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Abstract: The negative impact that animal protein sources have on the environment is a critical
world problem. Finding new acceptable alternatives is crucial. Nevertheless, numerous factors
influence the decision to try an unknown food. By adopting a consumer behavior perspective as
well as approaching the possibility of overcoming neophobia, this research examined the influence
of sensory perception on consumer behavior with regard to the experimentation with new foods,
focusing on entomophagy. A theoretical model was developed, and path analysis and factor influence
were based on the structural equation model (PLS-SEM), designed in SmartPLS, to test the model
relationships. Despite the low level of awareness concerning the benefits of entomophagy, this study
considered that many aspects influence experimentation with new food, specifically our sensorial
system. Sensory perception is founded on the senses, such as the tactile, olfactory, visual, and
gustatory senses, which can influence perception. In line with these assumptions, this research
identified the three most important and decisive factors that can influence individuals’ sensory
perceptions: preparation, visual and related aspects, and the presentation of the shape of food have
an influence on sensory perception regarding entomophagy consumer behavior. People like to know
the method of preparation as well as the ingredients and the color of the food. These findings are
crucial to food business practitioners, policymakers, and marketers, who can adopt some food process
strategies following sensory perception, that will contribute to changing the habits of consumers.

Keywords: consumer behavior; insect-based food; sensory perception; intention; neophobia

1. Introduction

The shift of Western consumers towards insect consumption may not be so fast [1].
According to the authors, changing eating behaviors is a difficult task, and the long-term
benefits reduce the urgency or perhaps even the relevance. However, it is necessary to
change behaviors, including dietary ones, to achieve sustainable development [2].

There are numerous factors that can influence the decision regarding trying an un-
known food. Intention precedes behavior, and it is important to understand the characteris-
tics and attributes related to food, as well as the main aspects which influence the intention
to try new food products. Nevertheless, the main issues that influence consumer behavior
regarding trying new foods of intention, individual beliefs such as attitude; social beliefs
such as social norms [3], and sensory perception [4] are considered in this research.

This research aims to understand the influence of sensory perception on people’s
experimentation with new foods. Despite the low level of awareness of the benefits
of entomophagy [5], this study considers that many aspects influence our perception,
specifically our sensorial system. Fear and disgust of eating insects may be reduced as time
goes by [1].

Perception is influenced by the visual, tactile, olfactory, and gustatory senses. Accord-
ing to these presumptions, this study assumed the following are affecting factors: the state
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of matter (such as solid or liquid) [6,7], prevailing temperature (such as heated or chilled) [8],
perception (such as quantity, presentation [9], agreeable/disagreeable and mild/strong [10]),
touch (such as chunky/delicate, solid/liquid and thick/thin) [11], sensory perception of un-
accustomed foods (such as familiarity) [12]. Although, it all hinges on how the new food
is presented.

Neophobia applies to new food, so it should not exist here [13]. Because the senses
impact perception, sensory perception is founded on the senses. What prevents, or even
promotes the consumption of novel foods? What would be the strategic process so that
consumers can adapt to new types of food? Now, the main attention is focused on insects,
but the future may bring different and novel approaches, especially in these times of
climate change.

Considering that the senses and memory are related [4], aiming to understand the in-
fluence of sensory perception on the experimentation of new foods regarding entomophagy,
as well as their impact on consumer behavior, this research developed a survey with
multiple-answer questions, evaluated on a Likert scale. In this sense, insect-based food and
the sensory perception of the individual were considered a crucial basis for this research.

2. Insect-Based Food—Theoretical Background

Protein can be of vegetable or animal origin. Nevertheless, both protein sources have
a negative impact on the sustainability of the environment [14]. Finding new quality food
alternatives is vital to the well-being of humans as well as the planet, and it explains why
insect-based foods are now being explored [12,15].

Due to population expansion and adverse environmental consequences of animal
husbandry, an insufficient protein supply may lead to increased meat prices. Thus, there is
a need to develop alternatives to animal protein sources, aiming to ensure human survival.
Therefore, finding more sustainable and accessible food sources will be critical. And, among
the alternatives, entomophagy could be an option or even a solution.

The introduction of an insect-based diet would provide several benefits, such as: (i) a
nutritional profile corresponding to nutritional norms, (ii) a lower ecological footprint, and
(iii) increased social acceptability in many countries [16]. In addition to all of the benefits
described above, culture influences the acceptability of an insect-based diet [13], and it also
precedes action. Furthermore, individual and societal ideas drive intention [3]. Individual
beliefs might be rational [17] or emotional [18].

The main factors relate to individual beliefs and intention [3], as well as reason-
able [17] and emotional components that impact individual beliefs [18]. Furthermore,
social beliefs [19] can be affected by references from others, and social pressure or social
standards [19], cultural factors [13], and sensory perception [4,20] can influence intention.

A change in eating habits requires time and effort [21], as well as consideration
of one’s own [22] and cultural perspective [13]. Another advantageous component is
consciousness [23]. It should also identify factors, variables, and agents, which can influence
dietary decisions [24], and construct a model of their interactions. The senses and memory
are linked, making it easier to find a way forward [4]. And, sensory perception of different
meals can alter individual beliefs, influencing intention [25].

Insect-based food results in an emotional response, referred to by the authors in [1]
as ‘food-evoked sensation-seeking emotions”. To prevent disgust [26], several researchers
have advised that people should not observe the insect [9,11,18]. Improved development
of insect-based food products can be carried out by aiming to improve their sensory
properties [27].

In research with yellow mealworm chips (YMC), the lowest environmental effect was
the most appreciated attribute [26]. The authors of another study stated that customers
are becoming more health conscious [13]. Often, food choice is based on flavor [21]. To
encourage individuals to consume insects, some authors, such as Carcea, recommended
hiding insects in traditional dishes (e.g., cereals, as well as bread, pasta, or even bakery
products, etc.) to erase stigmas [28]. Furthermore, rural families had higher positive
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intentions of eating insect-based meals because they are more open and comfortable with
this [29].

This study focused on variables that drive consumers to try new meals. There are
many reasons that impact the trial of insect-based meals in various Western nations [30].
It is vital to distinguish the most important elements from the least, to modify consumer
behaviors. One of the most important elements is encouraging emotions (for example, fun
or excitement). Besides, individuals are more likely to eat insect-based meals based on
these emotions, rather than soothing emotions (such as romance and peace), and pairings
influence acceptance [30]. Understanding environmental and structural impediments are
critical before modifying human behavior. It was deemed necessary to identify critical
opinion-makers’ profiles to communicate quickly and effectively. Early adopters are essen-
tial for influencing public opinion, according to the innovation curve [31–33]. Resources
should be focused on a small number of powerful individuals and organizations, according
to Dearing and Cox’s argument [33].

We began by noting that numerous factors influence the decision to try new food. And
this research considers that intention comes before action [3]. Additionally, characteristics
that affect the sensory perception of trying new foods were thought to be important [4].
Therefore, the first step was to comprehend the attributes and characteristics of food, as
well as the key factors influencing people’s sensory perception, in order to test new cuisine.
And sensory perception can be influenced by factors of influence such as preparation, visual
and related aspects, presentation of the shape, flavor and related aspects, temperature,
product conditions, and smell and related aspects.

3. Sensory Perception of the Individual

From a different perspective, the senses and our sensory perception can also make
insect-based feeding easier or more difficult. Social beliefs, social norms, or social pressure
can impact individual decisions [19]. Individual and societal ideas drive intention [3].
Individual beliefs might be rational [17] or emotional [18], as well as being impacted by
sensory perception.

The senses and memory are connected [4]. According to the author, food sensory
experiences are more than just eating. The combination of smells, sounds, and tastes holds
memories, as well as feelings, history, place, and time, which means identity and life.

Food cravings and commensality were cited by Fahlander and Kjellström [34]. The
authors stated that those sensory experiences occur through the senses (such as smell,
taste, vision, and tactile sensation), but involve some negative aspects such as conflict,
disappointment, disgust, hunger, and fear of poisoning.

Considering that edible insects are a viable alternative, sustainable source of pro-
tein [35] and sensory perception influences individual intention [20], this research aimed
to understand which aspects of sensory perception influence the experimentation with
new foods.

3.1. Food Preparation and Sensory Perception of the Individual

Sensory attributes affect the acceptability of food [36], which are affected by changes in
the processing and formulation of an insect-based product [35]. Food perception involves
multisensory interaction and expectations [37].

Aiming to increase acceptability and reduce negative attitudes, insect-based foods
should be integrated slowly [38]. According to the authors, the lack of familiarity is a
barrier to eating insects.

Most of Delgado’s respondents enjoyed all the cookies that contained insect pow-
der [39], which makes one wonder about the importance of sensory perception.

Regarding insect-based food [40], the preparation should make the insect invisible [41].
Individuals preferred adult insects [42]. Based on these assumptions, the first hypothesis of
the research is:
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Hypothesis (H1). Preparation (PSP) has a positive influence on sensory perception (PSSP).

3.2. Visual Aspect of the Food and Sensory Perception of the Individual

The appearance of the food matters [36]. Food with insect ingredients is new in
some countries. To facilitate the acceptance of a few foods, especially insect-based foods,
to overpass initial barriers of perception, some authors advised hiding insects [28,37,42].
Insects should not be visible [41]. Based on these assumptions, the second hypothesis of
the research is:

Hypothesis (H2). Visual and related aspects (PRV) have a positive influence on sensory perception (PSSP).

3.3. The Shape of the Food and Sensory Perception of the Individual

The shape of the food can be the first detail indicating overall quality to the sensory
system, and intentions may be halted based on appearance [37]. The presentation of the
shape is important [8,9,42] because it influences the decision to try new food products. The
insect should not be seen [40,41]. There is reluctance when people know that the product
contains insects, even though it looks good [9]. Based on these assumptions, the third
hypothesis of the research is:

Hypothesis (H3). Presentation of the shape (PSP) has a positive influence on sensory
perception (PSSP).

3.4. Flavor of the Food and Sensory Perception of the Individual

Appetite is influenced by taste [43]. Nevertheless, there are different flavors between
insects [35]. Regarding edible insects, these authors defended that taste can be attenuated
over time.

Flavor points to critical quality assurance, showing significant acceptability with
between a 15% and 20% substitution of flour [37]. According to these authors, regarding
cricket powder, the perception remains favorable up to 15% in terms of texture, and between
15 and 20% in terms of flavor. Based on these assumptions, the fourth hypothesis of the
research is:

Hypothesis (H4). Flavor and related aspects (PSF) have a positive influence on sensory
perception (PSSP).

3.5. Food Temperature and Sensory Perception of the Individual

Hot foods are perceived as tastier, which tends to reduce the nutritional value which
contained in cold foods [8]. The temperature influences the preference [44,45] and conse-
quently, the perception.

Based on these assumptions, the fifth hypothesis of the research is:

Hypothesis (H5). Temperature influence (PST) has a positive influence on sensory perception (PSSP).

3.6. Product Condition and Sensory Perception of the Individual

Sensory aspects are crucial for the consumption of insect-based foods [46] with differ-
ent insects having different textures [35]. Insect processing can involve everything from
breeding, through pre-processing, decontamination, and processing, to packaging and
logistics [47].

Individuals are motivated to eat food that is easy to prepare [40]. The taste was the
most important factor in the willingness to experiment, followed by texture and familiar-
ity [48]. Based on these assumptions, the sixth hypothesis of the research is:

Hypothesis (H6). Product conditions (PSC) have a positive influence on sensory
perception (PSSP).
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3.7. Smell of Food and the Sensory Perception of the Individual

Smell plays an important role in eating behavior [49] and can influence appetite
but does not necessarily induce consumption [43]. Olfactory stimuli can compensate
or satisfy the gustatory-related desire for an indulgent rewarding food [50]. It is likely
that the intensity of the smell influences the decision to taste new foods. Based on these
assumptions, the last hypothesis of the research is:

Hypothesis (H7). Smell and related aspects (PSS) have a positive influence on sensory perception (PSSP).

These concepts are presented in Table 1.

Table 1. Variables and relationship of influence.

Variables and Indicators Concept

Sensory Perception PSSP28-30
Seeing the product before tasting [35,37], touching [37], and

smelling [43,49,50] influences the decision to try new
food products.

Preparation PSP09-12

Sensory attributes affect the acceptability of food [36], as well as
the processing and formulation of an insect-based product [35]

or familiarity. Knowing how the food has been prepared, as
well as the main ingredients, and making it easy to prepare aids

acceptability [40]. The recipe (method of preparation) and
knowing who has prepared it may influence the decision to try

new food products.

Visual and related aspects PSV25-27
Color is a very important factor in the decision to taste new food
products [28,37], as well as the presentation of the food [35] or
the amount of food served. The insect should not be seen [9,41].

Presentation of the shape PSP20-24

The decision to sample new food products, as well as the design
of the packaging [51], is influenced by the following attributes:
texture [52], temperature [8], sweetness [42] or saltiness [47], or

cooked vs. raw [9,47].

Flavor and related aspects PSF13-14

Tasting new foods when they have an intense flavor or a mild
flavor influences the decision to try new food products, the

perception remains favorable when substituting between 15 and
20% of the flour with an insect-based food [37].

Temperature PSTI17-19 Temperature [8,44,45] influences the decision to try new foods.

Product conditions PSC05-08

Different insects have different textures [35]. Sensory aspects
are crucial [46], and the taste was the most important factor
regarding a person’s willingness to experiment, followed by

texture and familiarity [48]. Unknown liquid, solid or
gelatinous foods should influence the decision to try new

food products.

Smell and related aspects PSS15-16
Smell influences the decision to try new food products [49] and

can influence appetite [43]. Nevertheless, tasting new foods
depends on the intensity of smell.

Based on these variables and respective indicators, this research evaluates the relation
of influence. Figure 1 shows the model that represents these influences.
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Figure 1. Model of influence.

Our research was based on seven formative variables representing different factors
and subfactors that have a positive influence on a reflective variable, sensory perception.
Combining trust and sensory attributes influences perception [53].

4. Methodology

The methodological framework identified (i) the variables that influence sensory
perception to try new foods; (ii) respective indicators; as well as (iii) the relationships
between variables and indicators that influence sensory perception to try new foods.

Research Aim and Survey

Aiming to understand the influence of sensory perception on the experimentation of
new foods, this research aimed to discover the factors that influence sensory perception
regarding entomophagy and their impact on consumer behavior.

Formative constructs such as preparation (PSP09-12), visual and related aspects
(PSV25-27), presentation of the shape (PSP20-24), and flavor and related aspects (PSF13-14)
had a medium positive influence on sensory perception; temperature influence (PSTI17-19)
had a small positive influence on sensory perception; product conditions (PSC05-08), and
smell and related aspects (PSS15-16) had a positive influence on the variable of sensory
perception (PSSP28-30). Table 2 shows the variables and respective indicators.
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Table 2. Variable analyzed.

Var Label Var Subitems Indicators LF

Preparation
(PSP09-12)

PSP09 Before trying a new food product, I like to know
how it has been prepared 0.265

PSP10 Before trying a new food product, I like to know
the main ingredients 0.5

PSP11 Before trying a new food product, I like to know
the recipe (method of preparation) 0.289

PSP12 Before trying a new food product, I like to know
who prepares the food 0.178

Visual and related aspects
(PSV25-27)

PSV25 Color is a very important factor in my decision
to taste new food products 0.302

PSV26 The amount of food served is a very important
factor for me to decide to try new food products 0.708

PSV27 The presentation of the food is a very important
factor in my decision to taste new food products 0.163

Presentation of the shape
(PSP20-24)

PSP20 For trying new foods, I like them to be smooth −0.107

PSP21 For trying new foods, I like them to be cold 0.365

PSP22 For trying new foods, I like them to be sweet 0.27

PSP23 For trying new foods, I like them to be salted 0.052

PSP24 For trying new foods, I like them to be cooked 0.649

Flavor and related aspects
(PSF13-14)

PSF13 I like to taste new foods when they have an
intense flavor 0.251

PSF14 I like to taste new foods when they have a
mild flavor 0.869

Temperature influence
(PSTI17-19)

PST17 I prefer to try cold foods 0.428

PST18 I prefer to try hot foods 0.759

PST19 I prefer to try food when it is at
ambient temperature 0.03

Product Conditions
(PSC05-08)

PSC5 I easily try unknown liquid foods 0.583

PSC6 I easily try unknown solid foods 0.592

PSC7 I easily try unknown gelatinous foods 0.146

PSC8 I easily try unknown fairly consistent foods −0.283

Smell and related aspects
(PSS15-16)

PSS15 I like to taste new foods when they have an
intense smell 0.361

PSS16 I like to taste new foods when they have a
mild smell 0.831

Sensory Perception
(PSSP28-30)

PSSP28 I like to see the product before I taste it 0.926

PSSP29 I like to touch the product before I taste it 0.838

PSSP30 I like to smell the product before I taste it 0.941

The instrument (questionnaire) was applied to 215 young people in Portugal, Romania,
and Serbia, but only 213 were completed fully and correctly. Respondents answered
a survey that contains multiple-answer questions, evaluated on a Likert scale. It was
developed according to Table 2, which was based on variables described in Table 1, and the
model presented in Figure 1.
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5. Analysis and Discussion of the Results

These identified variables empowered us to design a structural equation model.
through confirmatory tetrad analysis (CTA-PLS) and bootstrapping process; the research
assessed the importance of the disappearance tetrads involved in the model in the PLS-SEM
setting [54]. We were able to impose constraints on the model [55] by categorizing survey
items into eight variables (Table 1) and determining the direction of influence/relationships
between them. The primary drawback of CFA is that it obscures the influence’s direction.
Nevertheless, it can quantify the effects of each element and sub-factor and demonstrate
whether the model provides a good fit for the data and is consistent [56]. Each variable’s
loading factors are determined by the model. This was the primary justification for choosing
the CFA over a predictive analysis such as a regression model [56,57].

The SmartPLS program assists the user in assessing the model saturation [58] by taking
into account a variety of indices to gauge how effectively the model illustrates the variables
and supports the putative hypothesis. Among the absolute indices are the standardized
root mean square residual (SRMR) or the statistic value of chi-squared (which permits
inferential statistics), relative indices such as the normed fit index (NFI), and correlative
indices such as Akaike’s information criterion (AIC) and the Bayesian information criterion
(BIC). With the correlation coefficient and Cronbach’s alpha (CA) test, the software also
determines the importance of the latent constructs [59,60].

The model fit and consistency were measured by composite reliability (CR), rho_A,
and average variance extracted (AVE). Sometimes high multicollinearity between variables
is associated with high values of CA, CR, and AVE, as double-weighting variables. In
order to avoid this problem, the software calculates the variance inflation factor (VIF)
criterion [61,62].

5.1. Research Results

Our data series may be seen to have a normal distribution with small standard errors.
With some exceptions, the age standard deviation (1.33) and variance (1.76) are high because
elderly respondents only provided 16.7% of the answers (over 55 years old), related to
work (1.21) and breakfast (1.15). Because the values for kurtosis and skewness fell within
the [−1, 1] interval, a normal distribution is implied. We can assume that our sample’s
kurtosis was decreased for age (−1.31), gender (−2.02), lunch (−1.20), and supper (−1.11)
since our sample was representative [20]. Table 3 shows the descriptive analysis.

Table 3. Descriptive statistics.

Variable Age Gender Schooling Income Work Breakfast Lunch Dinner

Mean 2.73 1.51 2.82 2.11 1.81 2.95 2.39 2.43
Standard Error 0.09 0.03 0.06 0.06 0.08 0.08 0.06 0.07

Standard Deviation 1.33 0.50 0.88 0.89 1.21 1.15 0.93 0.96
Sample Variance 1.76 0.25 0.77 0.79 1.46 1.33 0.86 0.92

Kurtosis −1.31 −2.02 0.12 −0.47 −0.63 −0.99 −1.20 −1.11
Skewness 0.01 −0.06 0.79 0.47 1.06 −0.70 −0.68 −0.50

Confidence Level (95.0%) 0.18 0.07 0.12 0.12 0.16 0.16 0.12 0.13

Source: SmartPLS analysis (reprinted from a free version of SmartPLS software, version 3.3.9, created on 2 April
2022) [63].

We choose to make a confirmatory factor analysis, using SmartPLS to obtain better
insight into the factors that influence consumer perceptions. We decided to use the non-
parametric PLS-SEM technique [64,65], which provides several statistics for the model’s
validity and reliability, including composite reliability (CR), Cronbach’s alpha (CA), rho
A, average variance extracted (AVE), and others. The CA index tended to produce higher
values when we included more sub-items (questions) that formed a variable.

However, some authors have considered it useless to maintain items that do not
contribute to the overall score or go on an opposite path, and this analysis has the aim of
identifying and removing or adjusting these things in the spirit of the measured character-
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istic. It is recursive to evaluate the relationships between items, and between items and the
total score, and to select items based on those relationships. If we do not delete this text, we
must remove negative items from the model. The Cronbach’s alpha index ranges from 0 to
1. Confirmatory tetrad analysis (CTA-PLS) [55] was used for formative measurement. The
analysis is based on the analysis by Bollen and Ting [60]. Figure 2 shows the PLS analysis.
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for the product conditions, flavor and related aspects, smell and related aspects, and
temperature influence. Thus, we must eliminate these variables because they have a very
small influence. A new, more reliable model thus arises (Figure 3):
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The loading factors (LFs) to analyze latent constructs in Table 3, as well as in Figure 3,
aim to enhance the most important elements that influence the following:

• Preparation: PSP10 (LF = 0.5), PSP11 (LF = 0.29), and PS9 (LF = 0.264). Consumers
particularly liked to know the main ingredients before trying a new food product.
They were also interested in the recipe (method of preparation, or how it has been
prepared. They were not very interested in who prepared the food.

• Visual and related aspects: PSV27 (LF = 0.707) and PSV25 (LF = 0.302). The second
had a small influence. Consumers were particularly interested in the presentation of
the food when they decide to taste new food products. They were also interested in
the color of the food. The amount of food served was not very important when testing
it (PSV26: LF = 0.164).

• Presentation of the shape: PSP24 (LF = 0.639), PSP21 (LF = 0.318), PSP22 (LF = 0.249).
The last two subitems had a small influence. Consumers preferred to eat cooked food
when trying a new one. They also preferred the food to be cold or sweet, compared to
salted (PSP23: LF = 0.073).

Regarding sensory perception, all of the components that formed this variable have
values greater than the 0.7 thresholds of the loading factors: PSSP28 (LF = 0.962), PSSP30
(LF = 0.900), and PSSP29 (LF = 0.620). All of the factors above reflect sensory perception. It
might be observed that consumers prefer to first smell the food, then see it, and touch it
before tasting it.

5.2. Construct Reliability and Validity

SmartPLS software offers a suite of tests to validate the statistical analysis and to
ensure the correct interpretation of the research results. In the first phase, we decided to
evaluate the consistency of the model designed based on the validation steps provided in
Table 2. In our case study, Cronbach’s Alpha (0.887) had a very high value, meaning that
the factors that compose it, the seven formative variables, were very well chosen and were
representative for defining the sensory perception construct. Since CA was high, we can
say that the factors (formative constructs) mentioned above correlate between them and
with their additive result. Composite reliability (0.892) and rho_A (0.912) also had very
high values, meaning that our model was reliable. The average variance extracted (0.737)
was above the 0.5 threshold value meaning that convergent validity can be assumed. We
may also observe that, for the formative constructs, the rho_A criterion was enough. The
other values were not calculated by the model. These values allow us to assume that all of
our model is coherent and representative for the sample analyzed (Table 4).

Table 4. Validation steps/tests.

Cronbach’s Alpha (CA) rho_A Composite
Reliability (CR)

Average Variance
Extracted (AVE)

Threshold >0.7 >0.7 >0.7 >0.5
Sensory Perception

(PSSP28-30) 0.887 0.912 0.892 0.737

Presentation of the shape
(PSP20-24) 1

Preparation (PSP09-12) 1
Visual and related aspects

(PSV25-27) 1

Source: SmartPLS analysis (reprinted from a free version of SmartPLS software, version 3.3.9, created on 2 April
2022) [63].

5.3. Discriminant Validity

The model is statistically robust because it meets the criteria of Fornell–Larcker crite-
rion and heterotrait–monotrait criteria that are met. Most of the values obtained were less
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than 0.70 [67], meaning that all constructs were statistically differentiated from each other
when taken two by two (Table 5).

Table 5. Discriminant validity.

Preparation (PSP09-12) Presentation of the
Shape (PSP20-24)

Sensory
Perception (PSSP28-30)

Visual and
Related Aspects

(PSV25-27)

Preparation (PSP09-12)
Presentation of the
shape (PSP20-24) 0.437

Sensory perception
(PSSP28-30) 0.627 0.538 0.859

Visual and related
aspects (PSV25-27) 0.493 0.562 0.577

Source: SmartPLS analysis (reprinted from a free version of SmartPLS software, version 3.3.9, created on 2 April
2022) [63].

To determine if a construct’s square root (SR) was larger than its correlation with
some other construct and whether its linked construct’s loading factor was highest, the
Fornell-Larcker criterion computed the AVE of each construct. It computed the variance
among the constructs of the latent model according to AVE and CR. A novel method called
heterotrait–monotrait assessed discriminant validity as a gauge of likeness among the latent
constructs [61,62].

Analyzing the dates in Table 5, we may observe that sensory perception correlates
positively to a medium degree with preparation (0.627) presentation of the shape (0.538),
and visual and related aspects (0.577), meaning that it might be influenced by these factors.
Visual and related aspects and preparation (0.493), and presentation of the shape (0.437)
also correlated positively to a medium degree (Table 6).

Table 6. Latent construct correlation.

Preparation
(PSP09-12)

Presentation of the
Shape (PSP20-24)

Sensory Perception
(PSSP28-30)

Visual and Related
Aspects (PSV25-27)

Preparation (PSP09-12) 1.000
Presentation of the
shape (PSP20-24) 0.437 1.000

Sensory perception
(PSSP28-30) 0.627 0.538 1.000

Visual and related
aspects (PSV25-27) 0.493 0.562 0.577 1.000

Source: SmartPLS analysis (source: reprinted from a free version of SmartPLS software, version 3.3.9, created on 2
April 2022) [63].

The calculated model’s chi-squared value (154.222) was at least equivalent to the
saturated model’s chi-squared value (154.222). The estimated model performs at least as
well as other hypotheses testing (SRMR, d ULS, and d G) compared to the saturated model.
A value of less than 0.1 for the standardized root mean square residual (SRMR) explains a
good fit [56,57,61,62]. The values of R-squared were quite high. Therefore, we may state
that the model makes sense and that H1 to H8 are approved (Table 5). As was used to
calculate any discrepancy based on the eigenvalue, d ULS stands for the squared Euclidean
distance and dG stands for the geodesic distance. Then, one less than the chi-squared was
used to establish the normed fit index (NFI), also known as the Bentler and Bonett index.
The NFI result was greater (i.e., better) when there were more parameters in the model.
Thus, a consistent model supports our theory (Table 7). The model with the lowest AIC
value is the one the software selects.
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Table 7. Model Fit.

Saturated Model Estimated Model

SRMR 0.047 0.047
d_ULS 0.230 0.230

d_G 0.137 0.137
Chi-squared 154.222 154.222

NFI 0.907 0.907

R-squared R-squared Adjusted

Sensory perception_ 0.520 0.513
Source: SmartPLS analysis (source: reprinted from a free version of SmartPLS software, version 3.3.9, created on 2
April 2022) [63].

5.4. Collinearity Statistics VIF

To avoid the multicollinearity effect, which will artificially enhance the importance of
some variables, we calculated the VIF of each construct. Table 8 shows the VIF values for
each subitem of our research. One may observe that they are all less than the threshold of
five. These values empowered us to affirm that, according to the criteria in Tables 1–6, we
can state that our hypotheses H1–H8 are approved because the VIF as a whole exhibits no
multicollinearity among the variables.

Table 8. VIF Coefficients.

Variable VIF Variable VIF Variable VIF

Preparation PSP10 2.656 Presentation of the shape
(PSP21) 1.354 Visual and related aspects

(PSV25) 1.566

Preparation PSP11 2.756 Presentation of the shape
(PSP22) 1.765 Visual and related aspects

(PSV26) 1.381

Preparation PSP12 1.846 Presentation of the shape
(PSP23) 1.832 Visual and related aspects

(PSV27) 1.513

Preparation (PSP09) 2.624 Presentation of the shape
(PSP24) 1.621

Sensory perception (PSSP28) 3.138 Sensory perception (PSSP29) 2.049 Sensory perception (PSSP30) 3.723

Source: SmartPLS analysis (source: reprinted from a free version of SmartPLS software, version 3.3.9, created on 2
April 2022) [63].

Using the use of SmartPLS software, the variance inflation factor (VIF) of each construct
was calculated with 5000 samples and a reliability of 95% to assess the importance of the
variables. In the PLS-SEM scenario, the bootstrapping procedure evaluates the significance
of the model-implied vanishing tetrads [55]. The variance inflation factor (VIF) for each
notion was used to determine the importance of each variable. There was no collinearity
between the variables, as indicated by the VIF being below the allowed maximum (5).
A total of 1000 samples were used to calculate the variance inflation factor (VIF) for
each construct, and the bootstrapping method was 95% trustworthy using SmartPLS
software [63], as shown in Table 7.

Figure 4 and Table 9 provide an overview of the findings. The bootstrapping value
two-tailed t-tests were all more than 1.96. In other words, the numbers are more meaningful
since they are larger at the critical level. Preparation, and visual and associated characteris-
tics all had p-values less than 0.05, indicating that our model is valid and representative.
Good values were obtained for the path coefficients (5.489; 2.923; and 2.563). These factors
enabled us to conclude that all analyzed factors influence sensory perception, but only
three are important and decisive: preparation, visual and related aspects, and presentation
of the shape.
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Table 9. The T-Test Statistics and p-Values of the Bootstrapping Analysis.

Original Sample
(O)

Sample Mean
(M)

Standard Deviation
(STDEV)

T-Test Statistics
(|O/STDEV|) p-Values

Preparation -> Sensory
perception 0.407 0.409 0.074 5.489 0.000

Presentation of the
shape -> Sensory

perception
0.218 0.233 0.085 2.563 0.011

Visual and related
aspects -> Sensory

perception
0.225 0.257 0.087 2.923 0.004

Source: SmartPLS analysis (source: reprinted from a free version of SmartPLS software, version 3.3.9, created on 2
April 2022) [63].

Among the assumptions, the research highlights three main variables related to the
influence of sensory perception on trying new foods: preparation, visual and related
aspects, and presentation of the shape [4]. Bootstrapping analysis revealed that our model
meets all the requirements. Finally, the change to eating insect-based foods will be gradual
and efforts on the part of different stakeholders must be increased [1].

6. Discussion

The negative impact that animal protein sources have on the environment has been
studied and provides the rationale for finding new food substitutes. It is assumed by
several cultures that insect-based food can be a solution to achieving human well-being,
while also achieving sustainable development. Some influencing factors, not only those
already mentioned and related to culture, but also familiarity, lead to different results. For
this reason, this discussion of the results addresses only a few studies that have obtained
comparable results. Despite the importance of the topic of the present research, only a
few studies have been developed and this theme has received limited attention. This is
surprising considering the importance of sustainable development worldwide.

This research draws a consumer behavior perspective, as well as approaching the
intention to overcome neophobia. This study also provides insights into the main factors
which influence an individual’s sensory perception regarding experimentation with a new
food. In agreement with this research, consumers are willing to substitute their traditional
livestock protein source because of the positive sustainable impact on the food supply, but
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this will be made easier with an increased familiarity of insects as a food source, as well as
their incorporation into food in a non-visible form [40].

Nowadays, sustainability has been an issue of growing interest, not only from a
consumer behavior perspective, but also among companies and policy makers. In order
to change consumer behavior, this research intended to identify new adopters. New
adopters are important for changing a group’s behavior [12,32,40]. The new adopters
are characterized by several important characteristics that contribute to influencing the
changing group’s behavior, for example, their age, whether they are living in a rural area,
and whether they are a university student.

Another important insight of this research is the importance of sensory aspects [46].
This research found that several factors influence sensory perception, such as prepa-
ration [35], visual aspects [9,41], and presentation of the shape; whether the food is
smooth [52], cold [8], sweet [42], salted [47] or cooked [9,47] influences the decision to try
new food products as well as influencing the packaging design [51].

Nevertheless, temperature [8,44,45], the conditions of the product such as texture [35],
and familiarity [48], and the smell [49] can influence appetite [43]. Similar to other studies,
individuals are interested in the main ingredients, the method of preparation, the presenta-
tion of the food [40], and the color of the food [28,37] before trying new food. Moreover, the
respondents in this study preferred the food to be cold or sweet, over being salted, when
trying a new food.

Overall, this study contributes to a better understanding of the factors of consumer
behavior influence on new food experimentation, particularly with insect-based food, to
contribute to sustainable development.

7. Conclusions

This research aims to understand the influence of sensory perception on a person’s
willingness to experiment with new foods. The main contribution is in identifying impor-
tant aspects of trying new foods. The main findings suggest that several factors influence
sensory perception, such as preparation (PSP09-12), visual and related aspects (PSV25-27),
presentation of the shape (PSP20-24), flavor and related aspects (PSF13-14), temperature
influence (PSTI17-19), product conditions (PSC05-08), and smell and related aspects (PSS15-
16). We developed and tested a model to understand the main factors that influence an
individual’s sensory perception (PSSP28-30) of trying new food, such as insect-based food.
Despite all factors having previously been selected and tested in other studies, in our
model, the evidence showed the three most important and decisive factors that influence
individuals’ sensory perception: preparation, visual and related aspects, and presentation
of the shape.

Preparation is important. Before trying a new food product, people like to know the
method of preparation as well as the ingredients that the food contains. Nevertheless,
they are generally less interested in who has prepared the food. Visual and related aspects
are important too. The presentation of the food is a very important factor, and the color
of food has a small influence. However, the amount of food served is not so important.
Presentation of the shape is important in trying new foods. Cooked food is very attractive.
Cold or sweet foods may also be of interest, in addition to salty foods.

Despite the small influence of color, consumers like to see a color aspect to the food.
If the insect is not visible on the dish, it is likely that the insect-based food will be more
readily accepted. It is also important to consider the way the food is prepared, for example,
whether the food will be prepared to align with healthy habits, or whether the food will
be prepared in a traditional way. Food companies should bear in mind that changing
eating habits with unknown food is not an easy task, especially where insect-based food
consumption within Western countries is involved. Food business practitioners should
introduce unknown food, particularly insect-based food, slowly and gradually, as several
studies have already demonstrated [1].
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The theoretical and practical implications involve knowing some important aspects of
behavioral change. It is urgent to change our behavior in favor of sustainability. Policymak-
ers and practitioners can therefore use this knowledge.

Marketers should also understand the importance of selecting proper targets, such as
early adopters and families who live in rural areas, because they are more open-minded
with regard to trying new foods. Early adopters are very important for innovation. In this
case, open-minded people can change behavior more easily, in addition to those who are
concerned with healthy habits and consuming sustainable products. Marketers should also
be interested in public opinion leaders who communicate quickly and effectively, such as
so-called influencers who have a strong worldwide influence on others, for example, Greta
Thunberg, a young Swedish activist who is campaigning to combat climate change.

On the other hand, governments also play an important role in facilitating a shift
toward the consumption of new and sustainable food options. Consumers need to feel
secure in trying new food s. If there are laws to regulate the production of insect-based
food, consumers would feel more comfortable regarding their consumption. Although our
study evidences important contributions, they are subject to certain limitations. The study
considered several factors that could influence sensory perception individually.

It is necessary to know the particularities of each community. Future investigations can
be cross-cutting but they must also be specific to each cultural group. It is also necessary to
deepen the studies, to apply them in other countries and other cultures, because this theme
is central to feeding the human and animal population, as well as achieving sustainability.
Future studies could try to combine different factors, to understand how each group of
factors can influence the sensory perceptions of each community. Future studies should be
replicated in different Western countries, considering the different culinary cultures.
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