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ABSTRACT

The production of proteins from insects is the next big challenge for Western countries. Although several benefits
have been highlighted, mainly regarding their high environmental, social and economic sustainability, the use of
insect-based ingredients is a radical break with tradition and encounters a very low acceptance among consumers.
In this study, we present an exploratory analysis on a sample of Italian Millennials to test whether some product
attributes can represent a barrier or a driver to such consumption. Results suggest that acceptance is far to be
obtained, although the most powerful driver to insect consumption can be the invisibility of the insect shape.
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1 Introduction

Food demand is increasing with the constant growth of the population. Urbanization and globalization
push towards a change in the diets at a worldwide level: new sources of high value proteins are desirable
to meet the need of safe and secure food (Vantomme et al., 2014). Producing new proteins represents
still a challenge for the future though: the current production process - the meat production is an example
- is characterized by a high environmental impact and a low efficiency level, which calls for the need of
new sources of proteins (van Huis and Vantomme, 2014). The lack of sources of proteins has been
acknowledge also by the European Parliament, which has recently stated that 80% of the proteins used
for the European consumption is actually imported from other non-EU countries, rather than being
produced in Europe, with a high risk of the possible presence of GMOs in some of the imported products
(for example, soy products) (van Huis et al., 2013). In this framework, insects represent a viable
alternative to the current process of proteins production for several reasons (Borrello, et al., 2016; Celi
and Rudkin, 2016; La Barbera et al., 2018). Their efficient metabolism, for instance, allows them to
transform the organic waste they are fed with into high quality proteins, that, in turn, can be used also as
feed (Vantomme et al., 2014).

The relevant amount of high quality proteins insects contain and the high sustainability of their
production processes have recently contributed not only to the scientific debate on the appropriateness
of their consumption (Fischer and Steenbekkers, 2018; Tan et al., 2015), but also to the increase of public
interest on the topic even in Western societies (Schlup and Brunner, 2018). A scenario in which
entomophagy becomes part of the diet-habits for Europe is not completely a utopia nor a taboo anymore:
it may represent, in fact, an answer to the nutrition challenge that the world is facing (van Huis, 2013;
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Verbeke, 2015). Recent studies have analyzed several reasons (cultural, economic, ecologic, technologic
and legal reasons) beyond the great potential of ingredients such as insects to give a solution to the
current food security issues (Dobermann et al., 2017; van Huis, 2013; van Huis et al., 2013).

However, a diet that includes insects-based ingredients certainly represents a radical break with
nutritional traditions for European consumers. Although research has shown that benefits derive from the
consumption of insects, or parts of them (Halloran et al., 2015; Koufimska and Addmkova, 2016; Rumpold
and Schliter, 2013; van Huis, 2013), the social acceptance is still very low in Europe (De Boer et al., 2011;
DeFoliart, 1999; Hartmann et al., 2015; Sogari et al., 2017). The presence of insects in food is not totally
new for Western societies, though: some products - jams and juices - already contain insects in traces and
recent analyses show that there is an average consumption per capita of insects of about 250gr/year
(Sogari and Vantomme, 2014). Consumers are completely unaware about this, which makes their
acceptance level even lower.

The aim of the study is to verify the willingness to buy and consume insects as food of a specific part of
society, the young generations, which might be triggered by specific attributes of these innovative
ingredients. The case study is set in Italy. The insights deriving from these analyses might contribute to
extend the set of drivers and barriers to the consumption of such foods and set an agenda for
implementing a change in awareness starting from the youngest generations. How the attributes of the
product influence the consumers’ acceptance is therefore our main research question. Furthermore, since
the introduction of insect-based snacks to the market will seemingly be realistic only in few years in Italy,
we decided to base our study on young consumers, categorized as “Millennials”, namely people that will
effectively encounter this innovation in the near future (Cavaliere and Ventura, 2018). The case study of
this research is represented by a snack food, being a familiar product for the targeted group of consumers
and being not particularly linked to culinary preparation or cooking. To our knowledge, this study
represents the first attempt in investigating the opinion of young consumers, simulating a point-of-
purchase decision, in the case of insects-based food.

In this context, the present study aims, therefore, first at systematizing the existing literature in order to
identify: (i) barriers to the consumption of insects-based ingredients in Europe (section 2), and (ii) drivers
to possible changes in eating habits (section 3). Subsequently, in order to extend the knowledge about the
factors that increase or lower the consumers’ acceptability of insects as food, this study proposes an
exploratory analysis, which makes use of a contingent experiment (section 4). Finally, the results of the
exploratory study are presented (section 5), discussion and overall conclusions follow (section 6).

2 Barriers to insects as food

Although insects represent a source of food in several developing countries, in Western society there are
still barriers that limit their production, acceptance and consumption. On top of this, a widespread
concern for safety issues and the lack of laws regulating this matter along the whole supply chain
(Rumpold and Schliter, 2013) certainly do not facilitate the entrepreneurial activity of companies
interested in opportunities in the field of insects as food. In an attempt to systematize the current
literature on the topic, in this section we divide barriers to insects as food into general barriers for all
insect-based products, and barriers depending upon the specific product characteristics. The attributes of
the products that are recognized as influencing elements in consumers’ perceptions will be subsequently
tested in an empirical study.

2.1 Regulation of insects as food

The regulation of insects as food represents a field in which the legal framework is still quite complex.
Laws regulate food that is historically considered as such. To enter this category, insects have firstly to be
recognized as novel food; this already happened in Europe, as Belgium has been the first country
considering insects as a possible source of food in December 2013, followed by the Netherlands later on
and by Switzerland in 2017. The new Regulation on Novel Food will allow to register insect-based food in
the next future in Europe; Italy is still in a phase in which insects are not allowed yet to be used as food
until European authorization.

" Regulation (EU) 2015/2283
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The role of legislation is important, as it has an impact on the possibility for farms to innovate, develop
new technologies, organize the commerce and marketing of the final product on the market (Porter and
Van der Linde, 1995). Consequences are important also for supply chains relations (Boons and Ludeke-
Freund, 2013). We can, then, predict that several changes will occur in near future when laws will be
clearer.

Religious food laws represent another issue for acceptability of insects. Islam has not clear rules about
them, but interpretations of laws state that insects are neutral but not proper as food (Regenstein et al.,
2003). While the situation is different for Kosher laws, in fact most of the insects are not allowed as food
(this rule concerns also insects commonly used as pigments in food). Moreover, insects considered as
“impure” in touch with food have the power of making impure the food in contact (Isman and Cohen,
1995). However, there are no bans and not suggestions about the use of such food from Catholic religion
(Scopel, 2016).

2.2 Cultural barriers: consumers’ perceptions and risk

A strong cultural barrier is represented by disgust as the main reaction of consumers when facing the
possibility of eating insects: they are not considered as food (DeFoliart, 1992; Hartmann and Siegrist,
2018; Yen, 2009), they are rather vectors of diseases and pests (Tan et al., 2015). Disgust can be defined
as “aversion to incorporate an offending substance” (Rozin and Fallon, 1987). The “law of contagion”
states that objects or persons can influence each other with the contact (Morales and Fitzsimons, 2007).
Rozin et al. (1986) offer with their study a demonstration of the effectiveness of this principle in
explaining dynamics linked to the case of insects: in their empirical approach to the “law of contagion”,
the Authors used a drink that in contact with a sterilized cockroach becomes not appropriate for
consumption according to the participants to the study. The effect is asymmetric: the direction of the
contagion cannot be reversed; it is persistent with the time and it can influence consumer choices
(Morales and Fitzsimons, 2007).

In addition, there is a shared general idea of insects as triggering food-borne diseases (Hartmann and
Siegrist, 2018). According to several studies, this is however only a perception of the consumer: on the
one hand, the products that enter the market undergo severe safety checks, and this will be certainly valid
also for the insects-based food when legal limits will be available (Koufimska and Addamkov4d, 2016). It is
however proven that the perception of consumers can deviate from the reality in case of (general) risks
(Yeung and Morris, 2001). Theory states that risk perception is influenced by the uncertainty of the
consumer: the fact that insects represent “novel foods”, as recently recognized by the main institutions,
can be a reason for changing consumers’ behavior (Bauer and Cox, 1967; Menozzi et al., 2017). On the
other hand, insects like caterpillars and grasshoppers actually feed themselves mostly with fresh
vegetables, which makes them “healthier and cleaner” than other products commonly thought as being a
high value food items for consumers (shellfish, for example, is generally considered as /uxury food,
however they can be fed with different types of waste'; still, this does not prevent consumers from eating
them). Studies have furthermore demonstrated that the actual microbial risks carried by insects are the
same presented by other meat sources, which still meet the interest and acceptance of the consumers
(EFSA, 2015); although this justifies the need to still adopt proper good practice standards (e.g. blanching)
when insects are grown in order to extracts components which will be used as for human consumption,
no differences in microbial risks should be enough to enhance the acceptance of insects on the same level
of meat sources (Caparros Megido et al., 2017; Dobermann et al., 2017).

The scarce acceptance of insects as food is due also to allergy issues that are raised by the presence of
chitin and by the development of new allergies due to their consumption. Chitin can often be not digested
by humans. The long-term effects of chitin ingestion are not known yet, however the information
collected so far about the effects of chitin derivative suggest that even positive effects can be obtained on
human health (Koide, 1998). When it comes to allergies, although there is room to suppose that the
allergies deriving from the consumption of insects-based foods might be similar to those deriving from the
consumption of crustaceans (with whom insects share some properties), it is still possible that new ones
will emerge after concrete diffusion and consumption of insect as food (Dobermann et al., 2017; Ribeiro
et al., 2017).

2.3 Lack of information

Besides consumers’ perceptions based on the (nutritional) risks associated to the potential consumption
of insects as food, the lack of information about the production, processing, safety and availability of this
type of food represents a barrier that contributes to the negative attitude towards eating insects

' (Furedy, et al., 1999)
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(Koufimska and Adamkova, 2016; Tan, et al., 2015). In general, the knowledge about the nature or the
origin of food has a crucial role in the acceptance or avoidance of it (Martins and Pliner, 2006). In fact, in
Eastern Asian countries, generally, insects are wild caught and then sold to the public (Morris, et al.,
1991); while a product suitable for European consumers derives from insects that are properly raised,
taking into account all the elements aimed at bringing a safe product on the market.

A wide literature dealing with psychological and cultural issues linked to the consumption of insects
(especially in western societies) has so far devoted efforts in explaining these mechanisms (Gmuer et al.,
2016; Looy et al., 2014; Sogari et al., 2017; Tan et al., 2015). Empirical evidence demonstrated that
psychological and demographic variables together with cultural exposure can mediate for the acceptance
of insects as food (Payne et al., 2016; Vanhonacker et al., 2013).

The rejection expressed by consumers towards new or unfamiliar food is commonly defined as neophobia
(Barrena and Sanchez, 2013): an aversion or tendency to avoid food that is new (Pliner and Hobden, 1992)
or food that is not traditional according to the individual’s culture (Barrena and Sanchez, 2013; Tuorila et
al., 1994). This is addressed as being one of the main barriers to the consumption of insects-based food
(Hartmann et al., 2015). Neophobia appears to be an individual trait, however there are some trends in
age groups. For example, neophobia is at the highest level in children and teenagers and appears to
decrease in adults (Pliner and Hobden, 1992). However, among adults it increases with age (Choe and
Cho, 2011; Tuorila et al., 2001).

2.4 Attributes of the products

Some barriers are represented by product-specific attributes. In fact, some studies have recently
demonstrated that visibility and recognizability of insects can play a crucial role in shaping the
preferences and altering the consumers’ acceptability levels towards this radical innovative food (Gmuer
et al., 2016; Schosler et al., 2012). However, so far, only a few number of studies has analyzed which
specific factor triggers the sense of disgust toward insects, among which the shape, type, color, visibility
or novelty of the insects when used for novel food production (Dobermann et al., 2017; Sogari et al.,
2017; Verneau et al., 2016).

The novelty of this type of food can be understood also in relation to the difficulty to insert a new type of
food in the already established food routine of European consumers (Gmuer et al., 2016). Since it is a
product with no tradition in its use, the lack of familiarity with the product influences the consumers’
actual behavior (Cavallo and Piqueras-Fiszman, 2017). For Eastern societies and some developing
countries though, insects are in fact part of traditional diets and sometimes they are considered as
culinary specialties (Hanboonsong, 2010; Ramos-Elorduy, 1997).

Summarizing, missing regulations represents the main barrier to production and consumption of insect-
based food, while disgust and anticipated danger have a decisive impact on the intentions to consume
such type of food that is not familiar in general. Anticipated danger is referred to reactions to food based
on the anticipated consequences of eating it, rather than on the actual action and experience of eating it,
as in the case of microbial and allergy risk that is not real. Sometimes, avoidance can be based upon
judgments of not appropriateness of the product based on the lack of exposure of the consumer or on the
missing insect-food culture in the society that does not provide both general information about the
products and information about the possible culinary preparations. Another barrier can be represented by
individual traits as the level of neophobia or the adherence to a religion. At the same time, some barriers
are represented by product-specific attributes, the recognizability of the shape of the insects or the
problem of inserting this food in the eating routine of consumers.

3 Drivers to the acceptance of insects as food

3.1 Low environmental impact of insects’ production

Insects can live in different environmental conditions, they have a fast reproduction process, they show
high growth rates, high feed conversion rates and they have a low ecologic footprint for their whole life
cycle (van Huis, 2013). This entails that the environmental sustainability of this production is far higher
compared to the current alternatives to produce protein sources (De Boer et al., 2011). These features
make the group of consumers that is most likely to adopt insects as food, the ones concerned about
ethical aspects of food, also due to the absence of pain sensation in insects (Caparros Megido et al., 2016;
Ruby et al., 2015; Vanhonacker et al., 2013; Verbeke, 2015).
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3.2 Cultural context

The cultural context represents an important factor determining the attitude of consumers towards
radical innovations, especially in the food sector. Insects represent for non-European cultures an
important traditional and cultural element (Christensen et al., 2006). For societies with an already existing
entomophagy tradition, insects represent a value, a sort of link with rural life nostalgia (van Huis, 2013).
Building such a reputation to insect-based products might potentially favor the attention towards insects
also in cultures not yet ready to accept similar radical innovations (DeFoliart, 1992).

An important cultural factor that is able to shape the perceptions of consumers is represented by
exposure. A long exposure to food appears to have some effects on its acceptability (Sogari et al., 2017).
Although several psychological and biological factors regulate food preferences and “aversions”,
experience is certainly the first channel to acquire knowledge and “sense” for the food (Tan et al., 2015).
In the case of insects, there are actually no evidences about an innate consumer aversion (Bodenheimer,
1951): this last seems to be rather an element that is learned with experience and it is due to cultural
reasons (Tan et al., 2015). Some studies have already tried to introduce insects in Western diets making
use of experiments, although on a small scale (Sogari et al., 2017; Tan et al., 2015). The main challenge is
to induce consumers in making “the first try”: after this, consumers can recognize in the insects taste
some familiar sensory notes, as it can be the common nut taste (Caparros Megido et al., 2016; Sogari et
al., 2017). The practice of growing insects is already existent in some parts of the world: their introduction
in some ecosystems has proved to contribute to the integrated pest management; the use of insects on a
large scale as an ingredient for feed has proved to be technically feasible and it is also already put in
practice by some successful innovative companies (House, 2016; van Huis, 2013). This can set a precedent
that stimulates the use of insects also for human nutrition.

33 Preparation method

The appropriateness of the preparation method, defined as the perception consumers have of the
combination of both insects as food ingredients and culinary style, is in literature a potential driver in
determining the openness of consumers towards radical food innovations (Caparros Megido et al., 2016).
It has been proved that consumers are way more willing to try insects if they are prepared with common
ingredients and if the preparation method is considered appropriate (Tan et al., 2015). Another element
that can enhance acceptability is using an appropriate and evocative name to insects recipes, to attract
the attention and generate a good expectation from the consumer (Piqueras-Fiszman and Spence, 2015).

34 Products’ attributes

Certification of production of high environmentally sustainable animal proteins through insects represents
a product-specific attribute that can serve as driver for consumers’ acceptance (Halloran et al., 2016;
Vanhonacker et al., 2013). The high biological value of proteins contained in some species of insects is
also a product-specific driver that can enhance the acceptance (Christensen et al., 2006; Fischer and
Steenbekkers, 2018). Consumers that are particularly focused on the health profile of their diet might see
certifications of sustainability as a relevant driver of their choice to consume them (Fernqgvist and Ekelund,
2014).

3.5 Communication

Underlining the reduced environmental impact that derives from insects’ consumption can certainly
positively affect the attitudes of consumers (Borrello et al., 2017; DeFoliart, 1992; House, 2016; Verneau
et al., 2016); the same can be for the disclosure of the other benefits, as the nutritional ones, of which the
consumers can be still not aware of. In detail, Verneau et al. (2016) investigated which type of
communication would be more effective in providing information about this novel food: communicating
the societal benefits of their consumption seems to be the most efficient in meeting the acceptance. In
general, a broader communication would enhance the familiarity with the product and be, thus, an
acceptance driver for consumption (Lensvelt and Steenbekkers, 2014).

As visibility of the original shape has been previously pointed out as a barrier, in turn, using insects flour
can be thought as a driver (van Huis, 2013): this can certainly lower the disgust the visibility of the insects
shape might generate. This aspect is also able to reduce the attention towards the appropriateness of
their preparation (Gmuer et al., 2016; Tan et al., 2015).
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4 The consumer survey

In order to investigate the role that product attributes can have in driving the perceptions of consumers
of insect-based products and provide a base to increase consumers’ acceptability, an experiment has been
set up. The survey was provided in an online environment using Qualtrics and the sample (n=135) has
been obtained through snowball sampling through the main social media (see Table 1). The study was
based in Italy, therefore all the respondents were resident in Italy. The convenience sample has been
selected with a specific focus on the younger part of the population: they are usually defined as
“Millennials” (Bucic et al., 2012). They are defined as people born between 1980 and 2000 (Eastman et al.,
2014), their purchase behavior is different from other categories as their set of personal values and traits
play a central role in their food decisions (Lerro et al., 2018a). This choice has been made in order to best
represent what is the opinion of consumers that are more likely to come across such an innovative
product on the market in a near future (44.5% between the age of 18 and 24, 55.5% between the age of
25 and 35). Moreover, being the reluctance of European consumers particularly strong, it seemed
plausible to investigate an age group with, on average, minimum levels of neophobia compared to the
rest of the population (Cavaliere and Ventura, 2018; Tuorila et al., 2001).

Table 1.
Summary statistics of the sample

Sample (n=135)

Gender

Female 46%
Male 54%
Age

18-24 44.50%
25-35 55.50%
Household size

Mean 3.17
Education

High-school degree 48%
Lower degree 30%
Post-degree 22%

Neophobia (1-5)
Mean 3.06
St. dev. 0.33

The core of the experiment has been a contingent rating method (Bateman et al., 2002; Cicia et al., 2016;
Hanley et al., 2001). In detail, a series of products cards have been shown to consumers describing the
products for which they were asked to express their opinion. When each product card has been shown,
the participants have been asked “According to you, how likely is it for you to buy the product hereby
described?” the answer being on a scale from 1 (certainly not) to 6 (absolutely certain) (Siegrist et al.,
2008). At the end of this task, the Food Neophobia Scale followed (Pliner and Hobden, 1992). Some
demographic questions have concluded the analysis and have supported the definition of the
characteristics of the sample of respondents.

4.1 The model

In order to understand the consumers’ opinion about an insect-based snack, a contingent experiment has
been then applied. Interviewed had expressed rating scores that were recoded into rank-ordered
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preferences (Bond, et al., 2011). The outcome of the contingent rating experiment of the j-th respondent
per each j-th product profile can be rewritten as Y;;=m, j £ J alternatives (the 8 profiles) and m the rating
that goes from 1 (“I will certainly not buy”) to 6 (“absolutely certain that | will buy”). From a utility
perspective, the use of ordinal preferences implies that, for the j-th respondent’s perceived utility
associated to the j-th product, U;; is greater (lower) than to U;,when Y;;> Y, (Y;;< Y;«) and U;;is equal to
Ui« when Y;; =Y;, with the alternative ki J and k== j. The data from the ranking task and the covariates
have been analyzed using a Rank-ordered Logit. Assuming that consumers do not always choose what
they prefer, according to the Random Utility Maximization Model (McFadden, 1974), the utility function is
made by a deterministic part and an error term. In this case, the deterministic part is made by the
assumption that the outcome is a preference ordering of utilities (U) corresponding to each profile (§):

Wiz wiz 2y

that depends on a taste parameter (B) multiplied by each attribute (x; ) represented by a row vector x
(Cicia et al., 2002). The maximum-likelihood method provides consistent and efficient estimates of the
taste-parameters vector ;? Those values indicate, indeed, how much each attribute contributes to the
total utility.

The model also had controlled for covariates, namely elements, other than levels and attributes, that are
able to explain part of the data variability. To this purpose, interactions between covariates and
independent variables have been included in the model. We had tested therefore for all the possible
interactions, and through a stepwise procedure, we have selected the one with the highest statistical
significance.

We had excluded price from the set of attributes: this choice has been motivated by the pioneering
feature of this study. In fact, at this early stage of diffusion of this category of products, we aimed to
investigate the basics of acceptance, therefore, excluding the trade-off that the consumer makes between
attributes and price, that is subsequent to the prior willingness to buy the product.

4.2 The variables

The product used as a stimulus was a snack. The choice of this category of product was motivated by the
high familiarity of the targeted group with already-prepared meals and particularly with snacks (Hamilton
et al., 2000). Furthermore, there was a need of investigating the acceptance of insect-based food without
the influence of pairing with other food in other meals of the day (Gmuer et al., 2016).

The independent variables were chosen according to the attributes that have been selected by consumers
in a previous qualitative study (Materia and Cavallo, 2015) and according to what the literature has
considered as relevant in influencing the decisions of consumers (see the previous sections). In detail, the
selected explanatory variables were:

e  Flour/ whole insect: the visibility of the shape of insects can be a major driver of disgust, but, at
the same time, it can trigger curiosity in consumers (Sogari et al., 2017). For these reasons,
snacks are proposed into two different shapes: snacks with the shape of insect versus snacks
made with insect flour;

e Opaque packaging: since the visibility of the insect is an important element, the type of
packaging can influence the perception of consumers. Usually products with a transparent
packaging are preferred as they convey a natural image of food (Cavallo and Piqueras-Fiszman,
2017). In the peculiar case of insect-based food, the presence of this effect needs to be tested;

e Cacao flavor: the presence of cacao can be appealing to consumers as it represents a hedonistic
consumption and can help to overcome the barrier represented by the presence of insects
(Masi et al., 2016; Varela et al., 2014);

e High protein content (30% of protein content): peculiar nutritional information can have some
effects in driving decisions of consumers, in fact, previous researches state that it can generate
expectations about superior nutritional content (Brunsg et al., 2002). In this case we used a
claim about a high content in protein, since the efficient production of protein-dense food is
one of the peculiarities of insect-based food (Hartmann and Siegrist, 2017);
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e Environmental Certification: insect-based food finds its reasons in the sustainability of
processes; therefore, we test the effect that the presence of an environmental certification can
play on consumers’ decisions (Caswell and Mojduszka, 1996). In detail, we used an already
existing certification that responds to the environmental friendly characteristics of insects-
based food, namely the ISO 14040 certification®.

In each survey, eight labels were shown, combining the levels and attributes following an orthogonal
design developed through the Orthoplan procedure with the software SPSS, as shown in Table 2. The
orthogonal design allows to analyze the effects of the attributes without using the full profile set, still
allowing robust results (Green and Srinivasan, 1990; Hanley et al., 2001).

Table 2.
Attributes and levels corresponding to each profile
High-protein Environmental
Profile Insects Pack Cacao content Certification
1 Flour Opaque No No Yes
2 Whole Opaque Yes No Yes
3 Whole Trasparent No No No
4 Whole Trasparent Yes Yes Yes
5 Whole Opaque No Yes No
6 Flour Trasparent Yes No No
7 Flour Opaque Yes Yes No
8 Flour Trasparent No Yes Yes

5 Results

The willingness to buy was analyzed through a rank-ordered logistic regression through the software Stata
14. In our case, the dependent variable was the rating assigned to the likelihood of buying each of the
profiles of snack containing insects-based ingredients. The B parameters represented the magnitude
associated to each independent variable and explained how strongly the variable affected the choice of
the consumers whether to buy or not. Table 3 shows the coefficients of the model. The results suggest
that the willingness to buy an insect-based snack is affected by the attributes of the product, but there is
some heterogeneity among groups of respondents.

On average, all the respondents reacted more positively to products made out of insect flour compared to
the ones made with whole insects (+1.45). This means that the invisibility of the original shape of the
insect is supposed to add acceptability to this category of products. In addition, there is no sharp
difference between opaque and transparent packaging for those food products, being the coefficient of
opaque packaging attribute not statistically significant. The effect of cacao flavor, on average, is not
statistically significant, except for the respondents with higher neophobia: this category of consumers
seems in fact to prefer cacao flavored products over control snacks (+1.87). The high-protein claim seems
not to be particularly appealing to consumers, the coefficient is negative (-0.41): this means that
consumers tend to avoid products with this claim. Finally, the effect of the environmental certification
appears to be not important in this particular food decision, being the coefficient not statistically
significant; however, there is an exception for respondents with higher education (university degree or
more), who show an important preference towards this attribute (+1.75).

Other indications on the increasing acceptance towards these types of ingredients can be drawn from the
fact that, in the whole experiment, 64% of the times respondents stated that they were willing to buy the
products for a reasonable price.

* This certification evaluates the environmental impact of productions through LCA procedure, that considers the
environmental impact of a product through its entire life cycle ("ISO 14040: Environmental Management — Life Cycle
Assessment — Principles and Framework," 2006; Caracciolo et al., 2017).
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Table 3.
Estimated parameters with a rank-ordered logistic regression

Coef. Std. Err. |  Sign.
Flour 1.45 0.193 *Hk
Opaque 0.10 0.178
Cacao -1.00 1.077
High_protein -0.41 0.179 ok
Certification -0.97 0.932
Cacao*neophobia 1.87 1.096 *
Certification*education 1.75 0.952 *

#obs 1080
Note: * ;** and *** correspond, respectively to 0.1; 0.5 and 0.01 significance levels

6 Discussion and conclusions

The present study represented a first attempt to investigate, through a systematization of the literature
and an empirical analysis, main barriers and drivers for the consumers’ acceptance of insects as food. A
particular focus has been devoted to test whether product attributes can play a role in stimulating the
young consumers’ intention to buy. Testing the willingness to buy, the paper has tried to give a first
indication about the current state of acceptance and the next future possibilities. Furthermore, an
indication has been obtained about which product attributes can represent a driver towards the
acceptance of an insect-based food, namely a snack.

From the literature it emerges that a combination of socio-cultural barriers contributes to a lower
acceptability of insects as food source in Western societies. Disgust, aversion, anticipated danger and
neophobia are the main factors influencing negatively the perceptions of consumers when it comes to
accept insects as food. However, it is especially the invisibility of their shape that plays a relevant role in
favoring the acceptance of insects as food: the use of flour instead of the whole insect seems to be more
desirable. Exposure, cultural context and environmental sustainability play a role as drivers instead. In
fact, growing insects is undoubtedly more sustainable compared to other sources of proteins (as cattle)
and this aspect, although not particularly salient in the mind of consumers, can be used as leverage to
raise their acceptance towards insects.

From the empirical analysis, namely the contingent experiment, it emerges that, on average, the young
respondents appeared to be willing to buy the product, so the acceptance of the product, once it will
actually be on the market can be anticipated, at least for the young part of population. Then, considering
product-specific features, elements such as an invisible shape of the insect and the cacao flavor can have
an effect in increasing the consumers’ acceptance, as in line with previous studies (Sogari et al., 2017,
Verneau, et al., 2016); they can, then, represent further drivers to insects consumption. The effect played
by the cacao attribute is visible only on consumers with higher neophobia: this could be attributable to
the hedonistic purpose added to the snack consumption by the presence of chocolate (Masi et al., 2016;
Varela et al., 2014). Practical indications for producers can stem from these results; in fact, when insect-
based foods will be actually on the market, it is desirable that they do not show the original shape of the
insect and that they are prepared with familiar and appealing ingredients in order to get the favor of
Italian consumers.

Despite the fact that environmental sustainability represents one of the main benefits of this type of food
production, this certification seems not to be effective on average in fostering consumers’ intentions, as
shown also in previous studies (Laureati et al., 2016). In our study, we found however an exception for
respondents with a higher education, who showed interest toward the presence of such certification. This
is in line with previous studies on products with environmental friendly attributes (Husted et al., 2014;
Lerro et al., 2018b), but it can also be attributable to the higher ability of this segment of population in
understanding and processing information about food products (Verbeke, 2005). From a managerial point
of view, planning proper marketing campaigns is supposed to reinforce the association between
protection of the environment and insect-based food in the mind of the totality of consumers.
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Finally, even if protein production is considered as the main feature for producing insect-based food, a
high-protein content does not seem to be an appealing attribute for the consumers of our sample. This is
in line with previous studies that highlighted that the general interest of consumers toward protein-
enriched food is low, as they tend to eat more protein-rich conventional foods, should they need to
increase their protein intake (van der Zanden et al., 2015).

Albeit, on average, the respondents appeared not totally reluctant to the possibility of buying insect-
based snack foods, we can draw other conclusions from the general low statistical power of the attributes
in the model: a high acceptance from consumers’ side is far to be obtained, as only one attribute (the use
of insect flour) appeared to be a substantial driver for acceptance according to the whole sample. Due to
the effect played by exposure in lowering the avoidance toward new food products, it would be desirable
to plan occasions in which consumers are encouraged to try insect-based food for the first time, in order
to overcome the first psychological barrier and build a culture environment in which eating insect-based
food is not totally unfamiliar.

Although this study presents some clear limitations in the limited and overly specific sample adopted, it surely
adds some new evidence to the current debate on this topic. A further improvement of the paper would
consider extending the sample with comparison among different countries, where different regulations also
play a crucial role in stimulating the development of innovative foods using non-conventional sources of
proteins. In addition, investigating the role of price in mediating the effect of the attributes on the acceptance
of consumers would support the understanding of factors potentially contributing to the success of the
introduction of insect-based food on the Italian market.
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