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Abstract: Adopting sustainable food choices is crucial to mitigating the environmental impacts of
food production. Insect-based foods offer a promising alternative with low resource requirements
and reduced greenhouse gas emissions. This study examines the psychological factors influencing
consumers’ intentions to purchase insect-based foods using an extended protection motivation theory
(PMT) model that includes disgust as a critical factor. Data from 233 Italian participants were analyzed
through partial least squares structural equation modeling (PLS-SEM). Results indicate that perceived
response efficacy—the belief in the environmental benefits of insect consumption—and self-efficacy—
confidence in one’s ability to incorporate insect-based foods—positively influence purchase intentions.
However, strong aversions rooted in disgust and low intrinsic motivation present major barriers,
highlighting cultural resistance to entomophagy in Western contexts. Extrinsic motivators such as
social recognition, perceived costs, and perceived severity or vulnerability to environmental issues
had no significant effect. The findings suggest that effective strategies should focus on reducing
disgust and strengthening consumer confidence, emphasizing the environmental benefits to shift
attitudes toward sustainable dietary choices.

Keywords: sustainable food systems; insect-based foods; protection motivation theory; disgust
concerns; consumers’ behavior; acceptance barriers

1. Introduction

Considering climate change’s acknowledged negative effects on a global scale [1],
the increase in the global demand for food [2,3], as well as the food paradox, whereby a
significant proportion of the raw material produced and food processed is wasted while
malnutrition rates rise [4], a rethinking of food systems’ objectives is imperative.

The issue of global climate change is inducing a change in dietary habits, with an
increasing focus on the utilization of more sustainable sources of protein in daily diets. In
the event of a transition in global food production to plant-based diets, a net reduction in
greenhouse gas emissions of between 332 and 547 GtCO2 is projected to be observed by 2050.
This figure represents a reduction in CO2 emissions of between 99% and 163%, which is in
line with the objective of limiting global warming to 1.5 ◦C [5]. What strategies might be
employed to reverse the global warming trend? Furthermore, how might the agenda of the
Sustainable Development Goals (SDGs) be met, with a particular focus on the second goal
(SDG2), which focuses on eradicating world hunger by 2030? The European Union (EU) put
forth a policy structure entitled Food 2030 [2,6] that is consistent with the Green Deal (GD)
and Farm to Fork (F2F) objectives. In other words, the development of sustainable food
systems must consider the impact of climate change, ensure the preservation of natural
resources, and reduce the emission of greenhouse gases (GHGs).
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To address the aforementioned issues, a radical transformation is required in the global
food system, encompassing all food production, processing, distribution, preparation,
and consumption activities. Considering this, it is also essential to review current food
policies and consider ways to alter food production and consumption patterns to achieve
nutritionally sound and environmentally sustainable diets and food systems [7].

As defined by the World Health Organization (WHO) and the Food and Agriculture
Organization (FAO), sustainable healthy diets are dietary patterns that promote all di-
mensions of individuals’ health and well-being, have low environmental pressure and
impact, are accessible, affordable, safe and equitable, and are culturally acceptable [8].
It is insufficient to consider dietary patterns as mere reflections of nutrient intake and
consumption of specific food groups; instead, a more comprehensive approach is necessary,
incorporating social, cultural, environmental, and biodiversity considerations within the
context of economic fairness [9].

The EAT-Lancet Commission defined a healthy diet as predominantly plant-based,
with minimal fish and white meat consumption, and no or low intake of red meat and
processed foods [10]. To achieve nutritional goals in a sustainable manner, a significant shift
in dietary habits has recently been observed, with a reduction in red meat consumption in
favor of alternative protein sources. In this context, research on alternative protein sources
such as algae, single cell protein, and insects is increasing [11].

In designing food policy interventions to promote sustainable diets, it is essential
to acquire a more advanced comprehension of the elements that shape individuals’ di-
etary preferences. This analysis focuses on identifying the factors related to the potential
introduction of insect protein sources.

Entomophagy is the practice of consuming insects as food. Worldwide, more than
2000 species of insects are eaten, although the most consumed insects are beetles. More
than two billion people worldwide include insects in their traditional diets, primarily in
sub-Saharan Africa, Central and South America, Southeast Asia, and the Pacific. The global
market value of edible insects is USD 2.8 billion, and the largest market for edible insects is
the Asia-Pacific region [12].

What are the reasons for considering insects as an alternative source of protein?
Insects provide an economically, nutritionally, and environmentally advantageous food
source. In fact, their high feed conversion efficiency due to their poikilothermic nature
makes it possible to convert feed into protein in an environmentally friendly and cost-
effective process [13]. In general, insects are a valuable source of micronutrients, including
iron, zinc, and calcium, which are essential for maintaining human health [14,15]. In
addition, insect husbandry has a lower carbon footprint and produces less ammonia than
conventional animal husbandry [13]. Edible insects have the potential to offer economic and
environmental advantages, and they appear to be a more sustainable and environmentally
friendly source of nutrients than other animal-based products [16]. In Western countries,
consumer acceptance represents a significant obstacle to the adoption of diets based on
edible insects. What factors contribute to the negative attitudes held by Western consumers
toward entomophagy? This phenomenon has been the subject of extensive investigation
in recent years, and disgust and neophobia emerged as the main factors that contribute
significantly to it [17–19]. Although disgust is a valid reason for rejecting novel foods of
animal origin (e.g., insect-based food), it should be distinguished from neophobia, which
refers to an aversion to unfamiliar or novel foods. Indeed, food neophobia represents a
general phenomenon shaped by subjective beliefs, whereas disgust is elicited by a specific
stimulus [17]. Indeed, it is unsurprising that even a food with which consumers are familiar
can evoke feelings of disgust. Furthermore, the stimuli that elicit disgust may be culturally
specific and/or associated with the presence of pathogens that represent a health threat.
Consequently, new food technologies may also be included in the domain of disgust,
particularly in contexts where information is asymmetrically distributed [19].

Of course, it is also important to consider the role of prevailing food culture in Western
societies [20]. However, various studies show that concern about environmental issues, cli-
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mate change, and sustainability related to food production and consumption patterns could
positively influence the acceptance of insect-based food in Western dietary habits [21,22].

Based on the last consideration, mainly related to consumers’ concerns due to climate
change, the objective of our analysis is to ascertain the potential motivating factors and
significant impediments that may influence the willingness of Western consumers to
incorporate edible insects into their regular diets.

The predominant models for defining and examining the relationships among cog-
nitive constructs associated with dietary behaviors are socio-psychological theories [7],
such as the theory of planned behavior (TPB) [23] and the protection motivation theory
(PMT) [24,25]. However, the PMT offers a more detailed and nuanced understanding
of human behavior in relation to the TPB [26]. The theory is based on the premise that
there are specific psychological and cognitive processes that drive protective behavior in
response to fear appeals regarding individual health [25]. A recent meta-analysis demon-
strated the theory’s efficacy in explaining the behavior of individuals facing threats [27],
and PMT has been widely applied across a range of research fields, including tourism
and marketing, extending beyond its initial focus on health [28]. In recent years, PMT has
been widely used to explain consumers’ pro-environmental behavior in response to global
environmental threats, such as climate change, biodiversity loss, and deforestation [29].
The PMT was applied in the context of food consumption by Pang et al. [30] to study
consumers’ purchase intention towards organic food. The study conducted by Chen [31]
demonstrated that the capacity to elucidate and anticipate the intention to reduce meat
consumption is equally efficacious when utilizing the PMT, TPB, or a combination of PMT
and the theory of reasoned action (TRA). In this context, the PMT model is an effective tool
for examining consumer acceptance of insect-based foods due to its ability to address two
primary concerns: health and climate change. By addressing these fears, it may encourage
individuals to adopt more environmentally conscious behaviors related to food choices.

Based on the above, our study introduces a novel approach to examining the protec-
tive behaviors associated with the hypothetical consumption of insect-based food through
the theoretical framework of protection motivation theory. Furthermore, the disgust do-
main construct was incorporated into the conventional PMT constructs to enhance the
interpretation of the behavioral pattern. The research gap that our work seeks to ad-
dress is corroborated by the findings of a recent systematic literature review conducted by
Kröger et al. [13]. This review examined the acceptance of insect-based foods in Western
societies and revealed that, of the 119 studies analyzed, 21 pertained specifically to Italy. It
is noteworthy that none of the referenced works employed the PMT theory as a reference
framework in the context of food. The proposed model was applied to analyze the response
of a sample of Italian consumers toward their willingness to consume insect-based foods.
This paper is structured as follows: the theoretical background supporting the research hy-
potheses is presented in Section 2, while the methodology is described in Section 3; Section 4
presents the results, and Sections 5 and 6 provide discussion and conclusions, respectively.

2. Theoretical Background and Research Hypotheses
2.1. The Protection Motivation Theory

The protective motivation theory (PMT) was developed by Rogers [24] as a means of
investigating the potential influence of fear on attitudes and behaviors in medical settings
regarding the selection of personal protective measures for health purposes. PMT is a
psychological practice that is concerned with the motivation behind human behavior. The
foregoing model is frequently employed in the investigation of general health issues. Never-
theless, it has also been applied to the prediction of pro-environmental behaviors [29,30,32].
The underlying premise is that individuals engage in pro-environmental actions when
confronted with environmental risks. This is influenced by two key factors: perceived
vulnerability and severity on the one hand, and the perceived efficacy of potential responses
and self-efficacy on the other.



Agriculture 2024, 14, 2232 4 of 18

A distinctive feature of PMT is that the model postulates that individuals evaluate
pro-environment alternatives in terms of both current behavior and their expectations of
new behavior, considering the respective costs and benefits of each in accordance with their
subjective valuation. The core argument of the PMT is that when individuals make oriented
choices, they evaluate both the immediate and future consequences of their actions in
terms of the costs and benefits associated with them. Thus, PMT provides a framework for
identifying both barriers to and enabling factors for the adoption of protective behaviors.

Rogers [25] put forth the idea that a range of environmental and interpersonal factors,
including personality, can give rise to two distinct behavioral processes to ensure their own
protection: threat appraisal and coping appraisal. The threat appraisal is the cognitive
process through which individuals evaluate the potential consequences of a maladaptive
response, which encompasses both intrinsic and extrinsic rewards, in relation to their
perception of the situation’s severity and vulnerability. The coping appraisal is a measure
of the discrepancy between an individual’s coping response efficacy and self-efficacy, along
with an assessment of the associated costs (Figure 1).
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A threat can be defined as an individual’s subjective appraisal of the potential severity
of an adverse outcome, which may or may not be objectively justified [33]. The findings
of Baker et al. [34] and Palmieri et al. [35] indicate that the recognition of adverse environ-
mental consequences may serve as a compelling incentive for consumers to consider ento-
mophagy as an alternative to conventional animal-based protein sources. Sogari et al. [21]
and Hénault-Ethier et al. [22] demonstrated that the acceptance of insect-based foods is di-
rectly correlated with concerns about environmental issues, climate change, and sustainability.

Perceived vulnerability is the degree to which an individual perceives themselves to
be susceptible to threat [25]. Research findings reveal that individuals who possess greater
insight into their vulnerability in relation to specific occurrences are more likely to adhere to
the prescribed behavioral norms. In this study, perceived vulnerability is conceptualized as
an individual’s assessment of the likelihood of experiencing adverse consequences because
of climate change.

As proposed by Floyd et al. [28], an increase in perceived severity and perceived
vulnerability is accompanied by a corresponding increase in the likelihood of engaging in
protective behaviors, thus the following hypothesis was put forth:

H1: Perceived severity (H1a) and perceived vulnerability (H1b) have a direct and positive effect on
the intention to purchase insect-based food.

The motivation to perform recommended behaviors is influenced by both intrinsic
and extrinsic rewards; however, when individuals believe that they could gain more by
avoiding a certain behavior, the motivation to engage in that behavior is diminished. The
concept of consumer wellness, which is regarded as an intrinsic and multidimensional
factor encompassing both mental and physical well-being, appears to exert a negative
influence on the intention to purchase insect-based foods. The greater the appreciation
of a conventional food among consumers, the more pronounced their disapproval will
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be of its preparation when insects are introduced as an ingredient [36]. A review of the
literature on the introduction of insects as food products allows for the distinction between
individual health-related benefits and collective environmental benefits. Notwithstanding
the environmental advantages associated with insect-based foods, sustainability represents
a tenuous rationale for consumers’ purchasing decisions [37]. In examining extrinsic factors,
it appears that the opinions of others, as well as the perceived benefits of saving time and
money, can exert a significant influence on the intention to engage in a given behavior.
Furthermore, Sidali et al. [38] observed that individuals’ positive or negative perceptions
regarding the safety and palatability of insects as food items influenced their intention to
purchase insect-based foods. In accordance with the PMT, the prospect of high intrinsic
and extrinsic rewards from the purchase of conventional products is likely to result in a
reduced intention to purchase insect-based foods. Considering the evidence, the following
hypotheses are proposed:

H2: The intrinsic (H2a) and extrinsic (H2b) rewards exert a direct and negative influence on the
intention to purchase insect-based food.

In the assessment of coping, response efficacy, self-efficacy, and response cost are
proposed as antecedents of the intention to engage in protective behavior. The response
efficacy is used to describe the conviction that a specific protective conduct will effectively
circumvent a given danger. In our analysis, we define it as consumers’ belief that the con-
sumption of insect-based foods can be an effective method of reducing the environmental
impact of climate change. So, the following hypothesis is proposed:

H3: The response efficacy directly and positively influences the purchase intention of insect-
based food.

Self-efficacy, in turn, signifies one’s estimation of their capacity to execute the requisite
protective behavior. Consumers tend to purchase a product when they believe that a certain
action is possible and easy for them. For our purpose, self-efficacy can be assessed in terms
of an individual’s belief that he or she will be able to reduce the threat to the environment if
he or she successfully adopts the consumption of insect food. Cox et al. [39] and Verkoeyen
et al. [40] found that self-efficacy is one of the strongest predictors of intention to purchase.
Hence, the hypothesis proposed is:

H4: Self-efficacy directly and positively influences insect-based food purchase intention.

In the context of protective behavior, response costs pertain to the perceived costs
associated with the implementation of the protective measure in question. In this study,
response costs are not only related to the price of insect foods. They are also related to
safety and willingness to change eating habits according to the benefits of eating insect
foods. Several studies have shown a low level of acceptance of insect-based foods in terms
of consumers’ willingness to change their eating habits for environmental benefits. Verneau
et al. [41], Verbeke et al. [42], and Hartman et al. [43] agree that only a small proportion of
consumers are willing to change their eating habits for environmental reasons. The limited
availability and opportunity to eat these products in familiar places such as restaurants
and supermarkets increases consumers’ lack of trust and uncertainty. The latter is also
exacerbated by the fact that the only option for purchase of these foods is through online
stores that have a limited supply. Hence, the hypothesis proposed is:

H5: The cost of response directly and negatively influences the purchase intention of insect-
based food.
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2.2. Disgusting Factors

The theoretical model of the present study is concerned with the role of disgust as a
factor related to entomophagy in Western countries, for several reasons. Firstly, the role
of disgust has been extensively investigated by various researchers [21,38,44]. Second,
recent studies have shown that disgust is a dominant factor in scales measuring individuals’
attitudes towards eating insects [43,45,46]. Finally, it represents the first attempt to assess
Western consumers’ acceptance of insect-based foods based on PMT in relation to disgust
elicitors. How does disgust affect attitude towards insect-based food? As previously noted,
neophobia and disgust are two factors that play a pivotal role in the decision-making
processes of Western consumers regarding food products derived from insects [17,42,47].
Specifically, neophobia is associated with the acceptance of novel foods, defined as those
with which there is no prior purchasing history. In contrast, disgust is related to perceptions
of poor hygiene and the origins of the food’s raw ingredients [19] and represents the main
factor negatively affecting insect-based food consumption.

Based on that, we posit that:

H6: The disgust constructs have a negative effect on the purchase intention of insect-based foods.

2.3. Research Framework

The framework of this research integrates the PMT constructs with those related
to disgust in the food domain, which, in previous literature, have been proven to have
explanatory power on pro-environmental behaviors. Figure 2 illustrates the extended
model and the related research hypotheses.
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Figure 2. Theoretical model framework and research hypotheses (H1–H6) of consumers intention to
purchase insect-based food products.

3. Materials and Methods

Following our theoretical model (Figure 2), we designed a questionnaire to explore
the factors influencing consumers’ intention to purchase insect-based food products under
the lens of the protection motivation theory [24,25] extended with disgusting factors. The
questionnaire was defined after a thorough literature review of consumer behavior in the
PMT framework [26,29,30,39,40] and of models focusing on attitudes toward insect-based
foods [17,21,22,35,36,38,43–45,47]. Each construct of our model was described by items
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adapted from previous research, and answers were collected using a seven-point Likert
scale (from strongly disagree (1) to strongly agree (7)) (Table A1).

The items describing the construct of the PMT model were chosen from those pro-
posed by Pang et al. [30]. The authors applied the PMT model, extended with TPB, to
analyze the antecedents of consumers’ purchase intentions towards organic food. The
authors’ basic assumption is that consumers purchase organic food as a pro-environmental
behavior to minimize the harmful impact of food production on the natural environment.
Regarding the items for the disgust construct, they were chosen after a careful literature
review of studies investigating the effect of disgust on consumer behavior. Disgust theory
was first proposed by Rozin and Fallon [48] and posits that disgust functions as a defense
mechanism against the recognition of human animality. In 1994, Haidt et al. [49] defined
seven domains of disgust, ranging from aversion to toxin avoidance, disease avoidance,
and finally the social and moral domain [50,51]. Investigations in the food domain did
not expand significantly until the nutritional and environmental validity of introducing
alternative proteins to those derived from meat in eating habits became a prominent topic
of investigation. Food disgusting scales (FDS) have been proposed to address the avoidance
of a disease with physiological and cultural characteristics and to contribute to the under-
standing of consumer acceptance of new foods [19]. Based on the crucial role of disgust, the
new interest of consumer segments in Western countries in eating insects, and the validity
of the use of insect-derived proteins in sustainable diets, La Barbera et al. [45] developed
the entomophagy attitude questionaries (EAQ), a methodology to predict intentions to
consume insects. In detail, the EAQ is based on three main concepts that emerge from the
literature: disgust, interest in novel foods, and the use of insect-derived proteins in animal
feed. From this theoretical core, several items (23) were selected, tested, and validated. For
the purpose of our study, only disgust-related constructs (5) were selected and included in
the PMT model (see Table A1).

The questionnaire, written in Italian, was implemented using “Google Forms”, an
easy-to-use online platform for designing and developing web-based survey question-
naires. To ensure clarity and relevance, the questionnaire was checked by scholars and
academic experts and pre-tested with 15 randomly chosen university students. Data were
collected in winter 2024 (between January and March) through convenience sampling. The
questionnaire was disseminated online among a diverse sample of university students and
via major social media platforms, including Facebook, to a population with an interest in
the topic [52]. The total sample comprised 234 participants distributed across the Italian
macro-regions. However, one respondent was excluded due to the lack of consent, leaving
a final sample size of 233. Further details of the sample characteristics are provided in
Table 1.

Table 1. Socio-demographic characteristics of the sample.

Dimension Frequency Percent

Gender
Female 165 71
Male 68 29

Age

18–25 58 25

26–35 69 30

36–50 41 17

>50 65 28
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Table 1. Cont.

Dimension Frequency Percent

Education
Middle and high school 91 39
Bachelor level 55 24
Graduate 84 36
PhD 3 1

Macro-region
North 18 8
Centre 15 7
South and Island 200 85

Living area
Rural 25 11
Urban 208 89

Our extended PMT model was empirically tested using partial least squares structural
equation modeling (PLS-SEM) [53,54]. The model was constructed and analyzed using
R software version 4.2.2 [55], utilizing the SEMinR package [53], a recent tool designed
for PLS-SEM. PLS-SEM was chosen due to its effectiveness with small sample sizes and
its ability to handle complex models with multiple structural relationships [53,54]. As
noted by Hair et al. [53], PLS-SEM is particularly suited for research aimed at exploring
and expanding theoretical frameworks, aligning well with our study’s objectives. A PLS
path model consists of two primary components: (i) the measurement model (or outer
model), which defines the associations between latent constructs and their indicators
(manifest variables), and (ii) the structural model (or inner model), which examines the
relationships among latent constructs. Once these models were specified, we proceeded
with estimating the PLS model and assessing the quality of both the measurement and
structural model outcomes.

4. Results
4.1. Extended PMT Model Evaluation

The quality of the measurement model was evaluated by assessing both indicator
reliability and internal consistency, as well as convergent and discriminant validity [53,54].
Indicator reliability was determined by examining the outer loadings: indicators with
loadings above 0.708 were retained, those below 0.40 were excluded, and indicators with
loadings between 0.40 and 0.708 were removed only if their exclusion improved internal
consistency or convergent validity beyond the acceptable threshold [53,54]. Reliability
and convergent validity were evaluated using the reliability coefficient rhoA and the
average variance extracted (AVE), respectively. The rhoA values were below the critical
limit (rhoA < 0.95) and the AVE values above the minimum threshold (AVE ≥ 0.50) for
all constructs. Finally, discriminant validity was assessed using the heterotrait–monotrait
ratio (HTMT), showing values below the suggested conservative threshold (0.85) [56]. The
results of the measurement model assessment are detailed in Tables 2 and 3.

After confirming the quality of the measurement model, we evaluated the structural
model results [53,54]. Collinearity was assessed by examining the variance inflation factor
(VIF < 3), while the significance and relevance of the structural model relationships (path
coefficients) were tested using a bootstrapping procedure with 10,000 random subsamples
and a 95% confidence interval. The model’s explanatory power was evaluated using
the coefficient of determination (R2). Ranging from 0 to 1, R2 values of 0.25, 0.50, and
0.75 indicate weak, moderate, and substantial explanatory power, respectively. In some
cases, however, values as low as 0.10 may also be considered satisfactory [53,54]. With
an R2 of 0.413, our model demonstrates moderate explanatory power. We also assessed
our model’s predictive power (or out-of-sample predictive power), namely the model’s
ability to predict new or future observations [53]. To this, we used PLSpredict [57], which
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estimates the model on a training sample and evaluates its predictive performance on a
holdout sample [58]. Our model shows high power in predicting the purchasing intention
of insect-based food products, as all indicators have lower RMSE values compared to the
LM ones. The results of the structural model assessment are detailed in Table 4.

Table 2. Reliability and convergent validity indicators of the model.

Constructs Items Loadings rhoA AVE

Perceived severity (PS)

PS_1 0.936 0.882 0.720
PS_2 0.929
PS_3 0.512
PS_4 0.945

Perceived vulnerability (PV)

PV_1 0.835 0.742 0.539
PV_2 0.689
PV_3 0.678
PV_4 0.733

Intrinsic rewards (IR)

IR_1 0.671 0.837 0.670
IR_2 0.875
IR_3 0.833
IR_4 0.878

Extrinsic rewards (ER)

ER_1 D 0.887 0.664
ER_2 0.762
ER_3 0.755
ER_4 D
ER_5 D
ER_6 0.657
ER_7 0.794
ER_8 0.808

Response efficacy (RE)
RE_1 D 0.885 0.897
RE_2 0.881
RE_3 0.887

Self-efficacy (SE)
SE_1 0.907 0.791 0.825
SE_2 0.886
SE_3 D

Response cost (RC)

RC_1 0.835 0.804 0.564
RC_2 0.507
RC_3 0.799
RC_4 0.815

Purchase intention (PI)

PI_1 0.919 0.932 0.823
PI_2 D
PI_3 0.853
PI_4 0.926
PI_5 0.911

Disgust (DIS)

DIS_1 0.900 0.918 0.794
DIS_2 0.888
DIS_3 0.925
DIS_4 D
DIS_5 0.827
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Table 3. Discriminant validity of the model: heterotrait–monotrait ratio (HTMT).

PS PV IR ER RE SE RC DIS

PV 0.609
IR 0.441 0.241
ER 0.425 0.240 0.678
RE 0.715 0.418 0.277 0.330
SE 0.146 0.086 0.136 0.098 0.205
RC 0.284 0.169 0.321 0.116 0.326 0.261
DIS 0.262 0.170 0.203 0.067 0.401 0.298 0.849
PI 0.177 0.153 0.237 0.048 0.404 0.493 0.482 0.525

Table 4. RMSE and LM values.

PI_1 PI_3 PI_4 PI_5

RMSE 1.78 1.61 1.72 1.61
LM 1.94 1.65 1.80 1.67

4.2. Extended PMT Model Results

The findings of our structural model testing provide partial support for the hypotheses
proposed in our behavioral model (Figure 3 and Table 5). Hypotheses H1a and H1b, which
predicted that perceived severity and perceived vulnerability would have a direct, positive
effect on the intention to purchase insect-based food, were not supported by the data. The
path coefficients for both constructs were not statistically significant, suggesting that neither
consumers’ perceptions of climate change severity nor their sense of personal vulnerability
to environmental issues are significant motivators for insect-based food purchases. This
result contrasts with previous studies that have shown that perceived vulnerability to
environmental threats can positively influence sustainable behaviors [28,29], though this
influence may vary with product type and cultural context [16,21,22,36].
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Table 5. Results of hypotheses testing.

Hypotheses Relationship Path Coefficient Results

H1: Perceived severity (H1a) and perceived vulnerability (H1b) have a
direct and positive effect on the intention to purchase insect-based food.

PS → PI Not supported

PV → PI Not supported

H2: The intrinsic (H2a) and extrinsic (H2b) rewards exert a direct and
negative influence on the intention to purchase insect-based food.

IR → PI −0.220 *** Supported

ER → PI Not supported

H3: The response efficacy directly and positively influences the purchase
intention of insect-based food. RE → PI 0.260 *** Supported

H4: Self-efficacy directly and positively influences insect-based food
purchase intention. SE → PI 0.286 *** Supported

H5: The cost of response directly and negatively influences the purchase
intention of insect-based food. RC → PI Not supported

H6: The disgust constructs have a negative effect on the purchase intention
of insect-based foods. DIS → PI −0.217 ** Supported

** Sig. 0.01; *** Sig. 0.001.

In contrast, the results support H2a, which hypothesized that intrinsic rewards would
have a direct, negative effect on the intention to purchase insect-based foods. The path
coefficient for intrinsic rewards was −0.220 and statistically significant at p < 0.001. This
suggests that the internal satisfaction or self-gratification associated with consuming insect-
based products may actually diminish purchase intention, a finding that aligns with the
notion that Western consumers often experience an “ick factor” or psychological aversion
to consuming insects [46].

Hypothesis H2b, which posited a similar negative influence of extrinsic rewards,
was not supported. The lack of statistical significance for this path indicates that exter-
nal motivations, such as social recognition or monetary incentives, do not significantly
impact consumers’ intentions to purchase insect-based foods. This finding aligns with
recent research suggesting that extrinsic motivators might be less effective in promoting
environmentally oriented purchases for unconventional foods, as social acceptance of insect
consumption remains limited [38].

The data did support H3, which predicted a positive effect of response efficacy on
purchase intention. The path coefficient for response efficacy was 0.260, with a significance
level of p < 0.001. This finding implies that consumers who believe that consuming insect-
based foods can effectively contribute to addressing environmental problems are more
likely to intend to purchase these products. This is consistent with findings by [21], who
observed that consumers’ sense of environmental responsibility and their belief in the
efficacy of sustainable actions positively influence their attitudes toward novel foods,
including insect-based products.

Hypothesis H4, regarding the influence of self-efficacy, was also supported, with a
path coefficient of 0.286 (p < 0.001). This indicates that consumers’ confidence in their own
ability to incorporate insect-based foods into their diet significantly enhances their purchase
intentions. High self-efficacy could reflect familiarity with dietary changes, confidence in
handling unfamiliar foods, or a greater openness to novel experiences, all of which have
been associated with a willingness to try insect-based foods [39,40].

Conversely, hypothesis H5, which proposed a negative effect of response cost on
purchase intention, was not supported, as the path coefficient was not statistically sig-
nificant. This suggests that the perceived cost, whether financial, social, or effort-related,
does not significantly deter consumers from considering insect-based food products. This
finding challenges the conventional understanding that cost barriers heavily influence
consumer decisions for sustainable products. It may be that other psychological barriers,
such as disgust, are more salient in this context, minimizing the relative importance of
cost concerns.
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Finally, hypothesis H6, which posited a negative effect of disgust on purchase intention,
was strongly supported. The path coefficient for disgust was −0.217, significant at p < 0.01,
indicating that feelings of disgust exert a substantial negative impact on the intention to
purchase insect-based foods. This aligns with previous studies on the role of disgust in food-
related behaviors, where aversion rooted in cultural and sensory factors can create strong
resistance to novel food types, including insects [19,21,38]. In Western cultures, insects
are often perceived as contaminants, and overcoming this aversion requires substantial
exposure or reframing, as noted by [17,44].

5. Discussion

The findings from this study provide valuable insights into the psychological factors
influencing consumer intentions to purchase insect-based foods. These results not only
validate certain elements of the protection motivation theory (PMT) in the context of
sustainable food choices, but also align with existing literature on consumer behavior
regarding novel and unconventional foods.

The lack of support for H1a and H1b (perceived severity and vulnerability) suggests
that while consumers might recognize environmental issues related to food production,
this awareness alone may not be sufficient to drive their purchase intentions for insect-
based products. This finding is consistent with prior research that indicates environmental
awareness does not always translate into behavior change, particularly for behaviors
perceived as unfamiliar or culturally challenging, such as insect consumption [59]. This
could imply that mere awareness of the severity and potential personal vulnerability to
environmental issues is not enough to overcome psychological barriers or cultural aversions
to entomophagy. Another potential explanation could be the lack of a clear and tangible
link between climate change awareness and the consumption of insect-based foods in
the minds of consumers. If consumers are not well-informed about the environmental
benefits of these products (e.g., reduced greenhouse gas emissions), their perceptions
of severity or vulnerability to climate change might not naturally lead to intentions to
purchase. This aligns with research showing that awareness alone does not always result in
sustainable behavior unless coupled with a clear sense of efficacy and personal relevance.
To overcome this barrier, familiarity, attitudes towards entomophagy, and knowledge about
entomophagy positively influence the acceptability of insect consumption [13,21], and these
factors can be increased by providing information [60,61].

The partial support for H2 highlights a nuanced role of rewards in shaping consumer
behavior towards insect-based food. The significant negative effect of intrinsic rewards
(H2a) suggests that individuals may not view insect consumption as personally gratifying
or inherently valuable. This outcome aligns with studies indicating that Western consumers
often struggle to find intrinsic appeal for culturally unusual food such as insects [36].
Sensory expectations and evaluations positively influence consumer acceptance [21,35].
The association of the taste of an insect-based food with a familiar conventional food
increases the willingness to try the novel food [62], while texture in everyday food choices
decreases acceptance of insect-based foods [63]. However, the lack of significance for
extrinsic rewards (H2b) could indicate that incentives such as social recognition or status
associated with sustainable choices do not meaningfully influence consumers’ intentions
here, possibly because the societal acceptance of insect consumption is still relatively low.
To improve this, the consumption of these new foods could be associated with a hedonistic
experience rather than the satisfaction of a utilitarian need.

Support for H3 and H4 (response efficacy and self-efficacy) suggests that consumers’
confidence in both the effectiveness of insect-based food to mitigate environmental issues
and their personal ability to consume these foods are crucial drivers of purchase intention.
This aligns with prior studies on sustainable food adoption, which suggest that consumers
are more likely to consider a product when they perceive it as a solution to pressing
issues and feel capable of integrating it into their diet [37,64,65]. In this context, response
efficacy reflects the perceived environmental impact of the product, while self-efficacy
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indicates a readiness to adapt individual behavior. Together, these findings highlight the
importance of emphasizing both the environmental benefits of insect-based foods and
providing consumers with the resources or support to facilitate this dietary shift.

H5 was not supported, indicating that the cost of response, such as the perceived
financial or time investment needed to adopt insect-based foods, does not significantly deter
purchase intentions. This finding contrasts with prior research on barriers to sustainable
food choices [66] and may suggest that the psychological hurdles related to unfamiliarity
and disgust may overshadow cost concerns in this context. According to the analysis of the
eleven food choice motives (FCMs) [13], the FCM price has no influence as a motivation for
the daily acceptance of insect-based foods, except for as a low-price daily food choice. Thus,
it appears that addressing psychological barriers may be more impactful than focusing on
perceived costs for insect-based food adoption.

Finally, the strong support for H6 underscores the influential role of disgust in de-
terring insect-based food purchase intentions. The significant negative path coefficient
reflects the deeply rooted aversion many Western consumers have towards entomophagy,
grounded in the cultural perception of insects as unclean or unsafe [17,46,67]. This effect
is strengthened when considering the influence of residence and traditional eating habits,
which affect consumer acceptance of insects or insect-based products [65,68]. In fact, most
of the subjects in our sample are Italians who live in the regions of Southern Italy, where the
culinary tradition is strongly rooted in the Mediterranean diet and in the local culture. This
finding is consistent with extensive literature indicating that disgust is a powerful deterrent,
often preventing individuals from trying unfamiliar foods associated with contamination
risks [67]. Therefore, to promote insect-based foods as a viable dietary option in Western
markets, it may be essential to reduce disgust, perhaps through educational initiatives
in schools, through strategic education, through positive exposure (e.g., packaging that
avoids explicit images, pictures, or evocative names that refer to insects), or through fa-
miliarization initiatives (e.g., different meal offerings such as sushi preparations based on
insect ingredients).

From a marketing point of view, there is a need for significant efforts to increase the
availability of food products that are in line with the consumption attitudes and intentions
of Generation Z consumers, who are sensitive to health and environmental concerns and
represent a significant portion of the future global purchasing power. This consumer
segment is opposed to the presence of insects per se in products [69], but is in favor of
processed products, such as those using insect flours, for more common foods in this
generation’s diet, such as snacks, chocolate bars, or burgers [13,70]. Increasing familiarity,
and consequently, education about the concept of consuming insect-based products and
information about entomophagy are interventions to gain public acceptance [71].

In summary, these results suggest that response efficacy and self-efficacy play cru-
cial roles in promoting the intention to purchase insect-based foods, as consumers who
feel capable of contributing to environmental solutions and confident in their dietary
adaptability are more likely to consider these products. However, intrinsic rewards and
disgust present significant barriers, highlighting the complex interplay of motivational
and psychological factors in shaping consumer behavior toward insect-based foods. These
insights align with the broader literature on consumer resistance to entomophagy, sug-
gesting that successful promotion strategies will need to address the psychological and
cultural dimensions of consumer attitudes to shift behavior effectively. Future interventions
aimed at promoting insect-based foods may benefit from focusing on reducing disgust and
increasing self-efficacy, while also addressing environmental benefits to enhance perceived
response efficacy.

6. Conclusions

This study sheds light on the psychological factors influencing consumer intentions to
purchase insect-based foods, with a focus on environmental benefits and cultural acceptance
barriers. While insect-based foods are a promising solution to global environmental issues,
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such as reducing greenhouse gas emissions, resource usage, and promoting sustainable
protein sources, our findings suggest that consumer adoption is complex and influenced by
multiple psychological factors.

The extended protection motivation theory (PMT) model indicates that consumer
beliefs about the environmental efficacy of insect-based foods (response efficacy) and
their confidence in incorporating these foods into their diet (self-efficacy) positively affect
purchase intentions. This implies that consumers are more open to trying insect-based foods
when they believe they can make a meaningful contribution to environmental sustainability
and feel capable of making dietary changes.

However, intrinsic rewards and feelings of disgust strongly deter purchase intentions,
highlighting the “yuck factor” as a significant psychological barrier. Disgust associated
with insect consumption, rooted in cultural norms and particularly evident in Western
societies, plays a critical role in shaping consumer attitudes, while intrinsic rewards, or
personal satisfaction, remain low due to unfamiliarity and aversion. Interestingly, extrinsic
rewards and perceived response costs were not significant, suggesting that social approval
or financial incentives are less effective than overcoming internalized cultural aversions in
driving behavior change.

These findings suggest that effective promotion strategies for insect-based foods must
address both psychological and cultural barriers. Reducing disgust, possibly through
education, exposure, or sensory-based marketing strategies, could help reshape consumer
perceptions. Emphasizing the environmental benefits through environmental campaigns
and bolstering consumers’ confidence in trying novel foods may also increase acceptance.
Future interventions should consider these insights, focusing on building familiarity with
insect-based foods to shift public attitudes, ultimately aiding the transition toward more
sustainable dietary practices.

Overall, our research contributes to the literature on sustainable food choices, par-
ticularly around entomophagy, and highlights the importance of addressing deep-seated
psychological factors to promote environmentally beneficial foods in the Italian market.
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Appendix A

Table A1. Protection motivation theory constructs and items, and its extension.

Constructs Items

Perceived Severity (PS)

PS_1 Climate change is a serious issue.
PS_2 Climate change will have negative consequences on this planet.
PS_3 The negative impact of climate change is not severe (R) *.
PS_4 The thought of climate change scares me.

Perceived Vulnerability
(PV)

PV_1 Climate change can negatively affect me.
PV_2 I will experience the negative effects of climate change in my lifetime.
PV_3 I am vulnerable to the negative effects of climate change.
PV_4 My chances of being affected negatively by climate change are high.
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Table A1. Cont.

Constructs Items

Intrinsic Rewards (IR)

IR_1 I feel comfortable purchasing conventional food.
IR_2 If I purchase conventional food, I will be healthier.
IR_3 If I purchase conventional food, I will be more confident.
IR_4 If I purchase conventional food, I will be happier.

Extrinsic Rewards (ER)

ER_1 Conventional food is not easily available (R).
ER_2 If I purchase conventional food, I will save time.
ER_3 If I purchase conventional food, I will save money.
ER_4 If I purchase conventional food, I will save effort.
ER_5 If I purchase conventional food, I will obtain more acceptances from my peers.
ER_6 If I purchase conventional food, I will obtain more approval from my peers.
ER_7 If I purchase conventional food, I will be popular among my peers.
ER_8 If I purchase conventional food, I will meet my peers’ expectations.

Response Efficacy (RE)

RE_1 I am sure that purchasing insect-based food is ineffective in preventing negative environment
effects (R).
RE_2 I am sure that purchasing insect-based food will help to prevent depletion of the scarce
resources.
RE_3 I am sure that purchasing insect-based food will help to prevent threat to my well-being and
the well-being of society.

Self-efficacy (SE)
SE_1 It is easy for me to be involved in purchases of insect-based food.
SE_2 If I wanted to, I could easily be involved in purchases of in-sect-based food.
SE_3 It is mostly up to me whether I would like to be involved in purchases of insect-based food.

Response Cost (RC)

RC_1 Although insect-based food is better for my health or the health of my kids or the environment,
I am not willing to pay more for insect-based food.
RC_2 Insect-based food is relatively expensive to purchase.
RC_3 Purchases of insect-based food would require too much of an adjustment in my food
consumption.
RC_4 There is not enough certainty about the safety of insect-based food.

Purchase Intention (PI)

PI_1 I will consider buying insect-based food because they are less polluting in coming times.
PI_2 I will consider switching to insect-based food for ecological reasons.
PI_3 I plan to spend more on insect-based food rather than conventional food.
PI_4 I expect to purchase insect-based food in the future because of its positive environmental
contribution.
PI_5 I definitely want to purchase insect-based food in the near future.

Disgust (DIS)

DIS_1 I would be disgusted to eat any dish with insects.
DIS_2 Thinking about the flavour that a bug might have sickens me.
Dis_3 If I ate a dish and then came to know that there were insects among the ingredients, I would be
disgusted.
DIS_4 I would avoid eating a dish with insects among the ingredients, even if it was cooked by a
famous chef.
DIS_5 I would be bothered by finding dishes cooked with insects on a restaurant menu.

* (R) R-item was reversed for analyses.

References
1. COPERNICUS; EU; ECMWF; WMO. European State of the Climate. Summary 2023. Available online: https://climate.copernicus.

eu/sites/default/files/custom-uploads/ESOTC%202023/Summary_ESOTC2023.pdf (accessed on 10 September 2024).
2. European Commission. Food 2030: Pathways for Action. Research and Innovation Policy as a Driver for Sustainable, Healthy and

Inclusive Food Systems; Publications Office of the European Union: Brussels, Belgium, 2020.
3. van Dijk, M.; Morley, T.; Rau, M.L.; Saghai, Y. A Meta-Analysis of Projected Global Food Demand and Population at Risk of

Hunger for the Period 2010–2050. Nat. Food 2021, 2, 494–501. [CrossRef] [PubMed]
4. FAO; IFAD; UNICEF; WFP; WHO. The State of Food Security and Nutrition in the World 2020. Transforming Food Systems for Affordable

Healthy Diets; FAO, IFAD, UNICEF, WFP and WHO: Rome, Italy, 2020; ISBN 978-92-5-132901-6.
5. Hayek, M.N.; Harwatt, H.; Ripple, W.J.; Mueller, N.D. The Carbon Opportunity Cost of Animal-Sourced Food Production on

Land. Nat. Sustain. 2020, 4, 21–24. [CrossRef]
6. European Commission. Food 2030: Green and Resilient Food Systems-Conference Outcome Report; Publications Office of the European

Union: Brussels, Belgium, 2023.

https://climate.copernicus.eu/sites/default/files/custom-uploads/ESOTC%202023/Summary_ESOTC2023.pdf
https://climate.copernicus.eu/sites/default/files/custom-uploads/ESOTC%202023/Summary_ESOTC2023.pdf
https://doi.org/10.1038/s43016-021-00322-9
https://www.ncbi.nlm.nih.gov/pubmed/37117684
https://doi.org/10.1038/s41893-020-00603-4


Agriculture 2024, 14, 2232 16 of 18

7. Heerschop, S.N.; Cardinaals, R.P.M.; Biesbroek, S.; Kanellopoulos, A.; Geleijnse, J.M.; Van’ t Veer, P.; Van Zanten, H.H.E. Designing
Sustainable Healthy Diets: Analysis of Two Modelling Approaches. J. Clean. Prod. 2024, 475, 143619. [CrossRef]

8. FAO; WHO. Sustainable Healthy Diets–Guiding Principles; Food and Agriculture Organization of the United Nations: Rome,
Italy, 2019.

9. Burlingame, B.; Dernini, S.; Nutrition and Consmer Protection Division; FAO. Sustainable Diets and Biodiversity: Directions and
Solutions for Policy, Research and Action; Food and Agriculture Organization of the United Nations: Rome, Italy, 2012.

10. Willett, W.; Rockström, J.; Loken, B.; Springmann, M.; Lang, T.; Vermeulen, S.; Garnett, T.; Tilman, D.; DeClerck, F.; Wood, A.; et al.
Food in the Anthropocene: The EAT–Lancet Commission on Healthy Diets from Sustainable Food Systems. Lancet 2019, 393,
447–492. [CrossRef]

11. Trif, M.; Rusu, A.; Esatbeyoglu, T.; Ozogul, F. Editorial: Dietary Change Strategies for Sustainable Diets and Their Impact on
Human Health, Volume II. Front. Sustain. Food Syst. 2024, 8, 1339162. [CrossRef]

12. Statista. Edible Insects-Statistics & Facts. 2024. Available online: https://www.statista.com/topics/4806/edible-insects/
#topicOverview (accessed on 18 November 2024).

13. Kröger, T.; Dupont, J.; Büsing, L.; Fiebelkorn, F. Acceptance of Insect-Based Food Products in Western Societies: A Systematic
Review. Front. Nutr. 2022, 8, 759885. [CrossRef]

14. Montowska, M.; Kowalczewski, P.Ł.; Rybicka, I.; Fornal, E. Nutritional Value, Protein and Peptide Composition of Edible Cricket
Powders. Food Chem. 2019, 289, 130–138. [CrossRef]

15. Son, Y.-J.; Hwang, I.-K.; Nho, C.W.; Kim, S.M.; Kim, S.H. Determination of Carbohydrate Composition in Mealworm (Tenebrio
molitor L.) Larvae and Characterization of Mealworm Chitin and Chitosan. Foods 2021, 10, 640. [CrossRef]

16. Lange, K.W.; Nakamura, Y. Edible Insects as Future Food: Chances and Challenges. J. Future Foods 2021, 1, 38–46. [CrossRef]
17. La Barbera, F.; Verneau, F.; Amato, M.; Grunert, K. Understanding Westerners’ Disgust for the Eating of Insects: The Role of Food

Neophobia and Implicit Associations. Food Qual. Prefer. 2018, 64, 120–125. [CrossRef]
18. Payne, C.L.R.; Dobermann, D.; Forkes, A.; House, J.; Josephs, J.; McBride, A.; Müller, A.; Quilliam, R.S.; Soares, S. Insects as Food

and Feed: European Perspectives on Recent Research and Future Priorities. J. Insects Food Feed 2016, 2, 269–276. [CrossRef]
19. Hartmann, C.; Siegrist, M. Development and Validation of the Food Disgust Scale. Food Qual. Prefer. 2018, 63, 38–50. [CrossRef]
20. Mignon, J. L’entomophagie: Une Question de Culture? Tropicultura 2002, 20, 151–155.
21. Sogari, G.; Menozzi, D.; Mora, C. The Food Neophobia Scale and Young Adults’ Intention to Eat Insect Products. Int. J. Consum.

Stud. 2019, 43, 68–76. [CrossRef]
22. Hénault-Ethier, L.; Marquis, D.; Dussault, M.; Deschamps, M.-H.; Vandenberg, G. Entomophagy Knowledge, Behaviours and

Motivations: The Case of French Quebeckers. J. Insects Food Feed 2020, 6, 245–260. [CrossRef]
23. Ajzen, I. The Theory of Planned Behavior. Organ. Behav. Hum. Decis. Process. 1991, 50, 179–211. [CrossRef]
24. Rogers, R. A Protection Motivation Theory of Fear Appeals and Attitude Change. J. Psychol. 1975, 91, 93–114. [CrossRef]
25. Rogers, R. Cognitive and Physiological Processes in Fear Appeals and Attitude Change: A Revised Theory of Protection

Motivation. In Social Psychophysiology; Cacioppo, J., Petty, R., Eds.; Guilford Press: New York, NY, USA, 1983; pp. 153–177.
26. Shafiei, A.; Maleksaeidi, H. Pro-Environmental Behavior of University Students: Application of Protection Motivation Theory.

Glob. Ecol. Conserv. 2020, 22, e00908. [CrossRef]
27. Marikyan, D.; Papagiannidis, S. Protection Motivation Theory: A Review. In TheoryHub Book; Papagiannidis, S., Ed.; TheoryHub:

Newcastle, UK, 2022.
28. Floyd, D.L.; Prentice-Dunn, S.; Rogers, R.W. A Meta-Analysis of Research on Protection Motivation Theory. J. Appl. Soc. Psychol.

2000, 30, 407–429. [CrossRef]
29. Kothe, E.J.; Ling, M.; North, M.; Klas, A.; Mullan, B.A.; Novoradovskaya, L. Protection Motivation Theory and Pro-environmental

Behaviour: A Systematic Mapping Review. Aust. J. Psychol. 2019, 71, 411–432. [CrossRef]
30. Pang, S.M.; Tan, B.C.; Lau, T.C. Antecedents of Consumers’ Purchase Intention towards Organic Food: Integration of Theory of

Planned Behavior and Protection Motivation Theory. Sustainability 2021, 13, 5218. [CrossRef]
31. Chen, M. To Combine or Not to Combine? Applying Protection Motivation Theory and the Theory of Reasoned Action to Explain

and Predict Intention to Reduce Meat Consumption. J. Appl. Soc. Psychol. 2022, 52, 115–130. [CrossRef]
32. Kroemker, D.; Mosler, H.-J. Human Vulnerability-Factors Influencing the Implementation of Prevention and Protection Measures:

An Agent-Based Approach. In Global Environmental Change in Alpine Regions; Edward Elgar Publishing: Cheltenham, UK, 2002;
pp. 93–112.

33. Baghiani-Moghadam, M.H.; Seyedi-Andi, S.J.; Shokri-Shirvani, J.; Khafri, S.; Ghadimi, R.; Parsian, H. Efficiency of Two Constructs
Called “Fear of Disease” and “Perceived Severity of Disease” on the Prevention of Gastric Cancer: Application of Protection
Motivation Theory. Casp. J. Intern. Med. 2015, 6, 201–208.

34. Baker, M.A.; Legendre, T.S.; Kim, Y.W. Edible Insect Gastronomy. In The Routledge Handbook of Gastronomic Tourism; Routledge:
Oxfordshire, UK, 2021.

35. Palmieri, N.; Perito, M.A.; Macrì, M.C.; Lupi, C. Exploring Consumers’ Willingness to Eat Insects in Italy. Br. Food J. 2019, 121,
2937–2950. [CrossRef]

36. Tan, H.S.G.; van den Berg, E.; Stieger, M. The Influence of Product Preparation, Familiarity and Individual Traits on the Consumer
Acceptance of Insects as Food. Food Qual. Prefer. 2016, 52, 222–231. [CrossRef]

37. Fischer, A.R.H. Eating Insects–from Acceptable to Desirable Consumer Products. J. Insects Food Feed 2021, 7, 1061–1063. [CrossRef]

https://doi.org/10.1016/j.jclepro.2024.143619
https://doi.org/10.1016/S0140-6736(18)31788-4
https://doi.org/10.3389/fsufs.2024.1339162
https://www.statista.com/topics/4806/edible-insects/#topicOverview
https://www.statista.com/topics/4806/edible-insects/#topicOverview
https://doi.org/10.3389/fnut.2021.759885
https://doi.org/10.1016/j.foodchem.2019.03.062
https://doi.org/10.3390/foods10030640
https://doi.org/10.1016/j.jfutfo.2021.10.001
https://doi.org/10.1016/j.foodqual.2017.10.002
https://doi.org/10.3920/JIFF2016.0011
https://doi.org/10.1016/j.foodqual.2017.07.013
https://doi.org/10.1111/ijcs.12485
https://doi.org/10.3920/JIFF2018.0039
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1080/00223980.1975.9915803
https://doi.org/10.1016/j.gecco.2020.e00908
https://doi.org/10.1111/j.1559-1816.2000.tb02323.x
https://doi.org/10.1111/ajpy.12271
https://doi.org/10.3390/su13095218
https://doi.org/10.1111/jasp.12842
https://doi.org/10.1108/BFJ-03-2019-0170
https://doi.org/10.1016/j.foodqual.2016.05.003
https://doi.org/10.3920/JIFF2021.x008


Agriculture 2024, 14, 2232 17 of 18

38. Sidali, K.L.; Pizzo, S.; Garrido-Pérez, E.I.; Schamel, G. Between Food Delicacies and Food Taboos: A Structural Equation Model to
Assess Western Students’ Acceptance of Amazonian Insect Food. Food Res. Int. 2019, 115, 83–89. [CrossRef]

39. Cox, D.N.; Koster, A.; Russell, C.G. Predicting Intentions to Consume Functional Foods and Supplements to Offset Memory Loss
Using an Adaptation of Protection Motivation Theory. Appetite 2004, 43, 55–64. [CrossRef]

40. Verkoeyen, S.; Nepal, S.K. Understanding Scuba Divers’ Response to Coral Bleaching: An Application of Protection Motivation
Theory. J. Environ. Manag. 2019, 231, 869–877. [CrossRef]

41. Verneau, F.; La Barbera, F.; Kolle, S.; Amato, M.; Del Giudice, T.; Grunert, K. The Effect of Communication and Implicit
Associations on Consuming Insects: An Experiment in Denmark and Italy. Appetite 2016, 106, 30–36. [CrossRef]

42. Verbeke, W.; Sans, P.; Van Loo, E.J. Challenges and Prospects for Consumer Acceptance of Cultured Meat. J. Integr. Agric. 2015, 14,
285–294. [CrossRef]

43. Hartmann, C.; Siegrist, M. Becoming an Insectivore: Results of an Experiment. Food Qual. Prefer. 2016, 51, 118–122. [CrossRef]
44. Dupont, J.; Fiebelkorn, F. Attitudes and Acceptance of Young People toward the Consumption of Insects and Cultured Meat in

Germany. Food Qual. Prefer. 2020, 85, 103983. [CrossRef]
45. La Barbera, F.; Verneau, F.; Videbæk, P.N.; Amato, M.; Grunert, K.G. A Self-Report Measure of Attitudes toward the Eating of

Insects: Construction and Validation of the Entomophagy Attitude Questionnaire. Food Qual. Prefer. 2020, 79, 103757. [CrossRef]
46. Videbæk, P.N.; Grunert, K.G. Disgusting or Delicious? Examining Attitudinal Ambivalence towards Entomophagy among Danish

Consumers. Food Qual. Prefer. 2020, 83, 103913. [CrossRef]
47. Ruby, M.B.; Rozin, P.; Chan, C. Determinants of Willingness to Eat Insects in the USA and India. J. Insects Food Feed 2015, 1,

215–226. [CrossRef]
48. Rozin, P.; Fallon, A. A Perspective of Disgust. Psychol. Rev. 1987, 94, 23–41. [CrossRef]
49. Haidt, J.; McCauley, C.; Rozin, P. Individual Differences in Sensitivity to Disgust: A Scale Sampling Seven Domains of Disgust

Elicitors. Pers. Individ. Dif. 1994, 16, 701–713. [CrossRef]
50. Olatunji, B.O.; Williams, N.L.; Tolin, D.F.; Abramowitz, J.S.; Sawchuk, C.N.; Lohr, J.M.; Elwood, L.S. The Disgust Scale: Item

Analysis, Factor Structure, and Suggestions for Refinement. Psychol. Assess. 2007, 19, 281–297. [CrossRef]
51. Chapman, H.A.; Anderson, A.K. Understanding Disgust. Ann. N. Y. Acad. Sci. 2012, 1251, 62–76. [CrossRef]
52. Timpanaro, G.; Cascone, G. Food Consumption and the COVID-19 Pandemic: The Role of Sustainability in Purchasing Choices.

J. Agric. Food Res. 2022, 100385. [CrossRef] [PubMed]
53. Hair, J.F.; Hult, G.T.M.; Ringle, C.M.; Sarstedt, M.; Danks, N.P.; Ray, S. Partial Least Squares Structural Equation Modeling (PLS-SEM)

Using R; Classroom Companion: Business; Springer International Publishing: Cham, Switzerland, 2021; ISBN 978-3-030-80518-0.
54. Hair, J.F.; Risher, J.J.; Sarstedt, M.; Ringle, C.M. When to Use and How to Report the Results of PLS-SEM. Eur. Bus. Rev. 2019, 31,

2–24. [CrossRef]
55. R Core Team. R: A Language and Environment for Statistical Computing; R Foundation for Statistical Computing: Vienna, Aus-

tria, 2022.
56. Henseler, J.; Ringle, C.M.; Sarstedt, M. A New Criterion for Assessing Discriminant Validity in Variance-Based Structural Equation

Modeling. J. Acad. Mark. Sci. 2015, 43, 115–135. [CrossRef]
57. Shmueli, G.; Ray, S.; Velasquez Estrada, J.M.; Chatla, S.B. The Elephant in the Room: Predictive Performance of PLS Models.

J. Bus. Res. 2016, 69, 4552–4564. [CrossRef]
58. Shmueli, G.; Sarstedt, M.; Hair, J.F.; Cheah, J.-H.; Ting, H.; Vaithilingam, S.; Ringle, C.M. Predictive Model Assessment in

PLS-SEM: Guidelines for Using PLSpredict. Eur. J. Mark. 2019, 53, 2322–2347. [CrossRef]
59. Verbeke, W. Profiling Consumers Who Are Ready to Adopt Insects as a Meat Substitute in a Western Society. Food Qual. Prefer.

2015, 39, 147–155. [CrossRef]
60. Barsics, F.; Caparros Megido, R.; Brostaux, Y.; Barsics, C.; Blecker, C.; Haubruge, E.; Francis, F. Could New Information Influence

Attitudes to Foods Supplemented with Edible Insects? Br. Food J. 2017, 119, 2027–2039. [CrossRef]
61. de-Magistris, T.; Pascucci, S.; Mitsopoulos, D. Paying to See a Bug on My Food. Br. Food J. 2015, 117, 1777–1792. [CrossRef]
62. Mancini, S.; Sogari, G.; Menozzi, D.; Nuvoloni, R.; Torracca, B.; Moruzzo, R.; Paci, G. Factors Predicting the Intention of Eating an

Insect-Based Product. Foods 2019, 8, 270. [CrossRef]
63. Cicatiello, C.; Vitali, A.; Lacetera, N. How Does It Taste? Appreciation of Insect-Based Snacks and Its Determinants. Int. J. Gastron.

Food Sci. 2020, 21, 100211. [CrossRef]
64. Naranjo-Guevara, N.; Fanter, M.; Conconi, A.M.; Floto-Stammen, S. Consumer Acceptance among Dutch and German Students

of Insects in Feed and Food. Food Sci. Nutr. 2021, 9, 414–428. [CrossRef] [PubMed]
65. Orsi, L.; Voege, L.L.; Stranieri, S. Eating Edible Insects as Sustainable Food? Exploring the Determinants of Consumer Acceptance

in Germany. Food Res. Int. 2019, 125, 108573. [CrossRef] [PubMed]
66. Schösler, H.; de Boer, J.; Boersema, J.J. Can We Cut out the Meat of the Dish? Constructing Consumer-Oriented Pathways towards

Meat Substitution. Appetite 2012, 58, 39–47. [CrossRef] [PubMed]
67. Deroy, O.; Reade, B.; Spence, C. The Insectivore’s Dilemma, and How to Take the West out of It. Food Qual. Prefer. 2015, 44, 44–55.

[CrossRef]
68. Menozzi, D.; Sogari, G.; Veneziani, M.; Simoni, E.; Mora, C. Eating Novel Foods: An Application of the Theory of Planned

Behaviour to Predict the Consumption of an Insect-Based Product. Food Qual. Prefer. 2017, 59, 27–34. [CrossRef]

https://doi.org/10.1016/j.foodres.2018.07.027
https://doi.org/10.1016/j.appet.2004.02.003
https://doi.org/10.1016/j.jenvman.2018.10.030
https://doi.org/10.1016/j.appet.2016.02.006
https://doi.org/10.1016/S2095-3119(14)60884-4
https://doi.org/10.1016/j.foodqual.2016.03.003
https://doi.org/10.1016/j.foodqual.2020.103983
https://doi.org/10.1016/j.foodqual.2019.103757
https://doi.org/10.1016/j.foodqual.2020.103913
https://doi.org/10.3920/JIFF2015.0029
https://doi.org/10.1037/0033-295X.94.1.23
https://doi.org/10.1016/0191-8869(94)90212-7
https://doi.org/10.1037/1040-3590.19.3.281
https://doi.org/10.1111/j.1749-6632.2011.06369.x
https://doi.org/10.1016/j.jafr.2022.100385
https://www.ncbi.nlm.nih.gov/pubmed/36158111
https://doi.org/10.1108/EBR-11-2018-0203
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.1016/j.jbusres.2016.03.049
https://doi.org/10.1108/EJM-02-2019-0189
https://doi.org/10.1016/j.foodqual.2014.07.008
https://doi.org/10.1108/BFJ-11-2016-0541
https://doi.org/10.1108/BFJ-06-2014-0222
https://doi.org/10.3390/foods8070270
https://doi.org/10.1016/j.ijgfs.2020.100211
https://doi.org/10.1002/fsn3.2006
https://www.ncbi.nlm.nih.gov/pubmed/33473303
https://doi.org/10.1016/j.foodres.2019.108573
https://www.ncbi.nlm.nih.gov/pubmed/31554134
https://doi.org/10.1016/j.appet.2011.09.009
https://www.ncbi.nlm.nih.gov/pubmed/21983048
https://doi.org/10.1016/j.foodqual.2015.02.007
https://doi.org/10.1016/j.foodqual.2017.02.001


Agriculture 2024, 14, 2232 18 of 18

69. Cavallo, C.; Materia, V.C. Insects or Not Insects? Dilemmas or Attraction for Young Generations: A Case in Italy. Int. J. Food Syst.
Dyn. 2018, 9, 226–239.
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