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A systematic review on consumer acceptance of alternative proteins: Pulses, 
algae, insects, plant-based meat alternatives, and cultured meat 

M.C. Onwezen *, E.P. Bouwman, M.J. Reinders, H. Dagevos 
Wageningen Economic Research, the Netherlands  

1 .  A B S T R A C T   

Consumers’ dietary patterns have a significant impact on planetary and personal health. To address health and environmental challenges one of the many possible 
solutions is to substitute meat consumption with alternative protein sources. 

This systematic review identifies 91 articles with a focus on the drivers of consumer acceptance of five alternative proteins: pulses, algae, insects, plant-based 
alternative proteins, and cultured meat. This review demonstrates that acceptance of the alternative proteins included here is relatively low (compared to that of 
meat); acceptance of insects is lowest, followed by acceptance of cultured meat. Pulses and plant-based alternative proteins have the highest acceptance level. In 
general, the following drivers of acceptance consistently show to be relevant for the acceptance of various alternative proteins: motives of taste and health, fa
miliarity, attitudes, food neophobia, disgust, and social norms. However, there are also differences in relevance between individuals and between alternative 
proteins. For example, for insects and other novel alternative proteins the drivers of familiarity and affective processes of food neophobia and disgust seem more 
relevant. As part of gaining full insight in relevant drivers of acceptance, the review also shows an overview of the intervention studies that were included in the 91 
articles of the review, providing implications on how consumer acceptance can be increased. The focal areas of the intervention studies included here do not fully 
correspond with the current knowledge of drivers. To date, intervention studies have mainly focussed on conscious deliberations, whereas familiarity and affective 
factors have also been shown to be key drivers. The comprehensive overview of the most relevant factors for consumer acceptance of various categories of alternative 
proteins thus shows large consistencies across bodies of research. Variations can be found in the nuances showing different priorities of drivers for different proteins 
and different segments, showing the relevance of being context and person specific for future research.   

1. Introduction 

A convincing body of evidence demonstrates that the over
consumption of meat (Ocké et al., 2009; Sans & Combris, 2015) con
tributes substantially to worrisome environmental impacts (Aiking, 
2014; Aiking & de Boer, 2018) and to lifestyle diseases (Ekmekcioglu 
et al., 2018; Westhoek et al., 2014). To address today’s and tomorrow’s 
health and environmental challenges, a transition towards lower meat 
consumption levels and increased consumption of plant-based foods is 
key (Aiking & de Boer, 2018; de Boer & Aiking, 2019; Godfray et al., 
2018; Graça, Godinho, & Truninger, 2019; Poore & Nemecek, 2018; 
Springmann et al., 2018; Van der Weele, Feindt, Van der Goot, Van 
Mierlo, & Van Boekel, 2019; Willett, Rockström, Loken, Nishtar, & 
Murray, 2019). Consumers can adopt a more sustainable, plant-rich diet 
in various ways (de Boer, Schösler, & Aiking, 2014; Onwezen & Van der 
Weele, 2016): becoming a vegan or a vegetarian, eating smaller amounts 
of meat (e.g., curtailment, Verain, Dagevos, & Antonides, 2015), or 
eating meat less frequently (e.g., flexitarianism, Dagevos & Reinders, 
2018; Dagevos & Voordouw, 2013). One of the options for a more 

sustainable diet is to substitute meat with alternative proteins. Con
sumers can include various sources of proteins in their diets for example 
replacing meat with a meat substitute, or using alternative proteins like 
seaweed or beans in their dishes. 

In comparison to meat, the market shares of alternative proteins 
remain low (Gravely & Fraser, 2018), even despite the fact that super
markets and restaurants increasingly offer alternatives to traditional 
meat products or dishes, such as plant-based burgers or wraps with 
beans (Curtain & Grafenauer, 2019). Alternative proteins, such as pul
ses, algae, insects, plant-based meat alternatives, and cultured meat (e. 
g., Hartmann & Siegrist, 2017; Van der Weele et al., 2019), are generally 
considered to be healthier and more environmentally friendly than 
traditional animal-derived proteins (e.g., Aiking, 2011). That being said, 
the benefits of alternative protein production have not yet been fully 
scientifically documented, particularly with respect to the environment. 
For instance, uncertainty remains about whether cultured meat will be 
produced in a more environmentally sustainable manner than conven
tional meat (e.g., Alexander, Brown, Dias, Moran, & Rounsevell, 2019; 
Van der Weele et al., 2019). 
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However, consumers are often unaware of meat-related environ
mental and health issues; they are also often unwilling to change their 
meat-eating habits (e.g., Harguess, Crespo, & Hong, 2020; Hartmann & 
Siegrist, 2017; Onwezen & Van der Weele, 2016; Sanchez-Sabate & 
Sabaté, 2019). Given the importance of transitioning to more sustain
able diets, we need to better understand why consumers might be 
willing to consume alternative proteins and how this knowledge can be 
used to develop interventions to increase consumer acceptance. 

A large body of consumer acceptance research focusses on specific 
cases of alternative proteins, namely pulses (i.e., lentils and beans, 
Allegra, Muratore, & Zarba, 2015; de Boer et al., 2013; Lea et al., 2005; 
Melendrez-Ruiz et al., 2019), algae (i.e., aquatic organisms for con
sumption, Brayden et al., 2018; Birch, Skallerud, & Paul, 2019a; Moons 
et al., 2018), insects (e.g., Adámek et al., 2018; Ali, 2016; Baker et al., 
2016; Balzan et al., 2016), plant-based meat alternatives (Gravely & 
Fraser, 2018; Hoek et al., 2011; Schösler et al., 2014), and cultured meat 
(i.e., clean meat produced by in vitro procedure, Bekker et al., 2017; 
Circus & Robinson, 2019; Siegrist et al., 2018; Slade, 2018; Wilks et al., 
2019). These studies include a wide range of possible factors that drive 
consumer acceptance of these products—for example, food choice mo
tives (Onwezen et al., 2019; Vainio et al., 2016), attitudes towards 
alternative proteins (Lemken et al., 2017), food neophobia (Birch et al., 
2019a; Moons et al., 2018), and familiarity with alternative proteins 
(Schlup & Brunner, 2018; Verbeke, 2015; Woolf et al., 2019). It seems 
that some sources of alternative proteins are more easily accepted by 
consumers than others (e.g., de Boer et al., 2013; Onwezen, van den 
Puttelaar, et al., 2019), and it is possible that different drivers are 
relevant to explaining consumer acceptance for these alternative pro
teins (e.g., Menozzi et al., 2017; Tan, Verbaan, & Stieger, 2017). How
ever, because studies generally do not examine a wide range of factors 
and a variety of alternative proteins, it remains unclear which factors 
explain consumer acceptance and how this varies across different types 
of alternative proteins. 

The present review of literature aims to contribute to this field of 
research by providing a comprehensive overview of the most relevant 
drivers of Western consumers’ acceptance of, or willingness to buy or 
eat, a range of alternative proteins. As part of gaining full insight into the 
drivers of acceptance, we also include intervention studies that focus on 
increasing acceptance of alternative proteins via drivers of acceptance. 
We focus on the acceptance of five alternative proteins that reflect a 
broad range in terms of novelty, desirability, and plausibility (Van der 
Weele et al., 2019): pulses, algae, insects, plant-based meat alternatives, 
and cultured meat. 

We contribute to the existing literature by focussing on specific 
drivers of acceptance. Multiple systematic reviews and meta-analyses 
have aimed to gain insight into effective ways to stimulate healthy 
and sustainable dietary patterns (e.g., Adriaanse, Vinkers, De Ridder, 
Hox, & De Wit, 2011; Bianchi, Garnett, Dorsel, Aveyard, & Jebb, 2018; 
Wilson, Buckley, Buckley, & Bogomolova, 2016). However, in these 
studies, there has been little focus on the underlying determinants that 
steer consumers to healthier and more sustainable food consumption, 
which would provide more insight into the effectiveness of interventions 
(O’Rourke & MacKinnon, 2018). 

There are several reviews on related areas of consumer acceptance of 
alternative proteins, such as those regarding the consumer acceptance of 
innovative food (Siegrist, 2008); novel food technologies (Siegrist & 
Hartmann, 2020); food naturalness (Roman, Sánchez-Siles, & Siegrist, 
2017); meat consumption (Sanchez-Sabate & Sabaté, 2019); and specific 
meat alternatives like cultured meat (Bryant & Barnett, 2018), insects 
(Dagevos, 2021, in press; Mancini, Moruzzo, Riccioli, & Paci, 2019), and 
plant-based meat substitutes (Weinrich, 2019). These reviews provide 
comprehensive and detailed overviews of relevant drivers of behaviour; 
however, they do not include multiple alternative proteins. We aim to 
contribute to this field of studies by providing an overview on consumer 
acceptance of various alternative proteins. Thereby allowing for the 
possibility to reflect on similarities and differences across various 

categories of alternative proteins. To the best of our knowledge, the only 
systematic review on consumer acceptance of several alternative pro
teins available to date is one by Hartmann and Siegrist (2017). This 
study includes 19 articles focussed on meat substitutes and alternative 
proteins such as insects and cultured meat. Hartmann and Siegrist’s 
review paper examines consumers’ awareness of the environmental 
impact of meat production and their willingness to change their current 
meat consumption behaviour in general. We add to their review in 
multiple ways. First, many studies on novel proteins have been recently 
published, thus requiring a new overview of the literature. Second, the 
current study provides a more comprehensive and in-depth overview of 
relevant drivers of consumer acceptance, thereby resulting in a deeper 
understanding of the drivers that determine consumers’ acceptance of 
different alternative proteins. Third, the present review encompasses a 
larger variety of alternative proteins than the review by Hartmann and 
Siegrist (2017), including cultured meat, seaweed and microalgae, in
sects, pulses, and plant-based alternative proteins. Finally, we add to the 
literature by reflecting on differences between categories of alternative 
proteins, thereby providing a first indication of whether different 
alternative proteins are accepted for different reasons. 

Our main contribution to the literature is thus that we provide an up 
to date, in-depth overview of drivers of acceptance of a wide range of 
alternative proteins. This overview can help bridging knowledge across 
research domains and results in a research agenda towards under
standing and steering consumer acceptance of alternative proteins. 

2. Method 

2.1. Article selection 

In June 2020, a literature search was conducted in the electronic 
database Scopus, as this is the largest abstract and citation database of 
peer-reviewed literature. We used the following search query: ALL 
(consumption*) AND TITLE-ABS-KEY (food* AND consumer* AND 
(accept* OR preference* OR willing* OR buy* OR purchas* OR choice* 
OR behavio* OR adopt* OR perception*) AND (“cultured meat*" OR “in 
vitro meat*" OR “synthetic meat*" OR seaweed* OR alga* OR insect* OR 
lupin* OR pulse* OR legume* OR *bean* OR “dry pea*” OR chickpea* 
OR “cow pea*” OR “pigeon pea*” OR lentil* OR “meat alternative*” OR 
“meat substitute*” OR “plant-based meat*” OR “meat analogue*”)). The 
search terms were tested and refined through multiple rounds until the 
resulting number of papers was manageable while simultaneously 
demonstrating face validity (i.e., whether important key papers were 
included in the search results). “Consumption”, “food”, and “consumer” 
were included to ensure a focus on consumers’ food consumption. 
Various words for consumer acceptance were included. Finally, various 
words were included for the five selected alternative proteins. Regarding 
pulses, the definition of the United Nations Food and Agriculture Or
ganization (FAO)1 was utilised. The search terms were included in the 
keywords, title, or abstract of the article being searched. Non-English 
articles, conference papers, reviews, and irrelevant subject areas (i.e., 
biochemistry, genetics and molecular biology, immunology and micro
biology, chemistry, chemical engineering, engineering, and neurosci
ence) were excluded, resulting in a total of 665 articles. 

Fig. 1 displays a flowchart of the article selection process, while 
Table 1 contains the inclusion and exclusion criteria used. The 665 ar
ticles were screened according to their title and abstract by two 

1 FAO recognizes 11 types of pulses: dry beans, dry broad beans, dry peas, 
chickpeas, cow peas, pigeon peas, lentils, Bambara beans, vetches, lupins and 
pulses. 
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independent raters. Interrater agreement resulted in a conformity of 
79%; disagreement was resolved by a discussion resulting in full 
consensus.2 Based on this screening, 103 articles were considered rele
vant. Most studies were excluded because they either did not contain 
consumer data or they did not focus primarily on consumers or alter
native proteins, or Western countries. 

In the next step, full-text articles were retrieved. All articles were 
read, and we further refined the set of included articles by excluding 
papers that did not fit the main purpose of our review. This additional 
screening resulted in a total of 88 papers included by June 2020. To 
assure that we do not miss any intervention studies an additional search 

was performed including the term “intervention” in the search query. 
This resulted in one extra study that was included based on the addi
tional search including the term “intervention”.3 Two additional rele
vant articles were found independent of the title and abstract screening. 
In total, this resulted in 91 relevant articles that were included in the 
systematic review. 

2.2. Data extraction 

All relevant information from the articles was extracted. Again, 
disagreement was resolved by discussion and consensus. All articles 
were scanned for information on country, sample size, type of study (e. 
g., survey, experiment), type of alternative protein, independent vari
ables, dependent variables, and main outcomes. The information is lis
ted below in Table 2 (and in more detail in Appendix A). For a complete 
overview of the included studies, we refer to the supplementary 
materials. 

3. Results 

We first describe general findings regarding the studies (section 3.1; 
country, methods, etc.) and current acceptance levels of the alternative 
proteins, including variations in lifestyle and demographics (section 
3.2), followed by specific findings on the drivers of consumer acceptance 
of the different alternative proteins (section 3.3). Finally, we discuss the 
interventions to increase consumer acceptance (section 3.4). 

3.1. General findings 

The literature research shows that the research field on alternative 
proteins is developing rapidly. For example, in 2014, there were only 
three studies published, whereas there were 16 studies in 2018 and 37 in 
2019. 

The results reveal an unequal distribution of articles across the 
different alternative proteins. There are 9 articles on pulses, 9 on algae, 
58 on insects, 9 on plant-based meat alternatives, and 16 on cultured 
meat.4 Thus, most studies focus on insects. 

The majority of the studies were conducted in the Netherlands (20 
studies), Italy (17 studies), Germany (13 studies), the United States (9 
studies), Australia (8 studies), Belgium (7 studies), the United Kingdom 
(5 studies), and Switzerland (6 studies). Other countries, such as the 
Czech Republic, are only represented once or twice. 

The types of study designs show an overrepresentation of quantita
tive designs: 46 of the studies include a survey, 40 studies include an 
experiment, seven include focus groups, and five include interviews.5 

3.2. Acceptance of the different types of alternative proteins 

In the selected body of research, different outcome measures were 
used to refer to acceptance of alternative proteins—for example, will
ingness to pay, intention to try or purchase, and self-reported behaviour. 
Generally, the results indicate that alternative proteins have low 
acceptance levels (e.g., Graça et al., 2019; La Barbera, Verneau, & 
Coppola, 2019; Marinova & Bogueva, 2019; Neff et al., 2018). 

Numerous studies compare the acceptance of alternative proteins to 
that of traditional meat, revealing that alternative proteins are evaluated 
significantly less positively (e.g., Onwezen, van den Puttelaar, et al., 

Fig. 1. Flowchart of systematic literature search.  

Table 1 
Inclusion and exclusion criteria for article selection.  

Inclusion criteria 

Concerns consumer behaviour or acceptance of alternative protein sources 
Contains empirical data (e.g., focus groups, surveys, experiments) 
Focusses on understanding, explaining, or influencing consumer acceptance or 

purchase behaviour regarding alternative proteins 
Concerns protein sources (product level) instead of proteins (nutrient level) 
Full-text paper written in English and published in a peer-reviewed journal 
Concerns studies conducted in Western countries  

Exclusion criteria 
Only concerns technical or ethical aspects of alternative protein sources 
Reviews, opinion papers, conference papers and abstracts, concept articles 
Is unrelated to consumer behaviour 
Concerns trends in food or meat consumption patterns 
Concerns animal welfare or hunting and eating wild animals 
Concerns studies conducted in non-Western countries  

2 As part of the peer review procedure the search string was adapted and the 
search was updated, resulting in 168 new articles. The inter-rater reliability is 
an average of the initial Cohen’s kappa (0.72) and the Cohen’s kappa of the 
additional search (0.86). 

3 The additional search resulted in 96 extra studies, from which 1 study 
showed to be relevant. The abstracts of these studies (and when necessary the 
full manuscript) were all checked by two independent raters and 1 study 
showed to be relevant beyond already included studies.  

4 Note that some studies include multiple protein sources.  
5 Note that some studies include multiple types of study design. Studies that 

include multiple experiments are included as 1 study. 
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Table 2 
Overview of main findings for drivers and interventions of various meat 
alternatives.    

Pulses Product-related attributes  
• Motives or barriers to accepta*: Health (Lea, Worsley, & 

Crawford, 2005, Vainio, Niva, Jallinoja, & Latvala, 
2016), taste (Lea et al., 2005; Vainio et al., 2016), 
environment (Lea et al., 2005; Vainio et al., 2016), 
weight control (Vainio et al., 2016), reflection oriented 
motives (de Boer, Schösler, & Boersema, 2013), variety, 
versatility (Lea et al., 2005), perceived benefits 
(Lemken, Knigge, Meyerding, & Spiller, 2017), 
flatulence (Lemken et al., 2017), preparation difficulty, 
and viewing pulses as food for vegetarians 
(Melendrez-Ruiz, Buatois, Chambaron, Monnery-Patris, 
& Arvisenet, 2019), time needed to prepare, a lack of 
knowledge of how to prepare legumes or incorporate 
them in meals and legume distaste (Figueira, Curtain, 
Beck, & Grafenauer, 2019; Lea et al., 2005). 

Psychologal factors  
• Attitudesc (Lemken et al., 2017; Lucas, Gouin, & 

Lesueur, 2019). 
External attributes  
• Social environmentf: Family preferences (Figueira et al., 

2019). 
Interventions  
• Health and sustainability claims increase willingness-to- 

pay for legumes (Lemken et al., 2017).  
• Lentil consumption increased based on environmental 

(78%), economic (75%) and nutritional (72%) 
information (Warne, Ahmed, Byker Shanks, & Miller, 
2019). 

Algae Product-related attributes  
• Motives or barriers to accepta: Health (Birch et al., 2019; 

Grasso, Hung, Olthof, Verbeke, & Brouwer, 2019; 
Moons, Barbarossa, & De Pelsmacker, 2018; Weinrich & 
Elshiewy, 2019), taste (health and taste; Moons et al., 
2018; de Boer et al., 2013), reflection oriented motives 
(de Boer et al., 2013), organic, ethical and local 
(Weinrich & Elshiewy, 2019).  

• Familiarityb (previous consumption and level of meat 
consumption) associate with acceptance (Birch et al., 
2019). 

Psychologal factors  
• Attitudesc (Lemken et al., 2017; Lucas et al., 2019).  
• Food neophobiad is relevant in understanding 

willingness to consume seaweed (Birch et al., 2019; 
Moons et al., 2018). 

External attributes  
• Truste: Independent promoters increase trust in the 

product (Balzan, Fasolato, Maniero, & Novelli, 2016). 
Interventions  
• Health and environmental claims increase acceptance of 

seaweed (Brayden, Noblet, Evans, & Rickard, 2018).  
• The lesser the environmental impact of the meat 

substitute (compared to pork/beef), the more it is 
accepted (Weinrich & Elshiewy, 2019).  

• Acceptance of seaweed claim is influenced by the 
location at which consumers purchase seaweed (Lucas 
et al., 2019).  

• Disguising ingredients increases familiarity (Balzan 
et al., 2016). 

Insects Product-related attributes  
• Motives or barriers to accepta: health (Adámek, 

Adámková, Mlček, Borkovcová, & Bednářová, 2018; Ali, 
2016; Grasso et al., 2019; Kornher, Schellhorn, & Vetter, 
2019; Palmieri, Perito, Macrì, & Lupi, 2019; Powell, 
Jones, & Consedine, 2019; Sogari, Bogueva & Marinova, 
2019), taste (de Boer et al., 2013; Cicatiello, De Rosa, 
Franco, & Lacetera, 2016; Grasso et al., 2019; Hartmann, 
Shi, Giusto, & Siegrist, 2015; Menozzi, Sogari, 
Veneziani, Simoni, & Mora, 2017; Orkusz, Wolańska, 
Harasym, Piwowar, & Kapelko, 2020; Powell et al., 
2019; Wilkinson et al., 2018; Sogari, Menozzi, & Mora, 
2018; Tan et al., 2017; Tucker, 2014), environment (Ali, 
2006; Kornher et al., 2019; Orkusz et al., 2020; Palmieri  

Table 2 (continued )   

et al., 2019; Rumpold & Langen, 2019; Sogari, 2015; 
Sogari, Bogueva & Marinova, 2019; Tucker, 2014; 
Verbeke et al., 2015), appearance (Orkusz et al., 2020; 
Wilkinson et al., 2018), safety (Orkusz et al., 2020; 
Wilkinson et al., 2018), convenience (Balzan et al., 
2016; Lensvelt & Steenbekkers, 2014; Schlup & Brunner, 
2018; Verbeke, 2015), price (Lensvelt & Steenbekkers, 
2014), naturalness (Lensvelt & Steenbekkers, 2014; 
Powell et al., 2019), not immoral, but nutritious (Barton, 
Richardson, & McSweeney, 2020), quality (Lensvelt & 
Steenbekkers, 2014; Orkusz et al., 2020; Wilkinson 
et al., 2018), selectiveness/fussiness in food choice as 
barriers (Grasso et al., 2019), risk/danger regarding 
insects (Gallen, Pantin-Sohier, & Peyrat-Guillard, 2019), 
lack of availability and incompatibility with local food 
culture (Menozzi et al., 2017), unnaturalness (Tucker, 
2014; Verbeke et al., 2015).  

• Familiarityb (i.e., need for familiarity: Schlup & 
Brunner, 2018; Verbeke, 2015; Woolf, Zhu, Emory, 
Zhao, & Liu, 2019) and past experience with eating 
insects increases consumption and tastiness of insects 
(Caparros Megido et al., 2016; Cicatiello et al., 2016; 
Hartmann et al., 2015; Lammers, Ullmann, & 
Fiebelkorn, 2019; Palmieri et al., 2019; Schlup & 
Brunner, 2018; Sogari, Menozzi, & Mora, 2019; Tan 
et al., 2015, 2016a, 2016b; Verbeke, 2015; Woolf et al., 
2019). 

Psychologal factors  
• Attitudesc: and negative beliefs (Lombardi, Vecchio, 

Borrello, Caracciolo, & Cembalo, 2019). Also within the 
theory of planned behaviour (Menozzi et al., 2017; Piha, 
Pohjanheimo, Lähteenmäki-Uutela, Křečková, & 
Otterbring, 2018) attitudesc, subjective norms and 
perceived behavioural control have a significant impact 
on acceptance (Menozzi et al., 2017).  

• Food neophobia, disgust and affectd: food neophobia 
(Barton et al., 2020; Gere, Székely, Kovács, Kókai, & 
Sipos, 2017; Hartmann et al., 2015; Kornher et al., 2019; 
La Barbera, Verneau, Amato, & Grunert, 2018; La 
Barbera, 2019; Lammers et al., 2019; Laureati, 
Proserpio, Jucker, & Savoldelli, 2016; Lombardi et al., 
2019; Orkusz et al., 2020; Orsi, Voege, & Stranieri, 
2019; Palmieri et al., 2019; Piha et al., 2018; Schäufele, 
Albores, & Hamm, 2019; Schlup & Brunner, 2018; 
Sogari, Menozzi, & Mora, 2019; Tan et al., 2016; 
Verbeke, 2015; Wilkinson et al., 2018) and disgust 
(Barton et al., 2020; Cicatiello et al., 2016; La Barbera 
et al., 2018; Gallen et al., 2019; Kornher et al., 2019; 
Myers & Pettigrew, 2018; Orsi et al., 2019; Poortvliet, 
Van der Pas, Mulder, & Fogliano, 2019; Powell et al., 
2019; Sogari et al., 2016, 2018, 2019a, 2019b), and 
affective attitudes towards eating insects (Fisher & 
Steenbekkers, 2018) and affective variables like 
emotions ambivalence and disgust (Onwezen, van den 
Puttelaar, Verain, & Veldkamp, 2019) affected 
willingness to eat specific insects.  

• Curiosity (Sogari et al., 2016), sensation seeking 
(Lammers et al., 2019). 

External attributes  
• Truste: Public health institutions suggested to play a role 

in promoting consumption of insects (Balzan et al., 
2016).  

• Social environmentf: eating insects perceived to be not 
supported by family and/or friends (Sogari, 2015; Sogari 
et al., 2016). High social acceptance (Hartmann et al., 
2015) and the more participants thought other 
participants ate mealworm-containing products (Jensen 
& Lieberoth, 2019), or perceived eating insects as a so
cially acceptable activity (Schäufele et al., 2019), the 
more likely they were to try insect foods themselves. 
Perceptions of a conspiracy theory (regarding a social 
movement toward growing insect consumption) (Sogari, 
Bogueva & Marinova, 2019).  

• Cultural appropriatenessg: Insects were perceived as 
inappropriate in culture (Gallen et al., 2019; Myers & 
Pettigrew, 2018; Tan et al., 2016; 2017). Insects that 

(continued on next page) 
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2019; Slade, 2018). For example, when participants were informed that 
all burgers tasted the same, 65% would purchase the beef burger, 21% 
would purchase the plant-based burger, 11% preferred the cultured 
meat burger, and 4% would purchase nothing (Slade, 2018). 

A small number of studies include multiple alternative proteins (e.g., 
Bryant et al., 2019; Circus & Robinson, 2019; de Boer et al., 2013; 
Gómez-Luciano, Vriesekoop, & Urbano, 2019; Grasso et al., 2019; 
Ianuzzi, 2019; Onwezen, van den Puttelaar, et al., 2019; Slade, 2018, 
Tucker, 2014). Direct comparisons indicate that insects are the least 
accepted alternative protein, cultured meat the second-least, and that 
plant-based meat substitutes are among the most accepted alternative 
proteins (Circus & Robinson, 2019; Grasso et al., 2019; Ianuzzi, 2019), 
demonstrating that consumers are less willing to accept animal-based 
novel proteins than plant-based novel proteins (de Boer et al., 2013; 
Slade, 2018). For example, participants were much less willing to taste 
insect snacks compared to other snacks made from lentils, seaweed, and 
hybrid meat (i.e., meat products in which meat has been partially 
replaced by more sustainable protein sources) (de Boer et al., 2013); 
similarly, plant-based burgers were preferred over cultured meat bur
gers (21% versus 11%; Slade, 2018). 

Lifestyle and demographics are described below as these provide 
often-used descriptions of populations and segmentation criteria 
(Onwezen, 2018; Verain et al., 2012). 

Lifestyle. The studies we examined consistently noted the relevance 
of dietary patterns (i.e., current meat and meat alternative consump
tion): Consumers with high levels of meat consumption are more 

Table 2 (continued )   

were marketed more in one’s own culture were 
preferred more (Fisher & Steenbekkers, 2018; Hartmann 
et al., 2015). 

Interventions 
Product attributes  
• Price interventions showed that high prices were 

associated with increases in expected quality (Berger, 
Bärtsch, Schmidt, Christandl, & Wyss, 2018).  

• Health and environmental claims increase acceptance of 
insects (Cavallo & Materia, 2018; de-Magistris, Pascucci, 
& Mitsopoulos, 2015).  

• Information on benefits nutrition, societal benefits 
(Verneau et al., 2016) general-(compared to specific 
information) increased acceptance (Lombardi et al., 
2019).  

• Familiarity with products increases willingness to try 
(Schäufele et al., 2019). Familiarity with products can be 
increased by producing products such that they fit with 
known products (Orkusz et al., 2020), prior information 
(Barsics et al., 2017) or tasting (Barton et al., 2020; 
Hartmann & Siegrist, 2016; Lensvelt & Steenbekkers, 
2014; Pambo et al., 2017; Sogari et al., 2018).  

• Willingness to eat insects decreases when insects are 
visible in the products (even when barely visible; Ali, 
2006; Baker, Shin, & Kim, 2016; Balzan et al., 2016; 
Cavallo & Materia, 2018; de-Magistris et al., 2015; 
Jensen & Lieberoth, 2019; Schlup & Brunner, 2018), 
hidden ingredients of insects are revealed (Iannuzzi, 
Sisto, & Nigro, 2019), for unprocessed compared to 
processed insects (Gallen et al., 2019; Hartmann et al., 
2015; Lammers et al., 2019; Orsi et al., 2019), for insects 
as food compared to insects as feed (La Barbera, 2019; 
Laureati et al., 2016; Onwezen, van den Puttelaar, et al., 
2019), for common versus uncommon products 
(Poortvliet et al., 2019), or when descriptions in a menu 
setting were very explicit (instead of vague) (Baker 
et al., 2016). 

Social environment  
• Participants exposed to positive peer ratings of a 

nutrition bar expected it to be of higher quality than did 
participants exposed to negative peer ratings (Berger, 
Christandl, Bitterlin, & Wyss, 2019). 

Plant-based meat 
alternatives 

Product-related attributes 
•Motives or barriers to accepta: moral and ethical motives 
(Circus & Robinson, 2019), perceived appeal (Bryant et al., 
2019), perceptions of environmental impact, and 
health-consciousness (Siegrist & Hartmann, 2019), inter
naliszed motivation, enjoyment of eating and cooking 
(Schösler, de Boer, & Boersema, 2014), type of mince, fat 
content, country of origin, price (Apostolidis & McLeay, 
2016), concerned about the additives, artificiality, and 
insufficient essential vitamins and micronutrients, and 
taste of meat (Weinrich, 2018). 
•Familiarityb, familiarity (Hoek et al., 2011) and previous 
experience (Hoek et al., 2013). 
Psychologal factors 
•Attitudesc and beliefs towards meat substitutes and food 
neophobia (Hoek et al., 2011a). 
•Food neophobia, disgust and affectd: food neophobia 
(Bryant et al., 2019; Hoek et al., 2011), disgust (Bryant 
et al., 2019; Siegrist & Hartmann, 2019). 
External attributes 
Interventions 
•Plant-based meat alternatives have less shelf space 
compared to traditional meat, less promotions. Consumers 
found it slightly more satisfying as well as easier to shop for 
animal-based compared to plant-based protein sources 
(Gravely & Fraser, 2018). 

Cultured meat Product-related attributes  
• Motives or barriers to accepta: Health (Adámek et al., 

2018; Ali, 2006; Grasso et al., 2019; Verbeke et al., 
2015), taste (Tucker, 2014), environment (Ali, 2006; 
Tucker, 2014; green eating behaviour Grasso et al., 
2019; Verbeke et al., 2015), perceived appeal and 
goodness of clean meat (Birch et al., 2019), food security 
and safety (Verbeke et al., 2015), and  

Table 2 (continued )   

selectiveness/fussiness in food choice as barriers (Grasso 
et al., 2019).  

• Familiarityb: Of participants familiar with cultured 
meat, 64% were willing to try it, whereas 40% of 
participants unfamiliar with cultured meat would be 
willing to try it (Mancini & Antonioli, 2019). 

Psychologal factors  
• Attitudesc (Lemken et al., 2017; Lucas et al., 2019) 

towards the environment and agriculture (Slade, 2018).  
• Food neophobia, disgust, and affectd: Food neophobia 

(Birch et al., 2019; Wilks, Phillips, Fielding, & Hornsey, 
2019), disgust (Birch et al., 2019; Verbeke et al., 2015) 
and disgust sensitivity (Wilks et al., 2019). 

External attributes  
• Truste: Concerned about risk governance, control, and 

need for regulation and proper labelling (Verbeke et al., 
2015), and associations with political conservatism and 
distrust in science (Wilks et al., 2019). 

Interventions  
• Naturalness of food additives (perceived naturalness, 

Siegrist & Sütterlin, 2017), “same meat” framing 
(positive attitudes, Bryant & Dillard, 2019), describing 
cultured meat in a nontechnical way that focuses on the 
final product increases acceptance of cultured meat 
(Siegrist, Sütterlin, & Hartmann, 2018) increase 
acceptance of cultured meat.  

• ‘high-tech’ framing led to the least positive attitudes 
(Bryant & Dillard, 2019), ‘clean meat is 
natural’-message (Bryant et al., 2019), production of 
cultured meat and its benefits (Siegrist et al., 2018) 
E-numbers or possible negative health effects (perceived 
naturalness; Siegrist & Sütterlin, 2017), information 
about cultured meat (tasty and nutritious as a 
conventional burger, Mancini & Antonioli, 2019) result 
in lower levels or negative effects on the acceptance of 
cultured meat.  

• Information affects explicit (and not implicit) attitude, 
especially for unfamiliar respondents (Bekker, Fischer, 
Tobi, & van Trijp, 2017). 

Note. * a,b,c,d,e,f,g These superscript letters are used to link drivers with the 
manuscript. In this way we do not refer to all references all the time, but simply 
refer to the superscript letters that correspond with the driver and the related 
references. 
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receptive to cultured meat (e.g., Circus & Robinson, 2019) and products 
that look similar to meat (Hoek et al., 2011), whereas they are less open 
to plant-based proteins (lentils, de Boer et al., 2013; meat substitutes, 
Siegrist & Hartmann, 2019; algae, Weinrich & Elshiewy, 2019; 
plant-based meat substitutes, Circus & Robinson, 2019). Cultured meat 
was, for example, favoured by individuals with high meat attachment; 
edible insects were not favoured by the low and the high 
meat-attachment groups; and plant-based substitutes were favoured 
mostly by the low meat-attachment groups who primarily followed 
vegan and vegetarian diets (Circus & Robinson, 2019). 

Additionally, more general dietary lifestyle patterns influence 
acceptance of alternative proteins; for instance, following a green, 
vegetarian diet or a healthy lifestyle is an important aspect in acceptance 
of snacks made from lentils, seaweed (de Boer et al., 2013), and insects 
(green eating behaviour; Grasso et al., 2019). 

Demographics. The results on demographic variables (age, gender, 
education, etc.) reveal variation in relevance in their association with 
acceptance of alternative proteins. In some studies, demographics 
contribute to the understanding of consumer acceptance of alternative 
proteins (e.g., gender Gómez-Luciano et al., 2019; Orkusz et al., 2020); 
in other studies, demographics are insignificant (e.g., gender Barton 
et al., 2020; Birch et al., 2019a; de Boer et al., 2013). The explained 
variance of demographic variables is generally low, as they only explain 
some aspects of the acceptance of alternative proteins (e.g., Grasso et al., 
2019). 

That being said, a common thread can be found throughout the re
sults of the studies we reviewed. Individuals who are young and highly 
educated (Birch, Skallerud, & Paul, 2019b; de Boer et al., 2013; 
Gómez-Luciano et al., 2019; Grasso et al., 2019; Grasso et al., 2019, 
2019; Siegrist & Hartmann, 2019; Wilks et al., 2019), are not politically 
conservative (Wilks et al., 2019), live in urban areas (de Boer et al., 
2013), or are vegetarian or vegan (insects; Rumpold & Langen, 2019) 
are more willing to accept alternative proteins. 

The influence of gender seems to vary across alternative proteins. 
Insects are more accepted by males (Cicatiello et al., 2016; Grasso et al., 
2019; Lammers et al., 2019; Laureati et al., 2016; Orkusz et al., 2020; 
Schäufele et al., 2019; Sogari, Menozzi, & Mora, 2019; Woolf et al., 
2019), whereas plant-based alternative proteins are more accepted by 
females (plant-based alternatives; Gómez-Luciano et al., 2019; Melen
drez-Ruiz et al., 2019). 

3.3. Drivers of acceptance 

Based on a framework of acceptance of novel foods (Siegrist, 2008), 
we define three types of drivers and interventions. The three lines of 
drivers are (1) product-related factors, (2) psychological factors, and (3) 
external attributes (social environment, trust, and culture). The authors 
(experts in the field of consumer acceptance) categorised drivers of this 
literature overview within the abovementioned three lines. For each line 
of research, we first describe the general findings, followed by a 
reflection on the differences in drivers of acceptance of the categories of 
alternative proteins. To reflect on differences across alternative proteins, 
we use studies that include multiple alternative proteins and we counted 
the number of studies showing significant associations. 

3.3.1. Product-related factors 
The category of drivers refers to product properties and product- 

related motivations and associations, including being familiar with 
products. Based on the literature, two relevant lines of product-related 
factors are discussed: food motivationsa,6 and familiarityb 

Food motivations.a, The results show a range of product-related 

drivers that are significant in consumer acceptance of all included 
alternative proteins:a healthiness (see references below), taste (see ref
erences below), convenience (e.g., Balzan et al., 2016; Figueira et al., 
2019; Lea et al., 2005; Lensvelt & Steenbekkers, 2014), environmental 
benefits (Ali, 2016; Kornher et al., 2019; Lea et al., 2005; Vainio et al., 
2016; Weinrich & Elshiewy, 2019), and appearance (Bryant et al., 2019; 
Orkusz et al., 2020; Wilkinson et al., 2018). There may be variations 
between individuals (e.g., vegetarian, foodie, or food enjoyer, Moons 
et al., 2018) and between the experiences of users (House, 2016). A 
study by House (2016), for example, revealed that motivations for 
eating insects for the first time substantially differ from factors influ
encing repeated consumption of insect-based food (e.g., price, taste, 
availability), indicating the importance of differentiating between a first 
trial and repeated behaviour. 

Healthiness and taste were revealed to be highly relevant for the 
acceptance of all alternative proteins, particularly in the cases of pulses 
(taste: de Boer et al., 2013; health and taste: Lea et al., 2005), algae 
(taste: de Boer et al., 2013; healthiness and taste: Moons et al., 2018), 
insects (taste: de Boer et al., 2013; Cicatiello et al., 2016; Grasso et al., 
2019; Hartmann et al., 2015; Menozzi et al., 2017; Orkusz et al., 2020; 
Powell et al., 2019; Sogari et al., 2018; Tan, Tibboel, & Stieger, 2017; 
Tucker, 2014; Wilkinson et al., 2018, and healthiness: Adámek et al., 
2018; Ali, 2006; Kornher et al., 2019; Palmieri et al., 2019; Powell et al., 
2019; Sogari, Bogueva, & Marinova, 2019), and plant-based meat al
ternatives (taste: Weinrich, 2018). It is worth noting that taste was not 
only mentioned as a motivation but also as a relevant barrier—for 
example, in the case of pulses (Figueira et al., 2019; Melendrez-Ruiz 
et al., 2019). 

If we focus on healthiness (Adámek et al., 2018; Ali, 2006) and 
environmental benefits (Ali, 2006; Tucker, 2014; Verbeke et al., 2015), 
the findings reveal that consumers do not always know whether alter
native proteins have specific benefits. For example, consumers do not 
seem to be aware of the potential health benefits and environmental 
benefits, such as the environmental and nutritional advantages of eating 
insects (Myers & Pettigrew, 2018); many participants also under
estimated the ecological impact of animal production (Vanhonacker, 
Van Loo, Gellynck, & Verbeke, 2013). However, when consumers are 
aware of such potential benefits, these motivations are shown to play an 
important role in consumer acceptance. For example, the belief that 
eating insects has health benefits (Menozzi et al., 2017; Schlup & 
Brunner, 2018) and environmental benefits (Menozzi et al., 2017; 
Sogari, 2016; Vanhonacker et al., 2013; Verbeke, 2015) significantly 
affects consumers’ intention to consume insects. More than 80% of 
participants were willing to eat food enriched with edible insects 
because they believed it to be healthy (Adámek et al., 2018). Note that 
environmental benefits also reveal mixed findings, and the environ
mental benefits are also not always included in research designs (e.g., 
review on insects, Dagevos, 2021). 

Familiarity.b Individuals have a tendency to behave in similar ways as 
they are used to behave and to choose options that are already known (e. 
g., Pelchat & Pliner, 1995; Tuorila, Andersson, Martikainen, & Salo
vaara, 1998). In the context of alternative proteins, familiarity (Schlup & 
Brunner, 2018) is relevant in the acceptance of pulses (e.g., Florkowswki 
& Park, 2001), algae (Birch et al., 2019a), insects (Schlup & Brunner, 
2018; Tan, van den Berg, & Stieger, 2016; Verbeke, 2015; Woolf et al., 
2019), and cultured meat (Hoek et al., 2011). Related concepts, such as 
previous experience with alternative proteins (i.e., past behaviour; 
Florkowswki & Park, 2001) and knowledge of and experience with 
plant-based meat alternatives (Hoek et al., 2013), are also demonstrated 
to be linked with acceptance. Moreover, past consumption of insects not 
only increases consumption but also positively impacts wider associa
tions, such as perceptions of tastiness of insects (Tan et al, 2015, 2016a, 
2016b; Cicatiello et al., 2016; Hartmann et al., 2015; Megido et al., 
2016; Schlup & Brunner, 2018; Verbeke, 2015). The research on insect 
acceptance clarifies the underlying processes of the relevance of famil
iarity by illustrating, for example, that past experiences with insects 

6 The superscript letters refer to Table 2. We use these superscript letters 
when we refer to all references related to a specific driver with the same su
perscript letter in Table 2. 
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result in a formulation of intentions based on memories; comparatively, 
individuals who do not have these past experiences often have existing 
negative associations (Tan et al., 2016a, 2017a). 

Differences between alternative proteins in product-related factors. 
Table 2 shows a large range of different motivationsa to consume various 
alternative proteins (e.g., healthiness, taste, price, convenience, etc). A 
direct comparison of the relevance of these motivations for the different 
alternative proteins is not possible, as each study utilises different 
questionnaires and methods. However, the results do provide some in
dications of noteworthy differences among the alternative proteins. For 
example, health motivations seem to play a more prominent role in the 
acceptance of plant-based proteins (Circus & Robinson, 2019; de Boer 
et al., 2013), whereas environmental motivations seem to be more 
relevant in the acceptance of animal-based proteins such as cultured 
meat (Circus & Robinson, 2019). 

We discovered a greater number of studies demonstrating the rele
vance of some form of familiarity as a driver of the acceptance of insects 
(59%) compared to that of cultured meat (33%), plant-based meat al
ternatives (27%), algae (20%), and pulses (0%). Although this might 
occur due various reasons, for example because of a bias in research 
designs (i.e., familiarity more often included for novel products), or 
because barriers on familiarity are more easily accessible for consumers 
than motivations of familiarity, the findings do show indications that 
underscore the relevance of familiarity for insects. Individuals seem to 
have negative associations with and fear of trying insects; insects are still 
far from being accepted by consumers as a conventional part of their 
diets compared to plant-based proteins (de Boer et al., 2013). Moreover, 
familiarity seems to play a more prominent role when products are novel 
for a consumer, e.g., familiarity was less important for heavy users of 
various meat substitutes in explaining their acceptance compared to 
non-users and light or medium users. Non-users had a higher tendency 
to avoid new food (Hoek et al., 2011). 

3.3.2. Psychological factors 
Individuals may exhibit distinct factors that explain variations in 

acceptance of alternative proteins. The personal characteristics that 
demonstrate consistent results are attitudes,c and food neophobia and 
disgust.d 

Attitudes.c Attitudes are consistently shown to be relevant in 
explaining intentions to consume alternative proteins; this seems to 
apply to all alternative proteins (Onwezen, van den Puttelaar, et al., 
2019; pulses (Lemken et al., 2017), algae (Lucas et al., 2019), insects 
(Fisher & Steenbekkers, 2018; Lombardi et al., 2019; Menozzi et al., 
2017; Piha et al., 2018), plant-based meat alternatives (Hoek et al., 
2011), and cultured meat (Slade, 2018)). For example, Lombardi et al. 
(2019) found that negative beliefs and attitudes toward insects nega
tively affect the willingness to pay for insect-based products. Moreover, 
attitudes seem to differ between groups of individuals—for example, 
between non-users, light and medium users, and heavy users of meat 
substitutes. Non-users have a very positive attitude toward meat, while 
heavy users have more positive attitudes toward meat substitutes (Hoek 
et al., 2011). 

Food neophobia, disgust, and related feelings.d Food neophobia—the 
aversion to trying novel foods (Pliner & Hobden, 1992)—is a key barrier 
for the consumption of insects (Barton et al., 2020; Gere et al., 2017; 
Hartmann et al., 2015; Kornher et al., 2019; La Barbera, 2019; La Bar
bera et al., 2018; Lammers et al., 2019; Laureati et al., 2016; Lombardi 
et al., 2019; Orkusz et al., 2020; Orsi et al., 2019; Palmieri et al., 2019; 
Piha et al., 2018; Schäufele et al., 2019; Schlup & Brunner, 2018; Sogari, 
Bogueva, & Marinova, 2019; Tan, Fischer, et al., 2016; Verbeke, 2015; 

Wilkinson et al., 2018), seaweed (Birch et al., 2019b; Moons et al., 
2018), cultured meat (Wilks et al., 2019), and plant-based meat alter
natives (Bryant et al., 2019; Hoek et al., 2011). Similar relevant concepts 
are disgust for (that is, sensitivity to) insects (Barton et al., 2020; Cica
tiello et al., 2016; La Barbera et al., 2018; Gallen et al., 2019; Kornher 
et al., 2019; Myers & Pettigrew, 2018; Orsi et al., 2019; Poortvliet et al., 
2019; Powell et al., 2019; Sogari et al., 2016, 2018, 2019a, 2019b), 
plant-based meat alternatives (Bryant et al., 2019; Siegrist & Hartmann, 
2019), seaweed (Birch et al., 2019b), and cultured meat (Verbeke et al., 
2015; Wilks et al., 2019); affective attitudes (i.e., feelings) toward in
sects (Fischer & Steenbekkers, 2018); and fear of cultured meat (Cica
tiello et al., 2016). 

Novel meat alternatives may attract neophilic consumers who seek 
new food alternatives (e.g., out of curiosity; Sogari, 2016) and are not 
scared to try novel foods (i.e., drivers of food neophobia, fear, and 
disgust). Note that these are distinct mechanisms; for example, food 
neophobia and disgust have separate effects on intention to eat insects, 
with disgust having more explanatory power (La Barbera et al., 2018). 
Moons et al. (2018) indicate that sensitivity to food neophobia could 
differ between specific target groups (i.e., foodies) that are more or less 
engaged with food and food choices, suggesting that these processes 
may be even more relevant for specific target groups. 

Differences across alternative proteins in psychological factors. The 
acceptance of all alternative proteins is affected by attitudes. The find
ings of Onwezen, van den Puttelaar, Verain, and Veldkamp (2019) 
demonstrate a first indication that attitudes are more relevant to 
meat-related products such as traditional burgers and cultured meat. 

The acceptance of all alternative proteins is affected by food neo
phobia; however, insects reveal a broader group of affect-related feel
ings that explain acceptance of specific products (i.e., mostly insect- 
based products). General disgust, affective attitudes toward eating in
sects (Fisher & Steenbekkers, 2018), fear (Cicatiello et al., 2016), and 
possible negative evaluations by family or friends (Sogari, 2016) all 
negatively affect willingness to eat specific insects. In accordance with 
these findings, Onwezen and colleagues (2019) show that affective 
drivers are more relevant for innovative alternative proteins of insects 
and seaweed (compared to less innovative alternative proteins of pulses 
and fish), indicating that acceptance of innovative alternative proteins is 
based more on feelings than is acceptance of less innovative alternative 
proteins. 

3.3.3. External attributes 
As the term “alternative proteins” often refers to new food products 

that are perceived as innovative by consumers (e.g., insects; Onwezen, 
van den Puttelaar, et al., 2019), consumers use external factors to form 
an opinion on these products (Siegrist, 2008). The results of our review 
and of previous studies (Siegrist, 2008) reveal three types of external 
attributes: trust,e social environment,f and (cultural) appropriateness.s 

Trust.e Generally, a low number of studies include trust in their 
research (three studies out of 90 included studies). The findings on trust 
reveal a positive association between trust and acceptance of alternative 
proteins (Lensvelt & Steenbekkers, 2014; Wilks et al., 2019). For 
example, a general distrust in science correlates with less acceptance of 
cultured meat (Wilks et al., 2019). Independent promoters, conversely, 
appear to play a role in increasing trust in the product (algae; Balzan 
et al., 2016); similarly, information provided by public health in
stitutions increase trust in insects as an alternative protein (Balzan et al., 
2016). There is also variation between countries (for instance, the 
Netherlands demonstrates more trust than Australia) in trusting infor
mation about insect food from different organisations (Lensvelt & 
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Steenbekkers, 2014). 
Social environment.g Social norms provide information on appropriate 

behaviour via the perception of behaviour and opinions of others. Social 
norms are generally shown relevant drivers of behaviour (Onwezen, 
Antonides, & Bartels, 2013; White, Smith, Terry, Greenslade, & 
McKimmie, 2009). Multiple studies consistently refer to the influence of 
the social environment on acceptance of alternative proteins (social 
norms: Jensen & Lieberoth, 2019; Lensvelt & Steenbekkers, 2014; 
Onwezen, van den Puttelaar, et al., 2019 and social acceptance: Hart
mann et al., 2015; Lemken et al., 2017; Sogari, 2015; 2016; Schäufele 
et al., 2019; Slade, 2018; Vainio et al., 2016; Warne et al., 2019; Wilks 
et al., 2019). The negative opinions of family and friends, for example, 
are referred to as a relevant barrier for trying pulses (Figueira et al., 
2019) or edible insects in the future (Sogari et al., 2016). Moreover, in 
comparison to a range of acceptance variables such as disgust, emotions, 
attitudes, and perceived behavioural control, social norms appeared to 
be the most relevant factor in explaining consumer acceptance of a range 
of alternative proteins: fish, pulses, insects, seaweed, and cultured meat 
(Onwezen, van den Puttelaar, et al., 2019). 

Some studies also reveal the potential of social norms to steer 
behaviour: The more participants perceived eating insects as a socially 
acceptable activity, the more they were willing to try insect products 
(Schäufele et al., 2019). For example, the more participants thought 
other participants ate products containing mealworm, the more likely 
they were to eat these foods themselves (Jensen & Lieberoth, 2019). The 
impact of social norms seems especially relevant for those who do not 
regularly consume those particular products (e.g., individuals without 
an established diet containing beans and soy products, Vainio et al., 
2016). 

Cultural appropriateness. Only studies on insects reveal the relevance 
of cultural traditions (i.e., alternative proteins not accepted because 
perceived as inappropriate in one’s own culture; Gallen et al., 2019; 
Myers & Pettigrew, 2018) or food appropriateness (Tan, Tibboel, & 
Stieger, 2017). A study by Hartmann et al. (2015) reveals that Chinese 
participants rated all insect-based products more favourably than Ger
mans regarding taste, nutritional value, familiarity, and social accep
tance and were more willing to eat insect-based products (with no 
differences for processed versus unprocessed insects), indicating that 
insects that were already part of a person’s culture were preferred 
(Hartmann et al., 2015). 

Differences between alternative proteins in external attributes. Social 
norms are a highly relevant factor for all alternative proteins (in com
parison to the included range of explanatory factors such as attitudes, 
perceived behavioural control, and emotions), as well as for various 
forms of novel insects that differ in how innovative they are perceived to 
be (Onwezen, van den Puttelaar, et al., 2019). Social acceptance was 
important for the acceptance of insects in China and Germany (Hart
mann et al., 2015), indicating that social environment is also relevant for 
acceptance when a particular food is already part of tradition. 

3.4. Interventions 

Compared to studies that focus on understanding the drivers of 
behaviour, far fewer articles have tested the effectiveness of these 
drivers by means of behavioural interventions (27% of all studies have a 
link with interventions). We use a broad definition of interventions 
including all experimental designs that include one or multiple activities 
to manipulate the choice environment and therefore test how an inter
vention affects consumer acceptance (e.g., attitudes, intentions or 
behaviour). Below we discuss the findings of these intervention studies 
pertaining to the behavioural drivers that were distinguished above. 

3.4.1. Product-related attributes 
The majority of the included intervention studies focussed on testing 

the effectiveness of product-related attributes (13 out of 27 intervention 
studies included some form of claim information). Claims of health and 
environmental benefits are shown to support the acceptance of pulses 
(Lemken et al., 2017; environmental benefits: Warne et al., 2019), 
seaweed (Brayden et al., 2018; environmental benefits: Weinrich & 
Elshiewy, 2019), cultured meat (health benefits: Siegrist & Sütterlin, 
2017), insects (Cavallo & Materia, 2018; de-Magistris et al., 2015), and 
lentil consumption (environmental information in combination with 
economic and nutritional information: Warne et al., 2019). A combi
nation of both environmental and health claims has been proven to have 
superior results in increasing acceptance over separate claims (Lemken 
et al., 2017). Note that physical environment may play a role. For 
example, a study by Lucas et al. (2019) indicated that participants’ 
choice of seaweed claims is strongly influenced by the location at which 
they purchase seaweed. 

In addition to claims, framing information in a specific manner is 
also beneficial in promoting acceptance of alternative proteins. For 
example, highlighting societal benefits (more than highlighting indi
vidual benefits) increased acceptance of insects (Verneau et al., 2016); 
describing cultured meat in a nontechnical manner that focusses on the 
final product increases acceptance of cultured meat (Siegrist et al., 
2018); and more specific information increased participants’ willingness 
to pay for insects (Lombardi et al., 2019). 

However, not all information was shown to be effective; for example, 
positioning the product with different types of information (i.e., 
product-related information, physiological information, social norm 
information, or no information) did not affect acceptance of insects 
(Lensvelt & Steenbekkers, 2014) or cultured meat (Mancini & Antonioli, 
2019). Similarly, the ‘clean meat is natural’ message failed to make 
participants consider clean meat more natural (compared to a control 
condition) or willing to pay more (Bryant et al., 2019). 

Finally, some studies even showed drawback effects as a result of 
information provision. For example, ‘high-tech’ framing led to the least 
positive attitudes (Bryant & Dillard, 2019), and communicating 
e-numbers or possible negative health effects decreased the perceived 
naturalness of cultured meat (Siegrist & Sütterlin, 2017). 

Price interventions prove to be effective in increasing consumer 
acceptance of alternative proteins. High prices were associated with 
increases in expected quality, which positively influenced participants’ 
preference for mealworm burgers and mealworm truffles (Berger et al., 
2018). 

Familiarity. In line with the findings on familiarity, intervention 
studies reveal that familiarity can be used to increase consumer accep
tance (i.e., tasting increased familiarity with and acceptance of insects; 
Barton et al., 2020; Hartmann & Siegrist, 2016; Lensvelt & Steenbek
kers, 2014; Sogari et al., 2018). For example, participants who ate 
tortilla chips containing cricket flour were more willing to eat unpro
cessed insects than people who had eaten traditional tortilla chips 
(containing corn flour; Hartmann & Siegrist, 2016). Consumers can also 
be made more familiar with and more willing to accept alternative 
proteins by providing them with prior information on consumption of 
insects (Barsics et al., 2017). Laureati et al. (2016) demonstrated that 
attending university courses or working in an environment in which the 
topics of insects and sustainability are investigated and debated posi
tively affects consumers’ willingness to incorporate insects into their 
diets. A similar effect is found when providing prior information via an 
information session. 

Generally, individuals prefer products in which novel ingredients are 
disguised; disguising ingredients increases familiarity with algae 
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(Balzan et al., 2016), and willingness to eat insects decreases when in
sects are visible in the products (even when barely visible; Ali, 2016; 
Baker et al., 2016; Cavallo & Materia, 2018; de-Magistris et al., 2015; 
Schlup & Brunner, 2018). Similarly, acceptance was lower for unpro
cessed insects compared to processed insects (Hartmann et al., 2015), 
for insects as food compared to insects as animal feed (Laureati et al., 
2016), and when descriptions of insects in a menu setting were very 
explicit instead of vague (Baker et al., 2016). 

3.4.2. External attributes 
Social norms can be utilised to increase acceptance levels such that 

participants exposed to positive peer ratings of a nutrition bar expected 
it to be of higher quality than did participants exposed to negative peer 
ratings (Berger et al., 2019). 

Providing information via different organisations affects the levels of 
trust on insects and can also be helpful to further increase the effec
tiveness of health and environmental claims. For example, public health 
institutions can play an active role in promoting consumer acceptance of 
insects (Balzan et al., 2016). 

4. General discussion 

Insights into consumer acceptance of alternative proteins and its 
drivers are needed to steer consumers towards lower meat consumption 
and higher consumption of alternative proteins (Dagevos & Reinders, 
2018; Harguess et al., 2020; Hartmann & Siegrist, 2017; Sanchez-Sabate 
& Sabaté, 2019). The present systematic review provides an overview of 
relevant drivers of willingness to eat and try five different alternative 
proteins, including the effectiveness of interventions to increase con
sumer acceptance of these alternative proteins. The systematic review 
adds to the literature by a focus on drivers to understand and find ways 
to steer consumer acceptance, and by including a wide range of alter
native proteins thereby allowing for a comprehensive overview and 
comparisons across categories of alternative proteins. Based on our 
search criteria, 91 articles were identified and included in this system
atic review. 

4.1. Acceptance of alternative proteins is relatively low, especially for 
insects followed by cultured meat 

In accordance with previous findings (e.g., Dagevos & Voordouw, 
2013; de Boer et al., 2013; Graça et al., 2019; Malek, Umberger, & 
Goddard, 2019), our first main finding was that acceptance levels of 
alternative proteins are relatively low in comparison to the consumption 
of meat (e.g., Onwezen, van den Puttelaar, et al., 2019; Slade, 2018). 
Furthermore, we observed variations in acceptance levels between the 
different alternative proteins. Plant-based meat alternatives and pulses 
are most accepted, insects are least accepted, and cultured meat 
second-least (Circus & Robinson, 2019; de Boer et al., 2013; Ianuzzi, 
2019; Onwezen, van den Puttelaar, et al., 2019). Interestingly, pulses 
and plant-based meat alternatives are also estimated to have higher 
sustainability potential at this moment compared to other alternative 
proteins (Van der Weele et al., 2019), which implies that it is most 
promising—in terms of environmental impact and societal acceptance 
—to focus on increasing consumption of pulses and plant-based meat 
alternatives. 

Acceptance levels vary across segmentation criteria of demographics 
and lifestyle. Demographic variables were generally found to be less 
relevant compared to social and psychological factors in understanding 
consumer acceptance of alternative proteins. This finding is in accor
dance with previous research (Beane & Ennis, 1987; Hartmann & 
Siegrist, 2017; Wansink, Sonka, & Park, 2004). Lifestyle showed to be of 
significance, consumers with high levels of meat consumption are more 
receptive to cultured meat (e.g., Circus & Robinson, 2019) and meat 
alternatives that look similar to meat (Hoek et al., 2011), whereas they 
are less open to plant-based meat alternatives (pulses, de Boer et al., 

2013; meat substitutes, Siegrist & Hartmann, 2019; algae, Weinrich & 
Elshiewy, 2019; plant-based meat substitutes, Circus & Robinson, 2019). 

4.2. Relevant drivers to increase consumer acceptance 

This review provides a comprehensive overview of which drivers are 
consistently shown to have an association with various alternative 
proteins. In short, these drivers include the food choice motivesa of taste, 
healthiness (Lea et al., 2005; Moons et al., 2018), familiarity,b attitudes,c 

food neophobia and disgust,d and social normsf (more details below). 
The relevance of this wide range of drivers implies that for acceptance of 
alternative proteins it is relevant to use integrated approaches including 
drivers from different levels (e.g., personal, physical environment and 
social environment, Story et al., 2008). 

While alternative proteins are often referred to as a specific category 
of food choices (e.g., Hartmann & Siegrist, 2017), we want to note that 
the relevance of the abovementioned drivers is consistent with the body 
of research on drivers of food choices in general (e.g., similar effects 
were found for healthy food choices, organic food choices, fruit and 
vegetable choices, and choices for novel foods).7 Indicating that the 
acceptance of alternative proteins is not that different compared to food 
choices in related domains and that much more cross-learning across 
domains is possible. Moreover, the findings indicate that consumer 
acceptance of alternative proteins shows many congruencies across 
alternative proteins. Highlighting the relevance of future research in the 
context of alternative proteins to learn from related bodies of research 
within related areas of alternative proteins, for example there is a large 
body of research on acceptance of insects which can be used by related 
domains such as acceptance of seaweed. 

That being said, our review clearly illustrates differences in alter
native proteins and groups of consumers. Both directions provide a more 
nuanced picture regarding acceptance of alternative proteins, showing 
that acceptance of alternative proteins varies across products and cate
gories and across consumers. Moreover, the relevant drivers of accep
tance also show variations across consumer groups and across 
alternative proteins. We elaborate on these findings in more detail 
below. 

4.3. Differences between groups of consumers 

Regarding the drivers of acceptance, the results show that past 
consumption influences a person’s motivations for eating insects (e.g., 
price, taste, availability; House, 2016). Variations in use of alternative 
proteins resulted in a different impact of familiarity, attitudes (Hoek 
et al., 2011), food neophobia (Moons et al., 2018), and social norms 
(Vainio et al., 2016) on acceptance. Past consumption of alternative 
proteins is thus a relevant factor to include in understanding and tar
geting consumers (i.e., segmentation criteria, Onwezen, 2018) in the 
context of alternative proteins. Moreover, the findings on psychological 
factors also indicate the relevance of personal variations in under
standing consumer acceptance. It is for example more relevant to target 
on consumer groups that are more receptive to various alternative 
proteins, e.g., scoring low on food neophobia, disgust and having posi
tive attitudes and associations with alternative proteins. 

7 Taste and health for example are often mentioned as the most relevant food 
choices (Onwezen et al, 2001, 2019b; Steptoe et al., 1995). Attitudes and social 
norms are part of the theory of planned behaviour which shows to have pre
dictive value for a broad range of food products (organic food, Arvola et al., 
2008; fruit, Bogers, Brug, van Assema, & Dagnelie, 2004; sustainable food, 
Vermeir & Verbeke, 2008). Food neopobia, disgust and trust seem to be espe
cially related to novel food technologies (Genetic modification, Siegrist, 2008; 
novel foods, Tuorila & Hartmann, 2020). 
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4.4. Differences between alternative proteins 

Although future research including designs with direct comparisons 
across various drivers and various alternative proteins is necessary, the 
results provide implications for variations in drivers of acceptance 
across various alternative proteins. Fig. 2 shows a highly simplified 
overview of the main drivers for each alternative protein. We highlight 
three relevant lines of differences between alternative proteins. 

First, health motivations seem to be more relevant to acceptance of 
plant-based proteins, and environmental motivations seem more closely 
linked to the consumption of animal-based proteins (comparison across 
various alternative proteins: Circus & Robinson, 2019; de Boer et al., 
2013). Second, insect-based studies reveal a broader range of 
affect-related driversd-insects compared to other alternative proteins. 
Consumers may rely more on affective processes for novel alternatives 
compared to conventional alternatives (Onwezen, van den Puttelaar, 
et al., 2019). Third, the role of familiarity seems especially relevant to 
insect-based alternative proteins (e.g., Schlup & Brunner, 2018; Ver
beke, 2015; Woolf et al., 2019. 

Taken together these findings indicate that consumer acceptance of 
various alternative proteins also shows variations in relevance of 
drivers. It is therefore recommended for future research to be specific 
about which proteins are researched, as research even shows variations 
for different products within categories. Moreover, interventions 
developed to increase consumer acceptance should be targeted at spe
cific alternative proteins, as these show to be associated with specific 
product attributes and barriers, and personal motivations and environ
mental drivers. 

4.5. Interventions 

As noted in the results, the majority of studies on interventions 
included manipulations of claim information. There are indications that 
information on health and environmental benefits (Brayden et al., 2018; 
Lemken et al., 2017; Warne et al., 2019; Weinrich & Elshiewy, 2019) 
positively influences consumer acceptance. Informational claims can be 
framed to make them more effective in increasing consumer acceptance, 
such as highlighting societal benefits (more than highlighting individual 
benefits; Verneau et al., 2016), nontechnical (versus technical) de
scriptions of production (Siegrist et al., 2018), and including specific 
(instead of general) information (Lombardi et al., 2019). The results also 
reveal that not all information was shown to be effective; some infor
mation even resulted in negative effects (Bryant & Dillard, 2019). 

In accordance with the central role of familiarity in the acceptance of 
alternative proteins, the results on interventions indicate various effec
tive routes to increase familiarity and thus promote consumer accep
tance of alternative proteins: Introducing alternative proteins in existing 
and recognizable dishes and products and decreasing the visibility of the 
alternative proteins (especially regarding insects) can increase the 

acceptance of alternative proteins (Barton et al., 2020; Hartmann & 
Siegrist, 2016; Lensvelt & Steenbekkers, 2014; Pambo et al., 2017; 
Sogari et al., 2018). For example developing processed products that fit 
with known products and recipes (e.g., wraps in which seaweed or in
sects are processed). 

The body of research on designing interventions had a focus on fa
miliarity and information. Only a small amount of intervention studies 
included other aspects like for example social norm or affective in
terventions. This demonstrates that the body of research on in
terventions is not fully in line with the body of literature on the drivers of 
acceptance of sustainable protein and on consumer acceptance in gen
eral. The results on the affective and social aspects of drivers were 
promising (see our discussion above), and also other bodies of literature 
emphasise the importance of including aspects beyond information 
alone—aspects such as nudging—in interventions in order to potentially 
change behaviour (e.g., Marchiori, Adriaanse & De Ridder, 2017). 

4.6. Future research lines 

The manuscripts provides a comprehensive overview of the litera
ture. This overview also results in research gaps and lines for future 
research. This section focusses on what we believe are the most promi
nent research gaps that set the agenda for future research. 

Some sustainable protein sources have been studied more than 
others (e.g., insects versus algae, see Table 2). More research on a wide 
range of specific alternative proteins is necessary to gain better insight 
into the acceptance of consumers regarding a wide range of alternative 
protein products. Additionally, there are only a few studies that include 
multiple novel protein sources (e.g., Circus & Robinson, 2019; de Boer 
et al., 2013; Ianuzzi, 2019; Onwezen, van den Puttelaar, et al., 2019). 
The comparisons between various products of a specific alternative 
protein, or across categories of alternative proteins in a comparable way 
(e.g., a burger from various alternative proteins), are especially crucial 
to gaining a better understanding of why some specific products are 
accepted and others are not. Moreover, there is a need for future 
research to find ways to increase comparisons across studies, for 
example the use of standardised measures, and an overarching theo
retical framework. We state it is relevant to develop standardised mea
surements and include a wide range of variables including multiple 
levels (e.g., personal, social environment and physical environment, 
Story, 2008). In this way knowledge in relative importance across 
drivers can be increased. 

The studies included emphasised cognitive deliberation far more 
than affective and unconscious factors (e.g., for pulses, there were nine 
individual studies on food choice motives and none on affective vari
ables; for algae, there were 16 and two respectively). At the same time, 
the research suggests that affective factors are especially relevant for 
novel products, which are perceived as more innovative by consumers 
(Onwezen, van den Puttelaar, et al., 2019). Thus, a recommendation for 

Fig. 2. Framework with a simplified overview of the most relevant drivers of consumer acceptance for the various alternative proteins.  
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future research is to attend more to affective factors. 
Although the amount of studies on social norms was relatively low, 

the results show the relevance of this driver in consumer acceptance of 
all alternative proteins. Consumers use all kinds of information to form 
opinions on alternative proteins, including social context. Studies on 
food choices in general (Higgs, 2015) and specifically regarding food 
innovations have already noted the significance of the social environ
ment (Ronteltap, Van Trijp, Renes, & Frewer, 2007). The current review 
adds to this knowledge by illustrating that social information is also a 
highly relevant driver of acceptance for all alternative proteins (e.g., 
Onwezen, van den Puttelaar, et al., 2019). Future research is needed to 
further explore the potential of social norms in consumer acceptance of 
alternative proteins. 

Although we focussed on Western countries, a few studies included a 
comparison between Western and non-Western countries (Bryant et al., 
2019; Hartmann et al., 2015; Tan et al., 2015). These comparisons are 
especially interesting in the context of insects and seaweed, because 
these products already form a part of the traditional diet in a number of 
non-Western countries. The comparison can provide valuable insight 
into how insects and seaweed could become part of traditional diets 
elsewhere. Future studies should include more representative samples in 
more countries to identify and explain differences between various 
countries and cultures. 

The amount of intervention studies was relatively small compared to 
the total amount of studies on consumer acceptance. Moreover, most 
interventions studies were not performed in real life settings whereas, 
testing consumer responses in real-life settings is also very important 
(Taufik, Verain, Bouwman, & Reinders, 2019). Finally, we noticed that 
the interventions included often-used informational claims, which is a 
common approach to influencing consumer food choices (Guthrie, 
Mancino, & Lin, 2015). However, there are many other factors aside 
from information that influence behaviour; therefore, information does 
not always determine behavioural change (Guthrie et al., 2015; Michie, 
Van Stralen, & West, 2011; Rothschild, 1999). We recommend future 
studies to include other interventions to increase consumer acceptance 
of alternative proteins for example affective factors and social norms, 
and also test interventions in real-life for real behavioural choices. 

4.7. Limitations 

A common limitation of a systematic review is that publication bias 
has likely inflated the reported results. Publication bias causes effective 
studies to be published more often than ineffective studies (Rothstein, 
Sutton, & Borenstein, 2005, pp. 1–7). Moreover, although we used a 
broad search string, some studies may be missing in our overview. 
Including other search engines and a reference check might complement 
the overview in future literature reviews. 

The data did not allow us to conduct a meta-analysis due to the 
inconsistent way in which outcome measures were reported as well as 
the diversity in populations, settings, and reported results (e.g., lack of 
effect sizes and correlation coefficients). As a result, we cannot assess the 

relative effectiveness in targeting each of the different determinants in 
the acceptance of sustainable protein sources. Future research may 
benefit from the use of consistent outcome measures and the reporting of 
effect sizes to allow a better quantitative comparison between studies 
(also see Bryant & Barnett, 2018). 

We used an existing framework on acceptance of novel food (Siegrist, 
2008) to discuss our results. Possibly the framework which is developed 
for novel foods is less suitable for conventional alternative proteins. 
Although we worked from the raw table (see Appendix A and the sup
plementary materials) and fitted the results within the framework it is 
possible that a different framework would result in different findings. 
For example the results on trust are only found because the framework 
explicitly mentioned the relevance of trust. It therefore becomes clear 
that this factor is under researched in the literature on alternative 
proteins. 

The focus of the review is on acceptance of alternative proteins, as 
actual behaviour is often not applicable in the case of novel proteins and 
is not possible in the case of future proteins. However, it should be 
considered that an increase in intentions or acceptance does not neces
sarily equate to an increase in behaviour as well (Sheeran & Webb, 
2016). 

5. Conclusion 

The findings of the current review provide a comprehensive over
view of the consumer acceptance of multiple alternative proteins. 
Although consumer acceptance varies greatly across alternative pro
teins, such that plant-based proteins are far more accepted than others 
like insects, the results also reveal consistencies in the drivers of con
sumer acceptance. The relevant drivers for consumer acceptance of all 
alternative proteins were food choice motives (especially healthiness 
and taste), familiarity, attitudes, food neophobia, disgust, and social 
norms. Besides these consistencies the review also shows the relevance 
of being specific and taking variations between individuals and alter
native proteins into account. Future research is necessary with a focus on 
comparisons. Comparisons across multiple drivers, comparisons across 
multiple alternative proteins, comparisons across countries, and com
parisons across consumer segments. Moreover, intervention studies 
have a focus on information and familiarity whereas other drivers like 
social norms and affect also show to be relevant. Thus, aside from 
focussing on providing information on benefits and motives, there is an 
urgent need to find ways to make consumers more familiar with various 
alternative proteins and to include affective messaging and social norm 
incentives in real-life contexts. 
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Authors (year) Country Sample size Type of study Alternative protein Most important factor(s) influencing consumer 
acceptance 

Pulses 
1. Allegra et al. (2015) Italy 197 Questionnaire 

survey 
Legumes Age and specific motivation for legume consumption 

(memory vs. impulse) 
2. Figueira et al. (2019) Australia 505 Online survey Legumes – 
3. Lea et al. (2005) Australia 50 Focus group 

interviews 
Legumes/pulses, nuts 
(among other plant 
foods) 

Health-related benefits of plant foods, preparation time of 
plant foods, knowledge and skills concerning 
(preparation of) plant foods 

4. Lemken et al. (2017) Germany 1020 Online experiment Legumes/pulses Mix of health and environmental claims associated with 
product 

5. Melendrez-Ruiz et al. 
(2019) 

France 120 Experiment Pulses Scenario employed during dish-composition task 

6. Vainio et al. (2016) Finland 1048 Survey Beans and soy Adherence to a specific diet, motives relating to 
environmental concerns, health and weight control 

7. Warne et al. (2019) United States & Canada 138 Survey/ 
experiment 

Pulses (lentils) age, lentil consumption frequency, provision of 
information on the environmental, economic and 
nutritional aspects of lentil production 

Algae      
8. Birch et al. (2019b) Australia 521 Online survey Algae (seaweed) Food neophobia 
9. Birch et al. (2019a) Australia 521 Online survey Algae (seaweed) Food neophobia 
10. Brayden et al. 

(2018) 
United States 2155 Survey Seaweed Source, certification, origin and price of seafood products 

11. Lucas et al. (2019) France Survey: 123 
Survey: 495 

(Online) survey Seaweed Location of seaweed consumption/purchase 

12. Moons et al. (2018) Belgium 1325 Survey Algae Health consciousness, willingness to compromise on taste 
13. Weinrich and 

Elshiewy (2019) 
Germany, The 
Netherlands, & France 

940 (315 in Germany, 
308 in NL, 315 in 
France) 

Experiment Meat substitutes based 
on micro-algae 

Meat consumption habit/frequency, whether or not the 
meat substitute was organic/local, degree to which meat 
substitute was less environmentally impactful compared 
to pork/beef, attitudes toward meat and meat substitutes 

Insects      
14. Adámek et al. 

(2018) 
Czech Republic 96 Survey Insects Beliefs about insects as food (e.g., in terms of healthiness) 

15. Ali (2016) United States 116 Online survey Insects Visibility of insects within pictured food products 
16. Baker et al. (2016) United States Study 1: 221 

Study 2: 200 
Study 3: 201 

Experiments Insects Product image and description, consumption setting 

17. Balzan et al. (2016) Italy 32 Focus group 
interviews 

Insects Preparation form of insect-based food, experience with 
preparing insect-based food 

18. La Barbera et al. 
(2019) 

Not specified (most likely 
a west-European country, 
perhaps Italy) 

280 Online survey Insects Food neophobia is a better predictor (compared to disgust 
sensitivity) of intention to try processed insects and 
animals fed with insects. However, disgust sensitivity 
appears to be a better predictor of intention to introduce 
raw insects into own daily diet. 

19. Barton et al. (2020) (Atlantic) Canada Survey: 107 
Experiment: 102 

Survey/ 
experiment 

Insects Participants’ tasting of protein powders (some containing 
cricket powder) 

20. Barsics et al. (2017) Belgium 135 Experiment Insects Presence (versus absence) of label indicating insect 
ingredient in bread, information session attendance, 

21. Berger et al. (2018) Germany Study 1: 80 
Study 2: 160 

Experiments Insects Price of mealworm burger/truffle, expected quality of 
mealworm burger/truffle 

22. Berger et al. (2019) Study 1: Switzerland 
Study 2: Germany 

Study 1: 120 
Study 2: 90 

Experiments Studies 1 & 2: 
Insects 

Study 1: Participants’ exposure to positive, negative, or 
neutral peer ratings of a nutrition bar (secretly containing 
mealworm) 
Study 2: Participants’ exposure to a high, middle, or low 
rating of a mealworm burger by an expert, insect-based 
disgust sensitivity 

23. Caparros Megido 
et al. (2016) 

Belgium 79 Experiment Insects Gender, previous experience with insect consumption 

24. Cavallo and 
Materia (2018) 

Italy 135 Online experiment Insects Visibility of insect shape, cacao flavour, neophobia, 
sustainability certification, education level 

25. Cicatiello et al. 
(2016) 

Italy 201 Survey Insects Familiarity with foreign food, education level, gender, 
experience with eating insect food 

26. de-Magistris et al. 
(2015) 

The Netherlands 155 Choice experiment Insects Product nutritional claim and logo, visibility of insect in 
food product. 

27. Fisher & 
Steenbekkers (2018) 

The Netherlands 140 Quasi- 
experimental 
study 

Insects Degree to which insect products are marketed in one’s 
own culture, disgust and affective attitudes towards 
eating insects 

28. Gallen et al. (2019) France 37 Experiment Insects Degree to which insect product had been processed, type 
of insect flavouring 

29. Gere et al. (2017) Hungary 400 Online survey Insects Desire for new food alternatives, intention to reduce meat 
intake, food neophobia 

30. Hartmann et al. 
(2015) 

Germany and China 502 (Germany), 443 
(China) 

Survey Insects Ethnicity, preparation of edible insect (processed or 
unprocessed), food neophobia, perceived social 
acceptance, taste expectations, previous insect 
consumption 

31. Hartmann and 
Siegrist (2016) 

Switzerland 104 Experiment Insects Cookie content (cricket flour vs. corn flour) 
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Authors (year) Country Sample size Type of study Alternative protein Most important factor(s) influencing consumer 
acceptance 

32. House (2016) The Netherlands 33 Semi-structured 
interviews 

Insects Price, taste and availability of insect-based food, degree 
of fit between insect food and current eating patterns 

33. Jensen and 
Lieberoth (2019) 

Denmark 189 survey and sensory 
test 

Insects Perceived social norm regarding insect consumption 

34. Kornher et al. 
(2019) 

Germany 311 Experiment Insects Food neophobia, attention payed to CO2 emissions of 
food production importance attached to health 
statements on food products frequency of weekly meat 
consumption 

35. La Barbera et al. 
(2018) 

Italy 118 Experiment Insects Disgust experienced towards insect-eating 

36. Laureati et al. 
(2016) 

Italy 341 (68 in experiment) Survey, 
experiment 

Insects Age, gender, cultural background, food neophobia 

37. Lammers et al. 
(2019) 

Germany 516 Online survey Insects Food neophobia, food disgust, previous insect 
consumption 

38. Lensvelt and 
Steenbekkers (2014) 

The Netherlands and 
Australia 

Survey: 209 
Experiment: 133 

Online survey, 
experiment 

Insects Price, quality, convenience, and naturalness of insect 
food, environmental benefits of insect-eating, trying 
insect food 

39. Lombardi et al. 
(2019) 

Italy 200 Experiment Insects Food neophobia, beliefs and attitudes about insects, 
specific information about insects provided to 
participants 

40. Menozzi et al. 
(2017) 

Italy 231 Survey Insects Attitudes and perceived behavioural control, intention to 
eat insects, belief that eating insects benefits health and 
environment, disgust towards (eating) insects, lack of 
availability of insect food, incompatibility of insect 
products with local food culture 

41. Myers and 
Pettigrew (2018) 

Australia 77 Interviews Insects Knowledge/awareness of environmental and nutritional 
advantages of entomophagy, perceived cultural norms 
regarding entomophagy 

42. Orkusz et al. (2020) Poland Survey: 464 
Sensory test: 402 

Survey, sensory 
test 

Insects Food neophobia 

43. Orsi et al. (2019) Germany 393 Online survey Insects Food neophobia, disgust towards insects, visibility of 
insects in food product 

44. Palmieri et al. 
(2019) 

Italy 456 Online survey Insects Concern for health-related and environmental effects of 
food, food neophobia/neophilia, food technophobia, 
previous insect-based food consumption, motives for 
eating insects, perception of health-related risks of insect 
consumption 

45. Piha et al. (2018) Finland, Sweden, 
Germany, Czech 

887 Online survey Insects Subjective and objective knowledge of product, product- 
related experience, food neophobia, general attitudes 
toward product 

46. Poortvliet et al. 
(2019) 

The Netherlands 130 Experiment Insects Product type, food choice motives 

47. Powell et al. (2019) United Kingdom 510 Experiment Insects Trait disgust propensity, participants’ evaluation of 
product attributes 

48. Rumpold and 
Langen (2019) 

Germany 149 Survey, sensory 
test 

Insects Provision to participants of a random piece of 
information about edible insects 

49. Schäufele et al. 
(2019) 

Germany 342 Experiment Insects Perceived social acceptability of eating insects 

50. Schlup and Brunner 
(2018) 

Switzerland 379 Survey Insects Convenience orientation, discernibility of insects in food, 
expected food healthiness, need for familiarity, food 
neophobia, food technology neophobia, perceived health 
benefits of meat, gender and prior consumption of insects 

51. Sogari (2015) Italy 46 Experiment Insects Curiosity about eating insects, perceived environmental 
benefits of eating insects 

52. Sogari et al. (2016) Italy 109 Focus group Insects Curiosity about eating insects, disgust towards insects, 
opinions of family and friends 

53. Sogari et al. (2018) Italy 88 Experiment Insects Gender, tasting of insect products (jelly based on cricket 
flour or jelly with whole, visible cricket) 

54. Sogari, Bogueva & 
Marinova (2019) 

Australia survey 1: 227 
survey 2: 328 

Online surveys Insects Self-reported potential reasons for including edible 
insects and insect-based products into one’s diet, opinions 
on edible insects as an alternative food source, meat 
consumption frequency, gender 

55. Sogari, Menozzi, 
and Mora (2019) 

Italy 88 Experiment Insects Gender, food neophobia, initial exposure to edible insect 
products, willingness to try the edible insects 

56. Tan et al. (2015) Thailand and the 
Netherlands 

54 Focus groups Insects Cultural exposure to insects as food, experiences with 
insects as food 

57. Tan, Fischer, van 
Trijp, & Stieger 
(2016) 

The Netherlands 103 Experiment Insects Perceived food appropriateness 

58. Tan, Tibboel, & 
Stieger (2017) 

The Netherlands 100 Experiment Insects Perceived food appropriateness 

59. Tan, van den Berg, 
& Stieger (2016) 

The Netherlands 976 Experiment Insects Perceived appropriateness of mealworms as food, specific 
product combination 

60. Tan, Verbaan, & 
Stieger (2017) 

The Netherlands 214 Experiment Insects Perceived appropriateness of food preparation 
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61. Vanhonacker et al. 
(2013) 

Belgium 221 Survey Insects, soy Awareness of and concern about environmental impact of 
animal production and meat consumption, enjoyment 
and frequency of meat consumption 

62. Van Thielen et al. 
(2019) 

Belgium 388 Telephone survey Insects Not applicable. 

63. Verbeke (2015) Belgium 368 Online survey Insects Food neophobia, intention to reduce fresh meat 
consumption, interest in environmental impact of food 
choices 

64. Verneau et al. 
(2016) 

Denmark and Italy 282 Experiment Insects Provision of information about individual vs. societal 
benefits of eating insects, implicit negative attitudes 
towards insect-eating 

65. Wilkinson et al. 
(2018) 

Australia 820 Online survey Insects Taste, appearance, safety and quality of edible insects, 
previous insect consumption 

66. Woolf et al. (2019) United States 397 Online survey Insects Previous ICF consumption 
Cultured meat     
67. Bekker et al. (2017) The Netherlands Study 1: 190 

Study 2: 194 
Study 3: 192 

Experiments Cultured meat Provision of positive versus negative information about 
cultured meat 

68. Bryant et al. (2019) 
Strategies … 

United States 1185 Experiment Cultured meat Promotional messages/arguments concerning clean meat 
(specifically the ‘conventional meat is unnatural’- 
message) 

69. Bryant and Dillard 
(2019) 

United States 480 Experiment Cultured meat Experimental framing of cultured meat. 

70. Mancini and 
Antonioli (2019) 

Italy 525 Online survey Cultured meat Prior familiarity with cultured meat, information 
provided to participants concerning cultured meat 

71. Siegrist and 
Sütterlin (2017) 

Switzerland Studies 1a, 1b, and 2: 
244 
Study 3: 253 

Experiments Cultured meat Information about e-numbers, information about health 
effects, perceived naturalness of traditional or in-vitro 
meat 

72. Siegrist et al. 
(2018) 

Switzerland Study 1: 204 
Study 2: 298 

Experiments Cultured meat Perceived naturalness of cultured or conventional meat 

73. Verbeke et al. 
(2015) 

Belgium, Portugal, United 
Kingdom 

179 Focus groups (on- 
and offline) 

Cultured meat – 

74. Wilks et al. (2019) United States 1193 Online survey Cultured meat Age, gender, political conservatism, distrust in science, 
conspiratorial ideation, food neophobia, disgust 
sensitivity 

(Partially) plant-based meat alternatives     
75. Elzerman et al. 

(2011) 
The Netherlands 93 Experiment Meat substitutes Perceived appropriateness of meat substitute-meal 

combination 
76. Hoek et al. (2011) The Netherlands and 

United Kingdom 
553 Survey Meat substitutes; 

pulses (mainly soy), 
cereal, or fungi. 

not recommend to focus on communication of ethical 
arguments, but to significantly improve the sensory 
quality and resemblance to meat. 

77. Hoek et al. (2013) The Netherlands 89 Experiment Meat substitutes Type of product eaten (chicken vs. meat substitute), prior 
frequency of meat substitute consumption, prior chicken 
consumption 

78. Gravely and Fraser 
(2018) 

Canada 7 supermarkets, 24 
consumers, 5 key 
informants 

Survey Alternative, plant- 
based protein sources 

Supermarkets’ shelf space allotments for plant-based 
protein products (meters of shelf space), supermarkets’ 
promotion of plant-based protein products (presence vs. 
absence of special sales or descriptive signs), plant-based 
product shelf location in supermarket, consumers’ 
shopping strategies 

79. Schösler et al. 
(2014) 

The Netherlands 1083 Online survey Meat substitutes/ 
plant-based protein 
products 

Internalised food-related motivation, intrinsic enjoyment 
of eating and cooking 

80. Siegrist and 
Hartmann (2019) 

Switzerland 5586 Online survey Meat substitutes (not 
only plant-based) 

Ratings of the environmental impact of different foods, 
health consciousness, food disgust sensitivity, gender, 
age, household income, education level 

81. Weinrich (2018) Germany, France & The 
Netherlands 

43 Focus groups Meat substitutes (not 
only plant-based) 

Not applicable. 

82. Apostolidis & 
McLeay (2016) 

UK 247 Choice experiment Meat substitutes (not 
only plant-based) 

The type of mince, fat content, country of origin and price 
are major factors that influence choice 

Multiple meat alternatives     
83. Bryant et al. (2019) 

A survey … 
United States, India and 
China 

3030 Online survey Cultured meat and 
plant-based meat 

Participants’ diet (e.g., vegan), frequency of meat 
consumption, food neophobia, political views, income, 
familiarity with clean (cultured) meat, meat attachment, 
attitudes toward clean meat (e.g., in terms of healthiness, 
ethics and appeal). 

84. de Boer et al. 
(2013) 

The Netherlands 1083 Survey Legumes, seaweed, 
hybrid meat 

Taste-oriented food choice motives, reflection-oriented 
food choice motives, meat and fish consumption habits 

85. Circus and 
Robinson (2019) 

United Kingdom 139 interviews and an 
online survey 

Cultured meat, 
insects, plant-based 
meat substitutes 

attachment to conventional meat, and highlighted the 
complexity of interactions between personal preference 
and more global perspectives. 

86. Gómez-Luciano 
et al. (2019) 

Spain and the Dominican 
Republic 

401 Online and face-to- 
face survey 

Cultured meat, insects Gender, education level, age 

87. Grasso et al. (2019) Uk, Netherlands, Poland, 
Spain, Finland 

1825 Online survey Insects, cultured meat, 
algae 

Food fussiness, food choice motives, green eating 
behaviour 
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88. Iannuzzi et al. 
(2019) 

Italy 587 Online survey Insects, algae Participants’ awareness of hidden/novel pizza 
ingredients 

89. Onwezen, van den 
Puttelaar, et al. 
(2019) 

The Netherlands Study 1: 2461 
Study 2: 2771 
Study 3: 1001 

Experiments Insects, seaweed, 
cultured meat, pulses 

Study 1–3: Positive and negative emotional responses to 
product 
Study 3: Personal norms regarding one’s health/the 
environment, type of message given to participants 
(cognitive vs. affective) 

90. Slade (2018) Canada 533 Online survey Cultured meat, plant- 
based meat 

Age, gender, views of other food technologies, attitudes 
towards the environment and agriculture 

91. Tucker (2014) New Zealand 69 Focus Groups Cultured meat and 
insects 

Ecological reasons for considering alternative protein 
sources or meat alternatives, sensory objections to 
protein-based foods or meat reduction  

Ethical statement 

The current manuscript involves a systematic review. We did not collect data by ourselves and therefore our research did not involve human 
participants, human material, or human data in any direct way. Subsequently a statement on ethics approval is not required. 

References 

de-Magistris, T., Pascucci, S., & Mitsopoulos, D. (2015). Paying to see a bug on my food: 
How regulations and information can hamper radical innovations in the European 
Union. British Food Journal, 117(6), 1777–1792. 
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