

consumption 

Organic production method 0.708   

Use of alternative energy 0.837   

Biodegradable or recyclable packaging 0.771   

Carbon footprint certification (for low 

CO2 emissions) 

0.876   

Water footprint certification (for limited 

water use) 

0.866   

Short supply chain 0.826   

Local origin 0.696   

Reduced use of chemical compounds 

(e.g., pesticides) 

0.692   

Preventing pollution: protecting natural 

resources 

 0.851  

Respect the earth: harmony with other 

species 

 0.850  

True human progress can only be 

achieved by maintaining ecological 

balance 

 0.751  

Eating meat or cold cuts every day (or 

almost every day) poses a health risk to 

people. 

  0.839 

Eating meat or cold cuts every day (or 

nearly every day) poses a risk to the 

environment 

  0.849 

The negative environmental 

consequences of eating meat or cured 

meats affect only those places where 

production is industrial (e.g. from 

intensive livestock farms) 

  0.484 

Cronbach's Alpha 0.93 0.85 0.60 

Extraction Method: Principal Component Analysis. 

Rotation Method: Varimax with Kaiser Normalisation. Kaiser-Meyer-Olkin Measure of Sampling Adequacy = 0.885; Bartlett's 

Test of Sphericity - Approx. Chi-Square= 13485.548; Sig.= 0.000 
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The first component (47.3% of the total variance) was named “Sustainable supply-chain” as 

it concerns a consumption model based on attention towards the sustainability approach of the food 

production system, the principles of circular economy, and the low-impact supply chain. The 

second component (12.7% of the total variance), named “Balance with the Environment” is 

characterised by holding values and beliefs oriented at maintaining a balance with the environment 

and ecosystems. The last component, named “Responsible meat consumption”, accounted for 9% 

of the total variance and regards a consumption model based on the belief about the negative impact 

of the meat production system on both human health and the environment.  

The cluster analysis allowed the definition of 4 different consumer groups. Data referring to 

the definition of the clusters are the coordinates of the cluster  centres for the three distinct principal 

components (Table  5 ).      

 

Table 5. Characteristics of the four extracted clusters of consumers. 

Principal 

component  

Clusters F χ2 Sig.  

Earth-

Balance 

responsibles 

Green 

consum

ers 

Indifferents 

Selective 

eco-

conscious 

consumer

s   

   

Sustainabl

e supply-

chain 

-0.4908 0.2741 -0.0577 0.1559    

Balance 

with the 

environme

nt 

0.1477 0.1943 -0.4942 0.2393    

Responsibl

e meat 

consumpti

on  

0.1106 1.0062 -0.3081 -0.8817    

        

Socio-demographic variables 

Age (mean) 41.57 40.59 

 

39.15 

 

41.29 1.24  0.29 

Age ranges 

(%) 

       

18-25 20.1 23.6 24.4 18.9 20.69  0.29 
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26-35 18.9 21.9 24.4 21.0    

36-45 17.4 13.9 12.7 20.3    

46-55 21.6 18.8 22.1 16.1    

56-65 19.2 17.4 15.5 19.6    

>65 2.7 4.3 0.9 4.2    

Sex (%)        

Men 28.8 25.0 40.6 37.3  23.5 *** 

Wome

n  

71.2 75.0 59.4 62.7    

Average 

annual 

income of 

the family 

       

I prefer not 

to answer 20.7 14.4 21.1 16.1 

 22.1 0.104 

< 25.000 € 24.0 29.3 27.7 30.1    

from 

25.000 to 

40.000 € 

30.9 32.8 27.2 33.6    

from 

40.000 to 

60.000 € 

17.4 12.9 14.6 13.3    

> 60.000 € 6.9 10.5 9.4 7.0    

I am 

agnostic 

10.2 15.3 8.9 10.5    

I am an 

atheist 

16.8 25.1 16.9 11.2    

Educational 

level 

       

Primary 

school 

0.0 0.0 0.0 1.4  21.3 * 

Lower 

Secondary 

school 

3.0 2.8 4.2 4.2    

Upper 

secondary 

school  

34.8 34.1 35.2 28.0    

Master

’s degree 

62.2 63.1 60.6 66.4    

Family size 

(m. of 

members) 

       

1 10.8 9.9 7.5 7.0  29.4 0.207 

2 25.2 23.8 22.1 25.2    

3 20.4 22.7 16.0 23.8    

4 33.9 30.9 39.4 30.1    

5 7.2 11.1 11. 13.3    

>5 0.9 1.1 1.9 0.0    

Food style        

Omnivore 80.2 77.7 87.3 87.4  125.8 * 

Vegan 0.3 1.1 0.9 0.0    

Vegetarian 5.4 9.5 0.9 0.4    
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Other  13.1 8.7 10.8 12.2    

Significance level: ***p-value < 0.001; *p -value< 0.05 

 

The first cluster was named Earth-Balance responsibles and represented 51% of the whole 

sample. In this group the “Balance with the Environment” and “Responsible meat consumption” 

components simultaneously weighed positively in defining the choice model. At the same time, the 

component “Sustainable supply-chain” had the greatest influence on the cluster definition, but 

negatively. Individuals in this cluster were not oriented towards choosing foods from sustainable, 

traditional supply chains, linked to land-based production systems, where the human-environment-

animal balance is maintained and preserved. Despite this, for these individuals, having a balanced 

relationship with the environment is important, but it seems that this attention is more guided by 

risk prevention motives (i.e.: risk posed to human and environmental health).  

The second cluster, which was named Green consumers, represented 24% of the sample 

and was composed of individuals aware of environmental issues. Indeed, all three components 

were weighted positively in defining the model of choice for cluster 2. The people in this cluster 

were mainly  skeptical regarding meat consumption for environmental and health risk issues; at the 

same time, these consumers direct their choices to avoid production systems in alternatives to 

industrial ones to ensure the sustainability of food systems and are interested in having a balanced 

relation with the environment. 

In the third cluster, all three components weighed simultaneously negatively in defining the 

food orientation in this group (15% of the sample). For this reason, the cluster was identified as the 

Indifferents. It was represented by individuals whose food choice orientation is not guided by pro-

environmental attitudes and who do not show skepticism towards the reduction of meat 

consumption. The component “Balance with the Environment” had the greatest impact on the 

model of choice for the Indifferents, negatively. 
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The last cluster (10% of the sample), named Selective eco-conscious consumers, was defined 

positively by the components “Balance with the Environment” and “Sustainable supply-chain”. At 

the same time, the component “Scepticism towards meat consumption” was weighted negatively 

in the mode ling of the food orientation. In fact, these individuals were characterised by their 

attention to preserving a balance with the environment and a positive attitude toward sustainable 

food production models, while displaying a discordant attitude towards excessive meat 

consumption and its related risks. 

Concerning socio-demographic statistics, the four groups of consumers were different in 

terms of gender, education level, and food style. The only cluster not related to the environment, 

the group of Indifferents, is balanced in terms of gender composition, while the others are mainly 

composed of women. Regarding food styles, a higher percentage of vegetarians and vegans is found 

in the green consumers cluster, suggesting an association between green values and avoidance of 

meat consumption. 

 

Consumer knowledge about insects as additives and insect-based foods 

 

Table 6 . Consumer knowledge of the four clusters about insects as additives and insect-based 

foods. 

 

Questions   Answers  

% within Cluster Number of Case 

Total χ2 Sig. 
Earth-

Balance 

responsi

ble 

Green 

consu

mers 

Indifferent

s 

Selective eco-

conscious consumers   

Did you know that 

this drink (photo of 

a fruit juice), like 

other foods (e.g., 

gummy candies, 

canned red fruits, 

alcoholic bitters, 

etc.), contains the 

additive E 120, 

cochineal, a dye 

made from the 

insect of the same 

name?” 

No 60.1 58.6 63.8 71.3 61.1 

 

 

8.9 

 

 

* Yes  39.9 41.4 36.2 28.7 38.9 
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Now that you know: 

(only those who 

answered no to the 

previous question) 

      

12.1 0.206 

I no 

longer 

buy it 

13.8 12.8 16.0 18.9 14.1 

I 

continue 

to buy it 

34.5 36.3 38.5 42.0 36.8 

Did you know that 

EFSA (European 

Food Safety 

Authority) has issued 

a positive opinion 

regarding the use of 

some insects on 

consumer tables (e.g., 

larvae of the yellow 

meal (Tenebrio 

molitor), meal of the 

domestic cricket 

(Acheta domestica) 

Yes  68.5 67.2 64.3 60.1 66.3 

 

 

 

 
3.7 

 

 

 

0.289 No 31.5 32.8 35.7 39.9 33.7 

Significance level: *p -value< 0.05 

 

Concerning consumers’ knowledge about insects as additives (see Table 6), the four consumer 

clusters differed only on knowledge about insects used as additives in common foods (i.e., E120). 

The Green consumers were the most knowledgeable about this issue, followed by the Earth-

Balance responsibles. It is interesting to notice that the  Selective eco-conscious consumers  were 

the least knowledgeable about insects used as additives, while it could be logical to hypothesize 

that the Indifferents could be the ones. For this cluster, maintaining a commitment to environmental 

values may take precedence, even as they retain the option to consume meat. In this context, the 

significance of knowledge regarding insects used asadditives appears to diminish. Regarding IBF 

knowledge, the four clusters did not show any significant difference. 

 

Attitude towards disgusting traditional foods and the intention-to- eat insect-based dishes 

within each profile 
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Table  7.  The number of insect-based and traditional dishes selected within each cluster. 

Number of chosen dishes (insect-

based) 

  

  

  

 

% within Cluster Number of Case 

 
Total 

(%) 
χ2 Sig. 

Earth-

Balance 

responsible 

Green 

consumer

s 

Indiffere

nts 

Selective 

eco-

conscious 

consumers  
0 (none) 45.3 42.1 45.5 51.0 44.2 33.6 0.497 

 1 9.6 7.6 9.9 8.4 8.5   

 2 6.3 8.0  7.0  7.0 7.3   

 3 7.8 6.5  7.5  8.4 7.1    

 4 7.2 7.7  4.2  5.6 6.8    

 5 6.6 6.6  5.2  4.9 6.2    

 6 5.7 8.3  4.2  4.2  6.6    

 7 2.4 3.5  5.2  1.4  3.3    

 8 0.9 3.1  3.8  2.1  2.6    

 9 2.7 1.5  2.8  1.4  2.0    

 10 2.4 2.7  0.9  2.8  2.4    

 11 3.0 2.5  4.2  2.8  2.9    

Total chosen dishes (n.) 823 1953 558 311    

Total chosen dishes (mean) 2.47 2.74 2.62 2.17    

Number of chosen dishes 

(traditional) 

       

0 (none) 3.6 3.5 2.8 2.1 3.6 30.1 0.462 

 1 1.2 1.7 2.8 2.1 1.2   

 2 6.9 3.5 2.3 6.3 6.9   

 3 9.0 10.5 10.8 11.2 9.0   

 4 10.8 12.1 12.7 15.4 10.8   

 5 13.5 13.3 13.1 14.7 13.5   

 6 16.8 16.4 17.8 17.5 16.8   

 7 15.9 15.8 10.3 12.6 15.9   

 8 12.6 14.3 14.1 10.5 12.6   

 9 6.9 6.6 8.9 2.8 6.9   

 10 2.7 2.2 4.2 4.9 2.7   

Total chosen dishes (n.) 1881 3952 1177 817    

Total chosen dishes (mean) 5.65 5.54 5.53 5.71    

        

No significant data 

 

The clusters Earth-balance responsibles and  Selective eco-conscious consumers were the 

least oriented towards insect consumption; in fact, among the total disagreements obtained from 

the question “Which of these insect foods would you eat?”, 50% of the “none” responses were 

obtained from cluster Earth-balance responsibles. On the contrary, Green Consumers were the 

most inclined to consume insect-based products (Table  7). However, considering only the positive 

answers regarding the insect-based foods alternatives, the number of insect foods selected by 
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consumers in the 4 groups did not differ significantly: on average, out of 11 types of foods proposed 

to respondents, the 4 clusters chose 4 dishes similarly. Specifically, the main foods chosen were 

those in which the insect was not visible and, above all, a sweet product (muffins with 683 

agreement). In contrast, among the products with the insect visible, the most chosen one was fried 

crickets. In addition, 542 respondents indicated that they were willing to consume pasta with insect 

flour, while only 172 chose spaghetti with visible insects. 

 

Table 8 . Preferences (%) for each traditional dish selected by cluster. 

 

  

Traditional 

Italian dishes  

% of preferences within Cluster Number of Case χ2 Sig. 

Earth-Balance 

responsibles 

Green 

consumers 
Indifferents 

Selective eco-

conscious 

consumers  
Sea cicadas 64.0 59.2 58.2 61.5 2.7 0.436 

Land snails 58.0 60.2 62.9 60.1 1.3 0.720 

Casu martzu 18.3 22.0 28.6 21.0 8.2 * 

Tripe 63.1 60.9 62.9 57.3 1.7 0.664 

Fried fish 94.9 93.7 93.0 94.4 1.0 0.785 

Spleen-filled 

focaccia 
31.8 32.5 32.4 26.6 2.0 0.565 

Spaghetti 

with shrimp 
70.9 75.5 71.8 65.7 6.9 0.076 

Raw fish 92.2 92.1 93.0 93.0 0.3 0.969 

Fried frog 

legs 
33.3 33.2 36.6 26.6 3.9 0.266 

Percebes 28.8 31.4 31.5 28.0 1.5 0.743 

Significance level: *p -value< 0.05 

 

 

Clusters differed significantly in terms of preferences towards the Casu martzu (Table 8 ). On the 

contrary, no statistically significant differences emerged among the consumer groups for other 

Italian traditional dishes. 

 

Table 9 . Preferences (%) for each insect-based dish chosen within each cluster. 

 

Insect-based dishes  % of preferences within Cluster Number of Case     

Earth-Balance 

responsibles 

Green 

consumers 
Indifferents 

Selective 

eco-

conscious 

consumers  

χ2 Sig. 
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Insect burger 23.4 30.2 27.2 18.9 10.5 ** 

Insect sandwich 23.4 27.2 24.4 16.1 8.4 * 

Chocolate with grasshoppers 7.2 10.0 11.7 9.1 3.4 0.323 

Tartlets with grubs 5.4 6.7 8.0 4.9 2.1 0.551 

Spaghetti with crickets 12.6 11.2 14.6 13.3 1.9 0.586 

Fried grasshoppers 17.7 17.7 22.5 17.5 2.8 0.414 

Muffins with cricket flour 48.0 51.9 43.7 40.6 8.9 * 

Fried insects 13.5 16.5 20.7 15.4 4.9 0.174 

Crackers with cricket flour 30.3 32.3 25.8 26.6 4.2 0.235 

Insect protein bars 29.1 32.0 27.7 26.6 2.7 0.428 

Pasta with insect flour 36.3 38.3 35.7 28.7 4.8 0.184 

Significance level: **p-value < 0.01; *p -value< 0.05 

 

Concerning the preferences for visually examined insect-based foods (Table  9), we detected 

significant differences in the four groups of consumers, for foods where insects are not visible, 

such as insect burgers, insect sandwiches, and muffins with cricket flour. The Green Consumers 

are the most inclined to consume IBF, while the  Selective eco-conscious consumers are the least 

inclined. We can suppose that the ambivalent attitude exhibited by this cluster is a barrier to IBF. 

 

Propensity to traditional and novel insect-based food within each profile 

To better understand the association between the extracted clusters and the propensity to traditional 

and novel insect-based food, four CAs were performed: their results related to the association 

between clusters and the frequency of choice (propensity) of the traditional Italian dishes and the 

insect-based foods are reported in Figure 1. In addition, the graphical association between clusters 

and the different proposals of traditional and insect-based foods is reported in Figure 1. The 

singular values, the inertia, and the proportion explained by each estimated dimension resulting 

from the CAs are reported in the Supplementary Materials. According to Hair et al. (1998), both 

bi-dimensional (see graphs a, b, d in Figure 1) and uni-dimensional solutions (see graph c in Figure 

1) can be accepted for singular values (eigenvalues) greater than 0.20. 

Regarding the relationship between clusters and preferences for insect-based foods, it 

emerged that the clusters most characterized by environmental issues, Earth Balance Responsibles, 
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and  Selective eco-conscious consumers are inclined to consume products where the insects are not 

visible, like pasta with insect flour and insect protein bars. On the other hand, the Indifferents 

cluster is oriented to consume products where the insect is visible, like fried insects and tartlets 

with grubs. 

 

 

 

                  



 

 
 

 

0 

 

    

  

       

Figure 1. Correspondence Analysis (a: clusters x number of selected traditional dishes; b: clusters x number of selected insect-based dishes; c: clusters x 

preferences of traditional dishes; d: clusters x preferences of insect-based dishes). 

a 

d 

b 

c 
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Results of correlation analysis (see Appendix) showed that there is a constant and modest 

association in terms of point biserial correlation value (rpb ranging from 0 to a maximum of 0.36) 

between traditional seafood (i.e. sea cicadas, fried fish, spaghetti with shrimps, percebes) and 

insect-based foods, especially in foods where the insect is visible, in all the consumer groups. 

This association is not found between raw fish and insect-based foods. This result can suggest a 

link between marine and terrestrial arthropods consumed as  food based on visual similarity. In 

general, the  Selective eco-conscious consumers  were much more inclined towards both 

traditional disgusting foods and innovative insect-based foods. 

In addition, a recurrent and medium positive strong association appeared in the 4 clusters 

between Spleen-filled focaccia and fried insects and insects’ sandwiches, fried frogs, and snails 

with fried insects. Finally, the clusters Indifferents, and  Selective eco-conscious consumers were 

characterized by a positive correlation between the preferences for Spaghetti with shrimp and 

pasta with Pasta with insect flour. 

 

4. Discussion 

Despite hesitancy among Western consumers to incorporate insects into their diet, niche 

markets for insect-based food are emerging (Boukid et al., 2023; van Huis et al., 2013). In Italy, 

both researchers and practitioners have shown interest in entomophagy with discussions centered 

around insect farming practices, features of firms producing insects in Italy, and the challenges 

of ensuring food safety and sustainability in insect-based production (Colombo, 2015).  

This study sheds light on Italian consumers' perceptions of insect-based foods, highlighting 

the interplay between environmental awareness, culinary traditions, and attitudes toward 

sustainable eating. Through a robust analysis, the present study identified four distinct consumer 
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clusters, offering valuable insights into how socio-demographic and psychological factors 

influence the acceptance of insect-based foods. In particular, the segmentation into Earth-Balance 

Responsibles, Green Consumers, Indifferents, and Selective Eco-Conscious Consumers -  based 

on their attitudes towards the environment - allowed to fulfil the first aim of the research. provides 

a nuanced view of the heterogeneity in attitudes toward insect-based foods. 

The most represented cluster was the Earth-balance responsibles one, revealing that half of 

the respondents showed environmental concern to avoid risks, linked both to the environment 

itself and tohuman health. The overall findings of our research clearly show a   medium   level of 

acceptance of insect-based food,  very low knowledge of the features of this new food, and, in 

particular,  scarce expertise in certain subjects (e.g., health and environmental benefits) that can 

promote its tasting and consumption. These findings align with a study conducted by Roma et al. 

(2020)  since these scholars suggested that providing targeted information about entomophagy 

may increase the consumers’ acceptance of insect-based food, but we did not confirm the effect 

of knowledge in our results. Regarding the possible differential role of socio-demographic factors 

on the willingness to taste insect-based foods, our resultshighlighted that individuals’ gender, 

education level, and food stylesimpact the attitudes of Italian consumers towards insects as a 

potential food source. 

Regarding gender, women were more open to accepting entomophagy than men, and this is 

in disagreement with previous studies reporting that Italian women (Tuccillo et al., 2020, Palmieri 

et al., 2019, Sogari et al., 2017) and other European women in Belgium (Verbeke et al., 2015), 

the Netherlands (Tan, Van Den Berg, & Stieger, 2016), Germany (Hartmann et al., 2015), 

Hungary (Gere, Székely, Kovács, Kókai, & Sipos, 2017) and Switzerland (Schlup & Brunner, 

2018), were less amenable to eating insect-based food. The only cluster not related to the 

environment, the group of Indifferents, was found to be balanced in terms of sex composition, 
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while the others were mainly composed of women, confirming their sensitivity towards 

sustainable consumption and environmental issues about the market  (Merlino, Renna, et al., 

2022). Age differences were not found in the clusters, thus contradicting previous research 

conducted in Italy (Sogari et al., 2023) and Denmark (Videbæk & Grunert, 2020), showing that 

intention to eat IBF decreases with the increases in age. The complexity of the presented data 

suggests the need to conduct further research to investigate the role of socio-demographics 

variables in Western societies. Significant differences in terms of the number of chosen IBF were 

not found but we were able to underline some interesting trends, which are partially in contrast 

with existing literature: on average, out of 11 types of IBF  visually proposed to respondents, the 

four clusters chose 4 products similarly and we were not able to detect any statistical difference. 

Specifically, the most chosen foods were those in which the insect was not visible (e.g., 542 

participants indicated that they were willing to consume pasta with insect flour, while only 172 

expressed the same willingness for spaghetti with visible insects), confirming results obtained in 

real tasting experiences (Tuccillo et al., 2020) and suggesting a link between the visual 

presentation of IBF and actual behaviour. These  results show that also food familiarity plays a 

role; indeed, existing studies showed that a combination of insects served with familiar products 

like pasta or spaghetti was identified as a further strategies which could increase acceptance of 

unfamiliar foods (Caparros Megido et al., 2014). However, in our sample, the most selected 

insect-based food was a muffin, not a typical Italian dish but very known in the Italian context, 

in which insects were not visible (683 agreements). This is an interesting finding  in contrast with 

previous studies focusing on savoury products (Tan et al., 2017), thus suggesting a potential 

market niche for sweet foods and desserts, previously neglected. Again, considering products’ 

visibility, significant distinctions were discovered among the four clusters when insects are not 

visible, such as insect burgers, insect sandwiches, and muffins made with cricket flour, 
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confirming results from different countries showing that consumers are more likely to eat insect-

based food  in which the disgust triggering optical stimuli are not visible (Hartmann and Siegrist, 

2017).  The Greens displayed the highest inclination towards insect-based food, while the 

Selective eco-conscious consumers exhibitedthe lowest inclination. This suggests that the 

ambivalence displayed by the latter group acts as a barrier to accepting insect-based food. Another 

interesting result is that the clusters more characterized by environmental issues, Earth Balance 

Responsibles, and  Selective eco-conscious consumers are oriented to consume products where 

insects are not visible, like pasta with insect flour and insect protein bars. On the other hand, the 

Indifferents cluster is oriented to consume products where the insect is visible, like fried insects 

and tartlets with grubs. This difference is very interesting: it could be argued that the concern for 

environmental issues can trigger a dilemma between the willingness to eat insects for motives 

linked to sustainability and the contemporary concern for insects’ well-being. This potential 

conflict is absent in the Indifferents and participants in this cluster may not perceive the visibility 

of the insect as a disturbing factor  because they are not interested in environmental issues. 

Motives related to food dietary styles can be excluded because vegans and vegetarians were 

equally distributed in the clusters. Regarding our last research question, concerning a possible 

association between traditional and novel foods, we found interesting results through correlational 

analysis, answering the call made by Roma et al. (2020) for the investigation of the similarity of 

insects with raw seafood and crustaceans (Roma et al., 2020). The constant, albeit small 

association between traditional seafood (i.e. sea cicadas, fried fish, spaghetti with shrimps, 

percebes) and insect-based food, especially in foods where the insect is visible, could suggest an 

association between marine and terrestrial arthropods consumed as a food based on visual 

similarity. This association is not found where there is visual dissimilarity. To enhance consumer 

acceptance of insect-based foods, the findings suggest practical recommendations. Producers 
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should focus on creating products with invisible insect ingredients, such as pasta or muffins made 

with insect flour, as these are more widely accepted. Marketing strategies should be tailored to 

specific consumer clusters: highlighting sustainability for eco-conscious consumers and 

leveraging the visual similarity of insects to familiar foods like seafood to reduce disgust. Public 

education campaigns and collaborations with schools could improve knowledge of insect-based 

food potential  benefits, while policymakers should support clear labelling and offer incentives 

for sustainable innovation in the food industry. These strategies can help align tradition and 

innovation, paving the way for greater  adoption. 

A more comprehensive exploration of Italian consumers' perceptions of insect consumption 

is necessary, including a broader investigation into the motivations of those open versus reluctant 

to taste IBF. Future studies could also delve into consumers’ willingness to incorporate insects 

into their daily diets, considering that current research often treats entomophagy as a novelty. 

Assessing whether individuals, having tried and hopefully enjoyed insect-based foods, are 

genuinely open to making them a regular part of their diet is a significant aspect. This shift 

involves more than just a one-time taste test and is likely influenced by factors related to habits 

and traditions. In addition, it will also be necessary to consider the price of these products, which 

being new on the market, may not be affordable for everyone. 

 

5. Conclusions 

Despite the outlined constraints, this study provides valuable insights. It suggests that the 

acceptance of insect-based food among Italian consumers mirrors similar considerations observed 

in other European countries, such as exposure to foreign cuisine, local food traditions, and 
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educational factors (Cicatiello et al., 2016). Overcoming challenges related to the appearance of 

insect-based foods appears to be crucial for contemplating the integration of entomophagy into 

the Italian context. 

This study contributed with data from a large sample of consumers in a Western country, 

making it possible to validate and extend previous findings in the entomophagy literature. Results 

have practical implications for the industry, in that insect food companies need more information 

on potential customers and their attitudes and intentions. In particular, the findings suggest that 

targeted marketing strategies could enhance the adoption of insect-based foods  by focusing on 

environmental benefits for more eco-conscious consumers and emphasizing taste and visual 

appeal for more skeptical groups.  

The study's limitations include reliance on self-reported preferences, the focus on Italian 

consumers, and the need for a broader environmental impact scale. Future research should explore 

insect-based food acceptance across different cultural contexts, assess the impact of education 

campaigns, and investigate ways to integrate insect-based ingredients into familiar foods to 

increase acceptance. Another limit is represented by the snowball sampling procedure which can 

affect the generalizability of results. Future studies should collect data that are representative of 

the Italian population. In addition, another limitation of this study was the absence of a question 

to check respondents' attention during compilation. Systems for quality control based on speed of 

compilation will also be included in future research to further ensure data integrity. Finally, also 

the composition of the sample, which was predominantly represented by women, could be 

considered as a limitation. This gender imbalance may affect the generalizability of the findings, 

as previous research has shown that men and women can differ in their food choices, particularly 

when it comes to novel or unconventional food sources like insect-based products. Future studies 
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should aim for a more balanced sample to better capture the diversity of attitudes towards insect-

based foods  across different demographics.  

     In conclusion, this research provides a contribution to the scientific literature through the 

definition of different consumption profiles, which provide a step forward in the knowledge of 

how the intersection of tradition, innovation, and sustainability concern can shape the future of 

the food system. 

 

Authors’ contributions: Oriana Mosca: Conceptualization, Methodology, Formal 

analysis, Data curation, Visualization, Writing -original draft, Writing – review & editing, 

Validation, Project administration.; Valentina Maria Merlino: Conceptualization, 

Methodology, Formal analysis, Data curation, Visualization, Writing -original draft, Writing – 

review & editing, Validation, Project administration; Ferdinando Fornara: Conceptualization, 

Methodology, Formal analysis, Data curation, Visualization, Writing -original draft, Writing – 

review & editing, Validation, Project administration. Rosa Laura Passaro: Data collection, 

Formal Analysis, Writing -original draft. Roma Rocco: Project administration, Writing – review 

& editing. Elisabetta Bonerba: Project administration, Data collection. Achille Schiavone: 

Writing – review & editing; Filippo Brun: Supervision, Writing – review & editing; Martina 

Tarantola: Conceptualization, Supervision, Writing – review & editing, Project administration. 

All authors have read and agree to the final version of the manuscript.

 

Funding  

 

This study was carried out within the Agritech National Research Center and received 

funding from the European Union Next-GenerationEU (PIANO NAZIONALE DI RIPRESA E 

RESILIENZA (PNRR) – MISSIONE 4 COMPONENTE 2, INVESTIMENTO 1.4 – D.D. 1032 

                  



 

 
 

 

7 

17/06/2022, CN00000022). This manuscript reflects only the authors’ views and opinions, neither 

the European Union nor the European Commission can be considered responsible for them. 

 

Acknowledgements 

We thank the EFSA Focal Point for the dissemination of the survey and Roberta Cois for her help 

in the data collection phase. 

 

 

Ethical statement. Approval for the involvement of human subjects in this study was 

granted by the University Bioethics Committee of the University of Turin (Prot. n. 0676006), 

12/14/2021. The study was explained to consumers in the online questionnaire. They were 

informed that they would participate in the survey using their personal smartphone and that all data 

will be de-identified and only reported in the aggregate. All participants acknowledged an informed 

consent statement in order to participate in the study.  

 

Conflict of interest. The authors declare no conflict of interest. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                  



 

 
 

 

8 

References 

 

Anagonou, C. M., Loko, L. E. Y., Dassou, A. G., Toffa, J., Djegbe, I., Saliou, M., & Dansi, 

A. (2023). Entomophagy practices, use patterns, and factors influencing perception and 

consumption frequency of edible insects in the Republic of Benin. Journal of Ethnobiology and 

Ethnomedicine, 19(1), 54. https://doi.org/10.1186/s13002-023-00626-z 

Balzan, S., Fasolato, L., Maniero, S., & Novelli, E. (2016). Edible insects and young adults 

in a north-east Italian city an exploratory study. British Food Journal, 118(2), 318–326. 

https://doi.org/10.1108/BFJ-04-2015-0156 

Barone, M., & Pellerito, A. (2020). Sicilian Street Foods and Chemistry: The Palermo Case 

Study. Springer International Publishing. https://doi.org/10.1007/978-3-030-55736-2 

Bearth, A., Khunnutchanart, K., Gasser, O., & Hasler, N. (2021). The whole beast: 

Consumers’ perceptions of and willingness-to-eat animal by-products. Food Quality and 

Preference, 89, 104144. https://doi.org/10.1016/j.foodqual.2020.104144 

Beldona, S., Morrison, Alastair. M., & O’Leary, J. (2005). Online shopping motivations and 

pleasure travel products: A correspondence analysis. Tourism Management, 26(4), 561–570. 

https://doi.org/10.1016/j.tourman.2004.03.008 

Bell, D. M., & Moran, T. (2022). “Superfine Quality, Absolute Purity, Daily Freshness”: The 

Language of Advertising in United Cattle Products’ Marketing of Tripe to British Workers in the 

1920s and 1930s. In S. Stano & A. Bentley (Eds.), Food for Thought: Nourishment, Culture, 

Meaning (pp. 113–130). Springer International Publishing. https://doi.org/10.1007/978-3-030-

81115-0_9 

Bisconsin-Júnior, A., Rodrigues, H., Behrens, J. H., da Silva, M. A. A. P., & Mariutti, L. R. 

B. (2022). “Food made with edible insects”: Exploring the social representation of entomophagy 

where it is unfamiliar. Appetite, 173, 106001. https://doi.org/10.1016/j.appet.2022.106001 

                  



 

 
 

 

9 

Boer, B. D., & Lemke, M. (2023). Insect consumption and aesthetic disgust: Using design 

fiction to imagine novel food experiences. International Journal of Food Design. 

https://doi.org/10.1386/ijfd_00065_1 

Boukid, F., Sogari, G., & Rosell, C. M. (2023). Edible insects as foods: mapping scientific 

publications and product launches in the global market (1996-2021). Journal of Insects as Food 

and Feed, 9(3), 353-368. 

Broen, M. P. G., Moonen, A. J. H., Kuijf, M. L., Dujardin, K., Marsh, L., Richard, I. H., 

Starkstein, S. E., Martinez–Martin, P., & Leentjens, A. F. G. (2015). Factor analysis of the 

Hamilton Depression Rating Scale in Parkinson’s disease. Parkinsonism & Related Disorders, 

21(2), 142–146.  https://doi.org/10.1016/j.parkreldis.2014.11.016 

Caparros Megido, R., Sablon, L., Geuens, M., Brostaux, Y., Alabi, T., Blecker, C., ... & 

Francis, F. (2014). Edible insects acceptance by B elgian consumers: promising attitude for 

entomophagy development. Journal of Sensory Studies, 29(1), 14-20. 

Castle, S., & Goodman, A.-L. (2014). The Meaty Truth: Why Our Food Is Destroying Our 

Health and Environment? and Who Is Responsible. Skyhorse. 

https://books.google.com/books?hl=it&lr=&id=VS51EAAAQBAJ&oi=fnd&pg=PT6&dq=eatin

g+meat+or+cold+cuts+everyday+(or+nearly+every+day)+poses+a+risk+to+the+environment%

3B+&ots=oOl8r6m27K&sig=COoJcxjdb1-UjWwiosdoSZZpNhs 

Cicatiello, C., De Rosa, B., Franco, S., & Lacetera, N. (2016). Consumer approach to insects 

as food: Barriers and potential for consumption in Italy. British Food Journal, 118(9), 2271–

2286. https://doi.org/10.1108/BFJ-01-2016-0015 

Colombo, M. (2015), “L’allevamento degli insetti per l’alimentazione: problematiche, 

cautele e prospettive”, Atti Accademia Nazionale Italiana di Entomologia, Vol. LXIII, 

Accademia Nazionale Italiana di Entomologia, Firenze, pp. 33-38. 

                  



 

 
 

 

10 

Corral-Verdugo, V., Carrus, G., Bonnes, M., Moser, G., & Sinha, J. B. (2008). 

Environmental beliefs and endorsement of sustainable development principles in water 

conservation: Toward a new human interdependence paradigm scale. Environment and Behavior, 

40(5), 703–725. 

de Groot, J. I. M., & Steg, L. (2008). Value Orientations to Explain Beliefs Related to 

Environmental Significant Behavior: How to Measure Egoistic, Altruistic, and Biospheric Value 

Orientations. Environment and Behavior, 40(3), 330–354. 

https://doi.org/10.1177/0013916506297831 

de Sousa, I. G., Oliveira, J., Mexia, A., Barros, G., Almeida, C., Brazinha, C., Vega, A., & 

Brites, C. (2023). Advances in Environmentally Friendly Techniques and Circular Economy 

Approaches for Insect Infestation Management in Stored Rice Grains. 

https://doi.org/10.3390/foods12030511 

Deroy, O., Reade, B., & Spence, C. (2015). The insectivore’s dilemma, and how to take the 

West out of it. Food Quality and Preference, 44, 44–55. 

Gere, A., Székely, G., Kovács, S., Kókai, Z., & Sipos, L. (2017). Readiness to adopt insects 

in Hungary: A case study. Food quality and preference, 59, 81-86. 

Hair, J. F., Black, W. C., Babin, B. J., Anderson, R. E., & Tatham, R. L. (1998). Multivariate 

data analysis (Vol. 5). Prentice hall Upper Saddle River, NJ. 

Halloran, A., Roos, N., Eilenberg, J., Cerutti, A., & Bruun, S. (2016). Life cycle assessment 

of edible insects for food protein: A review. Agronomy for Sustainable Development, 36(4), 57. 

https://doi.org/10.1007/s13593-016-0392-8 

Harcar, T., & Spillan, J. E. (2006). Exploring Latin American family decision-making using 

correspondence analysis. Journal of World Business, 41(3), 221–232.  

https://doi.org/10.1016/j.jwb.2006.01.009 

                  



 

 
 

 

11 

Hartmann, C., & Siegrist, M. (2017). Insects as food: Perception and acceptance. Findings 

from current research. Ernahrungs Umschau, 64(3), 44-50. 

Hartmann, C., Shi, J., Giusto, A., & Siegrist, M. (2015). The psychology of eating insects: A 

cross-cultural comparison between Germany and China. Food Quality and Preference, 44, 148–

156. 

House, J. (2018). Insects as food in the Netherlands: Production networks and the 

geographies of edibility. https://doi.org/10.1016/j.geoforum.2018.05.011 

Jensen, N. H., & Lieberoth, A. (2019). We will eat disgusting foods together–Evidence of 

the normative basis of Western entomophagy-disgust from an insect tasting. Food Quality and 

Preference, 72, 109–115. 

Kaynak, E., & Kucukemiroglu, O. (2001). A comparative study of family decision making 

in US and Turkish households by correspondence analysis. Journal of Targeting, Measurement 

and Analysis for Marketing, 9(3), 254–269. https://doi.org/10.1057/palgrave.jt.5740020 

La Barbera, F., Verneau, F., Videbæk, P. N., Amato, M., & Grunert, K. G. (2020). A self-

report measure of attitudes toward the eating of insects: Construction and validation of the 

Entomophagy Attitude Questionnaire. Food Quality and Preference, 79, 103757. 

Lana, R. M., Riback, T. I. S., Lima, T. F. M., da Silva-Nunes, M., Cruz, O. G., Oliveira, F. 

G. S., Moresco, G. G., Honório, N. A., & Codeço, C. T. (2017). Socioeconomic and demographic 

characterization of an endemic malaria region in Brazil by multiple correspondence analysis. 

Malaria Journal, 16(1), 397. https://doi.org/10.1186/s12936-017-2045-z 

Magistretti, S., & Dickie, J. (2011). The press, polemic and identity in Italy’s “mad cow” 

crisis of 2001. The Italianist, 31(1), 41–61. 

https://doi.org/10.1179/026143411X12966456896709 

                  



 

 
 

 

12 

Mancuso, T., Verduna, T., Blanc, S., Di Vita, G., & Brun, F. (2019). Environmental 

sustainability and economic matters of commercial types of common wheat. Agricultural 

Economics, 65(4), 194–202. 

Martins, O. M. D., Bucea-Manea-țoniș, R., Bašić, J., Coelho, A. S., & Simion, V.-E. (2022). 

Insect-Based Food: A (Free) Choice. https://doi.org/10.3390/su14127186 

Merlino, V. M., Massaglia, S., Blanc, S., Brun, F., & Borra, D. (2022). Differences between 

Italian specialty milk in large-scale retailing distribution. Economia Agro-Alimentare, 2022/2. 

https://doi.org/10.3280/ecag2022oa13173 

Merlino, V. M., Renna, M., Nery, J., Muresu, A., Ricci, A., Maggiolino, A., ... & Tarantola, 

M. (2022). Are local dairy products better? Using principal component analysis to investigate 

consumers’ perception towards quality, sustainability, and market availability. Animals, 12(11), 

1421. 

Merlino, V. M., Mosca, O., Fornara, F., Roma, R., Bonerba, E., Schiavone, A., Passaro, R. 

L., & Tarantola, M. (2024). Which factors affect the Italian consumer’s intention to insect-eating? 

An application of an integrated attitude-intention-eating model. Food Quality and Preference, 

113, 105040. https://doi.org/10.1016/j.foodqual.2023.105040 

Merlino, V. M., Renna, M., Nery, J., Muresu, A., Ricci, A., Maggiolino, A., Celano, G., De 

Ruggieri, B., & Tarantola, M. (2022). Are Local Dairy Products Better? Using Principal 

Component Analysis to Investigate Consumers’ Perception towards Quality, Sustainability, and 

Market Availability. Animals, 12(11), Article 11. https://doi.org/10.3390/ani12111421 

Myers, G., & Pettigrew, S. (2018). A qualitative exploration of the factors underlying seniors’ 

receptiveness to entomophagy. Food Research International, 103, 163–169. 

https://doi.org/10.1016/j.foodres.2017.10.032 

                  



 

 
 

 

13 

Naranjo‐Guevara, N., Fanter, M., Conconi, A. M., & Floto‐Stammen, S. (2021). Consumer 

acceptance among Dutch and German students of insects in feed and food. Food Science & 

Nutrition, 9(1), 414–428. https://doi.org/10.1002/fsn3.2006 

Ornes, S. (2016). Back off the bacon and cold cuts? Science News for Students. 

https://www.snexplores.org/article/back-bacon-and-cold-cuts 

Palmieri, N., Perito, M. A., Macrì, M. C., & Lupi, C. (2019). Exploring consumers’ 

willingness to eat insects in Italy. British Food Journal, 121(11), 2937-2950. 

Randers, L., Grønhøj, A., & Thøgersen, J. (2021). Coping with multiple identities related to 

meat consumption. Psychology & Marketing, 38(1), 159–182. https://doi.org/10.1002/mar.21432 

Roma, R., Ottomano Palmisano, G., & De Boni, A. (2020). Insects as novel food: A 

consumer attitude analysis through the dominance-based rough set approach. Foods, 9(4), 387. 

Schlup, Y., & Brunner, T. (2018). Prospects for insects as food in Switzerland: A tobit 

regression. Food Quality and Preference, 64, 37-46. 

Sogari, G., Riccioli, F., Moruzzo, R., Menozzi, D., Sosa, D. A. T., Li, J., ... & Mancini, S. 

(2023). Engaging in entomophagy: The role of food neophobia and disgust between insect and 

non-insect eaters. Food Quality and Preference, 104, 104764. 

Sogari, G., Menozzi, D., & Mora, C. (2017). Exploring young foodies’ knowledge and 

attitude regarding entomophagy: A qualitative study in Italy. International Journal of 

Gastronomy and Food Science, 7, 16-19. 

Sottile, F., Massaglia, S., Merlino, V. M., Peano, C., Mastromonaco, G., Fornara, F., ... & 

Mosca, O. (2023). Consumption vs. non-consumption of plant-based beverages: A case study on 

factors influencing consumers' choices. AIMS Agriculture and Food, 8(3), 889-913. 

                  



 

 
 

 

14 

Stern, P. C. (2008). Environmentally significant behavior in the home. In The Cambridge 

handbook of psychology and economic behaviour (pp. 363–382). Cambridge University Press. 

https://doi.org/10.1017/CBO9780511490118.015 

Tan, H. S. G., Verbaan, Y. T., & Stieger, M. (2017). How will better products improve the 

sensory-liking and willingness to buy insect-based foods?. Food Research International, 92, 95-

105. 

Tan, H. S. G., Fischer, A. R., Tinchan, P., Stieger, M., Steenbekkers, L. P. A., & van Trijp, 

H. C. (2015). Insects as food: Exploring cultural exposure and individual experience as 

determinants of acceptance. Food Quality and Preference, 42, 78–89. 

 

Tjahjadi, B., Soewarno, N., Hariyati, H., Nafidah, L. N., Kustiningsih, N., & Nadyaningrum, 

V. (2020). The Role of Green Innovation between Green Market Orientation and Business 

Performance: Its Implication for Open Innovation. Journal of Open Innovation: Technology, 

Market, and Complexity, 6(4), 173. https://doi.org/10.3390/joitmc6040173 

Toti, E., Massaro, L., Kais, A., Aiello, P., Palmery, M., & Peluso, I. (2020). Entomophagy: 

A Narrative Review on Nutritional Value, Safety, Cultural Acceptance and A Focus on the Role 

of Food Neophobia in Italy. European Journal of Investigation in Health, Psychology and 

Education, 10(2), Article 2. https://doi.org/10.3390/ejihpe10020046 

Tuccillo, F., Marino, M. G., & Torri, L. (2020). Italian consumers’ attitudes towards 

entomophagy: Influence of human factors and properties of insects and insect-based food. Food 

Research International, 137, 109619. 

van Huis, A., van Itterbeeck, J., Klunder, H., Mertens, E., Halloran, A., Muir, G. and 

Vantomme, P. (2013), Edible Insects. Future Prospects for Food and Feed Security, Food and 

Agriculture Organization of the United Nations, Rome 

                  



 

 
 

 

15 

Veldkamp, T., Meijer, N., Alleweldt, F., Deruytter, D., Van Campenhout, L., Gasco, L., 

Roos, N., Smetana, S., Fernandes, A., & van der Fels-Klerx, H. J. (2022). Overcoming Technical 

and Market Barriers to Enable Sustainable Large-Scale Production and Consumption of Insect 

Proteins in Europe: A SUSINCHAIN Perspective. INSECTS, 13(3). 

https://doi.org/10.3390/insects13030281 

Verain, M. C. D., Snoek, H. M., Onwezen, M. C., Reinders, M. J., & Bouwman, E. P. (2021). 

Sustainable food choice motives: The development and cross-country validation of the 

Sustainable Food Choice Questionnaire (SUS-FCQ). Food Quality and Preference, 93, 104267. 

https://doi.org/10.1016/j.foodqual.2021.104267 

Verain, M., Dagevos, H., & Antonides, G. (2015). 13. Flexitarianism: A range of sustainable 

food styles. Handbook of Research on Sustainable Consumption, 209. 

https://books.google.com/books?hl=en&lr=&id=N07fBgAAQBAJ&oi=fnd&pg=PA209&dq=V

erain+et+al.+2015+tradition+&ots=kAMe9esfJa&sig=HLGaSTmhqjBwy4rAlmaSiQ--X2U 

Verbeke, W., Spranghers, T., De Clercq, P., De Smet, S., Sas, B., & Eeckhout, M. (2015). 

Insects in animal feed: Acceptance and its determinants among farmers, agriculture sector 

stakeholders and citizens. Animal Feed Science and Technology, 204, 72-87. 

Verduna, T., Blanc, S., Merlino, V. M., Cornale, P., & Battaglini, L. M. (2020). Sustainability 

of Four Dairy Farming Scenarios in an Alpine Environment: The Case Study of Toma di Lanzo 

Cheese. Frontiers in Veterinary Science, 7. https://doi.org/10.3389/fvets.2020.569167 

Videbæk, P. N., & Grunert, K. G. (2020). Disgusting or delicious? Examining attitudinal 

ambivalence towards entomophagy among Danish consumers. Food Quality and Preference, 83, 

103913. 

                  



 

 
 

 

16 

Yin, H., Fang, S. E., Mirosa, M., & Kearney, T. (2023). Dairy purchase behaviors: Increasing 

understanding of Chinese consumers using a consumer involvement segmentation approach. 

Journal of Dairy Science. https://doi.org/10.3168/jds.2022-22843 

 

 

Author statement 

 

Authors’ contributions: Oriana Mosca: Conceptualization, Methodology, Formal analysis, 

Data curation, Visualization, Writing -original draft, Writing – review & editing, Validation, 

Project administration.; Valentina Maria Merlino: Conceptualization, Methodology, Formal 

analysis, Data curation, Visualization, Writing -original draft, Writing – review & editing, 

Validation, Project administration; Ferdinando Fornara: Conceptualization, Methodology, 

Formal analysis, Data curation, Visualization, Writing -original draft, Writing – review & editing, 

Validation, Project administration. Rosa Laura Passaro: Data collection, Formal Analysis, 

Writing -original draft. Roma Rocco: Project administration, Writing – review & editing. 

Elisabetta Bonerba: Project administration, Data collection. Achille Schiavone: Writing – 

review & editing; Filippo Brun: Supervision, Writing – review & editing; Martina Tarantola: 

Conceptualization, Supervision, Writing – review & editing, Project administration. 

 

Declarations of interest: none 

 

                  


