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Summary
This thesis contributes with research on consumer adoption of novel food products with an emphasis on
Western consumers’ adoption of edible insects. This area of research is of importance, as food production and consumption has reached unsustainable levels worldwide and especially in Western societies,
and the impact this has on the environment is devastating. If change of our consumption habits is not
implemented soon, we will most likely push the climate past a tipping point and cause harmful and irreversible damage.
Edible insects are one solution in order to combat the large amounts of meat that we consume in Western societies. As many insects are high in protein and other nutrients and as they are more sustainable
to produce than other animal proteins, they could function as a meat alternative. However, consumer
acceptance of entomophagy, which is the term for eating insects, is low. Food neophobia and disgust
sensitivity has been found to be barriers for consumers for even the willingness to try edible insects. The
main problem statement of this thesis is therefore: How can Western consumers be convinced that
adoption of edible insects is acceptable.
The thesis consists of three papers, each with a separate contribution to the overall problem statement.
The aim of the first paper is to understand the main factors that influence the intention of Western consumers to eat insects and understand both the negative and the positive dimensions of the attitude and
how they interact. This paper explores the multidimensionality of the attitude to entomophagy and attitude ambivalence is a key concept emerging from this study. The conclusions of this paper are the expansion of the attitude concept towards entomophagy to include multiple dimensions and the resulting
attitude ambivalence that is felt when the different attitude dimensions pulls the consumer in opposite
directions. Attitude ambivalence can be a barrier to adoption, but it can also be utilised as a potential to
engage consumers and potentially change their attitude towards edible insects. We find that most consumers are ambivalent to some degree, so this is a promising avenue for further research.
The second paper of this thesis looks into the possibility of manipulating the emotional response to entomophagy, in order to increase the intention to eat insects. Previous research has focussed mostly on
determining the barriers to adoption, and not a lot of intervention studies have been conducted, so this
second paper tries to shed new light on how to overcome the barriers found in previous studies. We
found that to some extent it was possible to manipulate the emotional response to edible insects. The
key driver of the emotional response was motive-consistency. Future research should emphasise ways
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to align entomophagy with values and goals of the consumers, in order to see the full potential of this
approach.
The third and final paper of the thesis takes a broader perspective and looks not at consumer adoption
of edible insects per se, but more generally at sustainable food choice. The overall aim of the paper is to
examine if the presence of edible insects in a choice set will influence the food choice in a more sustainable direction. The study showed that insects do have the potential to be used as a prime for sustainability. When insects are present in a choice set, consumer food choice shifts in a more sustainable direction. This approach both improve the sustainability of food choice, and at the same time makes consumers more familiar with edible insects as an acceptable food choice. Over time, this familiarity should lead
to a higher level of adoption of edible insects among Western consumers.
This thesis expands the classical socio-cognitive approach by adding more affective and subconscious
concepts such as attitude ambivalence, emotions, and priming, and elaborates on their effects on intention and behaviour. This thesis adds insights to consumer adoption of novel food products and has tried
to tackle one of the hardest cases within novel foods – that is, the special case of edible insects.
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Resume
Denne afhandling bidrager med forskning om forbrugeradoption af nye fødevarer med vægt på vestlige
forbrugeres adoption af spiselige insekter. Dette forskningsområde er vigtigt, da fødevareproduktion og
–forbrug har nået et uholdbart niveau, specielt i vestlige samfund, og den indvirkning det har på miljøet
er ødelæggende. Hvis vi ikke ændrer vores forbrugsvaner snart, vil vi højest sandsynligt skubbe vores
klima forbi et vendepunkt, vi ikke kan komme tilbage fra, og forårsage irreversibel skade.
Spiselige insekter er en løsning, der kan bruges til at bekæmpe de store mængder kød, vi spiser i vestlige
samfund. Da mange insekter har et højt indhold af protein og andre næringsstoffer og da de er mere
bæredygtige at producere end andre animalske proteinkilder, så ville de fungere godt som et kød-alternativ. Men forbrugeraccept af entomophagy, som er begrebet for det at spise insekter, er lav. Madneofobi og sensitivitet over for væmmelse er barrierer, der er blevet fundet hos forbrugere for selv villigheden til det at prøve at spise insekter. Den overordnede problemformulering for denne afhandling er
derfor: Hvordan kan vestlige forbruger overbevises om, at det er acceptabelt at spise insekter.
Afhandlingen består af tre artikler, som hver har et separat bidrag til den overordnede problemformulering. Målet med den første artikel er at forstå de væsentligste faktorer, der har en indflydelse på intentionen hos vestlige forbrugere til at spise insekter og forstå både de negative og de positive dimensioner
af attituden og interaktionen mellem dem. Artiklen undersøger multidimensionaliteten af attituden til
entomophagy og attitude-ambivalensen, som er et nøglebegreb i dette studie. Konklusionen på artiklen
er en udvidelse af attitude-begrebet indenfor entomophagy så det inkluderer flere dimensioner og at
det resulterer i en attitude-ambivalens når de forskellige attitude-dimensioner trækker forbrugeren i
modsatte retninger. Attitude-ambivalens kan være en barriere til adoption, men det har også potentiale
til at kunne udnyttes til at engagere forbrugerne og potentielt til at ændre deres attitude til spiselige insekter. Vi finder at de fleste forbrugere er ambivalente i en eller anden udstrækning, så det er et lovende område for forskning fremadrettet at se på.
Den anden artikel i denne afhandling undersøger muligheden for at manipulere med den følelsesmæssige respons til spiselige insekter, for at øge intentionen til at spise insekter. Tidligere studier har fokuseret mest på at bestemme barriererne der står i vejen for adoption, og det er ikke mange interventionsstudier, der er blevet udført. Denne anden artikel forsøger at kaste nyt lys over hvordan vi kan overvinde
de barrierer, der er fundet i tidligere studier. Vi finder at det i nogen udstrækning er muligt at manipulere med den følelsesmæssige respons til spiselige insekter. Den vigtigste driver af den følelsesmæssige
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respons var motiv-konsistens. Fremtidige studier bør understøtte måder at ligestille det at spise insekter, med værdier og målsætninger for forbrugerne, for at se det fulde potentiale af denne tilgang.
Den tredje og sidste artikel i denne afhandling tager et bredere perspektiv og ser ikke på forbrugeradoption af insekter som sådan, men mere generelt på et mere bæredygtigt madvalg. Det overordnede mål
med denne artikel er at undersøge om tilstedeværelsen af spise insekter i et valg-sæt vil skubbe madvalget i en mere bæredygtig retning. Studiet viser at insekter har potentialet til at kunne bruges som en
prime for bæredygtighed. Når insekter er tilstede i et valg-sæt, så flytter madvalget sig i en mere bæredygtig retning. Denne tilgang kan både forbedre niveauet af bæredygtighed når det kommer til madvalg,
og på samme tid gøre forbrugere mere fortrolige med spiselige insekter som et acceptabelt madvalg.
Med tiden skulle denne fortrolighed gerne lede til et højere niveau af adoption af spiselige insekter
blandt vestlige forbrugere.
Denne afhandling udvider den klassiske socio-kognitive tilgang ved at tilføje mere affektive og underbevidste koncepter som attitude-ambivalens, følelser og priming, og uddyber effekterne af disse på intention og adfærd. Denne afhandling tilføjer indsigter til forbruger-adoption af nye fødevarer og den har
forsøgt at takle en af de hårdeste tilfælde inden for nye fødevarer – nemlig det specielle tilfælde der er
spiselige insekter.
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Background
According to the Doomsday clock, we are currently only 100 seconds away from disaster (Bulletin.org,
2021). If the Doomsday clock runs out and we reach midnight, it will mean the end of the world as we
know it. The clock is set by a board of scientists and they continuously assess how close Earth is to a
breaking point. They assess a range of threats and their impact on civilisation, and how damaging they
would be to our societies. The current COVID pandemic is an example of one such threat. The pandemic
is not the only threat to civilisation, however. One of the biggest current issues that is threatening our
way of life is climate change (Bulletin.org, 2021; IPCC, 2021).
An image like the Doomsday clock might seem like a severe scare tactic, thought up by scientists pushing
an agenda, but the metaphor does support what researchers have been telling the world for years – if
we do not do something soon, it will be too late, and we will have pushed our climate past a tipping
point to potentially catastrophic and irreversible effects.
In the Anthropocene era, “where humans constitute the main driver of change to the Earth System”
(Rockström et al., 2009: 33), it is pertinent to look at these drivers and where changes can be made. Recent research has estimated that one third of global greenhouse gas emissions stem from food production and consumption (including all activities from farming, transport, packaging, retail, and consumption) (Crippa et al., 2021). Especially the production and consumption of meat is contributing to carbon
emissions. Consumers from high-income Western countries especially are producing and consuming
well above what is sustainable, both from an environmental and from a health perspective (Godfray et
al., 2018; Willett et al., 2019). In response to the severe sustainability challenges in food production,
many innovative and novel production methods and products have been developed. A range of new
technologies in food production have sprung up in recent years in an effort to limit the carbon footprint
of our diets, such as alternative proteins, plant-based food products, and lab-grown meat. Edible insects
are just one in a range of different innovations that will see the light of day and be put on the market for
the consumers to buy.
According to well-established marketing theory, the diffusion of innovations happens gradually as more
and more consumers accept and adopt the product (Rogers, 2003). At the macro-level, the adoption
curve becomes S-shaped, as first only few innovative consumers adopt, followed by the slightly larger
segment of the early adopters, then the early majority and so forth (Rogers, 2003). At the micro-level,
consumers are classified into these segments based on the time of adoption.
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A lot of the research into adoption of innovations has happened in the technology sector, as it is here
many of the advances are realised (Rogers, 2003). Now, given the climate challenges we face, innovative
ideas and products have started emerging in different fields – the food industry being one of them. New
ideas and solutions are sought, in order to bring down the carbon footprint of our food consumption.
Initiatives are being explored throughout the supply chain. New product development is underway, with
different products considered as meat alternatives in order to cut down on meat consumption.
Even though these innovations are potentially impactful in lowering carbon emissions from food production, consumer acceptance of these new products is potentially an issue (Onwezen et al., 2021). Consumer adoption of novel food products is an important additional perspective in addition to the more
technical sustainable product research and development.
There are several reasons as to why consumer adoption of novel food products in general might be differing from the diffusion pattern found for technological innovations (which usually follows an S-shaped
curve) (Rogers, 2003). First of all, an obvious difference is that food is ingested, whereas most technological innovations are outside the body. Ingestion and incorporation within oneself makes food choice
more involved and also more likely to be subject to harsher consumer judgments (Rozin & Fallon, 1987).
Second of all, even though humans are omnivores and that we are programmed to search for and eat a
varied diet in order to get the nutrients and the energy that we need, we are also generally fearful of
new foods presented to us (Pliner & Hobden, 1992). New food can therefore be a difficult innovation to
bring to market, even though it might be a healthy and sustainable novel food.
Different types of new foodstuffs have emerged in recent years in Western societies, in order to find alternatives to meat products normally consumed. Different types of “meat-free” meat have been introduced, like ground mince made from soy or plant sausages (for instance Naturli-foods.dk, 2021). These
products are fairly easy substitutes for meat in dishes already known by the consumers. These products
are, however, highly processed foods, and in that regard might not be the most sustainable options
(Fardet & Rock, 2020; Seferidi et al., 2020). Therefore, foodstuffs that are already found in nature with
no need for further processing before consumption have been examined, such as seaweed. Seaweeds
have been found to offer high levels of protein and other nutrients and are considered a sustainable
meat-alternative (Moons et al., 2018).
This thesis is looking at the special case of consumer adoption of edible insects. Insects also fall under
the category of new foods that are present in nature, but that have not yet been considered as edible, at
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least for Western consumers. Insects are different from other novel foods in a number of ways. The
range of novel foods discussed before differ on their level of animalness (Rozin & Fallon, 1987). Whereas
seaweeds are further away from something resembling an animal, insects are the very visible reminder
of this. This is an issue because this animalness often leads to disgust, which is detrimental to the novel
food adoption process. “In addition to the claim that almost all disgusts are of animal origin, we believe
all animals or animal products are potentially disgusting” (Rozin and Fallon, 1987: 28, italics in original).
This makes insects a special case of the adoption of novel food products, and it potentially makes it the
hardest case to convince consumers that edible insects are an idea worth exploring.
Even though edible insects might be a hard case to convince Western consumers to eat, they do not lack
in benefits. As already stated above, edible insects are more sustainable to produce than other animal
protein sources: they have “lower greenhouse gas and ammonia emissions, less land area needed, [and]
more efficient feed conversion” (Van Huis, 2015: 2). Furthermore, even though not all insects are edible,
and that some pose a potential human health hazard, more than 2000 species of insects are eaten globally (Gahukar, 2013; Van Huis, 2015). Many of these insects have been found to provide “satisfactory
energy and protein, meet amino acid requirements for humans, are high in mono-unsaturated fatty acids and polyunsaturated fatty acids, and rich in several minerals and vitamins” (Van Huis, 2015: 3). So
the insects that are edible can be considered to be a part of a healthy diet (Gahukar, 2013). From an animal welfare perspective, farming of insects could be considered better in terms of ethics compared with
farming of other animals (Pali-Schöll et al., 2019). This is, however, an ongoing discussion. This thesis assumes that insects are healthy, sustainable to produce, and a good consumer choice in terms of animal
welfare, and will not dive deeper into these topics.
The global market size for edible insect products has been estimated to be over 100 million USD and is
estimated to grow over the coming years as demand for different types of food stuff increases (GM Insight, 2020). Edible insects are both eaten whole and as ingredients (for instance as flour) and some of
the most popular species for consumption are grasshoppers and locusts, house crickets, giant water
bugs, weaver ants, honeybees, and termites (Gahukar, 2013). This thesis aims to contribute with
knowledge on consumer acceptance of these products, which would benefit both scholars and practitioners, so edible insect products potentially could become more widespread in Western societies. The
thesis aims to contribute to marketing theory on consumer adoption of novel food products and in doing so seeks to expand the classical socio-cognitive approach by emphasising more affective and subconscious concepts and elaborate on their effects on intention and behaviour.
6

Research gaps and research questions
As the greenhouse gas emission from meat production is higher than other food groups, there is a consensus that either a reduction of meat intake or the use of meat alternatives are necessary (Buckwell &
Nadeu, 2018; Springmann et al., 2018). Drastically cutting down on animal-based protein in our diets
would result in benefits for both health and environment, freeing up land use, ensuring biodiversity, and
securing water for the coming generations (Aiking, 2011). Coming up with alternative sources of protein
is therefore crucial, if we are to stay within the planetary boundaries and ensure a sustainable food supply for all people (Aiking, 2011; Rockström et al., 2009).
Consumer acceptance of these alternative sources will be key, as changes in consumer food choice are
critical. The overall problem statement of this thesis is therefore: How can Western consumers be convinced that adoption of edible insects is acceptable? Each of the three papers contribute in answering
this overall problem statement. In the following results from previous studies will be outlined in order to
position each of the three papers within the entomophagy literature.
Consumer studies on entomophagy have most often aimed to explore the main factors determining either the willingness to eat insects (e.g. Fischer & Steenbekkers, 2018; Schlup & Brunner, 2018; Tuccillo
et al., 2020; Woolf et al., 2019) or the intention to do so in the future (e.g. La Barbera et al., 2017;
Moruzzo et al., 2021; Onwezen et al., 2019; Verneau et al., 2016). Other common dependent variables
examined are the willingness to pay (e.g. Lombardi et al., 2019; Powell et al., 2019), the willingness to
buy (e.g. Piha et al., 2018; Tan et al., 2017), and the level of liking and evaluation of insect products (e.g.
Hartmann et al., 2018; Megido et al., 2016; Schouteten et al., 2016; Sogari et al., 2018). The vast majority of research has been of a quantitative nature, and this is therefore the focus of the findings summarised here.
As insects are a novel food product on the Western markets, it is only fitting that one of the most included independent variables in entomophagy consumer research is food neophobia. Food neophobia is
the “propensity to approach or avoid novel foods” (Pliner & Hobden, 1992: 107), which means the propensity to either try or stay away from new foods you are introduced to. Food neophobia has been
found to have a significant negative impact on willingness to eat (Hartmann et al., 2015; Jensen &
Lieberoth, 2019; Orkusz et al., 2020; Ruby et al., 2015; Schlup & Brunner, 2018; Tuccillo et al., 2020), the
intention to eat (La Barbera et al., 2015; Moruzzo et al., 2021), the willingness to pay (Lombardi et al.,
2019), the willingness to buy (Piha et al., 2018), readiness to adopt edible insects (Gere et al., 2017;
Verbeke, 2015), and consumer acceptance of edible insects (Tan et al., 2016b).
7

Only a few studies do not find an effect of food neophobia or at best a very small effect (Le Goff & Delarue, 2017; Tan et al., 2016a). Interestingly, these studies included a tasting of insect-based products in
their design. Tan et al. (2016a) argues that this is due to a difference in evaluation of the insect-based
product, where food neophobia does play a role, and the willingness to eat insect-based products regularly: “A person who is more open to trying novel foods may be more likely to taste it and learn of its
properties, but ultimately sensory and ideational factors would still play the major role in the acceptance of a food” (Tan et al., 2016a: 300). However, as most studies show, food neophobia has a significant effect on the initial willingness to consume edible insects.
Disgust sensitivity is another factor often examined with regard to consumer willingness to eat edible
insects. Disgust sensitivity is an individual trait indicating how disgusted you generally are towards different items (Haidt et al., 1994; Olatunji et al., 2009). The multidimensionality of disgust has been established in the literature, with three key factors emerging: core disgust, animal-reminder disgust, and contamination disgust (Haidt et al., 1994; Olatunji et al., 2009). It is often the core disgust dimension that is
examined in the entomophagy literature. Disgust sensitivity has been found to have a significant negative impact on willingness to eat (Fischer & Steenbekkers, 2018; Hartmann & Siegrist, 2016), the intention to eat (La Barbera et al., 2017; La Barbera et al., 2020; Onwezen et al., 2019), the willingness to pay
(Powell et al., 2019), as well as acceptance of insects as food (Ruby et al., 2015).
A few studies have examined if Western consumers are influenced by the risks of eating insects, or if
they perceive edible insects as risky. In their study, Lensvelt and Steenbekkers (2014) asked their participants to rate the extent to which they saw eating insects as being risky, and they found no effect of this.
The responses obtained did not significantly differ from the midpoint of the scale used, and they conclude that consumers do not find “eating insect neither risky nor not risky” (Lensvelt & Steenbekkers,
2014: 554). Baker et al. (2016) examined different aspects of risk to see what impact they had on the
decision to consume insects. They looked at four risk dimensions: functional risk, physical risk, social
risk, and psychological risk (Baker et al., 2016). Only functional and psychological risk had an effect on
the decision to eat insects, which means that the consumers were more apprehensive about whether or
not the insect food product would live up to their expectations (functional risk) and whether eating insects would hurt their ego and self-perception (psychological risk) (Baker et al., 2016). The perceived
risks involved were not concerned with bodily harm. Jensen and Lieberoth (2019) did however find that
the higher the perceived infectability of the consumer, the lower the willingness to eat insects was.
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Overall, the research indicates that edible insects are not perceived as dangerous by the consumers and
they do not perceive them as risky – just disgusting. That this might be a perception issue is also evident
when looking at the influence of social norms on the intention to eat insects. A few studies have looked
into the effect of social norms, and even though one study found that injunctive social norms did not
have an effect on behavioural intentions (Menozzi et al., 2017), there are indications that if consumers
perceive a social norm that they should be eating insects, their intention to eat goes up (Onwezen et al.,
2019) or their actual behaviour changes (Jensen & Lieberoth, 2019).
Another factor that seems to make insects more palatable for consumers is knowledge of entomophagy
and familiarity with it. This knowledge of edible insects range from having heard of the eating of insects
before (Verneau et al., 2016), over an objective level of knowledge of edible insects (Piha et al., 2018), to
previous experience with eating edible insects (Schlup & Brunner, 2018). Knowledge of or familiarity
with edible insects increases willingness to eat (Gere et al., 2017; Schlup & Brunner, 2018; Woolf et al.,
2019), willingness to buy (Piha et al., 2018), intention to eat (Verneau et al., 2016), and the overall liking
of insect products (Megido et al., 2016). Furthermore, providing information to consumers about the
benefits of edible insects increases the willingness to pay (Lombardi et al., 2019) and the overall liking
for men (Barsics et al., 2017). Different individual factors therefore seem to either heighten or lower the
likelihood of consumer adoption of insects as food.
A range of product features have also been examined and have been found to influence the willingness
to eat insects. One of the most consistent findings on the product features of insect food products is the
finding that degree of processing influences the willingness to eat insects. The higher the degree of processing, the more positive consumers are towards the insect products (Gmuer et al., 2016; Ruby et al.,
2015). Even hiding whole insects in a dish increases the willingness to pay for consumers (Pascucci & deMagistris, 2013). Visualisation of a whole insect is detriment to getting consumers to eat them.
Some product features do however make it more likely that consumers will eat them. Putting a logo on
the packaging of the insect product to increase the quality perception of the product has been found to
increase the willingness to pay (De-Magistris et al., 2015;). The same goes for adding a health claim to
the insect product (De-Magistris et al., 2015; Pascucci & De-Magistris, 2013). The link between edible
insects and healthiness seems to be established in the minds of the consumers, and perceived healthfulness has a positive effect on willingness to consume insects (Schlup & Brunner, 2018). The perceived
benefits of edible insects from a consumer point of view seem to be tied to their nutritional profile and
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their sustainable nature (Rube et al., 2015). Priming respondents with the idea of cooking (i.e. transforming raw ingredients into something edible and appetising) did make some consumers more open to
trying edible insects (Hamerman, 2016). However, most consumers are still hesitant, and it seems to be
the way insects look and the imagined texture of them, that puts consumers off – more so than the actual taste of them (Sogari et al., 2018).
When it comes to determining the number of consumers that would be most open to eating insects the
results differ from study to study. There are differences both in terms of how many consumers are
found to be willing and the socio-demographics of these consumers. Segment size of consumers open to
eating insects differ from three (Verbeke, 2015) to 79 percent (Megido et al., 2016) of consumers. These
consumers are estimated to have at least a positive attitude towards edible insects and could be potential future adopters. The differences often stem from different dependent variables used, and the
method of questioning. Several other studies have found around 30 percent of consumers being willing
to try entomophagy (Cicatiello et al., 2016; Hamerman, 2016), which seems to be a more reliant middle
ground.
When looking closer at who would be most willing to eat insects, some studies find that men are more
willing to eat insects than women (Cicatiello et al., 2916; Hartmann et al., 2015; Menozzi et al., 2017;
Schlup & Brunner, 2018; Verbeke, 2015; Verneau et al., 2016). Other studies, however, do not find an
effect of gender on the willingness to eat insects (De Boer et al., 2013; Lombardi et al., 2019;
Vanhonacker et al., 2013). Age seems to have a bigger impact than gender in many studies, where the
younger consumers tend to be more positive towards eating insects (for instance Lombardi et al., 2019;
Vanhonacker et al., 2013). Prior consumption has also been found to influence how consumers feel
about edible insects, where having tried insects before makes the consumer much more positive about
doing it again in the future (see for instance Hartmann & Siegrist, 2016; Megido et al., 2014; Schlup &
Brunner, 2018).
The entomophagy field so far has mostly focussed on determining the most influential factors influencing willingness to eat and in order to move the field forward we now have to better understand these
factors and how they interact. As results differ across various Western populations of consumers and no
clear distinction in socio-demographic variables emerge for consumer willing to engage in entomophagy,
the first area of interest for this thesis is the concept of the attitude, which is the first step in understanding and potentially changing intention and behaviour.
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Paper 1 examines the literature and determine the main factors affecting consumer intention to eat insects. A representative sample of Danish consumers make it possible to determine the segment most
likely to be ready to adopt. Intention and preferences are elicited both through a choice experiment and
regular Likert-scale items, in order to determine both willingness to eat and buy, as well as the specific
preferences for insect products. Previously, mostly the more negative aspects and barriers have been
examined, such as food neophobia and disgust. This paper also looks at the more positive potential enablers of insect consumption, such as interest. The aim of this paper is understanding the main factors
that influence the intention of Danish consumers to eat insects and furthermore understand both the
positive and negative influences and how they interact. The research question for this paper is: What
are the main attitudes that influence intention of Danish consumers towards entomophagy and to what
extent are they ambivalent? Ambivalence is therefore a major focus of the paper, in trying to untangle
the negative and positive attitudes towards entomophagy and how they interact in determining intention for the consumers.
Much of the literature on alternative protein sources such as insects has focussed on the factors that
drive consumer acceptance, and only few studies have looked into interventions that might change the
level of acceptance by consumers (Onwezen et al., 2021). Studies on insects as an alternative protein
that include interventions often focus on the effect of different sources of information on acceptance
(Barsics et al., 2017; Lensvelt & Steenbekkers, 2014; Lombardi et al., 2019; Pascucci & de-Magistris,
2013; Verneau et al., 2016). Furthermore, many studies on consumer acceptance of entomophagy only
find small segments of consumers that are ready to adopt these products, so finding an effective intervention becomes even more important to consider. Many of the studies are also focussing on the attitude and the intention towards edible insects, and very few look at actual behaviour, which increases
the likelihood that the size of the willing segments have been exaggerated, due to the attitude-intention-behaviour gap (Ajzen, 2001). As food habits are slow to change (de Boer et al., 2006), and that this
change is unlikely to happen at a rate that is acceptable in terms of the planetary boundaries and climate impact, we therefore move towards examining potential interventions to convince consumers to
adopt insects.
In paper 2, we look at the possibility to manipulate the environment in order to understand the emotional response to entomophagy. Specifically, we want to examine the possibility of manipulating cognitive appraisal dimensions in order to influence the emotional response to entomophagy based on the
principles of cognitive appraisal theory, which is the main research question of the paper. The focus on
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emotions has multiple bases. First, even though information-based interventions do seem to have an
effect in previous studies, there are indications that an affective approach might prove more effective
when dealing with very novel food products (Onwezen et al., 2021). Second, previous research on consumers and entomophagy has found disgust to be a barrier of consumption, and given this very emotional rejection (Rozin & Fallon, 1987) of insects, it will be beneficial to look closer at pushing the emotions felt by an encounter with edible insects in a more positive direction. Third, it has been found that
affective factors have a more prominent influence on acceptance of more novel food products, such as
insects (Onwezen et al., 2019).
Cognitive appraisal theory states that emotions felt are not based on a situation but is instead based on
an evaluation or an interpretation of a situation (Roseman, 1991). These evaluations are termed appraisals. As it is the perception of the situation at hand and not the situation itself that determines the emotions felt by a consumer, this theory helps in the understanding of how different appraisals can distinguish between distinct emotions (Roseman, 1991). A range of different appraisal dimensions have been
found to have an effect on the emotional response, but the two most important ones in distinguishing
between emotions are motive-consistency and agency (Watson & Spence, 2007). As this theory outlines
the specific dimensions that should lead to certain emotions, it should be possible to set up a situation
where some appraisals are more prominent, thereby making it more likely that consumers will perceive
these and consequently making it more likely that they will feel certain emotions.
In the second paper, we therefore test hypotheses based on cognitive appraisal theory. By changing the
appraisal dimensions of motive-consistency and agency in a consumption situation of edible insects, we
hypothesise that we could potentially elicit higher levels of positive emotions and lower levels of negative emotions for the consumers when thinking about eating insects. We aim to change the emotional
response to edible insects in a more positive direction, by manipulating the consumption environment,
so it becomes more likely that the consumers will appraise it in a certain way to elicit more positive
emotions.
Having established a foundation of factors affecting consumer adoption in paper 1, and having tried an
intervention in order to overcome some of these barriers in paper 2, we now move to the final paper.
Paper 3 takes a different perspective than the previous two, in that it does not explicitly try to intervene
to make consumers more open towards eating insects. The focus in this paper is instead on more sustainable food choice in general, defined as eating less meat that is high in their carbon footprint. The
presence of insects as a choice alternative could potentially make consumers choose more sustainably,
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even though they do not choose the insect option. The overall research question is to examine if the
presence of edible insects in a choice set will influence the food choice in a more sustainable direction.
Two hypotheses are tested in this study. The first states that consumers with a high degree of objective
knowledge on the sustainability of edible insects will be more affected by the prime and thereby choose
more sustainably than consumer with a low level of objective knowledge. The second hypothesis states
that consumers with an intention or goal to eat more sustainably will be more affected by the prime and
thereby choose more sustainably than consumers who do not have a specific intention to do so.
The move away from having engaging in entomophagy as the main dependent variable or the main
qualifier for success is due to the fact that Western consumers are still very hesitant to adopt edible insects. Especially the disgust response is problematic and will often lead to a rejection of the novel food
product. Consumers might therefore need more time to become familiarised with edible insects, as familiarity should eventually increase liking and acceptance (Pliner et al., 1993). Edible insects could in the
meantime then potentially play a different role, namely as a prime for sustainability in a consumption
situation.
The work in this thesis will contribute to marketing theory and practice. The contribution to marketing
theory is threefold. First, diffusion of innovations amongst consumers are examined in a new context,
and is broadened by the adaptation to a novel food context. This will help in examining boundary conditions and special circumstances for certain categories of innovative products. Second, the consumer entomophagy literature is expanded in that new interventions are tested and a deeper understanding of
consumer adoption of novel food products is gained. The socio-cognitive framework often used in this
field is broadened and more subconscious factors are added to it, like attitude ambivalence and priming.
Third, cognitive appraisal theory is utilised in a novel context and this theory furthers the entomophagy
field, in that a new affective dimension is added to the literature.
The contribution to practice is based in the deeper understanding of the potential entomophagy consumers, and potential interventions that can help further the marketing of edible insects. Practical implications for the marketing professionals in the entomophagy sector will be discussed in the end of the
thesis.
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Scope of thesis
The main aim of this thesis is to examine the factors that function as either facilitators or barriers to consumer adoption of edible insects, and to examine ways to convince consumers that entomophagy is acceptable. In order to focus the thesis, certain delimitations are necessary.
It is not all consumers that we are interested in. Even though meat consumption is on the rise globally,
and especially in developing countries, the level of meat consumption in Western countries is continuously high and unsustainable (Buckwell & Nadeu, 2018; Godfray et al., 2018; Springmann et al., 2018).
Western consumers are therefore the target group of the thesis, as it is these consumers that we can
potentially influence most.
Furthermore, the majority of the studies in this thesis are conducted in a Danish context and with Danish respondents. There are both theoretical and practical reasons for this. From a theoretical standpoint,
the Danish market is interesting to examine, as both meat production and consumption is relatively
high, but at the same time, Danish consumers also seem to be aware of the potential damaging impact
of meat consumption on the environment (Yougov.dk, 2019). This creates a market, where the potential
for improvement is large, and the potential willingness to change is present for at least some consumers. From a practical perspective the Danish consumers are easier to access, as the author is based in
Denmark.
This thesis will not discuss the nutritional or biological aspects of edible insects. Experts in the fields of
nutrition and health have already determined that many insects are appropriate for human consumption, and provide many nutrients in the form of proteins and vitamins (Van Huis et al., 2013). This thesis
will therefore work under the assumption that edible insects are beneficial, both in terms of human
health, but also in terms of the environmental benefits the production of insects have over that of other
animal protein productions. Given the high protein levels of many insects (Van Huis et al., 2013), they
are often positioned as a meat alternative. This is also often the case in study designs in the consumer
behaviour literature (see for instance Megido et al., 2016; Onwezen et al., 2019; Piha et al., 2018).

Thesis structure
This thesis is divided into three main parts. The first part is an introduction and consists of the first three
chapters. In Chapter 1, which has just been presented, the backdrop of the thesis is outlined, putting the
topic into a broader context. In this chapter, the main research gaps are outlined, leading to the research questions addressed in this thesis. The scope of the thesis is delimited. In chapter 2, the theoretical underpinnings of the thesis are presented, and a framework is drawn. Chapter 3 deals with the
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methodological standpoint of the thesis, and a discussion of the methods used in the three papers is
outlined. The second part of the thesis are the chapters 4-6 where the three research papers of the thesis are presented. The third and final part of the thesis can be found in chapter 7 where a general discussion and conclusion of the thesis is found. In this chapter, the limitations of the studies and the thesis in
general are discussed, as well as future possibilities for research and implications for the different stakeholders.
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Theoretical framework
Two major theories of marketing and consumer behaviour are used in order to outline the theoretical
framework for this thesis: socio-cognitive theory and innovation adoption theory. Each contributes to
the theoretical frame and in building an understanding of the approach taken in the studies.
The theoretical foundation of this thesis is grounded in social cognitive theory (Bandura, 1991). This theory explains the influences of purposeful actions and consumer behaviour and has been used for much
consumer research in explaining consumer choice and consumer behaviour change. The major influences of behaviour fall into three categories: Other behaviour, environment and cognition (Bandura,
1991). Other behaviour encompasses previous behaviour and the reception and feedback the individual
gets from their surroundings. It is also what you see other people around you do. The environment is
focussed on everything outside the individual and include the norms of the society that you exist in.
Cognitions covers the internal, intentional thought processes that directs attention and processes the
informational input that is received from the environment (Bandura, 1991). Each of these three areas
influence each other and in turn influence behaviour.
Social cognitive theory helps to establish the basic logic of the framework, in that most of it is cognitionbased and influenced by behaviour and environment. One of the most used social cognitive theories in
marketing, the theory of planned behaviour (Ajzen, 1991), helps to further support the underlying logic
and process. This theory underlines the connection between attitude, intention, and behaviour, and
maintains that a more positive attitude towards a specific behaviour will lead to a higher behavioural
intention to perform the specific behaviour (Ajzen, 1991; Armitage & Christian, 2003; Olsen & Zanna,
1993). A higher behavioural intention should lead to a higher likelihood to perform the behaviour in
question (Ajzen, 1991).
The behaviour we are interested in with regard to the topic at hand is consumer adoption of novel food
products. A well-established framework in the marketing and business literature is the innovation diffusion model by Rogers (2003), which has been widely used when innovative new products are examined
from a market adoption perspective. This framework is a beneficial addition to the socio-cognitive perspective, in that it looks more specifically at the consumer behaviour stages towards adoption.
Innovation diffusion is defined as “the process in which an innovation is communicated through certain
channels over time among members of a social system” (Rogers, 2003: 5). Based on the time of adoption, consumers are divided into segments of adopter categories: innovators, early adopters, early ma-
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jority, late majority, laggards (Rogers, 2003). As more and more consumers learn about the novel product and adopt, the aggregates of the adopters will form an S-shaped curve (Rogers, 2003). When it
comes to the market for edible insects, most consumers have not adopted yet. Even though the global
market for insects is expected to grow significantly in the coming years (GM Insight, 2020), at least in
Western markets it is still very much in the early stages. A recent survey of 11 European countries on
consumer attitudes towards transitioning to a more sustainable diet found that only 10.3% on average
would be willing to replace meat with insects (BEUC, 2020). In a European perspective, edible insects are
considered a niche market, and only the more innovative consumers have adopted. We are therefore
only in the beginning of the S-curve as of yet.
The process of deciding to adopt or reject an innovation is modelled as a stage model with five steps:
Knowledge, persuasion, decision, implementation, and confirmation. Different factors influence each
stage in the model. The knowledge stage begins when the consumer is made aware of the innovation in
some way. The awareness can come about in different ways. Perhaps the consumer has identified a
need that current products could not meet and has therefore been searching for alternative ways to fulfil this need. The consumer can also be introduced to the innovation through other channels, such as
mass media channels, opinion leaders, or friends and family (Rogers, 2003). The knowledge stage is
therefore very dependent on the characteristics of the consumer: their previous knowledge and behaviour, their met and unmet needs, and their network.
In the persuasion stage, after the consumer has become aware of the innovation, the focus moves from
the consumer to the product itself. The characteristics of the innovation are the focal point, and the innovation is judged based on the perceived score on a range of dimensions: relative advantage, compatibility, complexity, trialability, and observability (Rogers, 2003). Looking at edible insects as an innovative
food product and characterising it based on these dimensions, there are both advantages and disadvantages. Relative advantage is the “degree to which an innovation is perceived as being better than the
idea it supersedes” (Rogers, 2003: 229). Edible insects as a meat alternative or as an alternative protein
source does seem to be connected to a heightened association with sustainability and healthiness in the
minds of the consumers (Barton et al., 2020), which would indicate that they are perceived as better
from a sustainability perspective. However, the idea of eating insects is also associated with a heightened level of negative emotions, such as disgust, which for some consumers would result in a relative
disadvantage of the novel food products instead.
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The same argumentation can be used when looking at the dimension of compatibility, which is the “degree to which an innovation is perceived as consistent with the existing values, past experiences, and
needs of potential adopters” (Rogers, 2003: 240). The sustainable connection could again be used as an
argumentation for the successful adoption of edible insects, but at the same time it can be hard to incorporate insect products into an existing diet and change the food habits that can be very ingrained for the
consumers. The complexity, which is “the degree to which an innovation is perceived as relatively difficult to understand and use” (Rogers, 2003: 257), of the insect food products is at a manageable level, as
the product is easy to understand. However, using edible insects in an existing diet can prove to be trickier, because of the habits and past experiences mentioned before. Furthermore, because of the negative
affective response to edible insects, there is the risk that consumers will not see them as an innovation
at all, and instead reject the novel food product outright.
Trialability, which is “the degree to which an innovation may be experimented with on a limited basis” is
not a major concern, as it is fairly easy to try edible insects, without any major costs. Observability,
which is “the degree to which the results of an innovation are visible to others” (Rogers, 2003: 258)
could be a possible dimension of concern, as edible insects has such a “yuck factor” (Schmidt, 2008),
which might impact how the social environment will react to a consumer eating insects.
Once the innovation has been examined based on these different dimensions (relative advantage, compatibility, complexity, trialability, and obervability), the consumer then forms an attitude towards it,
which can be favourable or unfavourable. This attitude carries over into the next stage, which is the decision to either adopt or reject the innovation.
Up until this point in the innovation diffusion model, only cognition has taken place. It is not until the
implementation stage that the innovation is being used by the consumer (Rogers, 2003). The implementation stage is where the actual behaviour change happens (if a choice of adoption is made), and issues
in this stage are more concerned with how to use the innovation, uncertainty about the outcomes of
using the innovation, and potential problems in the process. In the final stage of confirmation, the consumer tries to confirm that the right decision was made, and that adoption was the best solution. Often,
because an innovation brings about new ways of doing things, a level of dissonance occurs within the
individual, and it is this dissonance that the consumer tries to reduce in order to continue to use the innovation (Rogers, 2003).
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The major components of the two theories, social cognitive theory and innovation diffusion theory, are
combined in a theoretical framework, which is displayed in figure 2.1. Both social cognitive theory and
innovation diffusion theory describe a stage-like process that starts out with some kind of knowledge of
the individual, and an awareness of the innovation at hand combined with all of the associations this
creates within the individual consumer (Ajzen, 1991; Bandura, 1991; Rogers, 2003). It takes an awareness of the behaviour already there, in order to make a change going forward. In observing the self and
the patterns that emerge from past behaviour, it is possible for the consumer to make a change, as you
cannot change what you are not aware of (Bandura, 1991).
This cognitive processing of information then leads into emotions and attitudes, which in the framework
feeds into the decision to either adopt or reject the innovation. In the framework, this is all based on
cognition, meaning that this is all something that is happening in the mind of the consumer up until a
decision is made. The cognition stages are influenced by past behaviour and by the environment (Bandura, 1991). After having contemplated and reached a decision of adoption, the consumer moves further into actual behaviour in a purchase of the innovation and eventually into adoption of the innovation (Rogers, 2003).
The framework in figure 2.1 is an interpretation of both social cognitive theory and innovation diffusion
theory. Both theories add concepts and help establish some of the logics in the framework of the thesis,
but neither is fully represented in figure in 2.1.
Figure 2.1: Theoretical framework of the thesis

Each of the papers in this thesis, showcased in chapters 4-6, fit into the theoretical framework and each
investigates specific links between the concepts of the framework. For each paper, additional theories
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and concepts are also used. Paper 1 (chapter 4) takes point of departure in the commonly used theory
within socio-cognitive theory: the theory of planned behaviour (Ajzen, 1991). In figure 2.1, this paper
looks specifically at the link between attitude and intention, in order to determine the extent to which
attitude ambivalence plays a role in this relationship. The concept of attitudes and how they can be used
to predict behaviour is a basic assumption underlying this paper, and the assumption that attitudes influences intention and behaviour is therefore embedded within the framework of the thesis.
In paper 2 (chapter 5) the focus shifts from attitudes to emotions. In figure 2.1, we again focus on the
link between emotions and intention. Cognitive appraisal theory (Roseman, 1991) is used as the main
theoretical perspective in this paper. This theory emphasises the individual’s perception of the environment as the basis for an emotional reaction, as the way an individual evaluates a situation will determine the emotions felt in that situation (Roseman, 1991; Scherer, 1999). This is in line with social cognitive theory, as the environment affects cognition and the cognitive processes that lead to emotions. Social cognitive theory also emphasises the significant effect of emotions and expected emotions from a
certain action in regulating behaviour (Bandura, 1991). This is mirrored in the cognitive appraisal literature in the appraisal tendency framework, where certain emotions elicit different behavioural patterns
(Lerner & Keltner, 2000). Paper 2 focus on the effectiveness of appraisals to change the emotional response to edible insects.
In the third paper (chapter 6) we try to use the environment to change behaviour in the sense that we
try to use priming as a tool to influence the consumer’s feelings, judgments, and behavioural intentions
(Chartrand & Jefferis, 2004; Minton et al., 2017). In the framework in figure 2.1, this is represented by
the cognitive processing of the knowledge of the consumer that we are trying to influence with priming,
and in turn see how this influence intention. Using spreading activation theory (Quillian, 1967) as the
basic foundation for this paper, we try to activate the concept of sustainability in the mind of the consumer by activating the existing knowledge they have of edible insects as a sustainable protein. By priming this in the consumer, we aim to influence the following cognitive processing and further stages of
the framework, eventually leading to a more sustainable choice.
For all three papers, we operate within the cognitive area of the framework, meaning that we focus on
the stages leading up to the choice, but not the actual purchase or adoption stages.
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Methodology and research design
This section provides an overview of the methodological approach of the thesis, as well as an outline of
each of the research designs of the three papers.

Overall methodological approach
The basic ontological and epistemological perspective of this thesis is a realist post-positivism lens. In
this view, reality and the truth is something that exists externally, but due to limitations in our way of
understanding and interpreting the world around us and the people in it, we as researchers will never
reach this objective truth – we can only approximate it (Fox, 2008; Howell, 2013). Objectivity in research
is the goal, but the biases of the researcher is acknowledged and reflected upon (Fox, 2008; Howell,
2013). The studies in this thesis all set up hypotheses in order to test and understand the phenomenon
at hand better and in that way inch closer to a better understanding of consumer behaviour when it
comes to novel food adoption.
The overall methodological approach of this thesis is quantitative. This approach follows the majority of
marketing and consumer behaviour research, which is most often based on quantitative approaches
such as surveys and experimental setups. This follows a call from the infancy of consumer behaviour and
marketing research to use experimental methods (Holloway & White, 1964), and this trend has continued to be one of the major streams of research in this area to this day (Rapp & Hill, 2015). Research on
consumer behaviour concerning entomophagy has also so far mostly been survey based (see for instance Gmuer et al., 2016; Menozzi et al., 2017; Tuccillo et al., 2020).
A quantitative approach, and especially an experimental approach, is beneficial, when we as researchers
aim for generalisability and for cause and effect answers to our problem statements (Wilson et al.,
2010). Generalisability is especially relevant when looking at adoption of novel products, as an innovation needs a market of a certain size, in order to be profitable and succeed. A great effort has therefore
been made in determining the size of the segment of consumers that would be willing to or are most
likely to adopt edible insects (Cicatiello et al., 2016; Hamerman, 2016; Megido et al., 2016; Verbeke,
2015). This thesis both follow previous research, but also aims to go beyond mere segmentation. Given
the theoretical framework developed in the previous chapter, we have a theoretical grounding to take
point of departure from and work deductively to set up hypotheses to test in experiments, in order to
understand how marketing can influence consumer willingness to adopt edible insects.
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Table 3.1: Overview of all studies in the thesis
Paper

Study

1

1

Research questions and hypotheses

Study design

Respondents

RQ: What are the main attitudes
that influence intention of Danish
consumers towards entomophagy and to what extent are they
ambivalent?

Web-based choice experiment and survey.

Representative
Danish sample
based on gender,
age, region, and
education, n=975.

Intention to eat
insects (discrete
choice experiment).

Web-based experimental
survey with a 2 by 2 between-subjects design.

US sample from
an online panel
provider, n=240.

Emotional response to edible
insects.

Web-based experimental
survey with a 2 by 2 between-subjects design.

Representative
Danish sample
based on gender
and age from a
panel provider,
n=1034.

Emotional response to edible
insects.

H1: Both the positive and the negative component of the attitude
will have an impact on the intention for more ambivalent consumers.

Dependent variable

Likelihood of
adoption of insect
products.

H2: The segment of consumers
that are more negative towards
edible insects will be more influenced by the negative attitude
component than the positive.
H3: Segments which are more
likely to try insects, will have a
less ambivalent attitude, than
those segments which are less
likely to try insects.
2

2.1

RQ: Examine the possibility of
manipulating the emotional response to entomophagy based on
the principles of cognitive appraisal theory.
H1: A motive-consistent cognitive
appraisal compared to a motiveinconsistent appraisal will elicit a
higher level of positive emotions
towards entomophagy.
H2: An agency cognitive appraisal
of other-caused compared to circumstance-caused will elicit
higher levels of disliking and
lower levels of disgust towards
entomophagy.

2

2.2

RQ: Examine the possibility of
manipulating the emotional response to entomophagy based on
the principles of cognitive appraisal theory.
H1: A motive-consistent cognitive
appraisal compared to a motiveinconsistent appraisal will elicit a
higher level of positive emotions
towards entomophagy.
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H2: An agency cognitive appraisal
of other-caused compared to circumstance-caused will elicit
higher levels of disliking and
lower levels of disgust towards
entomophagy.
3

3

RQ: Will the presence of insects
in a choice set influence food
choice in a more sustainable direction?
H1: Consumers with a high degree of objective knowledge on
the sustainability of edible insects
will choose more sustainable options than consumers with a low
level of objective knowledge
when insects are present.

Web-based experimental
survey with a betweensubjects design with
three experimental conditions.

Danish sample
from a panel provider, n=316.

Choice of dish on
a restaurant
menu.

H2: Consumers with an intention/goal to eat more sustainably
will choose more sustainable options than consumers who do not
have a specific intention to do so
when insects are present.

Research design
Study 1, which is presented in paper 1 (chapter 4), is relying on a quantitative survey design. This study
is designed as a web-based survey with a built-in choice experiment. A representative sample of the
Danish consumers was reached, with a sample size of 975. The main aim of this study was to understand
the main attitudes of the Danish consumers towards entomophagy and explore the extent to which they
were ambivalent. This study is explorative in nature in that we are trying to understand the multidimensionality of the attitude concept when it comes to entomophagy. The survey was built on a thorough
literature review of the consumer entomophagy literature. The most relevant factors and concepts for
consumption of edible insects measured in previous studies were found and consequently used in our
study. Using validated scales for the constructs, we ensured reliability and validity of our measurements
(Wilson et al., 2010).
Study 2.1 and 2.2, which are presented in paper 2 (chapter 5), relies on an experimental methodology.
The aim of these studies is to examine the possibility of manipulating the emotional response to entomophagy. The experimental survey was designed based on findings from study 1, combined with cognitive appraisal theory, making it possible to outline hypotheses and test them in the experimental design.
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Respondents were randomly allocated to one of the four experimental conditions of the survey. Randomisation is key in experiments, because randomisation ensures that the differences that might occur
between conditions are due to the experimental design, and not due to other factors not accounted for
in the survey design (Wilson et al., 2010).
Study 3, which is presented in paper 3 (chapter 6), also relies on an experimental survey methodology.
The aim of the study is to examine the presence of insects in a food choice setting, such as a restaurant,
to understand the influence their presence have on consumer choice. Three menus were constructed,
one for each experimental conditions. As in study 2, randomisation is key, and respondents were randomly allocated to one of the three conditions: a control menu, a menu with insects, or a menu with insects and carbon footprint information. The consumer behaviour literature and previous research laid
the foundation for the two hypotheses that we were looking to either confirm or reject in the study.
All studies were conducted online through online consumer panels. This setting has advantages and disadvantages. This approach makes it possible to easily reach a large sample of consumers, and it is also
possible to target the survey to a specific group of interest. The quality of the data is relatively high and
consistent. The drawbacks of this approach is the possible bias in the sample, skewing towards more
technologically savvy consumers. Respondents in panels get a small payment for each survey they fill
out, and this can also incentivise a certain type of consumers. However, given the relatively large samples required for the surveys and experimental designs, the advantages are assumed to outweigh the
disadvantages.
Throughout all studies emphasis on ethical research practices have been key and informed consent have
been obtained from all participants for all studies in accordance with general data protection regulation
(GDPR) guidelines.

Relations between research papers
Each of the three papers presented in the following chapters try to give an answer to the main research
question of this thesis: How can Western consumers be convinced that adoption of edible insects is acceptable? Each paper has a slightly different view of the problem statement, but all contribute to this
overall aim.
Paper 1 aims to understand the main factors that influence the intention to engage in entomophagy for
Danish consumers. This paper in large part follows previous entomophagy literature, in that it explores a
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range of established factors from the literature to test the strength of each of these in affecting the intention to eat insects. These factors furthermore make it possible to segment the consumers, in an effort to find the segment most likely to adopt insects. Going beyond previous research, this paper establishes a strong attitudinal ambivalence towards edible insects, even in segments with a relatively positive attitude towards edible insects. Confirming previous studies of Western consumers, we find barriers
of disgust sensitivity.
This barrier is the starting point for paper 2. Given this strong unwillingness to surrender to the idea of
eating edible insects, we instead try to find a way to manipulate this emotional response. Whereas paper 1 was more of a state of affairs on the Danish market when it comes to entomophagy, we now try to
push the boundaries for consumer acceptance of insect products. The overall aim of this paper is to examine the possibility of manipulating the emotional response to entomophagy in order to change this
seemingly default reaction of disgust towards eating insects.
Paper 3 tries to tackle the overall problem statement of the thesis in a slightly different way than the
first two papers. Whereas the first two papers were working under the assumption that consumers will
have to adopt edible insects, this third paper instead examines the role edible insects could have as a
sustainability prime. The main aim of this study is to examine the possibility of using edible insects as a
sustainability cue to prime the choice of other sustainable food products. The basic premise is built
around the argument that consumers may not have to adopt insects as part of their diet, but the mere
presence of edible insects in the market will serve as a reminder for consumers to choose more sustainable options when it comes to their food choice.
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Disgusting or delicious? Examining attitudinal ambivalence towards entomophagy among Danish
consumers
Published in Food Quality and Preference, June 2020

Videbæk, P.N., Grunert, K.G.

Abstract
Current meat consumption habits will need to change, especially those of Western consumers. The level
of meat consumption is unsustainable, and a recent study estimates a necessary reduction of 90% of the
current intake. Insects are a promising alternative to existing protein sources, but previous literature has
emphasised the initial level of disgust displayed towards insects as a food option. The overall aim of this
paper is to understand the attitude of consumers towards eating insects, also termed entomophagy, in
order to outline the barriers that prevent adoption and provide insights in order to overcome these.
Data were collected through an online questionnaire with a representative sample of Danish consumers
(n = 975). Several constructs from the literature were measured: food neophobia, disgust, intention to
try and intention to eat regularly. In addition, a new attitude scale was used, that specifically measures
the attitude towards entomophagy. A discrete choice experiment was a part of the questionnaire. Using
LatentGold 5.1 a segmentation analysis based on the choice experiment was conducted. The influences
of intention were analysed using hierarchical regression in SPSS 25. Results of the choice experiment indicate that different segments of consumers of entomophagy exist, and that different segments are interested in different types of insects. Younger consumers and males are more positive towards entomophagy in general and the insect options in the choice experiment. Results of the regression analysis
indicate that the attitude toward eating insects is multidimensional and that there seem to be indications of attitude ambivalence in all segments. The interest in entomophagy is important, as it will be a
key factor in overcoming the barrier of disgust and turning insects into an acceptable food choice in the
Western world.

Keywords: Entomophagy, consumer behaviour, attitude ambivalence, choice experiment, food choice.
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Introduction
Food choice is an ambivalent endeavour for most of us, when we as consumers struggle to find the balance between what might seem right for us now (e.g. indulging in that piece of cake for dessert) and
what will be good for us in the future (e.g. eating more vegetables). Instant gratification and sensory satisfaction is tipping the scale in one direction, whereas positive health outcomes is pulling us in another
direction (Sparks, Conner, James, Shepherd, & Povey, 2001). Now even more considerations have to go
into food choice, as consumers are increasingly becoming aware of the detrimental effect many of their
food choices have on the environment.
According to a newly released report (Buckwell & Nadeu, 2018), current meat consumption is unsustainably high and not in line with dietary guidelines. To cut the current consumption level of meat products
in half would greatly benefit the environment and diminish greenhouse gas emission (Buckwell &
Nadeu, 2018). This change will need to happen in the next decade in order for the EU to reach their targets agreed upon in the Paris Climate Agreement for 2050 (Buckwell & Nadeu, 2018; Springmann et al.,
2018).
Insects are seen as a sustainable food source and a possible alternative to meat: they are more sustainable to produce than meat, many are high in protein and other nutrients, and they are – according to
some – also quite tasty (Buckwell & Nadeu, 2018; Evans, Flore, & Frøst, 2017). For all of edible insects’
seemingly good qualities, Western consumers have not yet been keen to adopt them, and often have a
reaction of disgust towards the idea of eating them (Hamerman, 2016; Looy & Wood, 2006). The literature so far has focused on barriers to adoption of entomophagy among Western consumers (e.g.
Cicatiello, De Rosa, Franco, & Lacetera, 2016; Hamerman, 2016; Martins & Pliner, 2005), since the reaction has been so negative.
Not all consumers find insects disgusting though and many start-ups and social entrepreneurs have seen
this opportunity in the market. Quite a few companies on the Danish market believe that insects are a
promising alternative protein source, and they have developed insect products and made them readily
available for the Danish consumers in many major retail outlets (Crickster, 2018; Enorm, 2018; Wholi
Foods, 2018).
The Danish media have also shown a great interest in entomophagy. Reports regularly surface either on
the production of insects or on using insects as food (for instance Dr.dk, 2018; Videnskab, 2018). The

39

Danish consumers are an interesting target group to study, as they have been exposed to both information on entomophagy and its benefits, and actual insect products on the shelves in the supermarkets.
This growing interest from the media, the industry, and niche consumer segments, indicates the importance of including the concept of interest in entomophagy in research on consumer willingness to
adopt insects as food.
This study builds on the already existing literature that examines Western consumers’ attitudes and intentions towards entomophagy and applies it in a Danish context with the specific aim to examine not
only the negative aspects of the reaction towards entomophagy, but also look at the more positive ones,
such as interest, which have not been well represented in the literature.
The overall research question of this paper is: What are the main attitudes that influence intention of
Danish consumers towards entomophagy and to what extent are they ambivalent?
The contributions of this paper are threefold: First, the concept of interest in entomophagy is explored.
Previously disgust and especially food neophobia have been front and centre in research on edible insects (e.g. Baker, Shin, & Kim, 2016; Hartmann & Siegrist, 2016; Piha, Pohjanheimo, Lähteenmäki-Uutela,
Kreckova, & Otterbring, 2018; Verbeke, 2015), but as products exist on the market and some consumers
buy these products, the way consumers relate to entomophagy may be characterized by attitude ambivalence. Second, this study contributes with data from a representative sample of consumers in a Western country, making it possible to validate previous findings in the entomophagy literature. Third, this
study has practical implications for the industry, in that insect food companies need more information
on potential customers and their attitudes and intentions.

Previous research and theoretical frame
Entomophagy research
A growing number of researchers are examining the factors that prevent Western consumers from engaging in entomophagy. The underlying assumption of this stream of research is that Western consumers are more averse to adopting edible insects, since there has been no history of insect consumption in
these areas of the world, compared to other areas such as Asia, Africa and South America (Gahukar,
2013; Tan et al., 2015; Van Huis, 2015).
Studies on entomophagy tend to either try to determine the factors that influence the attitude towards
entomophagy (Cicatiello et al., 2016; Looy & Wood, 2006) or use the attitude as a predictor of willingness to eat insects (Hartmann, Shi, Giusto, & Siegrist, 2015; Menozzi, Sogari, Veneziani, Simoni, & Mora,
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2017) or willingness to buy insects (Piha et al., 2018). In this study, the attitude towards entomophagy is
the focal point, as are the influences on attitude and the intentionality that is assumed to follow a positive attitude (Ajzen, 1991; Bandura, 1986). Several factors have been found to have an influence on consumers’ attitude towards entomophagy and some of the most researched are: Degree of processing of
the insect-based food (e.g. Gmuer, Guth, Hartmann, & Siegrist, 2016; Hartmann et al., 2015; Tan, van
den Berg, & Stieger, 2016), food neophobia (e.g. Baker et al., 2016; Cicatiello et al., 2016; Hartmann &
Siegrist, 2016), and disgust (e.g. Hamerman, 2016; Looy & Wood, 2006).
Degree of processing
Degree of processing is often considered a key factor in increasing acceptance – the more hidden the
insect in the food product, the better (Gmuer et al., 2016). Even just hiding a whole insect in a dish, so it
is not immediately visible, improves consumer evaluations (De-Magistris, Pascucci, & Mitsopoulos,
2015). If a high degree of processing is combined with incorporating it into a familiar dish for the consumer, the willingness to taste increases (Tan, Verbaan, & Stieger, 2017B). It can be problematic, however, if only processed insects are used and only in familiar dishes, as this might signal a lack of authenticity of the food product (Kauppi, Pettersen, & Boks, 2019). Sogari, Menozzi, and Mora (2018) also
found that for some consumer groups, it was necessary to have the experience of consuming a whole
insect, because after tasting it, their preference for it significantly increased. This suggests that there are
differences in consumer acceptance between processed and whole insects. This distinction will be included in this study.
Food neophobia and disgust
The concepts of food neophobia and disgust are individual consumer traits that influence acceptance of
insects as food. Food neophobia is the tendency for a consumer to avoid new foods or meals that they
have not tried before (Pliner & Hobden, 1992). This trait has been widely used in the literature and has
been found to have a significant negative effect on Western consumers’ willingness to eat insects (Baker
et al., 2016; Hartmann & Siegrist, 2016; Hartmann et al., 2015; Piha et al., 2018; Tan et al., 2016;
Verbeke, 2015).
Disgust is defined as a basic emotion as it “has a characteristic facial expression, an appropriate action
(distancing of the self from an offensive object), a distinctive physiological manifestation (nausea), and a
characteristic feeling state (revulsion)” (Rozin & Fallon, 1987: 23). The emotion of disgust is felt towards
a certain object. Haidt, McCauley, and Rozin (1994) examined if a trait of disgust sensitivity could be
found, that is, individual differences in how much disgust you feel in general towards different objects
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and domains. They developed a scale measuring disgust sensitivity and this scale was further developed
by Olatunji et al. (2009). It measures three dimensions of disgust: core disgust, contamination disgust,
and animal reminder disgust. Especially core disgust has been found to have an effect on respondents’
willingness to eat insects (Hamerman, 2016; Hartmann & Siegrist, 2016).
Food neophobia has as of yet been researched more than disgust and has been found to have a relatively large effect on the attitude towards eating insects in many studies (Schlup & Brunner, 2018). However, recent studies have questioned the key role of neophobia in relation to entomophagy. Fischer and
Steenbekkers (2018) found that disgust had a significant impact on willingness to eat insects, whereas
neophobia did not, and Schlup and Brunner (2018: 44) found that “food neophobia is not the key barrier
to insect consumption (anymore), but it shares its prediction power with the salience of insects, food
technology neophobia, and the need for familiarity”. As edible insects become more and more familiar
to the consumers, when they see them on the shelves of the supermarkets or hear about them in the
news, the food neophobia and disgust sensitivity could potentially be replaced by an interest in the
products instead. As food neophobia seems to lose its predictive power (Schlup & Brunner, 2018), it
could be interesting to measure the opposite trait, namely that of food neophilia. Food neophilia is the
“general human inclination of enjoying a wide range of new and unfamiliar foods” (Baker et al., 2016:
96). This trait could potentially capture an openness and willingness to try new foods that could be key
in determining the intention to eat insects. Both concepts are examined in this study.
Willingness to eat and to adopt
Previous studies have used various dependent variables. Some researchers have examined the level of
acceptance for insects as food among consumers (Cicatiello et al., 2016; Lensvelt & Steenbekkers, 2014;
Looy & Wood, 2006; Megido et al., 2014; Tan et al., 2016). Other researchers have chosen to look at
willingness to eat (Gmuer et al., 2016; Hartmann & Siegrist, 2016; Hartmann et al., 2015; Martins &
Pliner, 2005; Tan, Tibboel, & Stieger, 2017A; Verneau et al., 2016) or willingness to buy (De-Magistris et
al., 2015; Piha et al., 2018; Tan et al., 2017B).
Given the differing dependent variables it is no surprise that estimates of how many consumers are potential insect eaters vary as well. At the same time, the studies also differ in their sampling strategy and
hence in the composition of the resulting sample. Verbeke (2015) found only three percent of consumers in a Belgian sample were ready to adopt insects, while Megido et al. (2016) found that 79 percent
likewise from a Belgian sample evaluated insects positively. The respondents in the latter study were
chosen, however, based on a priori interest in edible insects, which most likely explains the high share of
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people evaluating insects positively. Other studies settle on a middle ground with around 30 percent of
consumers being willing to at least try entomophagy: Cicatiello et al. (2016) found a third of consumers
being willing to try insects in a sample from Italy and Hamerman (2016) had similar results in a sample
from the US.
Previous literature found that men are more likely to eat insects than women (Cicatiello et al., 2016;
Hartmann et al., 2015; Menozzi et al., 2017; Verbeke, 2015; Verneau et al., 2016) and are also more
likely to have eaten them before (Schlup & Brunner, 2018). Even though many studies have found that
as age increases, willingness to eat insects decreases, a qualitative study found that even among the elderly (60+) there is a segment of consumers willing to try insects (Myers & Pettigrew, 2018).
Theoretical model
Based on previous research on entomophagy, a theoretical model (Fig. 1) is proposed and tested in this
study. It is theorised that individual traits determine the attitude, which in turn determines intention.
The traits include food neophobia and disgust sensitivity known from the literature, and also food neophilia, which has not been examined before in this context. The attitude is theorised to consist of two
parts – one drawing the intention in a positive direction, measured by the interest, and one drawing the
intention in a negative direction, measured by the disgust towards edible insects. The intention is divided into two: an intention to eat whole insects and an intention to eat products with insects as an ingredient, as these are expected to differ.
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Attitudinal ambivalence
In much of attitude research, attitude is conceptualized as a single overall evaluation of an attitude object (Eagly & Chaiken, 1998). This bipolar treatment of attitude – from negative to positive – has considerably simplified the measurement of an attitude, but in doing so, has also muddied the waters when it
comes to understanding and predicting behaviour (Thompson, Zanna, & Griffin, 1995). It is not that researchers incorporating a bipolar overall attitude measure in their studies necessarily believe in that unidimensional structure (Eagly & Chaiken, 1998), but it is an easy and convenient way of capturing attitudinal response in a survey format. The research done on edible insects has often followed this approach
(e.g. Lensvelt & Steenbekkers, 2014; Piha et al., 2018).
An attitude towards an object can consist of multiple components (Eagly & Chaiken, 1998; Thompson et
al., 1995; Zanna & Rempel, 1988). These components can be different in terms of directionality and valence, in that a person can hold both positive and negative beliefs or emotions about the same attitude
object at the same time. This creates a tension within the individual, and this tension is called attitude
ambivalence.
Attitude ambivalence is defined as: “When the valence of evaluative responding is so discrepant within a
class or across classes that the individual’s attitude could be described as two attitudes – one positive
and one negative – that individual’s overall attitude (i.e., abstract evaluation) is considered to be ambivalent” (Eagly & Chaiken, 1998: 279). Ambivalence is then a lack of consistency within the individual towards a certain attitude object.
This lack of attitude consistency has a number of consequences. As ambivalent attitudes are less consistent, they are also inherently viewed as weak and unstable attitudes (Armitage & Conner, 2000), and
they are not as easily accessible in memory as more consistent, stronger attitudes (Jonas, Broemer, &
Diehl, 2000). Because of the inconsistency, ambivalent attitudes are “more susceptible to persuasion”
(Armitage & Conner, 2000: 1429). A consistent attitude towards a certain attitude object is harder to
change, as this attitude will often guide information processing, so only information in line with the attitude will be observed and processed (Jonas et al., 2000). A consistent attitude has also been found to be
a better predictor of behaviour (Armitage & Conner, 2000; Conner et al., 2002).
In order to examine the level of ambivalence, both a positive attitude and a negative attitude will be
measured. The positive attitude is conceptualised as interest in entomophagy, and the negative attitude
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as disgust towards it (see Fig. 1). As can be seen from above, the very definition of an ambivalent attitude, is that it contains both a negative and positive component, creating tension within the individual
(Eagly & Chaiken, 1998). We expect the degree of ambivalence to differ between individuals, and we
therefore expect to find segments that differ with regards to ambivalence. It follows that for respondents with more ambivalent attitudes, both these components will have an impact on intention:
H1: Both the positive and the negative component of the attitude will have an impact on the intention
for more ambivalent consumers.
Not only will both components have an impact for ambivalent individuals, it is also assumed that for
those with an ambivalent attitude, each component will influence the intention with an approximately
equal weight. This follows from Jonas et al. (2000: 45) who state that an ambivalent attitude consists of
“two opposing but balanced evaluations”. For less ambivalent individuals, the attitude measures will be
more unidirectional. The second hypothesis underlines this:
H2: The segment of consumers that are more negative towards edible insects will be more influenced by
the negative attitude component than the positive.
As previous research on attitude ambivalence suggests that more consistent (i.e., less ambivalent) attitudes are more likely to lead to behaviour (Armitage & Conner, 2000; Conner et al., 2002), the final hypothesis assumes that the more likely it is that you intend to try insects, the less ambivalent your attitude will be. This follows the logic of Jonas et al. (2000), who hypothesise that more ambivalence will
lead to a less strong attitude-intention link. That is, the more univalent the attitude in a positive direction, the more likely it is that it will lead to a higher intention. The third hypothesis is as follows:
H3: Segments which are more likely to try insects, will have a less ambivalent attitude, than those segments which are less likely to try insects.

Methods
Participants and data collection
An online questionnaire was developed and distributed through the market research agency Userneeds,
(2020), who collected 1000 responses. The market research agency sampled based on gender, age and
education level. Table 1 compares the descriptive statistics of the sample to population values. The sample corresponds well with the composition of gender and age in the Danish population, but a slight difference can be detected in the education levels. An issue with online panels can be that you only reach
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resourceful consumers that have access to their own computer and the Internet. Given the high Internet
penetration rate among Danish consumers (95 percent; Danmarks Statistik, 2019), it is assumed that the
sample is close to being representative of the average Danish consumer. As responses with a duration
below five minutes were deleted as well as respondents with straight-line answers, the sample size
came to 975 respondents (496 women, 50.9%). The data were collected in the fall of 2017.

Measures
Food neophobia
Food neophobia was measured using the validated scale developed by Pliner and Hobden (1992), which
consists of ten items. The logic of the scale is the higher the score, the more neophobic. Five of the
items on the scale are positively worded, and have been reverse coded (see appendix, Table A1). The
items were measured on a seven-point scale ranging from 1: Completely disagree to 7: Completely
agree. All ten items have factor loadings above 0.5 (appendix, Table A1) and the internal reliability for
the scale is good (Cronbach’s alpha 0.837, 10 items). The variance explained for the scale is relatively
low at 41%, but since this is a validated scale, and the factor loadings and internal reliability is satisfactory, all ten items are transformed into one factor called food neophobia.
Disgust sensitivity
Disgust sensitivity is measured by the validated scale by Olatunji et al. (2009), which is a further development of a scale measuring disgust across eight domains developed by Haidt et al. (1994). The scale by
Olatunji et al. (2009) is expected to display three distinct but interrelated dimensions of disgust: core
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disgust, animal-reminder disgust, and contamination disgust. In this study, only core disgust and contamination disgust were measured. All items on the contamination disgust scale have satisfactory factor
loadings (appendix, Table 1) and a good internal reliability (Cronbach’s alpha 0.726, five items), and are
transformed into one scale termed contamination disgust. The confirmatory factor analysis showed that
forcing all twelve items of the core disgust scale into one factor only explained 33% of the variance. Several factor loadings were also low (appendix, Table 1). An exploratory factor analysis was run, and
showed that the scale split into three factors. The factor with the best-performing items was selected as
the measure of core disgust (item 7, 8, 9, 10, 11, and 12, see appendix, Table 1), and this factor also had
the highest internal consistency (Cronbach’s alpha 0.778, six items). These items were transformed into
one factor, and this measure was used as the disgust sensitivity score.
Food neophilia
In order to measure food neophilia one dimension from a newly developed scale called the Modular
Food Related Lifestyle (MFRL) by K. Brunsø and colleagues (not yet published) was used. The MFRL is a
further development of the Food Related Lifestyle (FRL) developed and tested by Brunsø and Grunert
(1995). The core instrument of the MFRL is expected to fall in three factors: Innovation, Involvement,
and Responsibility. Innovation corresponds well with the trait food neophilia (see appendix, Table 1, for
items). A confirmatory factor analysis showed decent factor loadings and a satisfactory internal consistency (Cronbach’s alpha 0.908, five items). The items were transformed into one factor termed food
neophilia.
Attitude
The entomophagy attitude among respondents was measured using a scale consisting of ten items (La
Barbera, Verneau, Videbaek, Amato, & Grunert, 2020). The items measure the attitude towards edible
insects and are expected to display three factors: disgust towards edible insects (attitude disgust), interest in edible insects (attitude interest), and the attitude towards using insects as feed (attitude feed).
Through confirmatory factor analysis (appendix, Table 1), these three factors are confirmed, all with an
acceptable level of internal reliability (Cronbach’s alpha 0.911, five items, 0.843, three items, and 0.785,
two items, respectively).
Intention
The intention to consume insects was measured in two ways in this study: using a discrete choice experiment and by likelihood of adoption ratings of insect products.
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Discrete choice experiment
In a discrete choice experiment respondents were asked to imagine themselves in a restaurant, being
offered a choice between two meals. Before the choice experiment, the respondents read the following
text: “On the following eight pages you will be presented for two dishes that you are asked to choose
between. You should pick the dish that it is most likely that you would eat. Even if you do not immediately like one of them, please still choose the one you like the most. The dishes might look the same, but
they consist of different ingredients, so it is important that you read the descriptions thoroughly before
you make your choice”.
The two options differed on the attributes and levels shown in Table 2. For all attributes there is a level
with insects and one without. For the attribute whole insect there are three levels, as two different
types of insects were tested.
Respondents were asked to make a choice between two meals a total of eight times, where the levels of
the attributes differed each time. These eight choice sets were constructed using the software Ngene
(2017), based on expected effect sizes and maximizing D-efficiency. All respondents saw all eight choice
sets.
The respondents saw the following text above each choice set: “Please read the descriptions of dishes
below and indicate which dish it is most likely that you would choose if these were offered in a restaurant”. The two dishes were presented in text containing a combination of the attributes and their levels.
An example: “Whole oven-baked crickets with olive oil and lemon juice. Fried salmon filet of salmon
bred in Norway and fed with insects. Baguette baked with cricket flour. Purée of mushy peas and cricket
flour, seasoned with garlic and lemon”. Please see the appendix (appendix Fig. 1) for an illustrative example of the screen that the respondents saw in the choice experiment.
Likelihood ratings
The second approach to measuring intention was to list current insect products on the Danish market,
and then ask the respondents to estimate the likelihood of adopting the product into their regular diet
(defined as eating it at least once a month) on a sevenpoint scale. Using factor analysis the products fell
into three overall categories: Insects used as feed, insects as ingredients, and whole insects (see appendix, Table 1). Insects as feed was only one item, and this will not be examined further. Insects as ingredients consisted of four items with a Cronbach’s alpha of 0.936 and whole insects consisted of three items
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with a Cronbach’s alpha of 0.885. The items were transformed into the two factors termed Intention ingredient and Intention whole.
Procedure
In the online questionnaire the respondents were first presented with a short introduction to the survey, its purpose and the subsequent data handling. In order to start the questionnaire with easier questions for the respondent, the first questions were regarding their eating habits, such as the amount of
times they eat out at restaurants, whether they are meat eaters or vegetarians, and how many days a
week they cook meat for a main meal. The items for food neophilia were then displayed, followed by
food neophobia, and disgust items. The choice experiment was then presented, followed by the likelihood rating intention measure. The attitude items were then administered, before the questionnaire
ended with asking respondents on their prior experience with eating insects (“Have you eaten whole insects before?” and “Have you eaten products where insects were an ingredient before?”) and general
demographics, such as gender, age, region, education level, employment status, and income level.
Analysis
In order to derive consumer segments, an analysis of the choice experiment data was done with the statistical software LatentGold 5.1 (Magidson & Vermunt, 2019). It was assumed that the population consisted of different segments, and these different segments would have different tastes and preferences
when it came to insect products. The choices made by the respondents in the choice experiment were
therefore assumed to be guided by the latent segment that they were a part of, which makes the choice
model a latent class choice model.
In order to profile the segments further, ANOVAs were run. To understand the relationships between
the attitude measures and the intention measures, a hierarchical regression analysis was performed.

Results
Segmentation with latent gold
The segmentation was done based on the choice experiment. To estimate the optimal solution, models
with between one and eight latent classes (segments) are run. The dependent variable is choice of dish
and covariates are gender, age, eaten insects before, food neophobia, disgust sensitivity, contamination
disgust, attitude disgust, attitude interest, and attitude feed. Table 3 outlines the model summaries of
the eight models.
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Following the BIC-criteria, where the lowest BIC signals the best model (Louviere, Hensher, & Swait,
2004), Table 3 would indicate a model with six latent classes. For this model, the classification error is
fairly low and the R-squared is acceptable. However, upon further inspection the six classes of consumers are not very distinct and several classes have similar choice patterns. This is also the case for the 5and 4-class solutions. Furthermore, the increase in R2 becomes small when moving beyond the 3-class
solution. The 3-class model is chosen, as the classes here have distinct, interpretable choice patterns.
This model has a lower, but still acceptable R-squared, and in turn a better classification error rate. Table
4 outlines the choice model for the three classes.

Profiling segments
The first Wald statistic in Table 4 tests the constraint that the parameters in the sets are equal to zero.
As these are all significant, we can conclude that the parameters are different from zero. The second
Wald statistic in Table 4 (Wald(=)) tests the constraint that all effects across the three classes are the
same. As these are also significant for all attributes tested, we conclude that there are at least some differences between the parameters of the different segments. That is, the segments significantly differ in
their choices of dishes in the choice experiment.
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Segment 1 is the Insect Opponents. They dislike whole insects, and they especially dislike crickets. If a
cricket is in the meal offered, this segment will steer clear. The Insect Opponents highly favour sautéed
carrots over whole insects. They are significantly more disgusted in general than the other segments and
they show no interest in entomophagy (Table 6). The segment also has the highest level of food neophobia of the three (Table 6). This segment is the oldest segment of consumers with an equal gender
split and the majority have not tried to eat insects before (Table 5).
We named segment 2 as Insect Feeders. This segment also dislikes whole insects, but they dislike mealworms the most and will tend to avoid any dish containing them. This segment also highly favours the
sautéed carrots over whole insects. They show no interest towards entomophagy, but they are the segment which is the most positive towards using insects as feed, and display a significantly lower level of
contamination disgust than the other segments (Table 6). The respondents in this segment tend to be
female and the majority have not tried to eat insects before (Table 5).
Finally, there is segment 3, named the Potential Entomophagists. This segment is much more indifferent
towards whether or not there are whole insects on the plate, and seem to actually slightly prefer that
crickets are present as opposed to carrots, although the parameter values are very small. They feel the
highest level of contamination disgust among the three segments, but also the lowest level of attitude
disgust – that is, they do not find eating insects disgusting (Table 6). It is also the segment with the highest level of interest towards entomophagy and they also display significantly more food neophilia than
the other segments (Table 6). They are the most negative towards using insects as feed. They tend to be
younger males, and many in the segment have tried to eat insects before (Table 5). This corresponds
with findings in previous studies of who would be most likely to become an insect consumer (Cicatiello
et al., 2016; Hamerman, 2016; Schlup & Brunner, 2018).
Across all three segments, and especially for segment 1 and 2, the choice is dominated by whether a
whole insect is present, and the other components of the meal are of much less importance to the respondents (appendix, Table 3).
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Hierarchical regression
In order to test the first two hypotheses of this study, a number of regressions were run. The analysis
was split into the three segments above, and for each segment, two hierarchical regressions were run:
one with the intention to eat whole insects as the dependent variable (Intention whole), and one with
the intention to eat products with insects as an ingredient as the dependent variable (Intention ingredient). The intention measure used as the dependent variable is based on the likelihood ratings. The regressions are shown in Table 7, where a full mediation analysis is also outlined for the model shown in
Fig. 1. Mediation analysis is done according to the procedure by Baron and Kenny (1986).
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This procedure works in three steps: first, the effect of the independent variables on the dependent variable is tested. There needs to be a significant linkage between these variables. The second step is testing the independent variables on the proposed mediator variables. This linkage will also need to be significant. Finally, the full model is tested in step three with both the independent variables and the mediator variables. In order for full mediation to be proven, only the mediator variables should now be significant (Baron & Kenny, 1986). Table 7 outlines this procedure step by step.
Segment 1, the Insect Opponents, show full mediation of food neophobia, but only partial mediation of
disgust sensitivity. There is no effect of food neophilia for this segment. Segment 2, the Insect Feeders,
show full mediation for food neophobia and disgust sensitivity, and there is also no effect of food neophilia for this segment. Segment 3, the Potential Entomophagists, shows full mediation of food neophobia and disgust sensitivity. There is no mediation of food neophilia, but this independent variable is
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instead directly influencing the intention to eat both whole insects and insects as ingredients for this
segment.
Hypothesis 1 stated that both the positive and the negative component of the attitude will have an impact on the intention for more ambivalent consumers. The third step in Table 7 shows that for all segments of consumers both components of the attitude have a significant impact on the intention to eat
insects. Hypothesis 1 is partly confirmed, with the caveat that it is not only for the ambivalent consumers, but for all consumers in the sample that intentions are influenced by both attitude components.
Hypothesis 2 stated that the segment of consumers that was more negative towards edible insects
would be more influenced by the negative attitude component than the positive. Again, turning to Table
7, we see that this hypothesis cannot be confirmed, as the opposite would seem to be the case. The Insect Opponents and the Insect Feeders, who are both significantly more disgusted towards the idea of
eating insects than the Potential Entomophagists (Table 6), seem to be influenced more by the interest
than by the disgust component of the attitude (Table 7). This is the case for these two segments for both
the intention to eat whole insects and the intention to eat products with insects as an ingredient.
The segment of Potential Entomophagists is significantly less disgusted than each of the other two segments when it comes to edible insects (Table 6), but these consumers would seem to be almost equally
influenced by the negative and the positive component of the attitude (Table 7). It would actually seem
as if the negative disgust component influences intention more for this segment, than the positive interest component. Hypothesis 2 is therefore disconfirmed.
Ambivalence index
In order to test hypothesis 3, which stated that the more likely you are to want to try insects, the less
ambivalent your attitude will be, it is necessary to calculate an index of ambivalence. As an ambivalent
attitude contains both positive and negative components, it is necessary to find an index formulation
that captures both these, and that also takes into account the valence and intensity of them in relation
to each other (Jonas et al., 2000). There is currently no agreement on a specific measure, however, Jonas et al. (2000) have compared a wide variety of measures in the literature, and have determined that
the indexes that best captures ambivalence are two formulas by Scott (1966) and one by Thompson et
al. (1995).
Scott (1966: 394) suggests using one of two formulas: S2 /L or 2S + 1/S + L + 2, “where S is the smaller
sum of positives or negative ratings, and L is the larger of these sums”. Both are used to calculate mean
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ambivalence ratings for the segments. The formula that Thompson et al. (1995) suggest is (L + S)/2-|LS|, and the mean scores for this formula are also displayed in Table 8. All three formulas are used in order to validate the findings, and to see if all indexes display a similar pattern for the segments. ANOVA
showed no significant differences between the segments for either of the indexes.
No evidence is found for hypothesis 3, as there is no significant difference between the segments in the
amount of ambivalence they are feeling. There is instead a slight tendency for the Potential Entomophagists to be more ambivalent across all the measures, than the other segments.

Discussion
The prevalence of attitude ambivalence when it comes to entomophagy seems to be confirmed in this
study, as both a positive and negative component of the attitude were found to have a significant influence on the intention (hypothesis 1) to eat both whole insects and products with insects as ingredients
for all three segments. This highlights that the consumers’ attitude toward eating insects is more complex than can be captured by a unidimensional measure. For consumers that are more negative towards
edible insects it was hypothesised that they would be influenced more by the negative component of
the attitude (hypothesis 2), however, these consumers were more influenced by the positive component, and the segment that was most positive towards edible insects was actually more ambivalent (hypothesis 3).
So, consumers are ambivalent toward edible insects. Their intention is being pulled in opposite directions with the feeling of disgust on the one hand, and the sense of interest on the other. The Potential
Entomophagists also seemed to be the most ambivalent. But are the Potential Entomophagists really
that – potential insect eaters? It has been the aim of this study to measure willingness to incorporate
insects into a regular diet, but there is a distinction between willingness to try once and willingness to
adopt (Tan et al., 2016). The choice experiment measure of intention used in this study to segment the
consumers could perhaps be argued to be a measure of trying insects once, as the setting was framed as
a choice in a restaurant and as such is more of a trial. The Potential Entomophagists can at least be said
to be more willing to try insects. They also tended to be younger males, which is consistent with previous findings in the literature.
The second intention measure of this study was closer to an intention to adopt insects, as this was
measuring the willingness to incorporate specific insect products into a regular diet. The Potential Ento-

55

mophagists were significantly more willing to incorporate both whole insects and insects used as ingredients into their regular diets, than the other two segments (Table 6). However, their willingness was
still not overwhelming, as the mean scores for these intention measures did not go above the midpoint
of the seven-point Likert scale they were measured on. This would seem to indicate a gap between the
willingness to try insects once, and the willingness to incorporate them into an everyday diet.
That the Potential Entomophagists are the segment that is most positive towards at least trying edible
insects, while still being the most ambivalent consumers contradict hypothesis 3. The findings do however suggest that there is a level of felt ambivalence. Felt ambivalence is the consumer’s subjective experience of ambivalence, when they feel the tension of the opposing attitudes and are consciously
aware of the conflict (Conner & Armitage, 2008; Jonas et al., 2000). The hypothesised effects of felt ambivalence will have the opposite influence than that expected in hypothesis 3, which is a structural ambivalence: “A high degree of experienced ambivalence should lead to more elaboration and pertinent
research has shown that elaboration increases the correlation between attitudes and behaviour” (Jonas
et al., 2000: 58). Since the Potential Entomophagists are both the most ambivalent and at the same time
also the segment that are most positive towards edible insects and have tried to eat them before, it
could indicate that they feel the ambivalence, they process it more deeply, and they then act on it,
thereby creating a stronger attitude-behaviour link. Felt ambivalence was unfortunately not measured
in this study, but it could be an interesting avenue to explore for future research.
This attitude ambivalence found in all the segments is nonetheless promising, as ambivalent attitudes
have been found to be easier to change (Eagly & Chaiken, 1998). Future research need to look into strategies on how to grow the interest in edible insects even more, downplay the disgusting attitude component, and stabilising the preferred attitude components toward the attitude object – in this case edible
insects.
Some methodological issues that might have skewed the results are the forced choice of the respondents in the choice experiment. They had no option to say “don’t know/neither”. Another issue is the validated scale of core disgust (disgust sensitivity in this study) that did not operate as expected in this sample. A factor analysis failed to find one underlying factor of core disgust, but instead the scale fell into
three distinct factors.
Looking at the profiling of the segments, it becomes clear that the Potential Entomophagists are the segment where many of the consumers have tried to eat both whole insects and products with insects as
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ingredients before. Given that they have tried it, and are still positive toward at least trying it again in
the future is promising as behavioural experiences have been found to be highly influential for the overall attitude (Zanna & Rempel, 1988). Future research needs to look closer into the behaviour-attitude
link, and how this is formed.
When analysing the two more sceptical segments, the Insect Opponents and the Insect Feeders, a distinction between insects as food or feed seems to emerge. Both the Insect Feeders and the Insect Opponents display a positive attitude towards using insects as feed, and are highly disgusted by the thought
of using them as food. The Potential Entomophagists, on the other hand, are significantly less positive
towards using insects as feed (Table 5). This could indicate that if you see insects as appropriate for
feed, then you are not convinced that it should be used for human consumption and vice versa. The current use of insects as feed might then impact how appropriate consumers find them as human nutrition,
which could potentially become a barrier for greater adoption of edible insects on the market. This relationship should be examined further in future studies.
Also, not all insects are viewed equally by the different segments – the Insect Opponents dislike crickets
more than mealworms, whereas the Insect Feeders dislikes mealworms more than crickets. This emphasises the need to explore different types of insects more specifically, instead of lumping all insects into
one category. Clearly there are differing perceptions of different species. Fischer and Steenbekkers
(2018) have pointed out that attitudes towards a range of different species vary, but future research will
have to explore these attitudes further, in order to understand what it is that makes certain species
more or less suitable for consumption from a consumer point of view.
What is evident from the hierarchical regression models is that the intention to eat insects, both whole
and as an ingredient, is mostly driven by an interest to do so. Disgust towards entomophagy still has a
significant impact, but the main driver is interest. This is true for the two segments most on the offense
about insects, the Insect Opponents and the Insect Feeders, which was surprising. The intention to eat
insects of the Potential Entomophagists were also influenced by food neophilia, showing that this segment of consumers are in general more open and interested in new food experiences. As much previous
literature has only examined the darker sides of entomophagy, that is disgust and neophobia, it now becomes important to also examine this interest, which is shown to have an effect on intention. Future
studies should include a measure of interest as well when studying entomophagy in a consumer context.
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As in previous research, it was found that men seem to be more positive towards eating insects than
women, but other studies have also suggested that men are more reluctant to change their current
meat consumption patterns (Hartmann & Siegrist, 2017). Insects might prove to be a way to change the
behaviour of these meat loving men and help them shift their diet.

Conclusion
Despite the often cited disgust reaction among Western consumers to entomophagy, this study finds
that there is a segment of consumers that are willing to eat insects, and that the intention to do so is
more influenced by the interest in edible insects than by the feeling of disgust towards it. Future research should look into the interest aspect of entomophagy, so that we can move past the disgust barrier, and hopefully find insects on our plates as a delicacy in the future.
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Bug Appétit: Understanding the emotional response to entomophagy

Under review in Journal of Insects as Food and Feed
Videbæk, P.N., Grunert, K.G.

Abstract
In Western societies, our meat consumption is a topic of investigation, as we consume well above what
is healthy and what is sustainable to produce. An alternative protein source could be insects, as they are
more sustainable to produce. Given their sustainable advantages, they should be an obvious sustainable
consumer choice, but often a barrier of disgust inhibits adoption. We theorise that it is possible to
change consumers’ emotional response to eating insects based on cognitive appraisal theory. Using different cognitive appraisals to manipulate the consumption situation, we hypothesise differing emotional
responses, depending on the combination of appraisals. The hypotheses are tested using two online vignette experiments. In study 1 the experimental manipulations do elicit the hypothesised emotional response, and it is shown that the emotional script of the respondents can be influenced by manipulating
the appraisal dimensions in the situation. In study 2, we only find a trend towards the hypothesised pattern. A further examination of the data shows that not all segments of consumers are equally likely to be
influenced by the appraisals, and that having eaten insects before might significantly increase the positive emotions felt towards entomophagy, but will not influence the negative emotions felt. The implications of the results are discussed. The studies are a starting point for further research using cognitive appraisal theory to elicit more positive emotions for novel foods in general and insects in particular.

Keywords: entomophagy, cognitive appraisal theory, emotions, vignette
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Introduction
Research on sustainable consumer behaviour is growing, and roads to more sustainable consumer
choices are a frequent research focus. In Western societies especially our meat consumption is a topic of
investigation, as we consume well above what is healthy and what is sustainable to produce (Godfray et
al., 2018; Willett et al., 2019). According to a recent report, consumers in all countries in the European
Union are consuming more meat products than the amount recommended by health professionals and
the current meat production is operating outside a safe operating space with consideration to the planetary boundaries (Buckwell and Nadeu, 2018).
As a way to limit the amount of meat we consume, alternatives to meat products have been suggested.
This can be plant-based alternatives, but since many insects contain high levels of minerals and proteins,
these have also been discussed as a substitute for meat (Buckwell and Nadeu, 2018). Edible insects are
more sustainable to produce, with much less strain on the environment than other protein sources such
as red meat, given that they would reduce “greenhouse gas emissions, and water use, freeing up land,
and reduce bones and offal, and food waste” (Buckwell and Nadeu, 2018: 10). Given their sustainable
advantages, they should be an obvious sustainable consumer choice, but often a barrier of disgust inhibits adoption of edible insects (also termed entomophagy) for Western consumers (Hamerman, 2016;
Hartmann and Siegrist, 2016).
Previous research on entomophagy has focused on factors influencing willingness to eat (Gmuer et al.,
2016; Hartmann and Siegrist, 2016; Verneau et al., 2016) and willingness to buy (Piha et al., 2018; Tan et
al., 2017). Disgust sensitivity (Olatunji et al., 2009) has often been examined as an influencing factor,
showing that the trait of being prone to feelings of disgust towards various objects leads to a lower willingness to eat insects. The same has been found for the trait of food neophobia (Pliner and Hobden,
1992). These negative relationships with willingness to eat insects (Baker et al., 2016; Hamerman, 2016;
Hartmann and Siegrist, 2016; Hartmann et al., 2015; Piha et al., 2018; Powell et al., 2019; Tan et al.,
2016; Verbeke, 2015) suggest that for many consumers scoring high on these traits, negative emotions
may impact their decision not to engage with entomophagy.
Even though emotions have been found to be an important contributor in the prediction of food choice
(Gutjar et al., 2015), only a few studies have investigated emotional reactions to eating insects. Because
disgust sensitivity often seems to be a significant factor for Western consumers when considering entomophagy, emotions might prove a promising avenue to examine. Most studies have focussed on the
trait of disgust sensitivity or the overall attitude rather than on specific emotions (Hartmann et al., 2015;
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Lensvelt and Steenbekkers, 2014; Menozzi et al., 2017; Piha et al., 2018; Videbæk and Grunert, 2020). A
call for more research on emotions and entomophagy has been made (Gmuer et al., 2016).
This study takes up that call. Some segments of consumers are disgust sensitive and, by extension, are
assumed to feel a high degree of disgust towards edible insects (Hamerman, 2016). But there are also
consumers who are less disgust sensitive in general and therefore may not experience strong negative
emotions towards entomophagy. We work under the assumption that it will be possible to manipulate
the choice environment in order to influence the emotional response for these consumers. Our reasoning is based on cognitive appraisal theory in that emotional reactions to a situation are based on evaluations of this situation and that these evaluations can be changed, making it possible to examine the basis of the emotional response. It is assumed that different emotions will elicit different behavioural patterns, and more positive emotions will lead to a higher likelihood of engaging with novel foods, potentially creating an intention to taste or even to buy.
The overall aim of this paper is to examine the possibility of influencing the emotional response to entomophagy by manipulating the situational context in order to change this seemingly default reaction of
disgust towards eating insects. Based on the principles of cognitive appraisal theory, two online experimental studies are conducted. The first study tries to manipulate appraisal dimensions in order to examine the influence on the emotional script that respondents hold for a third-person protagonist. Study 2
tries to manipulate appraisal dimensions in order to understand the emotional response of the respondents themselves. The marketing implications of our findings and the impact this could have on other
novel foods are discussed.

Theoretical framework
Entomophagy and emotions
Previous entomophagy research has mainly looked into the factors influencing the willingness to eat
(Gmuer et al., 2016; Hartmann and Siegrist, 2016; Verneau et al., 2016) and the willingness to buy (Piha
et al., 2018; Tan et al., 2017) insect food products. The factors most often examined in this context are
food neophobia, disgust sensitivity, and various demographic variables. The studies have often tried to
find a potential consumer segment for edible insects among Western consumers (Cicatiello et al., 2016;
Hamerman, 2016; Verbeke, 2015; Videbæk and Grunert, 2020).
Food neophobia is the “propensity to approach or avoid novel foods” (Pliner and Hobden, 1992: 107).
This trait has been examined extensively in the entomophagy literature and has been found to have a
negative impact on willingness to eat insects (Baker et al., 2016; Hartmann and Siegrist, 2016; Hartmann
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et al., 2015; Piha et al., 2018; Powell et al., 2019; Tan et al., 2016; Verbeke, 2015). A recent study found
that even though food neophobia still significantly predicted willingness to eat insects, it was no longer
the most important factor and shared its predictive power with various other factors (Schlup and Brunner, 2018). This could indicate the beginning of a shift in consumer perception of insects, moving slowly
away from the view of insects as strictly novel in Western societies, to consumers becoming more familiarised with the products.
Disgust sensitivity is a trait that makes you prone to feel the emotion disgust towards various objects or
situations (Olatunji et al., 2009). It is a disposition that makes it more likely that the individual will react
with disgust in a given situation. The emotion disgust is categorised as a basic emotion and it is always
felt towards something: an object, a person, or a situation (Rozin and Fallon, 1987). Disgust sensitivity,
and not the emotion disgust, has most often been examined in the entomophagy literature. Disgust sensitivity has been found to have the same negative impact on willingness to eat as food neophobia
(Hamerman, 2016; Hartmann and Siegrist, 2016).
The underlying assumption of many of the previous studies measuring disgust sensitivity seems to be
that if an individual is more prone to feel disgust in a broader context (i.e., being disgust sensitive), they
will most likely also be more disgusted when it comes to entomophagy. Results so far indicate a connection between higher levels of disgust sensitivity and less willingness to eat insects (Hamerman, 2016).
Not many studies have as of yet looked into the emotions of entomophagy and what effect they have on
acceptance or willingness to eat, even though it has been found that emotions elicited from food products combined with liking scores improved prediction of food choice over that of liking scores alone
(Gutjar et al., 2015). A few studies have, however, examined emotions and their influence on the consumer response to insect foods in various ways.
Schouteten et al. (2016) looked at informational influences on product evaluations on three different
burgers: a meat-based burger, a plant-based burger, and an insect-based burger. In addition, they also
examined the emotional profiles of these products. They found that the overall liking of the insect-based
burger was equivalent to that of the plant-based burger, and that the emotions elicited for these two
burgers were more negative than that of the meat-based burger. These negative emotions were however lessened in conditions where respondents tasted the product (Schouteten et al., 2016).
Gmuer et al. (2016) looked at the emotional expectations Western consumers have towards eating insects and insect-based foods. They find that consumers not only expect experiencing disgust, but also a
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range of other negative emotions (such as dissatisfied, irritated, uneasy) when imagining insect consumption. The emotional expectation significantly predicted willingness to eat insects, and given the
high level of negative emotional expectations, this created a barrier to adoption of edible insects. The
authors do find, however, that of the emotions elicited, the ones with the most impact on willingness to
eat are the positive ones. The authors emphasise the need to not only downplay the negative emotions
but also try to elicit the positive emotions in marketing efforts (Gmuer et al., 2016).
Videbæk and Grunert (2020) have previously looked into the attitude towards entomophagy and its influence on the intention to eat insects. Even though no specific emotions were measured in the study,
the attitude was found to be multidimensional: A part of the attitude was disgust towards eating insects,
and a part of the attitude was interest towards it (Videbæk and Grunert, 2020). Given that the attitude
split into both a positive (interest) and negative (disgust) component, it was concluded that attitude ambivalence played a role for consumers. Even the consumers that were most positive towards entomophagy displayed attitude ambivalence (Videbæk and Grunert, 2020). The study by Videbæk and Grunert
(2020) follows Gmuer et al. (2016) in that it highlights the importance of also looking at the more positive emotional reactions to entomophagy, and emphasises that it is important to not only look at the
negative side of entomophagy.
In order to move the field of entomophagy forward and understand the consumer behaviours towards
edible insects, it is promising to look at the emotional response of the consumers, and to examine if indeed disgust is the emotion holding them back (Gmuer et al., 2016). If disgust creates a barrier, then
cognitive appraisal theory could be a way to overcome this response. Through cognitive appraisal theory
it becomes possible to examine emotions and their underlying dimensions in order to better understand
the emotional response to edible insects.
Cognitive appraisal theory of emotions
The role of emotions in influencing intention and behaviour has long been studied within marketing in
general (Kemp et al., 2012), and in sustainable contexts in particular (Antonetti and Maklan, 2014;
Moons and De Pelsmacker, 2012; Rowe et al., 2019). The research done so far has focused on inducing
self-conscious emotions in order to elicit a certain behavioural response from the consumer (Antonetti
and Marklan, 2014) or on establishing the link between specific emotions and certain consumption behaviours (Soscia, 2007). The aim of the current research is to test the effectiveness of cognitive appraisal
theory in a novel food context in eliciting a desired emotional response to a consumption situation.
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Cognitive appraisal theorists claim that it is not the situation at hand that determines the emotional response, but instead it is the evaluation – or appraisal – of the situation that determines the emotion felt
by the person (Roseman, 1991; Scherer, 1999). A situation or an object therefore leads to an appraisal
by the individual, and this specific appraisal then leads to an emotion.
Overall, emotions can be categorised as either positive or negative emotions. The main appraisal determining if the emotion is positive or negative is motive-consistency. Motive-consistency is defined as the
initial assessment of the situation at hand as being either in line with the individual’s motives, goals, and
values, or being inconsistent with these (Roseman, 1991; Watson and Spence, 2007). That is, is the situation something the individual would like to have happen as it is in line with their general direction in
life? If the answer is yes, then it is motive-consistent.
Agency is another appraisal dimension and an appraisal of how much control one has over a situation:
“The causal agent is who or what had control over the stimulus event. The agent may be perceived by
the appraiser to be oneself, someone else or circumstances” (Watson and Spence, 2007: 496). This
means that agency has three potential levels: circumstance, other, and self.
The combination of the appraisal dimensions leads to distinct emotions being felt. For instance, the
emotion disgust is felt when a situation is appraised as not in line with the individual’s goals and values
(motive-inconsistent), when the development of the situation can be attributed to circumstances
(agency), and when the outcome is certain and something that is preferred to be avoided. There are a
range of different appraisal dimensions that can distinguish between emotions, but together, motive
consistency and agency are the key appraisals that determine the emotional response and appear capable of predicting a wide range of consumption emotions (Watson and Spence, 2007).
In the traditional cognitive appraisal perspective just presented, appraisals are antecedents of emotions
(Roseman and Smith, 2001). It is because of evaluating or appraising the stimuli or event in a certain
way, that the emotion occurs (Roseman and Smith, 2001). Certain appraisals are connected with specific
emotions, and the emotions in turn are connected with specific behavioural tendencies. Lerner and Keltner (2000) first presented this idea, and they developed the appraisal tendency framework and emphasised that emotions and appraisals mix to create behavioural patterns that are more likely (Lerner and
Keltner, 2000). These behavioural patterns are called appraisal tendencies and are defined as “goal-di-
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rected processes through which emotions exert effects on judgment and choice until the emotion-eliciting problem is resolved” (Lerner and Keltner, 2000: 477). This means that inducing certain emotions
could lead to specific behavioural patterns, such as a higher likelihood of buying.
A study looking at the specific emotions of guilt and pride and their effect on the future intention to
make sustainable choices found that inducing pride can increase sustainable purchase intention (Rowe
et al., 2019). Pride is a self-caused emotion, and because of this attribution of agency it highlights appraisal tendencies of taking action by the individual as they feel responsible (Roseman, 1991; Rowe et
al., 2019).
If we as marketers can make certain emotions more likely to occur by manipulating factors in the choice
setting, we can make certain appraisal tendencies and behavioural patterns more likely and potentially
increase willingness to try and willingness to buy. A possible way to do this is to use priming. Priming is a
method of changing the environment that the consumer is in, in order to make certain cognitive concepts more accessible to the consumer, which they are then subsequently more likely to use when making decisions (Chartrand & Jefferis, 2004). That is, priming tries to activate specific concepts and associations in the mind of the consumers in specific situations. In manipulating the choice environment and
setting up a situation with certain appraisals, it will be more likely that priming occurs and that it will
have an effect on the emotional response the consumer is experiencing.
Disgust compared to other emotions
The emotion disgust is characterised by a number of appraisal dimensions and has a specific appraisal
tendency attached to it. Disgust is an unpleasant emotional state, being highly motive-inconsistent and
aversive (Roseman, 1991; Smith and Ellsworth, 1985). The situation appraised is often viewed with a
high degree of certainty, and at the same time, it is not a situation that the individual has any inclination
to attend to (Roseman, 1991; Smith and Ellsworth, 1985). The agency is often appraised to circumstances (Roseman, 1991).
Given this unwillingness to deal with a situation that is eliciting disgust, the appraisal tendency for disgust is to withdraw from the situation or to distance oneself from it, often leading to the behaviour of
rejection (Rozin et al., 2016; Smith and Ellsworth, 1985). This rejection tendency following disgust is
highly problematic for any new food product on the market, as it could eliminate even the willingness to
try a novel food product due to the emotional response.
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If instead more positive emotions could be elicited, such as liking and interest, using manipulations
based on cognitive appraisal theory, this could decrease the likelihood of rejection. Liking is one of the
first steps towards creating a willingness to eat and to buy, as the more positive a consumer is towards a
product, the more likely it is that the consumer will create an intention to use it (Ajzen, 1991; Armitage
& Christian, 2003; Olsen & Zanna, 1993).
To be able to elicit liking using appraisals in marketing communications would be preferable, but other
motive-consistent emotions could also be useful. Interest is also a positive emotional state, with a fairly
certain outcome (Smith and Ellsworth, 1985). Interest has the appraisal tendency of drawing a consumer
into the situation, they feel inclined to attend to it and to give it all their attention (Smith and Ellsworth,
1985). From a marketing perspective, a higher level of interest and the following heightened attention is
a step towards intention and ultimately behaviour (Milosavljevic and Cerf, 2008).
Most of the positive, motive-consistent emotions include an action tendency to engage in the situation
or at least give the situation attention. Once attention and interest are there, it will be easier to have the
consumers engage with the product. We therefore argue that all positive emotions that can be elicited
will be beneficial and advance the attempt to increase willingness to try and to eat.
For the negative emotions, however, the picture is different. Most appraisal tendencies for negative
emotions will not be as severe as the rejection response for disgust. For instance, contempt (or dislike) is
less negative and “…neither was consistently associated with a strong desire to either attend to or ignore the situation” (Smith and Ellsworth, 1985: 833). This means that there is not an appraisal tendency,
where one immediately rejects or removes oneself from the situation, but instead it can go either way.
Whereas for disgust the appraisal tendency was outright rejection, this is less of a negative reaction and
behavioural pattern to turn around for marketers. Even less negative emotions than disgust will be a
positive in the context of entomophagy.
Decision situation
In consumer research, focus is often on the decision situation and the factors that influence the consumer’s decision to purchase a product. As the concept of entomophagy is fairly novel to the vast majority of consumers in Western societies, the situation of interest when it comes to edible insects is not yet
the decision to purchase. Instead, it is the decision to try or the decision to taste. As most Western consumers are not yet at the stage where they would consider adopting edible insects, given the fairly limited segments of willing consumers found in previous studies (Cicatiello et al., 2016; Hamerman, 2016;
Videbæk and Grunert, 2020), it is at the moment more beneficial to examine the situation of a trial of
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the product. Previous research has shown that once a consumer has tried to eat insects, they are more
willing to do it again in the future and are more positive towards the concept of entomophagy in general
(Schlup and Brunner, 2018). The consumption situation is therefore a first step in moving to a decision
situation where the consumer in the future might be willing to buy and adopt insect products.
Aim, hypotheses, and contribution
The overall aim of this paper is to examine the possibility of manipulating the environment based on the
principles of cognitive appraisal theory in order to understand the impact on the emotional response of
consumers to entomophagy. This overall aim will be explored in two separate studies. The aim of study
1 is to establish whether it is possible to manipulate key cognitive appraisal dimensions in order to influence the expected emotional response to entomophagy among consumers. Study 1 is a projective study,
where respondents will be asked to assess the emotional reaction of a third person character engaging
in entomophagy. If the manipulation of the appraisal dimensions is successful in this study, it will be an
indication that the emotional response is not locked into a disgust response for Western consumers, but
that it is possible to imagine a different emotional response to eating insects. Study 2 builds on the findings of study 1. The aim of study 2 is to examine whether it is possible to manipulate the environment in
order to influence the emotional response to entomophagy within the consumers themselves. Instead
of the emotional response of a third person character, the emphasis is now on understanding the emotional response of the respondents’ themselves. Study 2 aims to both validate study 1 and to explore the
emotions of entomophagy further.
The appraisals tested in study 1 will be motive-consistency and agency. As described in section 2.2 these
two appraisal dimensions have proven to be key in distinguishing emotions and they are also fairly easy
to manipulate in an experimental setup. Based on cognitive appraisal theory, we hypothesise that using
a motive-consistent appraisal, that is, to make the behaviour align with the consumer’s idea of well-being and their goals, will elicit more positive emotions towards entomophagy.
H1: A motive-consistent cognitive appraisal compared to a motive-inconsistent appraisal will elicit a
higher level of positive emotions towards entomophagy.
We hypothesise further that manipulating an agency appraisal from circumstance-caused to an othercaused appraisal will elicit more dislike compared to disgust (Roseman, 1991). As was argued, even less
negative emotions will be a positive for entomophagy. Changing the appraisal to an other-caused
agency instead of a circumstance-caused one, should elicit dislike, instead of disgust (Roseman, 1991).
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H2: An agency cognitive appraisal of other-caused compared to a circumstance-caused will elicit higher
levels of disliking and lower levels of disgust towards entomophagy.
Hypotheses 1 and 2 will be tested in both study 1 and study 2. In study 1, the focus is on establishing the
mechanism of the appraisals, to see if they work as expected. Study 2 also tests the appraisal mechanism, but now the focus is also on changing the emotional response of the respondents themselves.
This research contributes to the marketing literature examining entomophagy and also makes a theoretical contribution to cognitive appraisal theory. First, this research aims to move the field of marketing of
novel foods, specifically insects, forward, looking beyond the constructs of food neophobia and disgust
sensitivity, and towards an understanding of the emotions and the impact the environment has in the
emotional response to edible insects. Second, the theoretical contribution of this paper is in an exploration of cognitive appraisal theory in a new context and an examination of the appraisal tendencies in a
marketing domain. Thirdly, contributions to marketing practitioners are also aimed for, in order to target their marketing of novel foods better towards Western consumers.

Study 1
Study 1 aimed to establish how the expected emotional response to entomophagy was impacted by manipulating the cognitive appraisals motive-consistency (H1) and agency (H2), or if the disgust response
was too ingrained in the mind of the Western consumer to change.
Method
An online experiment was distributed through the online panel Prolific (Prolific, 2020). The experimental
design was a 2 (motive-consistent vs. motive-inconsistent) by 2 (circumstance-caused vs. other-caused)
between-subjects design. This design made it possible to examine the effect of motive-consistency (H1)
and agency (H2) on the emotional response to a consumption situation of edible insects.
Respondents
A US sample is chosen for this study for several reasons. From a practical point of view the US is a massive market and it is a typical Western country with food neophobia scores that are comparable to those
of other Western countries (Meiselman et al., 2010). It is an interesting market to examine from a theoretical point of view as well, as many previous studies have been conducted in European countries
(Cicatiello et al., 2016; De-Magistris et al., 2015; Gmuer et al., 2016; Hartmann and Siegrist, 2016; Menozzi et al., 2017; Piha et al., 2018; among others).
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The distribution of gender and age of the sample is shown in table 1. The sample consisted of 240 respondents, with an even split between the genders.
Table 1: Sample descriptive statistics (n=240)
Demographics
Gender
Male
Female
Age
18-35
36-55
56+

Frequency

Percent

116
124

48.3
51.7

150
78
12

62.5
32.5
5.0

Measures
The vignette methodology was chosen for the manipulation. The respondents were presented with a
short vignette describing a third person character that comes to eat a dish with insects. Vignettes are
useful in this context, because we are examining a novel food product that a limited number of consumers have had any experience with (Cicatiello et al., 2016; Hamerman, 2016; Videbæk and Grunert, 2020).
Whole insects were chosen in these vignettes, in order to be sure that the respondents understood that
the dishes in the stories contained insects. Also, using whole insects should elicit a strong emotional response as Western consumers are more positive towards insects as ingredients (Videbæk and Grunert,
2020).
Two appraisal dimensions were manipulated in the vignettes: motive-consistency and agency. Motiveconsistency was manipulated by having the person in the story being open to trying new dishes and
foods (motive-consistent) or being a picky eater, sticking to the dishes the person knew and had tried
before (motive-inconsistent) (Pliner and Hobden, 1992). Agency was manipulated by having the person
in the story eating a dish with insects because of it being served to them by their friends (other-caused)
or it being served because of it being the last option, due to unforeseen events (circumstance-caused)
(see appendix table 1A for an example of one of the vignettes).
Doing the vignette using a third-person protagonist approach is a choice that follows earlier cognitive
appraisal research (Roseman, 1991). In a third-person story it is more likely that all respondents understand the issues, plotlines, and appraisals in the same way, as opposed to using a first-person narrative
(Moulard et al., 2012). This approach has been criticised, as not being able to actually elicit the emotions
intended, because the respondents are only reading a story and not necessarily feeling these emotions
themselves (Schorr, 2001). The third-person protagonist approach is still chosen, because we first wish
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to establish the link between these appraisals and the emotions they are theorised to elicit in the context of entomophagy.
The emotional response measure consisted of a list of emotional terms, most of which were taken from
the literature. The negative emotions measured are: disgust, disliking, discontent, and disappointment.
The positive emotions measured are: Excitement, interest, liking, and contentment. The emotions measured were chosen from a principle of relevance for the situation, and a principle of equal numbers of
positive and negative emotions measured. This balance is important because previous research has
shown that consumers have more positive emotions when it comes to foods and food experience than
negative emotions (Desmet and Schifferstein, 2008; Schifferstein and Desmet, 2010).
Excitement, contentment, and discontent were measured by items from the consumption emotion set
(Richins, 1997). Disliking and disgust were measured by items inspired by Roseman (2001). Liking, interest and disappointment were measured as single items. These three items were included based on the
list of emotions found by Schifferstein and Desmet (2010) to be relevant for experiences with food. The
respondents were asked to rate to what extent the person in the story that they had just read, were
feeling the listed emotions.
Intention was measured by three items: “How likely is it that the person in the story will taste insects
again in the future?”, “How likely is it that the person in the story will buy insects in the future?”, and
“How likely is it that you will taste insects in the future?”. One item was added, asking “How much are
you like the person in the story?”.
The demographic variables gender and age were measured. Two items measuring the respondent’s previous experience with entomophagy were administered: “Have you eaten whole insects before?”, and
“Have you eaten products where insects were an ingredient before?”. Both items had a dichotomous
yes/no reply.
Manipulation checks of the appraisals in the vignettes were measured by items from the literature: situational control, pleasantness, other-agency, and self-agency were all measured by items from Ruth, Brunel and Otnes (2002). Motive-consistency was measured by an item adapted from a goal relevance
measure by Nyer (1997). For a list of the items used, please see appendix table 1B. Unless otherwise
stated, all items were measured on seven-point Likert scales.
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Procedure
The survey was conducted online. After an introduction to the purpose of the survey, the respondents
were asked about their gender and age. The gender-variable was used in order for the vignettes to be
gender-specific. Following these initial demographics, respondents saw the following message: “You will
now see a short story. You are asked to read this story and try to put yourself in the persons place. After
the story you will be asked a series of questions about it. There is no right or wrong answer as it is only
your opinions we are interested in”. In the next screen, the respondent saw one of the four vignettes,
which was randomly assigned. Immediately following the vignette were the emotion measures, followed
by the intention measures, manipulation checks, and finally the remaining demographic items.
Results
No significant differences were found for any emotional response measures for male and female respondents and neither for any of the age groups. The sample is therefore analysed as a whole in the following analyses.
Hypothesis 1 was tested using two-way factorial ANOVA. According to hypothesis 1, a motive-consistent
condition would elicit higher levels of positive emotions. There is a significant main effect of motive-consistency for all positive emotions: interest (F(1,236)=67.21, p<.001), liking (F(1,236)=59.802, p<.001), excitement (F(1,236)=83.328, p<.001), and contentment (F(1,236)=42.774, p<.001). This means that the
respondents in the motive-consistent conditions displayed a significantly higher level of positive emotions compared to respondents in the motive-inconsistent conditions: interest (M=4.73, SD=1.522 vs.
M=3.14, SD=1.509), liking (M=3.53, SD=1.397 vs. M=2.18, SD=1.327), excitement (M=3.47, SD=1.418 vs.
M=2.05, SD=1.127), and contentment (M=3.22, SD=1.318 vs. M=2.21, SD=1.121).
Not only does this hold for the positive emotions, but the same pattern is also found for all negative
emotions: disgust (F(1,236)=137.186, p<.001), disliking (F(1,236)=131.339, p<.001), discontent
(F(1,236)=77.895, p<.001), and disappointment (F(1,236)=56.512, p<.001). This means that respondents
in motive-consistent conditions experience significantly lower levels of negative emotions compared to
respondents in the motive-inconsistent conditions: disgust (M=2.96, SD=1.587 vs. M=5.12, SD=1.263),
disliking (M=2.90, SD=1.383 vs. M=4.82, SD=1.221), discontent (M=3.06, SD=1.484 vs. M=4.71,
SD=1.481), and disappointment (M=3.36, SD=1.775 vs. M=5.03, SD=1.705).
Hypothesis 1 is therefore confirmed, as the motive-consistent conditions do elicit higher levels of the
positive emotions of interest and liking, and to a lesser degree of excitement and contentment.
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Likewise, hypothesis 2 was tested using two-way factorial ANOVA. Hypothesis 2 stated that a cognitive
appraisal of other-caused compared to a circumstance-caused appraisal would elicit higher levels of disliking and lower levels of disgust. In other words, you might still feel apprehensive about insects when it
is another person that is responsible for you eating them, but the disgust response will be lessened compared to when it is circumstances that dictate that you eat insects. The main effect of the agency appraisal is insignificant for all negative emotions: disgust (F(1,236)=.175, p=.676), disliking (F(1,236)=.416,
p=.520), discontent (F(1,236)=3.871, p=.053), and disappointment (F(1,236)=1.937, p=.165). This means
that there is no difference in the negative emotions elicited for respondents in the circumstance conditions compared to respondents in the other conditions.
There is also no significant effect for the positive emotions liking (F(1,236)=1.163, p=.282) and contentment (F(1,236)=.239, p=.626), but there is a significant effect of agency on interest (F(1,236)=4.564,
p=.034) and excitement (F(1,236)=7.871, p=.005). Respondents in the other conditions displayed significantly higher levels of interest (M=4.14, SD=1.778 vs. M=3.74, SD=1.614) and excitement (M=2.98,
SD=1.650 vs. M=2.55, SD=1.215) compared to that of respondents in the circumstance conditions.
Evidence for hypothesis 2 is not found. Instead, it is the motive-consistency appraisal that drive the
emotions elicited, and not the agency appraisal as hypothesised.
For all emotions measured there is a significant interaction effect between the two manipulated appraisal dimensions as well: interest (F(1,236)=4.354, p=.038), liking (F(1,236)=9.477, p=.002), excitement
(F(1,236)=26.720, p<.001), contentment (F(1,236)=19.012, p<.001), disgust (F(1,236)=5.167, p=.024), disliking (F(1,236)=5.984, p=.015), discontent (F(1,236)=9.617, p=.002), and disappointment
(F(1,236)=10.884, p=.001). This means that in the motive-consistent conditions, the other conditions
elicit significantly higher levels of positive emotions than in the circumstance conditions: interest
(M=5.13, SD=1.360 vs. M=4.32, SD=1.578), liking (M=3.89, SD=1.427 vs. M=3.17, SD=1.278), excitement
(M=4.09, SD=1.397 vs. M=2.85, SD=1.149), and contentment (M=3.59, SD=1.365 vs. M=2.85, SD=1.166).
The effect is the opposite for the negative emotions. In the motive-consistent conditions, the other condition elicit significantly lower levels of negative emotions than in the circumstance condition: disgust
(M=2.72, SD=1.594 vs. M=3.21, SD=1.553), disliking (M=2.64, SD=1.404 vs. M=3.16, SD=1.323), discontent (M=2.59, SD=1.299 vs. M=3.53, SD=1.518), and disappointment (M=2.85, SD=1.642 vs. M=3.88,
SD=1.767).
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To give an overview of the emotional response in each condition, table 2 displays the means of the four
experimental vignette conditions for each positive emotion, negative emotion, intention to eat and to
buy, and a measure of resemblance. Values sharing the same superscripts across rows are not significantly different from each other.
Table 2: Means and ANOVA, multiple comparisons (n=240)
Circumstance – Motive consistent
(n=60)

Circumstance – Motive inconsistent

Other – Motive
consistent

Other – Motive inconsistent

(n=58)

(n=61)

(n=61)

Interest

4.32a

3.14b

5.13c

3.15b

Liking

3.17a

2.36b

3.89c

2.02b

Excitement

2.85a

2.24ab

4.09c

1.87b

Contentment

2.85a

2.52ab

3.59c

1.93b

Disgust

3.21a

4.95b

2.72a

5.29b

Disliking

3.16a

4.66b

2.64a

4.96b

Discontent

3.53a

4.60b

2.59c

4.82b

Disappointment

3.88a

4.81b

2.85c

5.23b

Intention to eat

4.20a

3.09b

4.69a

2.67b

Intention to buy

3.30a

2.48b

3.84a

2.05b

Resemblance to
person in vignette

2.92ab

3.50b

2.25a

3.82b

Note: ANOVA: Interest: F(3,236)=25.502, p<.001. Liking: F(3,236)=23.726, p<.001. Excitement: F(3,236)=39.784, p<.001. Contentment: F(3,236)=20.995, p<.001. Disgust: F(3,236)=47.801, p<.001. Disliking: F(3,236)=46.209, p<.001. Discontent:
F(3,236)=30.684, p<.001. Disappointment: F(3,236)=23.363, p<.001. Intention to eat: F(3,236)=25.340, p<.001. Intention to buy:
F(3,236)=24.244, p<.001. Resemblance: F(3,236)=8.049, p<.001. Scheffe used for multiple comparison as homogeneity of variance was confirmed. Values sharing the same superscript characters across rows are not significantly different. All emotions
measured on a seven-point scale.

The appraisal manipulations would seem to influence the emotional response, both in terms of eliciting
more positive emotions, but also in terms of dampening the negative emotional response to entomophagy. This emotional response also seems to carry over to intention to both eat and buy insects in the future. Table 2 displays the multiple comparisons of the two intention measures, and the intentions in the
motive-consistent manipulations are significantly higher in terms of both eating and buying insects in
the future. This is promising, as it would seem the emotions carry over into actions and that appraisal
tendencies are at play.
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However, as the vignettes were of a third-person protagonist, we also asked the respondents to rate
how much they were like the person in the story. Here it became evident that the respondents did not
consider themselves resembling the persons in the story and in fact, the motive-consistent conditions
had the lowest resemblance scores (table 2).
Discussion
Two key findings emerge from study 1. First, motive-consistency drives the elicitation of emotions beyond agency. The motive-consistent conditions were the key drivers in both eliciting certain positive
emotions, but also in downplaying negative emotions. This does not mean that agency did not play any
role. Especially the condition of “other – motive-consistency” seemed to be very effective. This could be
an indication that people close to us, people that we trust, serve as good introducers of entomophagy.
This has been supported by previous studies on food neophobia, where children were more likely to eat
something new when it came from their mother, than from an unknown experimenter (Pliner and Hobden, 1992). This could be the same mechanism at play, when the “other – motive-consistent” condition
elicits significantly more interest, liking, excitement, and contentment, and significantly less discontent
and disappointment, than the other conditions.
There is a potential issue with the other vignette, however, as it might be confounding several factors. It
might not only be the effect of the agency appraisal to someone else that we see, but also the fact that
the others in the scenario are described as old friends. Therefore, there might be an element of social
norms in the situation as well, as these individuals are close to the protagonist. As the manipulation
check indicated that the manipulation worked, respondents did think that someone else was to blame
for the situation more so than in the circumstance conditions (F(1,238)=55.131, p<.001, M=4.52,
SD=1.480 vs. M=3.13, SD=1.425), this is not seen as a major issue with the analysis. The key issue for the
manipulation to work is that respondents attribute the agency to someone else, and this is fulfilled in
the vignette. Future research will need to examine this further, however.
A second key finding is that the response to entomophagy is not locked in a disgust reaction. It is possible to elicit other emotions and more positive emotions at that, increasing the interest and the liking of
edible insects. However, this study asked respondents to rate the emotions of a third person protagonist, and as such is not a direct reflection of their own emotional response. It is a measure of the emotional script or the expected emotional response in the given situation. These findings suggest that it will
be possible to manipulate appraisals in a choice environment to influence the emotional response.
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The findings of study 1 are elaborated and built on in study 2. As the manipulation in this study was rather explicit and quite far removed from a real-world setting, we change the manipulation in study 2 to a
more implicit approach. Furthermore, as agency did not have an effect, we only look at motive-consistency as an appraisal dimension in study 2.

Study 2
Study 1 showed that it is possible to manipulate cognitive appraisal dimensions and influence the expected emotional response towards entomophagy. Study 2 also aim to manipulate cognitive appraisal
dimensions, but in this study the manipulation will be less obvious and more implicit in order to move
closer to a real-world scenario. The same basic experimental setup is used with some modifications.
The manipulation of motive-consistency is made implicit by using priming instead of the explicit manipulation used in study 1. We add degree of processing as a dimension to the vignette with a level for whole
insects and one for insects as ingredients as degree of processing has been shown to have an impact on
the attitude towards edible insects and the willingness to eat them (Videbæk and Grunert, 2020). As the
other-scenario vignette worked best in study 1, we only use this for the second study in order to limit
the complexity of the design. We are therefore operating with a 2 (motive-consistency vs. motive-inconsistency) x 2 (whole vs. ingredients) between-subjects design.
Methods
The study was conducted online and the data was collected through the Danish panel provider
Userneeds (Userneeds, 2020). The design of the study is a 2 (motive-consistent vs. motive-inconsistent)
x 2 (whole insects vs. insects as ingredients) between-subjects design.
Respondents
A Danish sample is chosen for study 2. This sample is chosen because Denmark can be classified as a typical Western society and as previous research on entomophagy has focused on Danish consumers (Verneau et al., 2016; Videbæk and Grunert, 2020) it will be possible to understand these consumers better.
Table 3 displays the gender and age distribution of the sample. The sample size is 1034, and is larger in
this study, because we expect a smaller effect size than in study 1 due to the implicit approach used
here.
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Table 3: sample characteristics (n=1034)
Demographics
Gender
Male
Female
Age
18-35
36-55
56+

Frequency

Percent

504
530

48.7
51.3

295
361
378

28.5
34.9
36.6

Measures
The vignette method is used again, this time with a second-person vignette. Motive-consistency is no
longer manipulated in the vignette, as was done in study 1, but will instead be primed.
In study 1, the motive-consistency appraisal was based on a food neophilic/neophobic trait (Pliner and
Hobden, 1992) and in study 2 the respondents will be primed with either food neophobia (motive-inconsistent) or food neophilia (motive-consistent). A supraliminal prime is chosen, as this should elicit a
stronger priming effect than a subliminal one (Bargh and Chartrand, 2000). One of the most used supraliminal primes is the scrambled sentence task (Bargh and Chartrand, 2000). In this task, respondents see
four or five words, and are asked to make a sentence using all but one of the words (Srull and Wyer,
1979). The sentences then prime the trait of interest by using words associated with it, or by spelling out
behaviours that correspond with this trait (Bargh and Chartrand, 2000; Srull and Wyer, 1979). As no previous scrambled sentence task for priming neophilia/neophobia was found, one was developed for this
study. For information on the development, please see appendix section 2B.
Fifteen sentences in total were presented for the respondents; eight primed and seven neutral. The neutral scrambled sentences were the same for all respondents, only the sentences intended to prime were
different for the two conditions. The neutral sentences were taken from previous studies (Bargh and
Chartrand, 2000). This number of sentences and the division between primed and neutral sentences
have been shown to be enough to have the desired effect in previous studies (Chartrand and Bargh,
1996). For more information on the development of the fifteen sentences for priming, please see appendix section 2B.
The other-vignette scenario from study 1 is used in this study. The vignette is chosen because it elicited
the most positive and the least negative emotional responses in study 1. The motive-consistency appraisal was taken out and a version with whole insects (“whole mealworms and whole crickets”) and a
version with insects as ingredients (“mealworm flour and cricket flour”) were written. Previous research
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has found that consumers prefer products where insects are ingredients as opposed to eating whole insects (De-Magistris et al., 2015; Gmuer et al., 2016; Videbæk and Grunert, 2020) and we therefore expect the degree of processing to have an influence of the response to edible insects. See appendix table
2A for the vignette used.
In order to control for individual differences among the respondents we included both the ten-item food
neophobia scale by Pliner and Hobden (1992), and the ten-item Entomophagy Attitude Scale by La Barbera et al. (2020). This would make it possible to check if the respondents fell within the segment of
consumers that could be classified as potential entomophagists (Videbæk and Grunert, 2020).
We include the manipulation checks for situational control, other-agency, and goal relevance that were
also used in study 1 as well as the socio-demographic variables from the first study. For all items used,
please see appendix table 2C.
A short scale to measure the Big Five personality domains (Gosling et al., 2003) was also included in the
survey, but was not used in the analysis and will not be discussed further.
Procedure
After a short introduction to the study, respondents first saw either the scrambled sentence task prime
for food neophobia or food neophilia. They were then presented to one of the two vignettes: othercaused – whole insects, or other-caused – insects as ingredients. The vignette was followed by the emotional response measures and items measuring the intention to eat and buy insects in the future. Then
respondents filled out the food neopbia scale (Pliner and Hobden, 1992) and the Entomophagy Attitude
Scale (La Barbera et al., 2020). Manipulation checks were administered. Gender and age questions followed, and finally the respondents had to indicate if they had eaten insects before, either whole or as an
ingredient.
Results
Hypothesis 1 is tested using two-way factorial ANCOVA. According to hypothesis 1, a motive-consistent
condition would elicit higher levels of positive emotions. In order to control for individual differences,
we include the variables food neophobia and attitude disgust as covariates when the analysis is run. No
significant differences were found for any of the positive emotions based on motive-consistency: interest (F(1,1028)=3.151, p=.076), liking (F(1,1028)=1.810, p=.179), excitement (F(1,1028)=1.168, p=.280),
and contentment (F(1,1028)=.520, p=.471). There are also no significant differences for any of the negative emotions based on motive-consistency: disgust (F(1,1028)=.122, p=.726), disliking (F(1,1028)=2.195,
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p=.139), discontent (F(1,1028)=.270, p=.603), and disappointment (F(1,1028)=.071, p=.790). Hypothesis
1 can therefore not be confirmed.
Instead, we find significant differences when running the two-way factorial ANCOVA between the vignette displayed to the respondents. So the emotional response differed, dependent on whether they
were presented with a vignette with whole insects or insects as ingredients: interest (F(1,1028)=6.594,
p=.010), liking (F(1,1028)=16.532, p<.001), excitement (F(1,1028)=21.171, p<.001), contentment
(F(1,1028)=20.803, p<.001), disgust (F(1,1028)=32.825, p<.001), disliking (F(1,1028)=28.272, p<.001), discontent (F(1,1028)=29.610, p<.001), and disappointment (F(1,1028)=14.073, p<.001). The positive emotions are higher and the negative emotions are lower in the conditions with insects as ingredients compared to the conditions with whole insects: interest (M=4.05, SD=1.808 vs. M=3.65, SD=1.889), liking
(M=3.32, SD=1.730 vs. M=2.82, SD=1.663), excitement (M=3.49, SD=1.549 vs. M=3.00, SD=1.541), contentment (M=3.31, SD=1.554 vs. M=2.83, SD=1.487), disgust (M=3.34, SD=1.873 vs. M=4.02, SD=1.938),
disliking (M=3.43, SD=1.756 vs. M=4.03, SD=1.718), discontentment (M=3.32, SD=1.792 vs. M=3.98,
SD=1.898), and disappointment (M=3.61, SD=2.011 vs. M=4.18, SD=2.091). This is in line with previous
research, where consumer attitudes have been more positive for insects as ingredients (Gmuer et al.,
2016; Tan et al., 2017).
Table 4 presents the mean values for each of the four experimental groups and values with the same
superscripts are not significantly different from each other based on ANCOVA. There is a trend for the
conditions with whole insects. The motive-consistent condition with whole insects display the highest
levels of positive emotions and the lowest levels of negative emotions compared to the inconsistent
condition with whole insects. These differences are only trends, as they are not significant, but they do
go in the direction that we predicted, even though the differences are small. When looking at the insect
as ingredient conditions, there does not seem to be a discernible pattern to detect.
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Table 4: Adjusted means and ANCOVA (n=1034)
Motive consistent –
Whole (n=227)

Motive inconsistent
– Whole

Motive consistent –
Ingredient

Motive inconsistent
– Ingredient

(n=276)

(n=270)

(n=261)

Interest

3.732a

3.766a

3.821ab

4.098b

Liking

2.902a

2.917a

3.125ab

3.339b

Excitement

3.115a

3.051a

3.299ab

3.528b

Contentment

2.963ab

2.863a

3.141bc

3.337c

Disgust

3.836a

3.952a

3.540b

3.377b

Disliking

3.926a

3.910a

3.629b

3.440b

Discontent

3.786ab

3.946a

3.531bc

3.290c

Disappointment

4.069a

4.112a

3.744ab

3.643b

Intention to eat

3.812

3.744

3.684

3.865

Intention to buy

2.911

2.872

2.822

2.968

Note: Adjusted means shown. Covariates: attitude_disgust, food neophobia. Test of between-subject effects of treatment
(prime x vignette): Interest: F(3,1033)=3.488, p=.015. Liking: F(3,1033)=6.121, p<.001. Excitement: F(3.1033)=8.222, p<.001.
Contentment: F(3,1033)=7.662, p<.001. Disgust: F(3,1033)=12.042, p<.001. Disliking: F(3,1033)=9.809, p<.001. Discontent:
F(3,1033)=12.176, p<.001. Disappointment: F(3,1033)=5.160, p=.002. Intention to eat: F(3,1033)=.826, p=.479. Intention to buy:
F(3,1033)=.530, p=.661. Bonferroni used for pairwise comparison. Values with the same superscript across rows are not significantly different. All emotions measured on a seven-point scale.

We had hypothesised that it was not all consumers that would be influenced by the manipulations, as
some consumers are simply too negative towards eating insects to begin with. We therefore divide the
respondents into three groups based on their score on the subscale of interest in entomophagy from the
Entomophagy Attitude Scale (La Barbera et al., 2020) to examine these hypothesised differences: the
low interest respondents (score of 3 or below; table 5), the medium interest respondents (score between 3 and 5; table 6), and the high interest respondents (score of 5 or above; table 7). For each group
ANCOVAs were run.
For the respondents with a low level of interest for edible insects the results are not clear. The respondents are significantly more excited and content with insects as ingredients than with whole insects (table
5), but that is the only significant difference found. Otherwise, no discernible trend or pattern emerges.
These findings are not surprising, given the very low level of interest towards entomophagy that these
respondents display. Their starting point is very negative, and a prime would probably not be effective
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on these respondents. Their emotional scores also signify this: the positive emotions are relatively low
and the negative emotions are relatively high.
The medium interest respondents (table 6) follow the same pattern as the overall sample. The whole
insect conditions elicit higher levels of positive emotions and lower levels of negative emotions in the
motive-consistent condition than in the inconsistent one, as we hypothesised. However, these are again
only trends as none of the differences are significant. For the conditions with insects as ingredients,
there does not seem to be a discernible trend. The significant differences that are found are between
the conditions with whole insects on one side and the conditions with insects as ingredients on the
other.
For the high interest respondents (table 7) the pattern again becomes unclear, and no clear trends
emerge. However, the emotional response scores differ from the other two groups of respondents. In
general, the high interest respondents have a relatively higher positive emotional response and a relatively less negative response to edible insects.

Table 5: Adjusted means and ANCOVA for low interest respondents (n=336)
Motive consistent –
Whole

Motive inconsistent
– Whole

Motive consistent –
Ingredient

Motive inconsistent
– Ingredient

(n=100)

(n=80)

(n=72)

(n=84)

Interest
2.126
2.214
2.476
2.508
Liking
1.581
1.750
2.030
1.819
Excitement
1.749a
1.946
2.236b
2.230b
Contentment
1.969
1.693a
2.208b
2.141
Disgust
5.365
5.294
5.125
4.906
Disliking
5.176
5.051
4.988
4.938
Discontent
5.068
5.287
4.957
4.722
Disappointment
5.317
5.253
5.149
4.983
Note: Adjusted means shown. Covariates: attitude_disgust, food neophobia. Bonferroni used for pairwise comparison. Test of
between-subject effects of treatment (prime x vignette): Interest: F(3,335)=1.479, p=.220, liking: F(3,335)=2.255, p=.082, excitement: F(3,335)=4.065, p=.007, contentment: F(3,335)=3.625, p=.013, disgust: F(3,335)=1.633, p=.182, disliking: F(3,335)=.442,
p=.723, discontent: F(3,335)=1.989, p=.115, disappointment: F(3,335)=.457, p=.712.
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Table 6: Adjusted means and ANCOVA for medium interest respondents (n=338)
Motive consistent –
Whole

Motive inconsistent
– Whole

Motive consistent –
Ingredient

Motive inconsistent
– Ingredient

(n=95)

(n=64)

(n=89)

(n=90)

Interest
3.841
3.879
3.916
4.182
Liking
3.062
2.901a
3.060
3.405b
Excitement
3.315
2.916a
3.310
3.576b
a
a
Contentment
2.919
2.811
3.133
3.474b
a
b
Disgust
3.523
3.901
3.379
3.166b
a
Disliking
3.745
3.894
3.575
3.329b
a
Discontent
3.510
3.843
3.444
3.037b
Disappointment
3.939
4.107
3.705
3.677
Note: Adjusted means shown. Covariates: attitude_disgust, food neophobia. Bonferroni used for pairwise comparison. Test of
between-subject effects of treatment (prime x vignette): Interest: F(3,337)=1.154, p=.327, liking: F(3,337)=2.631, p=.050, excitement: F(3,337)=5.550, p=.001, contentment: F(3,337)=6.737, p<.001, disgust: F(3,337)=5.784, p=.001, disliking: F(3,337)=3.979,
p=.008, discontent: F(3,337)=5.978, p=.001, disappointment: F(3,337)=1.513, p=.211.

Table 7: Adjusted means and ANCOVA for high interest respondents (n=360)
Motive consistent –
Whole

Motive inconsistent
– Whole

Motive consistent –
Ingredient

Motive inconsistent
– Ingredient

(n=81)

(n=83)

(n=100)

(n=96)

Interest
5.074
5.149
5.118
5.394
Liking
3.890a
4.042
4.369
4.563b
Excitement
4.136
4.262
4.429
4.587
Contentment
3.879
4.074
4.116
4.234
Disgust
2.680a
2.769a
2.188b
2.176b
Disliking
2.929a
2.877a
2.385b
2.215b
a
a
b
Discontent
2.835
2.796
2.236
2.236b
a
a
b
Disappointment
3.060
3.055
2.446
2.388b
Note: Adjusted means shown. Covariates: attitude_disgust, food neophobia. Bonferroni used for pairwise comparison. Test of
between-subject effects of treatment (prime x vignette): Interest: F(3,359)=1.078, p=.358, liking: F(3,359)=4.198, p=.006, excitement: F(3,359)=2.207, p=.087, contentment: F(3,359)=1.117, p=.342, disgust: F(3,359)=7.850, p<.001, disliking:
F(3,359)=10.227, p<.001, discontent: F(3,359)=7.234, p=.001, disappointment: F(3,359)=5.779, p=.001.

Since we were not able to confirm hypothesis 1 in this study, a number of regressions are run in order to
determine the factors that influence the emotions felt. These can be seen in table 8. In addition to replicating the results of the ANCOVA in table 4, we find that food neophobia does not have a significant influence on the emotional response to eating insects.
We include the attitude factors in the regression, as we assume that the respondents already hold an
attitude towards edible insects, and that this attitude might affect the emotional response to the vi-
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gnette they are presented with in the study. The attitudes towards entomophagy of both positive (attitude_interest) and negative (attitude_disgust) valence are factors of influence for all emotions (table 8).
An attitude of being disgusted by eating insects will not surprisingly lead to significantly lower positive
emotions and significantly higher negative emotions. The reverse is true for an attitude of interest towards edible insects – here higher levels of positive emotions are ensured and lower levels of negative
emotions.
The demographic variables with a significant impact differ across the emotions. Gender does not seem
to be a factor of influence. Previous studies have found significant effects of gender, with men being
more willing to eat insects than women (Cicatiello et al., 2016; Hartmann et al, 2015; Menozzi et al.,
2017; Verbeke, 2015; Verneau et al., 2016), so this finding is surprising. Age seems to be a factor of influence of especially the negative emotions. The younger consumers (18-35) are significantly more excited
about edible insects than the two older consumer groups. However, they are also more negative compared to especially the eldest consumers. It is interesting that the older you get the less you find eating
insects disgusting. Even though the young consumers are the most excited, they also seem to be the
group that feels the most negative emotions towards it. This could indicate that the older segment is
more of a target group for novel foods like insects, as they are less negative towards these new products.
To have eaten insects before is only a significant factor for the emotions liking, excitement, and contentment (table 8). If the respondent has tried either whole insects or insects as ingredients before, they will
have more positive emotions elicited if they were to try it again in a consumption scenario. It is important to note that there seem to be no significant influence of having eaten insects before on the negative emotions. Even though eating insects in the past might elicit more positive emotions when doing it
again, this does not seem to dampen the negative emotions felt by many consumers when it comes to
entomophagy. An increasing level of ambivalence could be the result for these consumers, holding both
positive and negative emotions towards eating insects. This could potentially be a barrier to adoption.
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Table 8: Multiple regressions (n=1034)
Interest

Liking

Excitement

Contentment

Disgust

Disliking

Discontent

Disappointment

R2

.492

.454

.480

.419

.606

.552

.511

.390

Food neophobia

-.038

-.030

-.037

-.048

.001

.014

.034

.033

Attitude
disgust

-.257***

-.294***

-.271***

-.270***

.621***

.551***

.505***

.427***

Attitude interest

.450***

.354***

.394***

.342***

-.166***

-.206***

-.206***

-.202***

Gender

.002

-.008

.005

.011

-.041

-.026

.013

.031

Age (36-55)

-.022

-.032

-.068*

.024

-.063*

-.068**

-.133***

-.111***

Age (56+)

-.015

-.023

-.082**

.021

-.121***

-.110***

-.183***

-.162***

Eaten insects

.022

.093***

.078**

.084**

-.009

-.003

-.007

-.001

Note: Standardised beta coefficients shown. ***: p<.001, **: p<.010, *: p<.050. Age and Eaten insects (1=yes) are dummy variables.

Discussion
We find no effect of motive-consistency in this second study. Almost all previous research on entomophagy from a consumer perspective includes food neophobia as a predictor of willingness to eat or to buy
and finds that it does have a significant effect on these (Baker et al., 2016; Hartmann and Siegrist, 2016;
Hartmann et al., 2015; Piha et al., 2018; Tan et al., 2016; Verbeke, 2015). Food neophobia might not be
the most influential predictor anymore (Schlup and Brunner, 2018), but is almost always found to have a
significant influence nonetheless. Given this influential role of food neophobia found in previous studies,
it is surprising that the priming does not seem to have an effect in this study.
One reason for the prime not working could be that manipulating the appraisal dimensions in order to
influence the emotional response to entomophagy simply cannot be done. That the ingrained emotional
repulsion towards insects is simply too strong in Western consumers and thereby impossible to change.
Some findings in this study, however, seem to indicate, that this is not the case. For the experimental
conditions with whole insects, there is a trend towards the hypothesised pattern. In the motive-consistent condition for whole insects, the emotional response to entomophagy is slightly more positive
and slightly less negative than in the motive-inconsistent condition for whole insects. This is especially
evident for the respondents with a medium level of interest in entomophagy. These are only small
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trends, and not significant differences, but this could be an indication that under the right circumstances, manipulating cognitive appraisals could be possible.
The scrambled sentence task used for the priming has worked as prime in previous research. Perhaps a
different type of prime would have worked better. It could perhaps in future research be a possibility to
have consumers think back to an experience of when they last were adventurous food-wise (food neophilia) or to when they last decided against trying a new dish (food neophobia). This type of prime might
be too obvious and give away the intent of the study, but could still work in practice.
It is also possible that the priming of motive-consistency simply was not strong enough to elicit an effect. This study utilised an implicit approach and compared to study 1 this was much less obvious. Perhaps the effect there was there from motive-consistency was drowned out in the design by the effect of
whole insects vs. insects as ingredients, which did turn out to be significant. More research is needed in
order to determine how to approach this mechanism.

General discussion
The findings of this paper are mixed. Study 1 showed that it is possible to change the emotional script of
Western consumers and that the expected emotional response to edible insects is not necessarily stuck
in a disgust response. When eating insects was aligned with the protagonist’s values and traits (motiveconsistent) in a vignette, more positive emotions and less negative emotions were elicited. Motive-consistency and agency were the appraisal dimensions tested in this study. Of the two, motive-consistency
was the main driver of the emotional response. Agency did not have any major influence on the emotions elicited. This could perhaps be attributed to the situation: eating insects is still very unfamiliar for
consumers, and the extreme situation might have overshadowed everything else. The manipulation of
the emotional response was successful in study 1, but the respondents did not feel that they resembled
the protagonist to a large degree, which warranted study 2.
The vignette method was again utilised in this second study. As motive-consistency proved to be the
main driver of the emotional response in study 1, this was now the main dimension that was manipulated. Instead of agency the vignette scenarios were changed to reflect either an experience with eating
whole insects or insects as ingredients. The results, however, were not as expected. No significant difference in the emotional response was found between the experimental conditions. Study 2 showed that it
is more tricky to influence the emotional response of the consumers themselves.
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Why do we find our hypotheses confirmed in study 1, but fail to do so in study 2? First of all, in study 1
an explicit message of motive-consistency was used, whereas in study 2 an implicit approach was chosen. The effect was therefore not expected to be as large as in study 1, but it is unfortunate that we do
not find any effect in study 2. It is possible that the effect of using whole insects simply overpowered the
smaller effect of motive-consistency in the study, and therefore no significant differences were found.
Different populations are targeted in the two studies. In study 1, a sample is drawn from a US population and in study 2 a Danish sample is used. There could be cultural differences that affect the result. For
instance, the Danish sample might be less neophobic than the US sample and more familiar with insects,
which would explain the insignificant results of study 2 compared to study 1. Even though both samples
are drawn from Western cultures, differences between these two groups could still influence the results.
Several insights can still be drawn from this study. Results of study 1 displayed a pattern, and this pattern could be weakly detected as well in study 2 for the condition with whole insects, although the results were not significant. Furthermore, when dividing the respondents into three groups based on their
interest in edible insects, results indicated that only the emotional response of some consumers could
potentially be influenced. From a theoretical standpoint, we assumed that it would only be possible to
change the emotional response of some consumers – if they were too negative towards edible insects to
begin with and if they evoked too much disgust in them, we assumed that it would not be possible to
overcome this disgust. This is indeed the trend we see in study 2. The least interested consumers cannot
be moved in any direction and seem very dismissive of edible insects. The same is true for the high interest consumers, although these consumers display a very positive emotional response and a low negative
emotional response. These respondents would intuitively be the optimal consumer segment, as they are
more interested towards edible insects, but perhaps because of this high interest level it is not possible
to move them any further in that direction. The medium interest consumers, however, is where the
trend towards the hypothesised emotional response pattern can be detected. These are the consumers
that are not very positive, but also not very negative towards entomophagy. These consumers could potentially be the segment to target with marketing efforts based on the appraisal dimension manipulations.
The regression analyses in study 2 also shed light on an aspect that has been highlighted in many previous studies: if you have eaten insects before, you tend to be more positive about doing it again in the
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future. This is indeed found in the analysis, where almost all positive emotions were significantly impacted by the respondent having tried to eat insects before. But what we also find is, that none of the
negative emotions were impacted by this. This means that even though you might become more positive from having eaten insects before, you are still equally as negative towards it. Previous research has
often theorised that because consumers were more positive, they would have higher intentions to eat
and buy insects food products, but this study shows, that it might not necessarily be the case and that
this failure to dampen the negative emotions could explain the hesitation among consumers to adopt
edible insects. It is something future studies need to examine further.
It is harder to influence an emotional response than an emotional script. Future studies could try to
change the prime. One way to do this could be to change the ratio of primed versus neutral sentences,
with less neutral sentences, thereby making the prime stronger (Bargh and Chartland, 2000). Perhaps
the problem is not the setup of the prime, but instead that neophobia/neophilia is not the best priming
for being open to trying edible insects. Perhaps another trait or concept plays a larger role in making entomophagy motive-consistent with the respondents, especially when edible insects have been introduced to the market in question. Perhaps something else is driving the decision to consume or not. Future research should try to examine what a motive-consistent appraisal might look like in an entomophagy context.
The fact that these studies were conducted online and not in a real-world setting is a limitation. If respondents were actually made to eat dishes with insects, the results might have been quite different.
Previous research has suggested that consumers that have tasted insects before are more positive towards it in the future, which we also found, so an actual tasting session might have created some initial
negative emotions, but once the dish had been tasted, these might have turned in a more positive direction and it might have had a more lasting impact than the imagined consumption experience in this
study. But even an imagined consumption experience had an effect on emotions and attitudes. This is an
interesting avenue to explore further and could also be promising for advertising of edible insects.
These studies function as a starting point for further research on emotions and entomophagy. The lessons learned here could be building blocks for future studies and other researchers might be able to
crack the code so novel foods in general, and insects in particular, will become more edible to the Western consumers. From a theoretical perspective, this paper examines cognitive appraisal theory in a novel
food context and emphasise the fit between the theory and consumer behaviour. Marketers can use the
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results of these studies to target consumers, that are more likely to be open to novel insect food products and take into account the motives that might impact the consumers’ intention to buy insects in
their marketing campaigns.

Conclusion
This paper has used the principles of cognitive appraisal theory of emotions to try to understand the
emotional response to entomophagy. In study 1, it was found that the emotional script could be
changed by manipulating cognitive appraisal dimensions and that respondents could imagine a thirdperson protagonist being excited, interested, and actually liking edible insects. This indicates that the
emotional response among Western consumers is not so frozen in disgust, that it cannot be changed.
Study 2 tried to understand the emotional response within the respondents themselves, but only a
trend of the hypothesised emotional response pattern was detected for whole insects, even though this
was not significant. Only some segments of consumers seem to be open to the manipulations of the appraisal dimensions when it comes to entomophagy. Furthermore, having eaten insects before does have
a significantly impact on the positive emotions felt, but no change can be seen in the negative emotions.
This could impact consumer intentions to engage with edible insects in the future.
This paper is a first attempt at using cognitive appraisal theory as a framework for changing the emotional response and hopefully future research will take these insights even further.

Appendix
Table 1A: Vignette, study 1 – Circumstance – motive-consistent
Circumstance

Carl/Marie is doing a hike on a popular trail route. It is September, the temperatures are mild for fall, and the leaves
have not yet decided to release their grip on the trees.
Carl/Marie finds a good place to camp out for the night and
sets up his/her tent. During the night, heavy rain sets in and
wind gushes seem to threaten to rip up the tent pegs from
the wet soil. But the next morning comes and the tent still
stands. Carl/Marie crawls out, but sees that all the food has
been ruined by the water. Luckily he/she is invited to join
some other hikers around the fire and someone sticks a
plate into his/her hand. Carl/Marie looks down and realizes
that the dish on the plate contains edible insects. The hiker
that has cooked the meal has used whole mealworms and
whole crickets.

Motive-consistent

Carl/Marie is always ready to try new dishes and is usually
not a picky eater. Besides, he/she is really hungry now.
Carl/Marie picks up a spoonful, smells it, and then puts it in
his/her mouth.

Table 1B: Items, study 1
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Item

Scale

Excited

Excitement

Thrilled
Enthusiastic
Interest

Interest

Liking

Liking

Contented

Contentment

Fulfilled
Disgust

Disgust

Repulsed
Nauseas
Dislike

Disliking

Disapprove
Distancing
Unfulfilled

Discontent

Discontented
Disappointment

Disappointment

How likely is it that the person in the story will taste edible
insects again in the future?

Intention 1

How likely is it that the person in the story will buy edible insects in the future?

Intention 2

How much do you resemble the person in the story?

Resemblance

To what extent did you feel the circumstances were beyond
anyone’s control in this situation?

Situational control

How pleasant or unpleasant was this situation?

Pleasantness

How enjoyable was this situation?
How responsible do you think someone or something other
than yourself (Carl/Marie) was for bringing about the feelings you (he/she) had?

Other-agency

To what extent did you feel that someone other than yourself (Carl/Marie) was controlling what was happening in the
situation?
How responsible was Carl/Marie for the situation?

Self-agency

To what extent did you feel that Carl/Marie was influencing
what was happening in the situation?
How important is it to Carl/Marie to try new foods and
dishes?

Goal relevance
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Table 2A: Vignettes, study 2
Other
It is Wednesday night and you are visiting a couple of friends
that you have known since high school. Even though you no
longer see each other that often, now that you have grown
older, you are always looking forward to seeing them and
hearing all about their life. The couple has prepared a dinner
and they are bringing out all the pots and pans with food
and placing them on the dining room table. The food is
steaming hot and the smell spreads from the table and
throughout the living room. You look into one of the pots
and smells the dish. “We wanted to try something new and
then we saw this recipe with insect flour. We hope you are
up for trying it”, one of the friends say, and continue: “This
dish contains both cricket flour and mealworm flour”.
You stick out your plate and the friends start pouring food
on it. You pick up a spoonful, smell it, and then put it in your
mouth.

Section 2B: Development of the prime sentences, study 2
In order to pick the best words for priming, a list of synonyms and antonyms of neophobia was put together. These words were
pretested on 42 respondents (32 males, 76.2%). In the pretest respondents were asked to rate the relatedness of the words to
the concept of being open to trying new foods and dishes, measured on a seven-point Likert scale. The words with the highest
ratings were used for the neophilia prime and the words with the lowest ratings were used for the neophobia prime. The eight
neophilic words chosen were: experimenting (mean=5.90, SD=1.246), open-minded (mean=5.79, SD=1.001), adventurous
(mean=5.31, SD=1.600), interested (mean=5.17, SD=1.513), brave (mean=5.00, SD=1.189), untraditional (mean=4.95,
SD=1.497), different (mean=4.88, SD=1.435), and innovative (mean=4.86, SD=1.354). The eight neophobic words chosen were:
scared (mean=2.26, SD=1.563), security addict (mean=2.45, SD=1.596), reject (mean=2.06, SD=1.683), reserved (mean=2.76,
SD=1.185), reluctant (mean=2.83, SD=1.560), habitual (mean=2.88, SD=1.569), routine (mean=2.95, SD=1.577), and careful
(mean=3.02, SD=1.316). Based on these words, sentences were formed.
Neophilic sentences:
1.
2.
3.
4.
5.
6.
7.
8.

Him was adventurous she always (she was always adventurous)
Different alone very they are (they are very different)
Are often gang experimenting they (they are often experimenting)
Are we interested friendly sometimes (we are sometimes interested)
Is he open-minded plant so (he is so open-minded)
They brave him often meet (they meet him often)
Love things we untraditional drink (we love untraditional things)
From are Odense innovative they (they are from Odense)

Neophobic sentences:
1.
2.
3.
4.
5.
6.
7.

Him was careful she always (she was always careful)
Dismissive alone very they are (they are very dismissive)
Very habitual green is he (he is very habitual)
Are we comfort-seeking friendly sometimes (we are sometimes comfort-seeking)
Is he reserved plant so (he is so reserved)
They reluctant him often meet (they meet him often)
Blue is scared sky always (the sky is always blue)
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8.

From are Odense routine they (they are from Odense)

Neutral sentences:
1.
2.
3.
4.
5.
6.
7.

A smile parrot what great (what a great parrot)
The wall dancing red is (the wall is red)
A have June holiday wedding (have a June wedding)
Ball the hoop toss normally (toss the ball normally)
Saw hammer he train the (he saw the train)
She wash singing clothes frequently (she frequently wash clothes)
Small the gift wrap nicely (wrap the gift nicely)

Table 2C: Items, study 2
Item

Scale

Excited

Excitement

Thrilled
Enthusiastic
Interest

Interest

Liking

Liking

Contented

Contentment

Fulfilled
Disgust

Disgust

Repulsed
Nauseas
Dislike

Disliking

Disapprove
Distancing
Unfulfilled

Discontent

Discontented
Disappointment

Disappointment

How likely is it that you will taste edible insects in the future?

Intention 1

How likely is it that you will buy edible insects in the future?

Intention 2

I am constantly sampling new and different foods (R)

Food neophobia

I don’t trust new foods
If I don’t know what is in a food, I won’t try it
I like foods from different countries (R)
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Ethnic food looks too weird to eat
At dinner parties, I will try a new food (R)
I am afraid to eat things I have never had before
I am very particular about the foods I will eat
I will eat almost anything (R)
I like to try new ethnic restaurants (R)
I would be disgusted to eat any dish with insects

Attitude disgust

Thinking about the flavor a bug might have sickens me
If I ate a dish and then came to know that there were insects
among the ingredients, I would be disgusted
I would avoid eating a dish with insects among the ingredients , even if it was cooked by a famous chef
I would be bothered by finding dishes cooked with insects
on a restaurant menu
I’d be curious to taste a dish with insects, if cooked well

Attitude interest

In special circumstances, I might try to eat a dish of insects
At a dinner with friends I would try new foods prepared with
insect flour
Using insects as feed is a good way of producing meat

Attitude feed

I think it is fine to give insect-based feed to fish that are
farmed for human consumption
To what extent did you feel the circumstances were beyond
anyone’s control in this situation?

Situational control

How pleasant or unpleasant was this situation?

Pleasantness

How enjoyable was this situation?
How responsible do you think someone or something other
than yourself was for bringing about the feelings you had?

Other-agency

To what extent did you feel that someone other than yourself was controlling what was happening in the situation?
How important is it to you to try new foods and dishes?

Goal relevance
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Can I bug you? Using edible insects as a prime for more sustainable food choice
Working paper
Videbæk, P.N., Verbeke, W.

Abstract
Food production and consumption account for a large part of carbon emissions and especially meat consumption is problematic. Alternative protein sources have been examined, and edible insects are a
promising novel food product, at least from a nutritious and environmentally friendly standpoint. Western consumers are, however, sceptical and often reject insect products based on disgust. The aim of the
current study is to examine if insect can instead be used as a prime for more sustainable food choice. An
online experimental survey with a Danish sample (n=316) was run in order to test the impact insects
have on food choice in a restaurant setting. It was hypothesised that having a high level of objective
knowledge of edible insects would make the respondents more susceptible to the prime. Similarly, an
intention to reduce meat consumption would also make the respondents more susceptible to the prime.
The presence of insects in the choice environment was found to have an effect on food choice, pushing
it in a more sustainable direction. Only the intention to reduce meat consumption proved significant in
affecting food choice. Edible insects could function as a trigger food for more sustainable food choice
until Western consumers become more familiar with them and thereby ready to adopt.

Keywords: Sustainable food choice, entomophagy, priming.
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Introduction
It is well established that a change in consumption patterns is needed, especially for Western consumers, if mankind is to stay within the planetary boundaries. Currently we are producing and consuming at
an unsustainable level and using up more resources than Earth can provide (Buckwell & Nadeu, 2018;
Springmann et al., 2018). Especially food production and consumption drain many resources and is an
area where much research has put its focus in order to elicit change.
Animal protein production and its sidestreams are great contributors to carbon emissions and meat consumption is at unsustainable levels (Buckwell & Nadeu, 2018; Springmann et al., 2018). Meat reduction
and meat alternatives have already extensively been examined, as research has tried to find a way to
move the consumption from red meat to more sustainable protein sources (Hartmann & Siegrist, 2017).
These more sustainable alternatives could be plant-based, but edible insects are also of interest as many
are high in protein and vitamins and comparably much more sustainable to produce (Buckwell & Nadeu,
2018).
Some research has already looked into Western consumers’ willingness to eat edible insects (also
termed entomophagy) (e.g. Gmuer et al., 2016; Hartmann & Siegrist, 2016; Hartmann et al., 2015; Verneau et al., 2016). Often, research finds only a small segment of consumers willing to accept and eat edible insects (Cicatiello et al., 2016; Grasso et al., 2019; Hamerman, 2016; Verbeke, 2015; Videbæk &
Grunert, 2020). The majority of Western consumers display disgust towards it (Hamerman, 2016; Hartmann & Siegrist, 2016; Videbæk & Grunert, 2020).
Given this strong hesitation towards edible insects among Western consumers, it seems as if widespread
adoption of entomophagy in Western cultures is still far into the future. Even though familiarity diminishes food neophobia and disgust, it will take time to make consumers comfortable with this novel food.
Research has tried to change the perceptions of edible insects, but this has proven a difficult task. Giving
information on the benefits of edible insects has proven to be a way of influencing consumers in a positive direction (Barsics et al., 2017; Lombardi et al., 2019; Verneau et al., 2016). However, tasting sessions
with insects have shown mixed effects (Looy & Wood, 2006; Tan et al., 2016).
In light of this situation characterised by hesitation towards these novel products, edible insects could
eventually play a different role for Western consumers in the meantime. Edible insects are so visibly different from many products on the market now and they could draw a lot of consumer attention in a
food choice situation. Therefore, they could potentially work as a cue or a prime, activating a more sus-
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tainability-oriented consumer mindset. Previous research has shown that only a small segment of consumers would be willing to buy edible insects (e.g. Videbæk & Grunert, 2020). The edible insect products
in the market function as a visible reminder for consumers, who are still too hesitant to adopt insects, to
choose more sustainably instead. In this way, the insects are in the market as a niche product, where all
consumers are becoming more familiar with seeing them as a food option, but consumers are still left
with ample alternatives and other choice options if their food neophobia and disgust levels do not yet
allow for eating insects.
This paper will draw on priming and sustainable choice research in examining the impact insects have on
sustainable food choice in a restaurant consumption setting. Through an online experimental survey,
the influence of insect presence among menu choice options is examined. The implications for both research and practice will be discussed.

Theoretical framework
Priming in general
Priming has been used in consumer research for decades. The definition of priming is not clear-cut, but
most agree that it concerns something (a prime) that influences something else, which can be “one’s
subsequent thoughts, feelings, judgment, and behaviours” (Chartrand & Jefferis, 2004: 854). The prime
itself can be a wide range of things such as words, pictures, colours, sounds, or even products as stimuli.
It is anything in the environment that has the potential to activate knowledge in the consumer, which in
turn influences the consumer’s response in a pre-specified direction (Minton et al., 2017).
The idea of activation of knowledge in the consumer comes from spreading activation theory (Quillian,
1967). This theory states that “a prime activates nodes in memory that are associated with the prime.
When an individual responds to a target, they are more likely to use activated nodes, as opposed to nonactivated nodes, in the target response” (Minton et al., 2017: 315). The prime activates certain concepts
in the mind of the consumer. It is then more likely that the consumer will use this activated knowledge
in the environment they are in, when they are to make a decision (Chartrand & Jefferis, 2004; Minton et
al., 2017). The concepts activated can be “traits, schemata, attitudes, stereotypes, goals, moods, emotions, and behaviours” (Chartrand & Jefferis, 2004: 854). The end goal of almost all priming is this
knowledge activation, which makes it more likely that the consumer acts in a certain way in a certain
environment (Minton et al., 2017).
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Some concepts are closer linked than others in the vast neural network that is the memory. There are
ways to build this knowledge structure and make some associations stronger. By just presenting a certain stimulus to the consumer several times, the processing of the stimulus gets more efficient, as the
consumer becomes more familiar with the stimulus (Milton et al., 2017). This is also the basic premise
for the mere exposure effect that states that exposing the consumer to an object enhances the attitude
towards this object (Zajonc, 1968). This effect will be larger for novel objects than for familiar ones (Zajonc, 1968). It is important to build up the knowledge of the target stimulus in the mind of the consumer, because in order to act according to it, the consumer must have a level of awareness of it first.
Awareness is therefore a necessary foundation for any priming to occur (White et al., 2019).
It is possible to prime a range of things, as already mentioned, among these both values and goals. Different cues in the consumer environment can activate a goal in memory and make it more likely that the
consumer will then act according to this goal or value (Bargh, 2006; Tate et al., 2014). With this goal in
mind, the consumer becomes more open to the environment and the cues that would help attain this
goal, what Tate et al. (2014) calls evaluative readiness. By activating a specific goal or a value in the mind
of the consumer, they become more attentive to cues in the environment, that will help them attain
that goal or behave in accordance with that value (Bargh, 2006; Tate et al., 2014).
Priming sustainability and sustainable food choice
Even though a large number of consumers have the intention to act sustainably and to act towards protecting the environment, the well-known attitude-intention-behaviour gap found in many areas of consumer behaviour is also prevalent when it comes to sustainability (Vermeir & Verbeke, 2006).
One reason for this is proposed by Tate et al. (2014: 225): “despite looming large during attitude surveys, the salience of environmental goals may be undermined by other more proximal goals and subsequently diminish over time”. The choice environment is filled with stimulus and information to process,
and once the consumer is emerged in this environment, differing goals and intentions compete for attention and in this struggle often more short-sighted goals win compared to more long-term goals related to sustainability (Tate et al. 2014). Tate et al. (2014) conclude, however, that it is possible to prime
the consumer and have the sustainable goals come to the forefront in the decision situation. Priming
could be a way of reactivating the goals connected to sustainability in certain situations. Making the sustainable goal or intention of the consumer salient to them in the decision situation should lead to behaviour that is more in line with that goal (Tate et al. 2014).
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Sustainability research in marketing has mostly focused on efficient ways to change consumer choices to
greener alternatives. An extensive review by White et al. (2019) outlined the major factors that have
been examined in the marketing literature, and that influence consumers’ pro-environmental behaviour.
These factors are social influence, habit formation, individual self, feelings and cognition, and tangibility
(White et al., 2019). By leveraging these factors, they find that it is possible to shift consumer behaviour
in a more sustainable direction.
Social influence in terms of social norms are a strong influence on consumer behaviour, as consumers
often try to adhere to the social norms in a given situation (White et al., 2019). The push for sustainability can help create a social norm to go green, which could be beneficial for the consumption of edible
insects. Food habits can become very ingrained, however. The average Western consumers would need
to cut their meat consumption to half in order to reach a sustainable level (Buckwell & Nadeu, 2018;
Springmann et al., 2018). The large amounts of meat consumed at the moment are neither sustainable
nor healthy, but the eating of meats has become so heavily routinized and ingrained in consumers’ daily
diets, that it can be difficult to untangle meat from the plates and dishes (Schösler et al., 2012).
Not only is meat eating a habit for consumers, but there also seems to be a lack of knowledge and
awareness of the problematic nature of meat production and consumption from a sustainability perspective (Hartmann & Siegrist, 2017). Consumers severely underestimate the impact that meat production has on the environment (Austgulen et al., 2018). Meanwhile, they have a hard time stepping outside their food comfort zone, tend to stay within the meal formats they know, and have fairly stable
preferences (Schösler et al., 2012).
Despite this, recent research has shown that more and more consumers are looking to reduce their
meat consumption and are actively trying to eat less meat (Apostolidis & McLeay, 2019; Mylan, 2018;
Schösler et al., 2012). Verbeke (2015) showed that consumers who intend to reduce fresh meat intake
are up to 4.5 times more likely to adopt insects. However, as consumers are not very aware of the impact of meat production on the environment, the majority of Western consumers engage in meat reduction due to health reasons (Apostolidis & McLeay, 2019; Hartmann & Siegrist, 2017; Mylan, 2018). The
motivation is mostly internal; it is a focus on the self and on health, and not on the more altruistic motivation of preserving the environment.
When consumers try to reduce their meat consumption, they seem to be operating with a hierarchy,
where different types of meats and meat substitutes are arranged according to their desirability

112

(Schösler et al., 2012). Animal protein is still seen as the most optimal choice for many consumers, and is
evaluated higher than plant-based alternatives and insects (Schösler et al., 2012). However, even a shift
to less unsustainable meats could prove beneficial. Red meat (such as beef and lamb) is the most unsustainable to produce, and for instance pork meat is better in this regard (Springmann et al., 2018). A shift
down the hierarchy of meat could potentially be a move in a more sustainable direction, if some consumers are not yet ready to part with meat completely.
Previous research has often had consumers evaluate individual insect products, and not ask them to
evaluate them in a choice set with other products. The decision process and the process of evaluating a
product is not necessarily the same. Because a choice situation is often saturated with more information
and more stimuli to process, the consumer will often rely on heuristics, whereas when evaluating a
product more of the product attributes will be considered (Kühberger & Gradl, 2013; Lindenberg & Papies, 2019).
Given the forceful disgust response by many Western consumers to edible insects, it seems unlikely that
insects will be evaluated very favourably when all product attributes are considered carefully. In a
choice environment, where heuristic decision making is key (Hoyer, 1984), they might fare better. Even
if they are not chosen in this situation, the response they do create could potentially be used for something else, for instance a more sustainable consumption decision.
In a heuristically based decision environment, marketers can take advantage and try to prime consumers
in the direction of the marketer’s preferred choice. Some research has been looking into how all the
choice options a consumer is faced with in a food setting could potentially affect the final choice. For a
long time it was assumed that unselected choices could not impact the chosen product itself or the
choosing of it – what is known as the assumption of independence of irrelevant alternatives (Hanks et
al., 2012). However, the mere presence of some foods has been found to affect the consumption of
other foods. Hanks et al. (2012) studied children and their choices for lunch in a school cafeteria and
found that certain foods had the power to impact the consumption of other foods, both in a more
healthy and a less healthy direction. Adding green beans and bananas as side dishes in the lunch buffet
discouraged sales of unhealthy items for lunch, whereas having celery, applesauce and a fruit cocktail as
side dishes encouraged unhealthy food choices (Hanks et al., 2012). They named these foods ‘trigger
foods’, because the presence of them in a buffet triggered the consumption of other food items on display (Hanks et al., 2012). It has also been shown, in both child and adult populations, that watching food
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advertisements when watching TV increases snack consumption, regardless of the food that is being advertised (Harris et al., 2009). Following these studies, the basic premise of this paper is that insects could
function as a trigger food, and prime consumers in a certain (i.e. more sustainable) direction with their
food choice, without it being necessary for them to choose the insect dish itself.
The beliefs that consumers hold shape the direction of the decisions when relying on heuristics (Moser,
2016). Motivations for sustainable consumption have been found to be from one or more of three dimensions: egoistic, altruistic, and biospheric (Stern et al., 1993). In a sustainable food context, these motivations are often divided into health (egoistic) and environmental (biospheric) drivers of sustainable
consumption (Moser, 2016). Moser (2016) examined the underlying drivers of buying organic food products, and found that heuristics played a significant role in the buying decision and that these heuristics
were “mainly driven by self-interested and environmental beliefs”. Consumers with these underlying
beliefs and motivations for a more sustainable diet might therefore be more susceptible to priming
which emphasise these beliefs in the decision environment.
Based on the previous work on priming sustainability and the budding awareness among consumers of
the impact of meat on the environment, this study contributes to the promising avenue of exploring insects as a prime for more sustainable food choice.
Hypotheses and aim of the study
Priming is seen as a useful tool to nudge consumers in a more sustainable direction when it comes to
their food choice. As insects are seen as a potential alternative sustainable protein source, priming could
try to push consumers towards them. However, as edible insects are still very much met with scepticism,
hesitation and outright disgust by Western consumers, perhaps a better use for them in the current
market is to use edible insects as a sustainability prime.
Edible insects could potentially work well as a prime, as the dish they will be included in will be novel for
the Western consumer. Edible insects are assumed to be noticeable in a consumption environment, as
they are still relatively new and novel for many consumers, making the edible insects stand out and
draw attention to them.
The fact that edible insects stand out in the environment because of their novelty, makes it more likely
that consumers will notice them and thereby be influenced by them. The influence happens through the
assumed link in the mind of the consumer between edible insects and sustainability. Previous research
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indicates that Western consumers believe that eating edible insects have a positive impact on the environment (Menozzi et al., 2017). The insects serve as a reminder of sustainability, and once this concept
has been activated, the following choice of dish is hypothesised to be guided by this highlighted concept.
Consumers are therefore triggered to make a more sustainable choice, because this is the concept that
has been activated in their mind and is at the forefront guiding their behaviour. We define choosing
more sustainably as choosing one of the more environmentally friendly options, so choosing white meat
or vegetable/insect options over red meat. The consumer does not have to choose insects for it to be
sustainable, as long as they do not choose the options that have the worst environmental impact (i.e.
red meat).
The main hypothesis of this study is therefore that the presence of edible insects in a choice set will influence the food choice in a more sustainable direction. This effect is hypothesised to be influenced by different factors.
We assume that in order for the prime to work effectively, consumers will have to have previously been
in contact with information on edible insects and their level of sustainability. That is, the consumer must
have a level of knowledge on edible insects for the prime to work effectively. In markets where sustainable insects have been promoted and where insect products are available the effect is expected to be
more pronounced. Consumers in these markets will likely also have a more positive attitude towards edible insects as they have been exposed to them compared with consumers in markets that have not yet
adopted edible insects, due to the mere exposure effect. The following hypothesis is proposed:
H1: Consumers with a high degree of objective knowledge on the sustainability of edible insects will
choose more sustainable options than consumers with a low level of objective knowledge when insects
are present.
Furthermore, consumers that have already expressed a goal or an intention to act more sustainably in
their food choices, for instance by cutting down on red meat, will be more affected by the prime. This is
because the prime will activate the sustainability concept and thereby also remind them of the goal they
have set for themselves. With the activation of the goal or the intention, they are more likely to act according to it since “one would expect that selective attention would serve to reduce the number of potential priming influences at any given moment, with priming influences more likely to occur among selected than nonselected information” (Bargh, 2006: 13). Therefore, the following hypothesis is proposed:
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H2: Consumers with an intention/goal to eat more sustainably will choose more sustainable options than
consumers who do not have a specific intention to do so when insects are present.
These hypotheses will be tested in an online experimental study, being framed within a restaurant setting with different menu choice options. This online study will help us examine the impact that edible
insects could have on driving consumer food choice in a more sustainable direction. The research will
contribute to both theory and practice. We will contribute to the sustainable marketing and consumer
behaviour literature by exploring food cues and consumer food choice in a priming context. We will contribute to practice by helping marketers understand the process of food choice better in a novel food
context, enabling them to make better choices about their food selection.

Method
The study is set up as an online choice experiment. Data was collected from a Danish sample, and respondents were reached through a Danish consumer panel provider. A Danish sample is chosen because
the level of awareness of the impact of meat on the environment seem to be relatively high in Denmark,
and many consumers know and have actively tried to reduce their meat consumption in recent years
(Yougov, 2019). This would make them more likely to be affected by the prime, as sustainability could be
primed more easily. The sample consisted of 316 respondents. The characteristics of the sample are presented in table 1. As there are slightly more males than females and a higher number of older consumers, this sample is not representative.
Table 1: Sample descriptives (n=316)
Descriptives
Gender
Female
Male
Age
18-35
36-55
56+
Education
Primary and secondary school
High school (or equivalent)
Bachelor
Master
Other

Sample

Percent

131
185

41.5
58.5

65
97
154

20.6
30.7
48.7

23
131
91
55
16

7.3
41.5
28.8
17.4
5.1
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In order to test our hypotheses we set up a choice experiment where the respondents were asked to
make a choice of a meal to eat at a restaurant. A restaurant setting was chosen because this is a controlled environment, and an easier choice environment to navigate in for the consumer. If the setting
had been in a supermarket, the choices to be made would rise exponentially with the amount of products. A restaurant is likely to be the first place consumers will encounter edible insects because of their
novelty, and it is therefore seen as an optimal food choice situation for an entomophagy context.
In the experiment, the consumption situation was explained as that of a friend having asked you to dinner, after they got a gift certificate for the restaurant. Therefore, the respondent would not have to
worry about the price, and this influencing factor was taken out of the design.
On the menu presented to the respondents were dishes of both red and white meat and a vegetarian
option, and for some of the respondents, a dish with insects was present. A between-subject design was
utilised with three experimental conditions, each seeing a different menu:
1. Control menu
2. Menu with insects
3. Menu with insects and indication of carbon footprint
The third experimental condition with the carbon footprint included for each dish was added to the
study in order to see the effect of explicit information on the choice of dish compared to the more implicit information condition where insects are present.
The menus are showcased in table 1a in the appendix. In selecting and presenting the dishes for the
menu conditions, it was prioritised to have a range of both red and white meat represented. Dishes with
red meat included beef and lamb, and the dishes with white meat included chicken and pork. An option
with fish was also included, and each menu also had a vegetarian option. The control menu included
two vegetarian dishes in order to have an equal number of dishes across the three conditions. The two
experimental conditions included an insect dish instead of one of the vegetarian options, and the carbon
footprint was shown for all dishes in the third condition. The order of the dishes on the menus were randomised.
Knowledge of edible insects is measured by a true/false scale developed by Piha et al. (2018) to measure
objective knowledge of edible insects. The scale is made up of 11 items with a true/false/I don’t know
answer option, and a score for each respondent is calculated, with a point given for each correct answer. The score can range from 0 to 11 and a higher score indicates as higher level of objective
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knowledge of edible insects (Piha et al., 2018). Intention to act sustainably when it comes to food choice
is measured by three statements measured on a 7-point Likert scale: “I am actively trying to reduce my
meat consumption in my daily diet”, “I have cut specific food products out of my diet, because they are
unsustainable”, and “I am willing to change my diet, if I find out that something I eat is unsustainable”.
Five items from de Boer et al. (2013) and four items from Pohjolainen et al. (2016) were used in order to
cover both the attitude to meat consumption and its impact on the environment, as well as agriculture
and animal husbandry in general.
In order to identify whether more health oriented or environmental oriented values guide the consumers, these values are measured. For the health oriented value, three items from the health consciousness scale (Schifferstein & Oude Ophuis, 1998) are adapted and used and also two items from Siegrist
and Hartmann’s (2019) adapted items based on this scale. Three of the environmental oriented items
are taken from Stern et al. (1993), and two items are developed for this specific study.
We measure food neophobia (Pliner & Hobden, 1992) and the degree to which the respondents like the
dishes presented in the menu in order to control for this in the analysis. Finally, demographic variables
are measured, including gender, age, education level, eating habits, and whether they have eaten insects before. All items are shown in appendix table 2A.

Results
ANOVA analyses revealed no differences between the three experimental groups on food neophobia
(F(2,313)=.321, p=.726), how much the respondents prioritise their health (F(2,313)=.367, p=.693) or
sustainability (F(2,313)=.293, p=.746) in food choice, how knowledgeable they are of edible insects
(F(2,313)=.723, p=.486), their attitude towards the severity of climate change (F(2,313)=.177, p=.837),
their attitude towards the impact of meat consumption on the climate (F(2,313)=.819, p=.442), their intention to reduce meat consumption (F(2,313)=.529, p=.589), and how sustainable they find edible insects (F(2,313)=.524, p=.593). There are no differences between liking of dishes on the menu between
groups either, except for the liking of the smoked salmon risotto (F(2,313)=4.101, p=.017). Post-hoc
analysis reveals the difference to be between the two experimental conditions of the menu with insects
(mean = 5.42) and the menu with insects and the carbon footprint (mean = 4.72). Both means are relatively high, and this significant difference is therefore not considered as an issue with the further analysis. All means and standard deviations for the above mentioned variables are provided in appendix table
3A.
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Table 2 outlines the actual choices made by the respondents in each of the three experimental groups.
In order to test if there is any association between the choice of dish and the experimental conditions a
chi-square test is run.
Table 2: Actual choice (frequency distribution) between the experimental groups (n=316)
Menu item

Menu: Control

Menu: Insects

Menu: Insects + CO2

(n=92)

(n=99)

(n=125)

Beef steaks and fries

34 (37.0%)

26 (26.3%)

35 (28.0%)

Lamb chops and potatoes

15 (16.3%)

11 (11.1%)

16 (12.8%)

0 (0.0%)

6 (6.1%)

2 (1.6%)

Butter chicken and rice

17 (18.5%)

12 (12.1%)

40 (32.0%)

Smoked salmon risotto

18 (19.5%)

28 (28.2%)

21 (16.8%)

Vegetable lasagne with
bread

6 (6.5%)

7 (7.1%)

6 (4.8%)

Lentil soup with bread

2 (2.2%)

NA

NA

NA

9 (9.1%)

5 (4.0%)

Pork meatballs in red
sauce

Tacos with crickets

Note: For the chi-square test performed, the categories of lentil soup and tacos with insects were combined in order to not
have any missing data or empty cells.

An association between the variables of the experimental conditions and the choice of dish on the menu
was observed with a significant chi-square test (χ2(12)=30.505, p=.002). Cramer’s V is .220 and significant (p=.002) indicating a moderate to strong association between the two variables.
Choice of dish differs between the experimental conditions. In the control condition, most respondents
choose the beef steak dish (37.0%). Quite a few respondents also choose the lamb chops (16.3%). In the
insect condition, fewer respondents choose these dishes (26.3% and 11.1%, respectively). Instead, in the
insect condition, most respondents choose the smoked salmon dish (28.2%). Only a few respondents
choose the dish with insects (9.1%). Respondents in the insect and carbon footprint experimental condition most often choose the chicken dish. In this condition, the fewest respondents choose the smoked
salmon dish compared to the other conditions. This is an interesting difference between the insect condition and the insect and carbon footprint condition, as when only insects are present the choice seems
to be pulled towards fish and insect dishes, but when the respondents can see the climate impact of the
dish, this choice is pulled towards the chicken dish, i.e. the meat dish with the lowest carbon footprint.
The climate impact of smoked salmon risotto was 1203 on the menu, whereas the climate impact of the
119

butter chicken dish was 491 (Bon Appétit Management Company, 2021). The climate impact of the
salmon dish is the footprint for farmed salmon and not wild. Had it been wild salmon, the climate impact would have been significantly lower, as well as lower than the chicken dish. The results could indicate, that intuitively the respondents think of fish as more sustainable than both red and white meat,
but when presented with the actual climate impact, they turn to the more sustainable protein source
(which in the case of the menu with carbon information was the chicken dish). They therefore seem to
be following a sustainability principle in choosing the dish, and the final choice then differ between the
experimental menu conditions, as the respondents choose what is at that point seen as more sustainable.
The chi-square test is sufficiently robust, as only four cells (19.0%) have expected counts less than five
and that the minimum expected count is 2.33. Still, in order to make sure the cells with low counts have
not skewed the results, an additional chi-square test is run where the menu items are collapsed into
three categories: red meat (beef and lamb), white meat (pork and chicken), and one category for fish,
vegetable, and insects (see table 3). This division is chosen as it both from a consumer health point of
view and a sustainable point of view is sensible to talk about a shift away from an omnivorous diet to a
pescetarian/vegetarian diet (Tilman & Clark, 2014; Vanham et al., 2018).
Using these categories instead ensures zero cells with an expected count less than five and the minimum expected count is 22.42. The chi-square test still indicates a significant association between the
two variables (χ2(4)=17.051, p=.002). Cramer’s V is .164 and significant (p=.002) indicating a moderate
association between the two variables.
Table 3: Actual choice (frequency distribution of merged menu options) between the experimental groups
(n=316)
Menu item

Menu: Control

Menu: Insects

Menu: Insects + CO2

(n=92)

(n=99)

(n=125)

Red meat (beef or lamb)

49 (53.3%)

37 (37.4%)

51 (40.8%)

White meat (pork or
chicken)

17 (18.5%)

18 (18.2%)

42 (33.6%)

Fish/vegetable/insects

26 (28.2%)

44 (44.4%)

32 (25.6%)

In order to determine which factors impact the choice of dish a discriminant analysis is run. The dependent variable is the choice of either red meat, white meat or the options with fish, vegetable or insects.
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The independent variables included are the level of knowledge of edible insects (hypothesis 1), the intention to reduce meat intake (hypothesis 2), food neophobia, and a measure of how sustainable the
respondents find edible insects.
The overall model is significant in discriminating between the three choice categories with a Wilk’s
lambda of .851 for the first function (χ2(8)=50.134, p<.001). Of the four independent variables, three display differences in group means that are significant: the intention to reduce meat intake
(F(2,313)=20.245, p<.001), food neophobia (F(2,313)=4.797, p=.009), and the perception of how sustainable insects are (F(2,313)=3.413, p=.034). The level of knowledge of edible insects is the only variable
that does not help in distinguishing between the groups (F(2,313)=1.856, p=.158). Hypothesis 1 is not
confirmed, as the level of knowledge of edible insects does not seem to have an effect of the susceptibility to the prime and thereby on the choice of dish.
The level of knowledge and the measure of how sustainable insects are have a correlation of .402. These
two variables are potentially linked, as the knowledge you have of edible insects, would feed into how
sustainable you think they are. But if this was the case, the correlation could be assumed to be even
higher. The scale for level of knowledge goes from 0-11, and the scale for the perceived sustainability of
edible insects is from 1-7, so they cannot be subject to direct statistical comparison. The mean for
knowledge, however, is 3.89, indicating a relatively low level of knowledge for the sample, while the
mean for perceived sustainability of edible insects is 4.57, which would indicate a high level of agreement with insects being sustainable. The respondents seem to have absorbed and accepted the idea
that insects are a sustainable protein source, without knowing much about the specifics of what makes
them sustainable. It could be argued that the mere belief that insects are sustainable is enough to guide
consumers in their choice, and that a high level of objective knowledge might not be necessary.
Hypothesis 2 stated that respondents with an intention to reduce their meat consumption and generally
eat more sustainable foods would be more affected by the prime. The intention to reduce meat intake is
significant in distinguishing between groups, as stated above, thus confirming hypothesis 2. Furthermore, the intention to reduce meat intake is also the variable with the highest shared variance with the
discriminant score and the largest coefficients, meaning this variable is the one with the highest impact
on the choice of dish (table 4). As homogeneity of variance has been established (Box’s M=23.326,
p=.295), it is possible to look at the non-standardised discriminant function coefficients in table 4, and
the intention to reduce meat has the largest coefficient by far of .659. This is further supported by look-
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ing at the structure matrix coefficients which are each independent variable’s correlation with the discriminant score. When this coefficient is squared, the shared variance with the discriminant score is obtained (table 4). Both these measures support our finding that the intention to reduce meat is the variable with the largest impact on choice of dish.
The respondents in the sample are not very food neophobic in general (mean of 3.14 for the whole sample, see appendix table 4A), but interestingly the respondents that choose the red meat options are the
most neophobic. This is also indicated by the negative discriminant coefficient in table 4. The negative
coefficient for the perceived sustainability of insects seems counterintuitive, as we would assume that
the more one perceives insects as being a sustainable protein, the more likely it is this person would
choose more sustainable dishes (i.e. we would expect a positive association). However, when looking at
the means for the three groups in table 4A (appendix) all are above 4 and therefore relatively high for all
groups, and the highest score is indeed found for the respondents that choose the fish/vegetable/insect
options. The negative coefficient could therefore be an outcome of the white meat group of respondents having the lowest level of perceived sustainability of insects (table 4A).
Table 4: Function coefficients of the discriminant analysis with choice of dish as dependent variable (n=316)
Independent variables

Canonical discriminant function coefficients

Standardised canonical discriminant
function coefficients

Structure matrix

Shared variance
with discriminant score

Food neophobia

-.361

-.394

-.446

.199

Knowledge

.007

.016

.085

.007

Intention to reduce
meat

.659

.947

.922

.850

Perceived sustainability
of insects

-.141

-.247

.202

.041

Constant

-.531

-

-

-

Note: Only coefficients shown for the first function with an eigenvalue of .152, Wilk’s lambda of .851 (χ2(8)=50.134, p<.001).
The functions correctly classified 49.7% of the cases, and 49.1% of cross-validated cases. Shared variance with discriminant
score is the structure matrix coefficient squared.

Discussion
This study showed that priming more sustainable food choice through presenting insects as a menu
choice option is a promising avenue. The presence of an insect dish on a restaurant menu did influence
the choice of dish in a more sustainable direction, namely away from red meat and towards white meat
and fish, vegetable, or insects options and towards options with a lower carbon footprint. Even though a
considerable portion of respondents shifted their choice away from red meat, many consumers were
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still choosing these red meat dishes in the two experimental conditions with insects (37.4% and 40.8%,
respectively). Therefore, the insect prime, both with and without carbon footprint information, is not
enough to shift all consumers away from more unsustainable animal protein options.
Still, the presence of insects on the menu does seem to have an effect on choice of dish. More consumers in the insect condition shift their choice from red meat to dishes with fish, vegetables, or insects
compared to the control condition. Given that respondents generally agree with the statement that insects are a sustainable protein source (mean=4.57, std.dev.=1.767), our basic argument of insects as a
sustainability prime is plausible. Edible insects on the restaurant menu prime consumers to make a more
sustainable choice, without having to choose the insect dish.
Interestingly, it is the belief that insects are sustainable that has an impact on the choice of dish in a
more sustainable direction and not the level of objective knowledge of edible insects. Even though consumers do not have a high level of objective knowledge of edible insects, this is not a detriment to them
having an influence on choice, as the mere belief in the sustainability of insects is enough to push the
choice in a more sustainable direction. It does seem that our proposed mechanism is supported and that
the presence of insects on the menu activates the belief that they are sustainable and this activation of
the concept of sustainability leads to the respondents being more likely to choose based on this sustainability knowledge structure. Further research will need to look into this mechanism in order to confirm
these findings.
The experimental condition with insects present as well as the carbon footprint of the dishes also shift
consumer choice away from red meat, but instead of moving it to the fish/vegetable/insect category, it
is shifted more towards the white meat options. The choice itself is still shifted away from the most unsustainable options, but moved to other meat products. For the condition with insects, the dish most
chosen is the smoked salmon risotto, but for the condition with insects and carbon footprint the dish
most chosen is the dish containing chicken. The carbon footprint of the salmon dish is higher than the
chicken dish (1203 compared to 491) and when this information is made available to the respondents,
they seem to shift their choice to the more sustainable (lowest carbon footprint) option. Without the
carbon footprint information, respondents seem to assume that fish is environmentally better than any
meat. The respondents in this study are overall aware of the impact meat production has on the environment (mean=4.52, std.dev.=1.44), and could therefore be employing the heuristic of choosing something other than meat, when exposed to the insect condition.
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The high awareness of the sample of meats impact on the environment goes against previous research
that has found a very low awareness among Western consumers in general (Hartmann & Siegrist, 2017).
This study might therefore have overestimated the effect of insects as a sustainability prime, and perhaps the prime will not have the same effect in other societies if consumers there are not as aware of
the issues of meat. This is a point for future research to examine.
Previous research has found that consumers have been confused about the display of carbon emission
information on menus at a restaurant, and they did not understand the numeric values and the meaning
they conveyed (Filimonau et al., 2017 A). In a qualitative study, Filimonau and colleagues (2017 A) found
that half of the interviewees were confused by the information on carbon footprint. In a survey study,
however, it was found that consumers were generally positive towards having this type of information
on the menu, but that only a small fraction of the consumers (11.5%) would take it into account when
choosing a dish at a restaurant (Filimonau et al., 2017 B).
In this study, the respondents were not introduced to the carbon emission data and the interpretation
of it before seeing the menu in the experimental condition with insects and CO2 information. They only
saw the label CO2 footprint followed by a number. This was a very simplified way of presenting this type
of data, and this might have helped the respondents better understand it. Furthermore, because they
could see the numeric value for all the dishes on the menu, the logic might be clearer, as the beef and
lamb had the highest CO2 footprint and the vegetable dishes and insects had the lowest.
The question is then if this carbon emission information should be displayed or if the more subtle sustainability prime of insects would be enough to shift consumer restaurant food choice. Approximately
the same percentage of respondents shifted away from the red meat options towards either white meat
or the fish/vegetable/insect options on the menus in the experimental conditions compared to the control condition. In terms of reducing red meat choice, both conditions are therefore effective. If the presence of an insect dish were enough to shift choice, then using such a dish on menus would be preferred
in order to keep the complexity for the consumer down. However, the respondents in this study were
instructed to read the menu through before making a choice, and it is not a given that they will display
the same level of engagement at a restaurant in a real-life setting. Including the climate impact might
then be a necessary tool to grab consumer attention when many other stimulus are fighting for their attention.
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Furthermore, food choice at a restaurant is not necessarily the same as a food choice for an everyday
meal. It is important to look into other contexts of food choice and see the effect of having insects present there will have.
Having an intention to reduce meat intake in general was the most important factor influencing the
choice of dish. If an intention is present, then more sustainable dishes were chosen (white meat and
fish/vegetables/insects). For consumers who have made a decision to try to cut down their meat consumption, intention and behavior seem to be closely linked. The choice in the study was only hypothetical, as it did not have any consequences for the consumer to choose the dish. However, the respondents were only instructed to choose the dish they would like to eat from the menu if they were visiting.
No other influences to act more sustainably should therefore have affected the choice.
Food neophobia, on the other hand, pulls consumers away from the white meat and fish/vegetable/insect options. This seems to indicate that red meat is still seen as the norm and what most consumers are
used to. Perhaps this is even more evident in a Danish society, where meat is still often the main component of the meal (Stamer et al., 2019).
The sample drawn for this study was skewing slightly older than the population. Looking at previous
studies this might have dampened the effect of the prime, as studies have found younger consumers to
be more positive towards edible insects (e.g. Verbeke, 2015; Videbæk & Grunert, 2020). However, other
studies have not ruled out an older segment of consumers that would also be open to trying insects
(Myers & Pettigrew, 2018). There are also more males than females in the sample, and this can also
have an influence on the results, in that men have been found to be more positive towards (trying) insects in previous studies (e.g. Hartmann et al., 2015; Menozzi et al., 2017; Verbeke, 2015). Future research will have to look into sociodemographic effects and examine the direction of the influence.
A theoretical issue of this study is that in using spreading activation theory, it is not always possible to
predict what the outcome of a certain prime will be. It is also possible that the same prime will have different outcomes for different people (Schröder & Thagard, 2013). It would be beneficial with further research of the perception of insects and what associations and feelings the presence of insects on the
menu elicits in consumers, in order to confirm the sustainability association. In order to confirm the
mechanism that we propose, it will also be necessary to replicate these findings in different contexts, to
see if the effect still holds.
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The implications of this study are expanding the entomophagy consumer research in several ways. First,
it expands the role of edible insects in the market, going from a novel food option to a sustainability
prime. Second, it furthers the understanding of the link in the mind of the consumers of insects and sustainability. The Danish sample of respondents agreed that edible insects were a sustainable protein
source, and this association needs to be strengthened going forward. It is likely that with insect products
present in the market, familiarity will increase and more sustainable consumer choices overall will follow. This research is the first step in examining these connections and further research is encouraged.
The implications for marketing professionals center on the idea of trigger foods. It was shown that including an insect option has an effect on the choices of other food options. In a practical context, this
could mean including food options in the choice environment that would enable more sustainable
choices. Even though a majority of the consumers will likely experience the insect options as a trigger
food, we did find some consumers in this study that chose the insect option on the menu. This could
point to insects as being a niche market and given that the global market for insects is projected to grow
(GM Insight, 2020), being one of the companies to introduce these insect products could potentially create first mover advantages. Indicating the climate impact in the form of carbon emission statements for
food also seem to be an avenue to explore further, especially in countries with a higher level of awareness of the impact of meat on the environment.

Conclusion
Edible insects are still a niche product in Western countries, in spite of their many benefits for the health
of the consumer as well as for the environment. The main aim of this study was to examine the use of
edible insects as a prime for sustainable food choice, in order to circumvent the rejection response so
often found in studies on entomophagy. The results indicate an effect on food choice in a more sustainable direction when insects are present in the choice environment, where less red meat options are chosen, and more white meat, fish, and vegetable options are chosen. The intention to reduce meat consumption increased the likelihood of making a more sustainable food choice, but objective knowledge of
sustainable insects did not have any significant effect. Edible insects could function as a trigger food for
more sustainable food choice until Western consumers become more familiar with them and thereby
more ready to adopt.
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Appendix
Table 1A: Experimental stimulus for each of the three experimental conditions
Menu: Control

Menu: Insects

Menu: Insects + CO2

Beef steak and fries – Rump pavé,
hand cut chips, béarnaise sauce

Beef steak and fries – Rump pavé,
hand cut chips, béarnaise sauce

Lamb chops and potatoes – Lamb
chops, buttered potatoes, courgette and feta salad

Lamb chops and potatoes – Lamb
chops, buttered potatoes, courgette and feta salad

Beef steak and fries – Rump pavé,
hand cut chips, béarnaise sauce
[CO2-footprint = 2839]

Pork meatballs in red sauce – Pork
meatballs, red pepper sauce, spaghetti

Pork meatballs in red sauce – Pork
meatballs, red pepper sauce, spaghetti

Butter chicken and rice – Lemon
butter chicken, cream sauce, rice

Butter chicken and rice – Lemon
butter chicken, cream sauce, rice

Smoked salmon risotto – Smoked
salmon, spinach, risotto

Smoked salmon risotto – Smoked
salmon, spinach, risotto

Butter chicken and rice – Lemon
butter chicken, cream sauce, rice
[CO2-footprint = 491]

Vegetable lasagna with bread – Lasagna with eggplant, spinach, ricotta

Vegetable lasagna with bread – Lasagna with eggplant, spinach, ricotta

Smoked salmon risotto – Smoked
salmon, spinach, risotto [CO2-footprint = 1203]

Lentil soup with bread – Soup with
lentils, kale, carrot, curry

Tacos with crickets – Fried crickets
tacos, peppers, corn, lime and coriander dressing

Vegetable lasagna with bread – Lasagna with eggplant, spinach, ricotta [CO2-footprint = 771]

Lamb chops and potatoes – Lamb
chops, buttered potatoes, courgette and feta salad [CO2-footprint
= 2140]
Pork meatballs in red sauce – Pork
meatballs, red pepper sauce, spaghetti [CO2-footprint = 1659]

Tacos with crickets – Fried crickets
tacos, peppers, corn, lime and coriander dressing [CO2-footprint =
353]

Table 2A: Survey items and results from exploratory factor analysis
Items

Food
neophobia

I am constantly sampling new and different foods (R).

.628

I don’t trust new
foods.

.619

Health
value

Sustainability
value

Attitude
to climate
change

Attitude
of
meats
impact

Intention to
reduce
meat
consumption

Belief of
insects
as sustainable

Intention to
eat insects

Intention to
buy insects
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If I don’t know what is
in a food, I won’t try
it.

.429

I like foods from different countries (R).

.721

Ethnic food looks too
weird to eat.

.744

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

.699

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

.736

I am very particular
about the foods I will
eat.

.610

I will eat almost anything (R).

.611

I like to try new ethnic restaurants (R).

.756

I consider myself very
health conscious.

.868

I think it is important
to eat healthily.

.791

My health is dependent on how and what
I eat.

.710

Health aspects are
the most important
thing for my food
choice.

.780

I think that I take
health into account a
lot in my life.

.856

The effects of pollution on public health
are worse than we realise.

.747

Pollution generated
here harms people all
over the earth.

.761

The balance of nature
is delicate and easily
upset.

.755
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Sustainability and
protecting the environment are the most
important factors for
me regarding food
choice.

.697

I think it is important
to eat sustainably because of the environment.

.794

The seriousness of climate change has
been exaggerated (R).

.755

Climate change is an
unstoppable process,
we cannot do anything about it (R).

.600

Agriculture and animal husbandry together are one of the
major causes of climate change.

.767

In the coming years,
agriculture and animal husbandry will
suffer strongly from
the effects of climate
change.

.508

If agriculture and animal husbandry
change the way they
work, they can counter climate change.

.794

Meat production
worsens climate
change significantly
more than plant production.

.821

Food production
causes significant environmental problems.

.843

I can make a difference to environmental issues with my
food choices.

.851

Meat consumption
should be lowered for
environmental reasons.

.893
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I am actively trying to
reduce my meat consumption in my daily
diet.

.818

I have cut specific
food products out of
my diet, because they
are unsustainable.

.860

I am willing to change
my diet, if I find out
that something I eat
is unsustainable.

.899

Edible insects are a
sustainable alternative protein.

NA

I would be willing to
eat insect-based
foods in my daily diet.

NA

I would be willing to
buy insect-based
foods if they were
available on the market.

NA

Note: Factor loadings for the exploratory factor analysis. Method: principal components. R = reverse coded. All items were
translated to Danish in the survey.

Table 3A: Means and standard deviations for the three experimental groups across independent variables
(n=316)

Food neophobia1

Health value scale2

Sustainable value
scale3

Knowledge scale4

N

Mean

Standard deviation

Control

92

3.19

1.070

Insects

99

3.07

1.097

Insects+CO2

125

3.16

1.146

Control

92

4.70

1.110

Insects

99

4.82

1.063

Insects+CO2

125

4.82

1.101

Control

92

4.55

1.283

Insects

99

4.63

1.169

Insects+CO2

125

4.68

1.076

Control

92

3.66

2.093

Insects

99

4.06

2.329

Insects+CO2

125

3.91

2.430

Control

92

4.49

1.196
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Attitude climate
change scale5

Insects

99

4.58

1.087

Insects+CO2

125

4.52

1.074

Attitude awareness
of meats impact
scale6

Control

92

4.41

1.521

Insects

99

4.66

1.517

Insects+CO2

125

4.48

1.311

Intention to reduce
meat and other unsustainable foods
scale7

Control

92

3.39

1.555

Insects

99

3.59

1.515

Insects+CO2

125

3.41

1.509

Perception of insects
as sustainable protein8

Control

92

4.43

1.705

Insects

99

4.70

1.832

Insects+CO2

125

4.58

1.766

Control

92

5.76

1.500

Insects

99

5.37

1.810

Insects+CO2

125

5.67

1.605

Control

92

4.86

2.131

Insects

99

4.47

2.210

Insects+CO2

125

4.48

2.101

Control

92

4.45

1.750

Insects

99

4.34

1.869

Insects+CO2

125

4.41

1.700

Control

92

5.39

1.617

Insects

99

5.34

1.513

Insects+CO2

125

5.28

1.644

Control

92

5.12

1.702

Insects

99

5.42

1.697

Insects+CO2

125

4.72

2.046

Control

92

4.98

1.710

Insects

99

4.66

2.021

Insects+CO2

125

4.72

1.908

Control

92

NA

NA

Insects

99

2.84

1.724

Insects+CO2

125

2.91

1.884

Preference for beef
steak and fries9

Preference for lamb
chops and potatoes10

Preference for pork
meatballs in red
sauce11

Preference for butter
chicken and rice12

Preference for
smoked salmon risotto13

Preference for vegetable lasagna with
bread14

Preference for tacos
with crickets15

Note: 1: F(2,313)=.321, p=.726. 2: F(2,313)=.367, p=.693. 3: F(2,313)=.293, p=.746. 4: F(2,313)=.723, p=.486. 5: F(2,313)=.177,
p=.837. 6: F(2,313)=.819, p=.442. 7: F(2,313)=.529, p=.589. 8: F(2,313)=.524, p=.593. 9: F(2,313)=1.498, p=.225. 10:
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F(2,313)=1.030, p=.358. 11: F(2,313)=.082, p=.921. 12: F(2,313)=.132, p=.876. 13: F(2,313)=4.101, p=.017. 14: F(2,313)=.780,
p=.459. 15: F(2,313)=.091, p=.763.

Table 4A: Means and standard deviations for respondents choosing either red meat, white meat, and fish/vegetables/insects (n=316)

Red meat

White meat

Fish/vegetables/insects

Total

Mean

Standard deviation

Food neophobia

3.3453

1.12361

Knowledge

3.8540

2.35003

Intention to reduce meat

2.8905

1.40965

Perceived sustainability of
insects

4.4672

1.81922

Food neophobia

3.0688

1.01453

Knowledge

3.5325

2.43107

Intention to reduce meat

3.6926

1.32096

Perceived sustainability of
insects

4.2857

1.71569

Food neophobia

2.9118

1.10966

Knowledge

4.1961

2.11098

Intention to reduce meat

4.0458

1.55220

Perceived sustainability of
insects

4.9314

1.69016

Food neophobia

3.1380

1.10664

Knowledge

3.8861

2.30245

Intention to reduce meat

3.4589

1.52211

Perceived sustainability of
insects

4.5728

1.76682
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Chapter 7
Summary and discussion
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Summary of findings
Each of the three papers presented in the previous chapters contribute to the overall problem statement of this thesis: How can Western consumers be convinced that adoption of edible insects is acceptable?
Paper 1 addressed the main attitudes influencing the intention to eat insects and examined the extent
to which these attitudes were ambivalent. In this study, we confirmed the multidimensionality of the
attitude towards entomophagy among Western consumers. The attitude is not only positive or negative,
but is both at the same time, having a level of interest and a level of disgust operating simultaneously
and pulling the consumer in opposite directions. The tension between the different dimensions of the
attitude is termed attitudinal ambivalence, and is an expression of the lack of attitudinal consistency
within the attitude towards a specific object. In a socio-cognitive theoretical perspective, this ambivalence is problematic, as it becomes less straight-forward to predict intention and behaviour from the attitude, because consistency have been found to be necessary for using the attitude as a predictor of behaviour.
In paper 1, three segments of consumers are found. The first segment, the Insect opponents, are the
most negative towards edible insects. They are the most disgusted and have the least level of interest
towards edible insects compared to the other two segments. The level of food neophobia is also the
highest in this segment. The consumers in this segment tend to be older, with a relatively equal gender
split, and very few have tried to eat insects before.
The second segment, the Insect feeders, also show low levels of interest towards eating insects, but they
are positive towards using them as feed instead. As the first segment, these consumers try to avoid eating whole insects, but whereas the consumers in segment 1 tried to avoid crickets, this segment dislikes
mealworms even more. The Insect feeders have low levels of contamination disgust. They tend to be
female and the majority have not eaten insects before.
The third and final segment found is the Potential entomophagists. These consumers actually slightly
prefer the insect options, although the parameter values are very small. They display the highest level of
contamination disgust, but the lowest levels of attitude disgust, and a high level of interest. They are the
most neophilic segment. They are more negative towards using insects as feed. The consumers in this
segment tend to be younger males that have tried to eat insects before.

138

There is a degree of ambivalence for all three segments of consumers. Both the positive and the negative component of the attitude influence intention for all consumers. In calculating ambivalence index
scores we find that all consumers have some degree of both interest and disgust embedded in the attitude. There was no significant difference in the index scores between the three segments, but the Potential entomophagists have a tendency to be more ambivalent than the other two segments. Both the
Insect opponents and the Insects feeders were the segments that were the most disgusted by the idea
of eating insects, and significantly more so than the Potential entomophagists, but when looking at the
two dimensions of the attitude, these two segments are more influenced by the positive (interest) dimension, than the negative (disgust) dimension. The Potential entomophagists, who were significantly
less disgusted than the other two segments, are on the other hand almost influenced equally by the positive and the negative attitude component.
Paper 1 highlights that the attitude towards edible insects among Western consumers is more complex
than a unidimensional measure, and that consumers are both pulled and pushed by the attitude in their
intention to engage in entomophagy. This ambivalence makes it harder to predict intention from the attitude, but should at the same time make it easier for marketers to influence the attitude, as ambivalent
attitudes are easier to change.
Paper 2 addressed the emotional response to entomophagy hinted at in paper 1, and examined the possibility of manipulating environmental factors based on cognitive appraisal theory in order to influence
the emotional response. Two studies were conducted in paper 2. In the first study, which was a projective vignette study, we found that it was possible to manipulate cognitive appraisal dimensions in order
to influence the emotional response to entomophagy. When the consumption situation was set up to be
appraised as motive-consistent by the respondents, then it was possible to elicit higher levels of positive
emotions: There was more interest shown towards edible insects as well as a higher level of liking. Similarly, this condition also elicited lower levels of negative emotions towards the consumption situation:
Respondents displayed lower levels of disgust, disliking, discontent, and disappointment. The emotional
response also seemed to influence the intention to both eat and buy edible insects for the respondents
themselves.
The first study emphasised motive-consistency as a key driver for the elicitation of the emotional response to edible insects. This was the case for both heightening of the positive emotions and in downplaying the negative emotions. Aligning entomophagy with values or goals of the consumers will therefore be key in changing the emotional response. This first study showed that the emotional response to
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eating insects is not locked into a disgust response and that consumers can imagine a different reaction
to eating insects.
The second study in paper 2 focused on changing the emotions of the respondents themselves, still using a vignette approach. No significant differences were found in this study, but a trend for the conditions with whole insects (as opposed to the ones with insects as ingredients) indicated that the positive
emotions were higher when the consumption situation was framed as being motive-consistent, and the
negative emotions were lower as well. This trend was especially found in the group of respondents with
a medium level of interest in eating insects, indicating that they might be the ones that we could potentially nudge using these cognitive appraisal framings. They seem to be the undecided, in-between consumers, who do not have a strong negative or a strong positive attitude towards edible insects. This
might make them more likely to engage with the primes and appraisals as they have not made up their
mind in one direction or the other.
In study 2 we also looked at which factors influenced the emotional response to edible insects. Food neophobia did not have a significant effect on the emotional response for any of the emotions measured.
The demographic variables, however, did have effects in various ways. Younger consumers were more
excited, but they were also more negative compared to the older respondents. This could be an indication that the older consumers are the ones that will be easiest to influence in a positive direction. Gender did not have a significant effect on any of the emotions. This is contrary to what we found in paper
1, where it was mostly the younger males that were categorised as the potential insect eaters. This second study seemingly points in a different direction when it comes to defining the segment of consumers
most likely to adopt insects. This result will be discussed further in the Discussion section of this chapter.
Having tried to eat insects before affected the emotions liking, excitement, and contentment positively.
Having eaten insects before did not have any significant effect on the negative emotions, which indicates that eating insects does not change your negative emotions concerning entomophagy and only
heightens the positive ones, which could lead to heightened ambivalence.
Paper 3 focused on the possibility of using edible insects as a sustainability prime in a choice situation,
which could lead to respondents choosing more sustainable options. When insects were present in a
choice set (represented by a restaurant menu), it pushed the choice of dish in a more sustainable direction, which meant away from red meat and towards fish/vegetable/insect options. When both insects
and information on the carbon footprint of the dish was present in the choice environment, the effect is
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not as large, but choice is still pushed away from red meat and towards white meat. The level of objective knowledge of edible insects the respondents had did not have an effect on choice. Instead, the perception of the sustainability of insects as a meat alternative did have a significant effect. The goal or the
intention to reduce meat intake was significant in determining choice, and this was the factor with the
largest impact on choice.
Paper 3 highlights the value that insects could work as a trigger food for more sustainable food choice in
Western markets, at least until consumers are more familiar with entomophagy and adopt the insect
dishes and products themselves.

Discussion
In order to discuss the findings of the three studies of this thesis, we again turn to the theoretical framework established in chapter 2. The framework can be seen below in figure 7.1, where it has been slightly
modified. These modifications will be explained throughout the discussion. The findings of the thesis
summarised above both follow and deviate from previous research and open for new insights on both
barriers and potential for edible insect products on Western markets.
First of all, the overall theoretical framework presented in chapter 2 seems to be a plausible outline of
the stages towards adoption. In paper 1, the basic socio-cognitive assumption of attitudes influencing
intention is confirmed, supporting the link between the stage of attitude and emotions and the intention stage in figure 7.1. In paper 2, we also establish that the emotional response carries over to the intention to eat, which again is in line with the socio-cognitive framework of this thesis. Paper 3 indicates
that it is possible to activate inherent goals or motivations of the consumer using priming, which consequently influences food choice. The overall model for the thesis is therefore in line with the general findings of the papers. The purchase and adoption stages of the framework, though, were not part of the
empirical work in this thesis.
Attitudes were the main focus in paper 1 (chapter 4). In the paper, we found that the attitude towards
entomophagy is multidimensional and consists of both a positive and a negative component. This multidimensionality leads to ambivalence, in that consumers are pushed and pulled in different directions by
their attitude. An ambivalent attitude has been found to be less efficient in predicting intention and subsequent behaviour compared with a consistent (i.e., more unidimensional) attitude (Armitage & Conner,
2000; Conner et al., 2002). All consumers were found to have ambivalent attitudes to some degree in
paper 1, and this could potentially explain why there have been inconsistencies in previous studies on
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how large a segment of consumers would be ready to adopt edible insects. If only a unidimensional positive-negative attitude measure is used in a study, then this would only reveal one aspect of the influences on intention or an average of the opposing dimensions.
The attitude ambivalence makes the link between attitude and intention (Decision in figure 7.1) less
straightforward, and it becomes harder to predict intention only based on attitude. One modification of
the framework in figure 7.1 is the addition of attitude ambivalence as a moderator between the attitude
and the decision to adopt or reject. The level of ambivalence is affecting the strength of the relationship
between the attitudes and emotions and the intention. Dependent on the level of ambivalence for the
consumer, different degrees of intention will follow. In paper 1, where the level of attitude ambivalence
was determined based on the scores of the multidimensional measure of the attitude (interest and disgust), the ambivalence is highly interrelated with the attitudes. However, what would be beneficial going forward would be to include a measure of felt ambivalence (Jonas et al., 2000), which is a more cognitive measure than the current affective measurement of the attitudes. This would be a more independent measure of the ambivalence in the theoretical framework outlined here, which would not depend on the measures of the attitude.
The addition of ambivalence to the framework emphasises the distinction between the interest and the
disgust dimensions of the attitude found in paper 1. Even though we find that the segment of consumers that are most likely to adopt edible insects are the most interested in it and the least disgusted by it,
they are still influenced by both attitude dimensions in their intention to eat both whole insects and insects as ingredients. In addition, the intention to eat insects of the Potential entomophagists also seem
to be more influenced by the disgust dimension than the interest dimensions. The other two segments
are more influenced by the interest dimension. This is interesting, since the level of both disgust and interest differs significantly between the three segments: The insect opponents have the highest level of
disgust and the lowest level of interest, the Insect feeders are slightly less disgusted and more interested, and the Potential entomophagists have the lowest level of disgust and the highest level of interest. Even though the interest levels of the Insect opponents and the Insect feeders are relatively low, it
is still enough to have an impact on the intention to eat.
An important factor that separates the Potential entomophagists from the other two segments is that
they tend to have eaten insects before. This could indicate that even though interest for tasting insects
in the future is still high, once the consumer tastes them, interest is no longer the main driving force behind the intention to eat. Once you have tasted edible insects, other factors take over from the interest
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in driving the intention and eventually choice. This is also indicated in paper 2, where a (vignette) consumption scenario was outlined, and following this scenario, food neophobia had no significant impact
on the emotional response. This could be an indication that food neophobia only plays a role before the
initial trial of edible insect products, but that other factors might then be important when continued
trial and eventually adoption are in question. As tasting of edible insects would increase familiarity, it
makes sense that food neophobia no longer has a major effect on the consumers.
These findings also underline the distinction in the theoretical framework between purchase and adoption. Trying insects once is of course not the same as adopting them into an everyday diet, and the distinction between intention to try and the intention to adopt has also been emphasised by previous research (Tan et al., 2016). Food neophobia seems to be a barrier for the initial trial of insects (paper 1),
but once the consumer has eaten insect products, then the initial propensity to avoid the novel food
goes away, and more ideational concerns (Rozin & Fallon, 1987) replace it. This is evident by the disgust
dimension of the attitude actually playing a bigger role than the interest dimension in influencing intention for the Potential entomophagists in paper 1. Study 2 also showcases this, in that trying edible insects only has an influence on positive emotions felt from an (imagined) encounter with edible insects,
but no significant influence on the negative emotions. Tasting edible insects might make you more positive towards eating them again, but the level of disgust and other negative emotions will not be influenced by this.
Increasing interest levels without changing the levels of the negative emotions will impact the level of
attitude ambivalence felt by consumers, because if marketers actively try to increase the level of interest in edible insects, and the disgust consumers feel towards them stay the same, the result will be more
ambivalent consumers. As mentioned before, this will make it harder to segment the market as the attitude will not be a stable measure to use to predict intention. Ambivalent attitudes have been found to
be easier to change, however (Eagly & Chaiken, 1998). When consumers are pulled in different directions by the multidimensionality of their attitude, it is easier to argue for or against their perceptions.
We argue in paper 1 that there are indications of a level of felt ambivalence, especially for the Potential
entomophagist segment, and this could lead to more engagement and more elaboration when presented with insect products, leading to a stronger link between attitude and behaviour (Jonas et al.,
2000).
One way to influence the ambivalent attitudes of the consumers could be to use priming, as was done in
paper 3. In the modified theoretical framework in figure 7.1, priming has been inserted as influencing
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already existing knowledge structures and cognitive processing of the consumer. Priming makes certain
knowledge more accessible to the consumer in a consumption situation, and the possibility of calling the
attention towards sustainable motivations and intentions of the consumer, is a promising avenue to explore. Both paper 2 and paper 3 underline the importance of the inherent knowledge of the consumer,
in that emphasising different values, goals, or motivations to eat insects seems to have an impact on the
intention to eat them. This was seen in paper 2, where motive-consistency was the key driver of the
emotional response to edible insects. Once eating insects was aligned with the values or goals of the
consumer, the emotional response was more likely to change in a positive direction. We also found that
the emotional response had an effect on intention, so priming could be seen as a first step towards
changing the behaviour of the consumers. Paper 3 emphasised this, in that we found that choice in the
primed conditions was mostly affected by an already existing intention to reduce meat consumption.
This pre-existing intention was then activated in a form of goal priming in the study, leading to the consumers making more sustainable food choices.
The priming of goals, motivations and intentions in figure 7.1 is to be understood as a form of non-conscious goal priming, in that the environment is used to activate a certain representation in the mind of
the consumer, and that this process happens without the consumer being aware of it (Bargh et al., 2001;
Chartrand & Bargh, 1996). In paper 3, the mere presence of insects in the choice environment is enough
to affect choice, and this could be attributed to the representation of insects as something sustainable
and that a non-conscious goal to choose more “green” options is activated. It can operate in a non-conscious way and does not have to become explicitly stated for the consumer to act on it, because of the
often positive affect associated with goal attainment, and the fact that goals and intentions set beforehand are often something that will be beneficial to the individual (Custers & Aarts, 2005; Custers &
Aarts, 2007). Even without thinking about it, the goal is sought to be fulfilled automatically, because of
the positive affect associated with it.
Given the findings in paper 1 of many consumers feeling some level of disgust towards the idea of eating
insects, a potential issue with the inclusion of an insect dish in a choice set could be contamination disgust (Olatunji et al., 2009), in that the disgust felt towards the insect option could spill over to other
products in the surroundings. This could potentially be detrimental to the impact of using insects as trigger foods for more sustainable food choice, as suggested in paper 3, as consumers would reject all
dishes as they associate the disgust not only with the insect dish, but also with all the dishes on the
menu. However, as there were no significant differences in the liking scores between the menus with
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insect dishes and the control menu this does not seem to be the case. Even though not many consumers
choose the insect dish, the mere presence of one does not seem to affect the liking scores of the other
dishes available on the menu. Furthermore, in paper 1, the overall level of contamination disgust was
relatively low for all segments of consumers, and therefore this is not seen as a major concern in the introduction of insect food products on the market.
Another modification of the theoretical framework of the thesis is the addition of motive-consistency as
an influence on emotions. In paper 2, we find that motive-consistency can elicit higher levels of interest
and liking, and lower levels of negative emotions, and we therefore include this influence in the theoretical framework as affecting the emotional response. Motive-consistency was found to be the key driver
of the emotional response, and is therefore the appraisal dimension, that is included in the framework.
Aligning entomophagy with the perception that it is goal-consistent for the consumer, is similar to what
is done with priming and the influence this has on knowledge and cognitive processing. However, as motive-consistency requires an evaluation of the consumer and is more interpretative in nature (Watson &
Spence, 2007), the consumer will also be more aware of them and the processing will be more conscious. This is in contrast to the priming that functions on a subconscious level.
We have discussed the distinction between trial and adoption as an important difference in approach to
the different stages of consumer adoption, but it is also important to emphasise that the adoption stage
is not the final endpoint of the framework. Following the innovation-decision process of Rogers (2003),
the final stage of adoption (named the confirmation stage in the model by Rogers (2003)) is not fixed or
unchangeable. Even with more technological innovations, where only one initial purchase is necessary,
continued usage is not a given. In using the innovation, the consumer is trying to seek out information
that confirms that the choice made was the right one, and that adoption was beneficial. If the environment is giving signals of the product not being advantageous then this will lead to discomfort and dissonance for the consumer, which could potentially lead to innovation rejection (Rogers, 2003).
This issue is even more prominent when the innovation in question is foodstuffs, such as edible insects,
because adoption is not down to one single purchase, but instead repeat and continuous purchase of
the food innovation. Over time and with more and more repeat purchases, the likelihood of rejection is
decreasing, as the innovation becomes more and more incorporated into the diet of the consumer and
thereby embedded in food habits and preferences. In order to illustrate this issue, we include a feedback loop from adoption to previous behaviour and influences from the environment. Adoption of a
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food product is not a one-time thing, it is a choice that will be made continuously. This choice will in turn
impact future intentions and choices.
When it comes to classifying who the potential insect adopters are, there was no clear relationship between demographics and willingness to eat insects across the three papers. In paper 1 it was mostly
younger males who were found to be Potential entomophagists, but in papers 2 and 3 the distinction is
not so clear cut. Older consumers also seem to be interested in entomophagy, and seem to be affected
by the experimental manipulations (in paper 2). Perhaps demographic variables are not the most important factors when it comes to segmenting the potential insect eaters, and perhaps the awareness of
one’s food choices and the intention to change (for instance to eat less meat as in paper 3) is more important when insect consumers are to be found.
The distinction between whole insects and insects as ingredients has also been prevalent in the three
papers. Consumers are more positive towards insects as ingredients and more processed insect products (paper 1 and 2). However, paper 3 questions the role that edible insects could have, in that they are
used as a trigger food for more sustainable choice. In order for this effect to be there, they will have to
be very visible, and here whole insects will be best. If insects are hidden away in familiar foods or even
novel food products, the sustainable priming effect wears off. It can also be argued, that presenting
whole insects for consumers is a starting point for a conversation about our food habits and what we eat
in general, since we have become very far removed from the animal products that we normally consume in Western countries. Using insects as processed ingredients might make consumers eat them, but
it is questionable if it will make them change their general food behaviour in a more sustainable direction. In order for insects to be a sustainable meat alternative, they actually have to replace meat, so consumers will have to make some kind of change to their food habits. These changes will have to start with
an awareness, and this is where whole insects can grab attention more easily.
It is beneficial to question the product category of edible insects. Are they really a meat alternative or
are they some sort of functional food? Are they an entirely new product category? Research has positioned them as a meat alternative due to the high levels of protein, and it would seem as if this is how
consumers see them as well (paper 3). Using insects to replace meat products leads to the issue that
they will always be the lesser choice – they will always be the second choice compared to meat. They
will be a replacement for something else. This is a danger of framing insect products as meat alternatives. Even positioning them as a functional food can be problematic, as studies have shown that consumers might perceive them as being healthy, but not very tasty (Verbeke, 2006).
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The issues are many and more questions have come from the work of this thesis. But it is a starting point
for the discussion in society of the role of these novel food products should have, now that many of
them are on the brink of being introduced into the market.
Figure 7.1: Theoretical framework of the thesis, moderated

Limitations
The findings of the studies in this thesis are encumbered with a range of limitations. All data was collected through online surveys. These surveys all relied on self-report measures and the results are therefore reliant on the accuracy of consumer responses. This method is common to marketing and consumer
behaviour research, but it would have been beneficial to include studies with tasting sessions or reporting of actual behaviour with regards to insect food products in order to triangulate the results. It is easier for consumers to answer a survey online, knowing that it will not have any consequences in real life,
so a real-life setting or even a lab setting would create more optimal conditions for the respondents to
engage deeper with the idea of eating insects. It can also be hard for consumers to imagine a product if
they have never been introduced to it before, and a real-life setting would make this possible.
All consumer samples were reached through online consumer panels, and this could potentially bias the
results in that these respondents have agreed to be a part of the panel. There might be some consistent
individual differences between members of a consumer panel and non-members. For instance, members of a consumer panel could be more deal prone or price focused in that they are being rewarded for
their participation and completion of surveys. This could create a potential bias in the data collected and
a skewness in the results.
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Given the utilisation of surveys as the primary data collection tool, the data collected is fairly static and
the time perspective is missing from the data. Each paper is a snapshot of a certain point in time, and
the thesis would have benefitted from a more dynamic approach, taking into consideration a change
over time in consumer behaviour. As diffusion of innovations happen over time (Rogers, 2003), this view
could have provided more insights.

Contributions
Contribution to theory
This thesis contributes to consumer behaviour theory and adoption diffusion theory. Specifically, we
find, as previous research has also shown, that a socio-cognitive approach (Bandura, 1991) is beneficial
in researching consumer behaviour, especially when it comes to adoption of new products. The wellestablished attitude-intention-behaviour link (Ajzen, 1991) was also found in this thesis, with an emphasis on the attitude-intention relationship. This thesis, however, goes beyond that of a traditional sociocognitive approach and expands the framework by including more emotional measures and subconscious influences: attitude ambivalence, emotional response, and priming. Each of these factors contribute to a greater understanding of the antecedents of behaviour when it comes to adoption of novel food
products.
In paper 1, the attitude concept is explored and developed beyond a unidimensional measure, which so
far has been the prevalent operationalisation of it. By embracing the potential of a multidimensional attitude concept, this paper emphasises the more complex reality of affective and evaluative factors on
the intention and eventually behaviour. Attitude ambivalence is both a barrier and a potential for adoption and future studies should make sure to include a multidimensional measure of the attitude, in order
to get a more comprehensive understanding of the base of which consumers make an accept or reject
decision.
Paper 2 also added an affective perspective to the socio-cognitive framework, in bringing in cognitive
appraisal theory. Using this theory is a novel approach to the field of consumer behaviour towards entomophagy, and opens new paths for both trying to understand the emotional response, but also in trying
to change this response.
Paper 3 introduces priming and explores more subconscious factors that influence intention and behaviour. This paper anchors edible insects in a broader sustainable consumption context and uses them as a
prime and a driver for more sustainable food choice. This priming approach to food choice needs to be
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examined further, but could potentially be a major contribution if the mechanism is found to hold in
other instances as well.
More generally, this thesis contributes to the growing literature on consumer behaviour towards entomophagy. Previous research has looked mostly at factors that influence the willingness to eat insects
and mostly find similar barriers to adoption, such as food neophobia and disgust. This thesis has tried to
go beyond this, both with the inclusion of more affective and subconscious concepts, but also in terms
of experimentally trying to manipulate the consumer response to entomophagy. Future research will
hopefully pick up the findings of this thesis and try to push the field even further in trying to convince
consumers to adopt novel food products.
Contribution to practice
This thesis contributes to practice in several ways. On a general level, a deeper understanding of how
Western consumers perceive edible insects is useful for practitioners when bringing these novel food
products to market.
Paper 1 emphasise the complexity of the attitude, which is not only positive or negative, but both positive and negative for most consumers. For the consumers that are most negative towards edible insects
and not very positive, the small positive dimension of the attitude actually influences the intention to
eat insects more, than the negative part. This means that practitioners should play on this positive interest in edible insects in their marketing of them, and utilise the attention that edible insects grabs when
promoting them. Paper 2 emphasised the importance of aligning entomophagy with values and motivations of the consumer. Paper 3 underlined this too. If motivations for acting more sustainable as a consumer, especially with food choice, is top-of-mind for the consumer, then all the sustainable benefits of
edible insects should be framed in a way that makes it the easy, sustainable choice. Even though negative emotions might still persevere even after the consumer has tasted edible insects, it is important to
continue aligning edible insects with a sustainable goal for the consumers.
Paper 3 situates edible insects in a broader context and looks at them not only as an innovation that we
need to push to market, but also as a trigger food that potentially could influence more sustainable food
choice overall. Given the findings in previous research and also the findings in this thesis with regards to
the barriers and holdups of consumer adoption of edible insects, it is easy to dismiss edible insects on
Western markets and be convinced that the majority of consumers will never adopt this product. However, this thesis emphasise the possibilities for edible insects as well. Marketers should not give up on
edible insects on the market, and they should take a broader perspective and see insects as part of a
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push for a more sustainable diet in general. This would mean that insect products should be on the market as mostly whole insects, in order to be very visible for the consumers so they can become more familiarised with them. Paper 3 showed that an insect presence in a choice set did affect choice in a more
sustainable direction. Even though this might not immediately have an effect on adoption of insects, the
increasing level of familiarity with insect food products that is hypothesised to happen based on their
presence in the choice environment should eventually lead to a higher level of adoption of insects as
well, especially if more products with insects as ingredients are then introduced on the market. Until this
happens, insects will a niche market.
The conclusions and contributions of this thesis will be useful for not only insect products, but also other
novel protein sources that are bound to see the light of day on Western markets in the coming years.
Consumer acceptance of such products are crucial if a shift in food habits is to happen, and the proposed framework of this thesis highlight the areas that marketers can look closer at, in order to convince
consumers of the benefits of these new food innovations.

Future research
Based on the findings of this thesis, certain directions for future research can be pointed out. First of all,
in order to address the limitation of the thesis of being exclusively cognition-based, it will be beneficial
to incorporate actual behaviour into future research designs. Even moving some of the research designs
to a lab setting could potentially improve the predictive ability of the results, in that it would be possible
to measure actual tasting behaviour. Moving towards the implementation and confirmation stages in
the theoretical framework would deepen the understanding of the adoption or rejection decision made
by consumers on entomophagy.
Future studies will have to collaborate with the industry in order to create realistic insect products that
will be available on the market in the future, as the edible insect product selection needs to be made
even more specific than it currently is. This will again improve the predictive ability of the attitudes and
intentions towards actual consumption and buying behaviour, as the consumers can understand and
evaluate very specific products. Asking about the likelihood of engaging in entomophagy in general will
most likely lead to an unreliable measure of adoption intentions.
A promising avenue for further research is the link indicated in paper 3 of the intention to reduce meat
and the choice of dish in consumption situations with or without edible insects present. This could indicate a route to adoption if these intentions, goals, and motivations are explored further. According to
the theoretical framework of the thesis, this could unlock more positive attitudes and also be a catalyst
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for self-directed behaviour in a more sustainable direction. Previous research has indicated an influence
of values and motivations on food choice in a sustainability context (De Boer et al., 2007), so it could be
key in changing consumer behaviour. More research is needed to confirm this.
The priming mechanism found in paper 3 will also need further examination. The result that insects can
be used as a sustainability prime will need to be replicated, but it will also be necessary to test this
mechanism in other contexts, for instance if this holds for improving food choice in other areas, such as
health-related behaviours. If a more subtle priming of sustainable food choice is possible, this might be a
better way for marketers to influence food choice than more explicit ways (like the CO2 information in
paper 3).
Paper 2 highlighted the importance of motive-consistency in determining the emotional response to edible insects. Motive-consistency can be seen as an extension of values, motivations, and goals, in that it is
trying to align the individual values with the product in question. Future research should try to pinpoint
the intentions that are the most motive-consistent with entomophagy in order to find the most convincing argument for adoption. Individual differences among consumers are likely, and different motives
might work for different segments of consumers.
The affective route seems to be more influential for edible insects, than for other food products and
meat alternatives (Onwezen et al., 2021). Paper 2 looked into the emotional response, and more research on emotional response and manipulation is needed, especially for edible insects, as disgust is a
barrier for adoption. In line with this, it could also be interesting to look into other meat alternatives and
novel food products to see how emotions play a role for them. Is it the animalness of edible insects that
make them a very emotional food choice or is this the same for other novel food products such as labgrown meat for instance?
The studies in this thesis lacks a longitudinal perspective, and as diffusion happens over time (Rogers,
2003), future research might look further into the adoption process as such, preferably in combination
with behaviour data of actual consumption of insects. Longitudinal studies would capture the dynamic
perspective of change in consumer behaviour and this could contribute tremendously to the knowledge
we have of consumer adoption of novel food products.
It would be beneficial to include qualitative study designs in future research proposals. Interviews with
consumers would enable a deeper level of knowledge on the associations and perceptions that they
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have on insect products in general and on their reactions to specific types of insects and dishes. Observation studies could also give a better indication of how consumers interact with insect products, both
when deciding in the supermarket, but also how they are handled and used in the household. Qualitative studies could therefore shed more light on consumer behaviour regarding edible insects.

Conclusion
This thesis revolved around the question of how Western consumers can be convinced that adoption of
edible insects is acceptable. Through three research papers, each with a unique take on the problem
statement, several conclusions can be drawn on the topic.
Paper 1 emphasised the importance of embracing the multidimensionality of attitude towards edible
insects, breaking it down into an interest dimension and a disgust dimension. The major takeaway from
this paper is that the multiple dimensions of the attitude (that is, both the positive and the negative dimensions) create attitude ambivalence and this ambivalence can be both a barrier, but also a potential
for insect adoption. Ambivalence operates as a barrier for adoption in that it becomes hard to predict
intention and behaviour from the attitude. However, the fact that all consumers seemed ambivalent to
some degree when it comes to entomophagy is promising, as an ambivalent attitude is easier to change.
The doubt in the mind of the consumer regarding edible insects can be utilised for a deeper level of engagement with the products and thereby a better starting point for marketers to convince the consumers of the acceptability of insects.
Paper 2 highlighted the potential for manipulating different appraisal dimensions to reframe the emotional response to edible insects. Motive-consistency, which is aligning that of insect eating with the values and goals of the consumer, was key in driving the emotional response. Future research should emphasise ways to align entomophagy with values and goals of the consumers, in order to see the full potential of this approach.
Paper 3 displayed the potential of using insects as a prime for sustainability. When insects are present in
a choice set, consumer food choice shifts in a more sustainable direction. This approach both improve
the sustainability of food choice, and at the same time makes consumers more familiar with edible insects as an acceptable food choice. Over time, this familiarity should lead to a higher level of adoption of
edible insects among Western consumers.
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This thesis expands the classical socio-cognitive approach by adding more affective and subconscious
concepts such as attitude ambivalence, emotions, and priming, and elaborates on their effects on intention and behaviour change. This thesis is a stepping stone for further research into consumer adoption
of novel food products and has tackled one of the hardest cases – that is, the special case of edible insects.
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