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Abstract: The exploitation of agri-food industrial by-products to produce novel foods is a promising
strategy in the framework of policies promoting the bioeconomy and circular economy. Within this
context, this study aims to examine the effect of food neophobia and food technology neophobia
in the acceptance of a novel food by consumers (through an EU research project: Sybawhey). As a
case study, a functional yogurt-like product was developed by synergistic processing of halloumi
cheese whey, enriched with banana by-products. The present study contributes to the literature
by examining consumers’ perceptions for such a novel food, identifying the profile of potential
final users and classifying them according to their “neophobic tendency”. A comparative approach
among groups from Greece, Cyprus and Uganda was adopted to explore whether respondents have
a different attitude towards this novel yogurt. Results suggest that there is a potential for increasing
consumption of novel foods derived by agri-food industrial by-products, but more information about
the importance of using by-products are required to enhance consumers’ acceptance of this novel
food. Such results may be useful to policy makers, aiming to promote strategies towards the effective
reuse of food outputs leading to the manufacture of sustainable novel foods.

Keywords: food neophobia; food technology neophobia; novel food; agri-food industrial by-products;
consumer’s perceptions; multivariate analysis

1. Introduction

Sustainable food systems that facilitate the valorization of food waste and by-product
streams to produce new raw materials for the manufacturing of safe, healthy, and nutritious
food are vital [1]. Through the bioeconomy and circular economy contexts, the ambition
of novel food policies is to transform by-products and waste into useful raw materials for
industrial applications. In this direction, by-products from dairy industries (e.g., whey)
receive great attention in sustainable food management. According to the U.S. Food and
Drug Administration [2], dairy whey is, “the liquid substance obtained by separating the
coagulum from milk, cream, or skim milk in cheese making”. Whey disposal is an immense
obstacle for the dairy industry, being expensive and challenging. In Greece and Cyprus,
the dairy whey is stored and transported to pig farms where it is used for feeding purposes
while it could be used as a source of proteins and sugars. Whey valorization using microbial
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fermentation to produce health-promoting yogurt provides sustainable alternatives for the
exploitation of whey surplus. Although waste management and recovery of raw materials
is a common challenge worldwide, it is still less adopted by developing countries, especially
in Africa [3]. Africa produces one of the largest amounts of fruits in the world. To benefit
from this, Africa needs to take full advantage of its resources. The banana and plantain tree
industry is of vital importance to Uganda. With the objective to increase the sustainability
of the banana sector, banana utilization into high-value products, making use of novel food
technologies and current trends in the food manufacture, is a challenge.

According to the EU Regulation 2015/2283 [4], a novel food is “a newly developed,
innovative food; a food produced using new technologies and production processes; or a
food that is or has been traditionally eaten outside of the EU and has not been consumed
within the EU to a significant degree”. Hence, the legal concept comprises novel foods,
whether based on the production process, ingredients, or culture [5].

Inserting a novel food in the market is likely to pose challenges. Policy initiatives
aimed towards food waste management are often under question, as various concerns
affect their effectiveness. In the food sector, food neophobia is such an issue. Valuable
resources are sacrificed to produce technologically superior and novel food products
without success in the market. Prior research on evaluating consumers’ perceptions for such
products and their performance in the market is usually absent, resulting in limited demand
and market failure [6,7]. There are uncertainties which contribute to low consumption
intentions [8]. Consumers’ perceptions and attitudes towards the consumption of novel
food products, arising from the exploitation of agri-food industrial by-products and wastes,
are quite critical and dubious for food innovations [9]. Consumers bring their own set of
requirements and goals [10], and thereby knowing them beforehand, the probability of
failure can be reduced. According to Johns et al. [11], the establishment of a novel product
relates to the rate of diffusion to the number of individuals who have already adopted it.
Thus, relative quantitative and qualitative research is necessary for the examination of such
products’ acceptance by the market and consumers. This is essential to safeguard as much
as possible the resources of food producers.

An element that may affect food perceptions is food neophobia (FN), which is charac-
terized as an individual personality trait [12], manifested in the extent to which a person
is reluctant or afraid to test a novel or unfamiliar food. At the same time, FN is also
considered as a form of behavior associated with or involving the rejection or avoidance of
novel foods within a particular situation [13]. Thus, food-related personality traits have
been highlighted as a significant driver of food preferences [13].

Research on FN was remarkably aided by the deployment of the food neophobia
scale (FNS) [12]. Damsbo-Svendsen et al. [14] found that the availability of novel foods
has greatly increased, and the interpretation of what “novel” foods are has changed since
the FNS was developed. Additionally, neophobia may concern specific groups of food
products (e.g., herbophobia) [15]. The development of the FNS motivated the increase in
research into neophobia, but little of the published research has been aimed at food product
development [16]. Since FN can influence preferences towards novel foods [17], food
product developers and marketers are faced with the issue of understanding its potential
impact on consumers’ food choices. Hence, the food industry needs more systematic
knowledge on consumer behavior, especially their perceptions in food risks and benefits.

The FNS has been verified and validated as an applicable method for assessing re-
actions to non-traditional ethnic foods [12,18,19]. However, it is suspected that some
statements in the FNS are not relevant [14]. In line with this, Ritchey et al. [20] demon-
strated that excluding two or four statements from the FNS improves the method when it
is used. Studies have found that the FNS accurately predicts responses to new or unknown
foods [20–23]. Several studies on FN using the FNS have shown large individual variations.
The variations indicated in these studies were related to culture [20], socio-economic sta-
tus [24], socio-demography using mainly gender and age [25–27]. These variations have
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also been described in temperamental traits, such as sensation seeking [28], emotivity [29],
anxiety [30], and neuroticism [31].

The progress in technology in recent years, promotes the growth of new processing
technologies [32], setting a fertile ground for both novel food and food packaging tech-
niques to emerge [33,34]. The increase in the research interest in food processing and
production derives from the benefits that are perceived from healthier, and safer foods,
by saving energy, and water with less waste production [35] to enhance environmental
sustainability [36] and increase food production. The success of emerging food technologies
largely depends on individuals’ behavioral responses to the innovation. These technolo-
gies promote innovations in the food sector, nonetheless, not all technologies are equally
accepted [33]. Humans are aware of hazards associated with food applications [37]. Ac-
cording to Cox and Evans [18], the FNS is not the suitable tool for assessing acceptance
of foods produced by new technologies, so they developed and validated the Food Tech-
nology Neophobia Scale (FTNS) to establish the acceptance limits of foods produced by
new technologies, by identifying segments of the population that have greater, or lesser
technology neophobia. The ability to determine clusters that are willing to accept novel
foods produced by new technologies can be helpful, especially when they can provide
benefits [38].

According to some studies, acceptance of new food technologies is a result of het-
erogeneous preferences and attitudes among humans, which may influence their food
choices [13,34,39–41]. The essential factors that contribute to consumers’ resistance to
try foods produced by new technologies include functional barriers associated with the
demographic indicators and lifestyle factors, knowledge and attitudes, perceived ease of
use and usefulness, benefits and risks and psychological barriers [40–42].

Within the above context, the present study aims to classify participants according to
their “neophobic tendency” and subsequently to investigate their acceptance behavior for
a novel food produced from agri-food industrial by-products. A scenario was presented
about a functional yogurt derived from halloumi whey enriched with banana by-products
which can potentially provide health benefits. The study aims at filling a literature gap
contributing to the current literature, to both explore consumers’ perceptions of novel foods
derived from agri-food industrial by-products in study areas and to profile respondents
grouping them into clusters based on the impact of food phobia and technophobia and
furthermore analyse their perceptions and attitudes towards novel foods derived from
agri-food industrial by-products.

Research findings might be the first step in the study areas for a better understanding of
consumers’ reactions towards foods derived from by-products and their future marketplace
acceptance. The knowledge derived from the study could guide food manufacturers in
developing novel and functional products in line with consumers’ understanding and in
the framework of policies supporting the bioeconomy and circular economy. It should be
highlighted that there is a segment of innovative consumers that represent a key market,
playing an essential role in the success of a novel product as they legitimize the novel
products to other consumers.

The remainder of this paper is organized as follows: The Material and Methods section
describes the performed statistical methods and the research process. The following section
presents the results of the study. Finally, the discussion and the conclusions of the study
are presented.

2. Materials and Methods
2.1. The Research Procedure, Study Areas and Sample Size

The present study uses data from the Marie Skłodowska-Curie RISE 2015 project,
“Sybawhey-Industrial Symbiosis for Valorising Whey and Banana Wastes and By-products
for the Production of Novel Foods”. Sybawhey aimed at a transnational partnership
between Europe and Africa on developing innovative and sustainable processes to convert
and combine by-products and waste streams from the dairy and banana industry, with
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limited positive or negative economic and environmental impact, into useful food products
with high input to the same or different industrial plants.

Selection criteria of study areas took into account the novel functional yogurt, as it
draws on great volumes of underused by-products from banana production in Uganda,
and the environmentally-toxic halloumi whey produced by Cyprus dairies. The novel
food (Scheme 1) includes new substances, namely green banana flour and halloumi cheese
whey, as alternative sources of fibers and proteins with high nutritional value. Examples
of similar types of novel foods, especially accepted by EFSA, include fresh dairy products
such as yogurts, in which native guar gum may be used as a food ingredient or yogurt
containing Chia seeds (Salvia hispanica) [43]. The countries were defined by the Sybawhey
project as they were partnership members, where the market analysis concerned Greek
consumers, as a new marketplace for this novel functional yogurt.
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Scheme 1. Hallumi whey-based yogurt-like product enriched with green banana peel flour (product
subject of study).

Quantitative analysis was used, based on 700 questionnaires conducted with randomly
selected respondents in the urban areas of Greece (n = 384), Cyprus (n = 222), and Uganda
(n = 94). This was achieved by collecting data through three surveys carried out in the
period July–September 2017 for the Cyprus sample, during September–November 2017
for the Uganda sample and for the Greek sample in the period August 2018–February
2019 (each study area was a different deliverable of the Sybawhey project with different
deadlines). Surveys in Cyprus and Greece were conducted using personal (one-to-one)
interviews in public places (e.g., the university campus, supermarkets, etc.). In Uganda, a
researcher randomly recruited individuals to fill in the questionnaire in the university cam-
pus. The respondents participated voluntarily based on their willingness and availability
to participate in each survey.

2.2. Questionnaire Design

Prior to the sampling, a preliminary field research, including several focus groups
(individuals with different income and educational levels) and a pilot study, was conducted
for refining, and developing the survey instrument. Research subjects were (i) the clas-
sification of participants according to the “neophobic tendency”, (ii) the examination of
the current attitudes of participants towards the acceptance of a novel yogurt developed
by agri-food industrial by-products and the factors responsible for each behavior (accep-
tance/rejection), and (iii) the presentation of the findings in a comparative form for each
study area. The sequencing of questions is as important as the questions themselves [44],
and it was designed to maintain interest in the questionnaire.

The design process of the questionnaire included three sections. The first section
referred to socio-demographics aspects. These questions were very useful in explaining
the determinants of profiles. The second section of the questionnaire focused on a 9-item
version of FNS and FTNS. The respondents were asked to indicate the degree of their
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agreement or disagreement, using a five-point Likert scale (1 = totally disagree to 5 = totally
agree) (Table 1).

Table 1. FNS and FTNS survey questions.

Scale Item * Statements

FN

1 I am constantly sampling new and different foods

2 I do not trust new foods (R **)

3 If I do not know what is in a food, I will not try it

7 I am afraid to eat things I have never eaten before

9 I will eat almost anything

FTN

4 There are plenty of tasty foods around, so we do not need to use new food
technologies to produce more (R)

3 The benefits of new food technologies are often grossly overstated (R)

5 New food technologies decrease the natural quality of food (R)

12 There is no sense in trying out high-tech food products because the ones I eat
are already good enough (R)

* Corresponds to the number of items of each original scale. ** (R) Indicates reversed scored items.

In the last section of the questionnaire the scenario used offered the participants a
description of the proposed functional novel yogurt. This stage was crucial since it was nec-
essary to make credible the proposed functional novel yogurt, including its implications in
terms of wellbeing. Consequently, the information provided should be accurate, sufficient,
and fully understandable. Specifically, respondents were presented with the following
scenario: “Suppose that a novel “functional” yogurt that contains dietary fibers, natural
flavorings with fruity aromas (banana flavor) and beneficial microbial cultures (probiotics)
appears on the market. This “functional” yogurt is derived from halloumi whey, which
has been enriched with by-products (e.g., peel) of banana processing. Suppose also that
a typical yogurt (200 g) costs an average of €0.90”. Consequently, the acceptance of this
functional novel yogurt was investigated and then the factors contributing to each behavior
(acceptance/rejection), as well the willingness to pay for it. The main factors controlling
the acceptance are cost, health aspects, curiosity, and environmental issues. These variables
have emerged from the focus group discussions.

To address the other critical aim of the present study, the following questions led to the
investigation of the profiles of potential final users of the novel yogurt in the study areas.

• “Do you know that by-products/wastes of the food industry can be reused as raw
materials to produce food and their ingredients?”

• “Are you willing to spend time to learn about the exploitation of by-products/wastes
from the food industry to produce food and ingredients? (Internet, TV, scientific
workshops, leaflets, etc.)?”

• “Are you willing to consume this novel “functional” yogurt?”
• “Are you willing to pay more to get it and taste it?”

2.3. Measuring Scales of Food Neophobia and Food Technology Neophobia

FNS consists of ten statements and FTNS consists of thirteen statements, scored in a
Likert scale ranging from one (strongly disagree) to seven (strongly agree). FN in this study
was measured by using five statements and FTN was measured by using four statements
selected from the widely used scales [12,18]. Due to the minimum number of FNS and
FTNS statements included at this study (Table 1), the clusters were labeled according to the
“neophobic tendency”. A five-point scale was used in the surveys of Cyprus and Uganda,
instead of the seven-point scale traditionally used with the FNS and FTNS.
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2.4. Statistical Analysis

The multivariate analysis was selected, having scientific and applicability advan-
tages [45]. Multivariate analysis is an ever-expanding set of techniques for data analysis
that encompasses a wide range of possible research situations [46]. Data were recorded
in a specific formulated sociological matrix using IBM SPSS Statistics (version 25.0 for
Windows). Three statistical methods were used for data analysis: descriptive statistics
(DS), two-step cluster analysis (TSCA) and categorical regression model (CatReg). Prior
to the CatReg model, a reliability analysis was used to determine the extent to which the
neophobia items are related to each other. The value of Cronbach’s alpha (a) reliability
coefficient was found equal to 0.657 for the Greek sample, indicating satisfactory internal
reliability. The Cyprus sample it was found equal to 0.293 and the African sample it was
found equal to 0.227.

Through DS, results were analysed concerning respondents’ profile regarding the
neophobic tendency and the acceptability of the novel yogurt. Classification of respondents
regarding their neophobic tendency in relation to food and food technology was obtained
by using two-step cluster analysis (TSCA). The two-step clustering methodology was first
employed as a scalable algorithm designed to handle large datasets, revealing natural
groupings within a dataset that would otherwise not be apparent. While TSCA requires
only one dataset, it uses a two-step procedure. At the first stage pre-clusters the cases into
several smaller sub-clusters and at the second stage clusters the sub-clusters of the first
stage into the desired number of clusters. The algorithm can also automatically select the
number of clusters. Since the number of sub-clusters is smaller than the number of original
records, traditional clustering methods can be used effectively [47,48]. Authors chose the
number of clusters based on the subject segmentation approach used by Torri et al. [49]
where the subjects were divided into three groups.

Categorical regression (CatReg) methodology was used to the results of the two-step
clustering methodology, in order to explore in depth, the possible associations between the
variables of the study and to explain the clustering results. CatReg is a modern regression
technique, much more holistic and effective than the multiple regression analysis and the
analysis of multiple regression with categorical variables [47]. The CatReg model can deal
more optimally with both qualitative and quantitative data, as it works on two discrete and
simple stages. Firstly, the nominal and ordinal variables are transformed to interval scales
to maximize the relationship between each predictor and the dependent variable, and
secondly, multiple regression analysis is applied to the transformed variables [47,50,51].
The relative importance measure indicates the percentage of explanation of the depen-
dent variable while they can also be used to predict the future values of the dependent
one [47,52,53]. Although the methodology of the chosen empirical techniques is rather
novel in food phobia and technophobia issues, it has been selected due to the ability to
optimally handle categorical variables.

3. Results
3.1. Study Area: Greece

The results of TSCA for the classification of the sample according to the “neophobic
tendency” led to three clusters. By analyzing the outcomes, it became obvious that re-
spondents comprise three distinct clusters in terms of “neophobic tendency”. On the one
hand, is the group with “low” neophobic tendency, labeled as “neophilic” consisting of
the second cluster (44.5%). The first cluster can be labeled as “neutral” (39.9%), and the
neophobic respondents consist of the third cluster (15.5%). Then using DS, each cluster
has been grouped and profiled. Figure 1 presents the socio-demographic characteristics of
each cluster.
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Figure 1. Profiles of “neophobic tendency” in Greece.

Investigating further the “neophobic tendency”, to find out how it is influenced by
personal characteristics, the CatReg model was employed. The CatReg model yielded a
value of coefficient of multiple determination R2 = 0.246 which indicates that 24.6% of the
variance of the transformed values of the dependent variable explained by the transformed
values of the independent variables of the regression equation. While examining the relative
importance measures of the independent variables the relative importance of independent
variables showed that the most influential factors (importance > 0.1) predicting “neophobic
tendency” correspond to “age” (accounting for 35.7%) followed by “educational level”
(23.7%), “annual family income” (18.9%) and “occupation” (13%) (Table 2). The presentation
of the results is narrowed only by the relative importance measures, while the dependent
variable cumulatively explained by the above independent variables by 24.6%.

Table 2. Measures of correlations and tolerance of Greek sample.

Greek Sample
Correlations

Importance
Tolerance

Zero-Order Partial Part After Transformation Before Transformation

Gender 0.023 0.023 0.022 0.008 0.989 0.972

Age 0.145 0.132 0.129 0.357 0.756 0.419

Marital Status 0.029 0.058 0.056 0.027 0.973 0.935

Family size 0.084 0.036 0.035 0.052 0.903 0.494

Educational Level −0.146 −0.094 −0.092 0.237 0.879 0.899

Occupation 0.079 0.093 0.090 0.130 0.822 0.648

Annual Family Income (€) 0.107 0.107 0.104 0.189 0.955 0.940

Dependent Variable: TwoStep Cluster Number

3.2. Study Area: Cyprus

The analysis of the Cyprus sample for the segmentation according to the “neophobic
tendency”, led to three clusters. After the DS method, the demographic characteristics of
each cluster appeared. The first cluster can be labeled as “neophobic” (24.9%), the second
cluster is characterized by “low” neophobic tendency (43% “neophilic”) and the third
cluster is the neutral cluster (32.1%) (Figure 2).
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Figure 2. Profiles of “neophobic tendency” in Cyprus.

A CatReg model was employed also at this sample. Since R2 = 0.479, it is indicated that
47.9% of the variance in the “neophobic tendency” ranking is explained by the regression
of the optimally transformed variables used. The relative importance measures of the
independent variables showed that the most influential factors predicting the dependent
variable correspond to “annual family income” (accounting for 28.3%), followed by “age”
(27.9%), “family size” (18.7%) and “occupation” (10.4%) (Table 3). Thus, the dependent
variable cumulatively explained by the above independent variables by 47.9%.

Table 3. Measures of correlations and tolerance of Cyprus sample.

Cyprus Sample
Correlations

Importance
Tolerance

Zero-Order Partial Part After Transformation Before Transformation

Gender 0.082 0.120 0.106 0.039 0.931 0.954

Age −0.294 −0.208 −0.186 0.279 0.729 0.484

Marital status 0.050 0.095 0.083 0.019 0.927 0.935

Family Size −0.248 −0.158 −0.141 0.187 0.660 0.511

Educational level 0.236 0.088 0.077 0.089 0.786 0.775

Occupation 0.209 0.121 0.107 0.104 0.876 0.842

Annual family income (€) 0.215 0.306 0.282 0.283 0.869 0.779

Dependent Variable: TwoStep Cluster Number

3.3. Study Area Uganda

Following the same methodology as mentioned above, the “neophobic tendency”
clusters and characteristics of them in Uganda are presented in Figure 3.
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Figure 3. Profiles of “neophobic tendency” in Uganda.

The relationship between the items was further investigated through CatReg (Table 4).
The most influential factors predicting neophobic profiles correspond to “annual family
income” (accounting for 59.4%), followed by “marital status” (28.9%), and “age” (11%)
(Table 2). The dependent variable cumulatively explained by the above independent
variables by 64.8% (R2 = 0.648).

Table 4. Measures of correlations and tolerance of Uganda sample.

Uganda Sample
Correlations

Importance
Tolerance

Zero-Order Partial Part After Transformation Before Transformation

Gender −0.028 −0.010 −0.008 0.001 0.916 0.948

Age 0.124 0.284 0.226 0.110 0.368 0.480

Marital status −0.160 −0.522 −0.466 0.289 0.378 0.423

Family size −0.053 −0.132 −0.102 0.023 0.324 0.389

Educational level −0.085 0.046 0.035 −0.011 0.439 0.538

Occupation −0.011 0.158 0.122 −0.005 0.410 0.401

Annual family/household
income ($) 0.298 0.608 0.583 0.594 0.484 0.612

Dependent Variable: TwoStep Cluster Number

Food innovations are often rejected by consumers because of food phobia and techno-
phobia towards novel foods. One of the main research objectives was to present a scenario
about a novel “functional” yogurt. As a qualitative variable (“yes”, “I am not sure”, “no”)
to indicate the main factors that determine the acceptance and rejection factors, the mean
value was applied to measure it (scored by a Likert scale ranging from 1 = strongly disagree
to 7 = strongly agree). The Greek sample presented a high rate of acceptability of this novel
yogurt (57.6%). Regarding the acceptability of the novel yogurt in Cyprus, our findings
showed that 63.9% of the sample were willing to consume it. Uganda’s sample presents the
highest rate of acceptability among the three samples (75.5%).

Figures 4 and 5, present the main factors of respondents’ acceptance and rejection
of the novel yogurt, in a comparative form for each study area. In particular, the most
important reason was found to be the curiosity about the taste of the novel yogurt in Greece
and Cyprus, and in Uganda the main factor was found in the beneficial effects of the novel
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yogurt. In addition, in these samples, we found similarities as many respondents indicated
that health benefits (“I take care of my diet”, “Preventive to protect my organism”, “I
consider it will has beneficial effects on my health in the long term”, “To face a health
issue”) and environmental protection issues were also important reasons of acceptance.
The reasons respondents indicated for not willing to taste the novel yogurt, or were not
sure, was the absence of a health issue, followed by factors such as the unwillingness for
diet experiments (“I’m not experimenting with my diet”), the lack of perceived benefits
of the novel yogurt (“I don’t think it will provide benefits to my health”), the price of the
novel yogurt (“It will be more expensive than the typical yogurt”), the predefined shopping
food list (“I follow the shopping food list”), and the environmental issue (“I do not have
any environmental sensitivities”). In Uganda, respondents reject the novel yogurt mostly
for the expected price (“It will be more expensive than the typical yogurt”).
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3.4. Profile of Potential Final Users

To explore a possible relationship between the food phobia and technophobia index
and potential final users, respondents were divided into five groups. TSCA was applied to
determine the type of respondent according to declared intentions. Then, using DS analysis,
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Figure 6 of respondents’ profiles emerged, in accordance with the generalizations of the
related theories [54].

Resources 2022, 10, x FOR PEER REVIEW 12 of 17 
 

 

 

Figure 6. Food innovators of study areas in a comparative form. 

A CatReg model was employed to find out how it is influenced by personal charac-

teristics. The most influential factors predicting these profiles correspond to “annual fam-

ily income” (accounting for 29.9%), followed by “age” (20.6%), “family size” (18.9%), 

“marital status” (13.9%) and “educational level” (11.1%) in Greece. In Cyprus, the relative 

importance measures of the independent variables show that the most influential factors 

correspond to “educational level” accounting for 31.9%, followed by “age” (26.4%), “fam-

ily size” (17.9%) and “annual family income” (10.5%), while in Uganda the most influen-

tial factors correspond to “marital status” (55.2%) and “age” (23%). A key point of concern 

was also the identification of the profile of the potential target group of final users in the 

study areas. Hence, DS was employed by the cluster of food innovators to reveal this pro-

file (Figure 7). 

 

Figure 7. Potential final users’ profiles of study areas in a comparative form. 

4. Discussion 

Familiarity and experience with innovative and novel foods enhances consumer ac-

ceptance [55,56] and are important drivers for these products. Attempts to introduce novel 

Food

innovators

Potential

food

innovators

Early

majority

Late

najority
Laggards

Greek sample 33.20% 13.80% 11.50% 22.70% 18.80%

Cyprus sample 26% 11.40% 21.90% 12.80% 27.90%

Uganda's sample 47.10% 8.20% 16.50% 12.90% 15.30%

Food innovators

Greek sample Cyprus sample Uganda's sample

Figure 6. Food innovators of study areas in a comparative form.

A CatReg model was employed to find out how it is influenced by personal char-
acteristics. The most influential factors predicting these profiles correspond to “annual
family income” (accounting for 29.9%), followed by “age” (20.6%), “family size” (18.9%),
“marital status” (13.9%) and “educational level” (11.1%) in Greece. In Cyprus, the relative
importance measures of the independent variables show that the most influential factors
correspond to “educational level” accounting for 31.9%, followed by “age” (26.4%), “family
size” (17.9%) and “annual family income” (10.5%), while in Uganda the most influential
factors correspond to “marital status” (55.2%) and “age” (23%). A key point of concern was
also the identification of the profile of the potential target group of final users in the study
areas. Hence, DS was employed by the cluster of food innovators to reveal this profile
(Figure 7).
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4. Discussion

Familiarity and experience with innovative and novel foods enhances consumer
acceptance [55,56] and are important drivers for these products. Attempts to introduce
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novel foods need to build on perceptions into the determinants of acceptance of such novel
food products. This study revealed three profiles of neophobic tendency (“neophilic”,
“neutral” and “neophobic”). The respondents within the corresponding clusters are quite
different mostly among the European and the African sample. It is possible that these
differences mostly stem from the cultural background. Observing the variables that shape
the profiles of “neophobic tendency” in Greece and Cyprus, the technophobia variables
(which belong to FTNS) are of great importance. Thus, it could be summarized that most
of these consumers express phobia for the production process of the novel yogurt than
a general phobia for novelty foods as such and may impact the degree to which a novel
product is accepted. These results are also confirmed in a similar study in Italy [57]. Food
phobia was shown to be the strongest predictor in Uganda. It is of interest that the most
educated are the least neophobic. Knowledge has a significant and positive impact on
consumer acceptance. The acceptance of specific functional ingredients is linked to the
knowledge of their effects on health.

Samples express a “low” to “neutral” neophobic tendency, accompanied with a high
acceptance rate of the novel yogurt. Consequently, it could be said that the high rate of novel
food acceptance is linked to a low neophobic tendency or the opposite. Food acceptance
is also a function of food phobia and technophobia, but this has not been considered in
relation to the market acceptance and diffusion of new food products. In addition, food
phobia and technophobia can affect an individual’s decision to consume novel foods and
can be an important barrier to increasing consumption. FNS and FTNS provide a potential
tool for food manufacturers, but it would need to be used with other measures to identify
the target group.

The results reported herein suggest that there is a potential for increasing consumption
of novel foods derived by agri-food industrial by-products, but more information about
the importance of using by-products are required to improve consumer acceptance of
this novel food. For this purpose, marketing tools could focus on increasing the level of
knowledge about the contents of agri-food industrial by-products and its environmental
and economic related aspects. Indeed, more information about these aspects may reduce
the food phobia and technophobia of respondents and promote consumption. These results
also indicate that the acceptance factors of novel foods are determined by curiosity in
the European sample, rather than the received health benefits which were indicated in
Uganda, as the novel yogurt is a “functional” food and improves health properties. The
key factors of acceptance are a combination of social and individual factors, as individual
factors interact with social factors. Marketing strategies could support the growth of novel
foods consumption by working on different operational levers [58]. Education is essential
to change the way people think. It is important to take advantage of the media and social
media as potential tools for education. Promotional and informational tools should provide
information on both new food technologies and products based on agri-food industrial
by-products. Marketing tools, by improving the accessibility of the novel food and by
giving consumers opportunities to taste it-perhaps with free samples-could be beneficial
for supporting the development of a market niche. Segmenting respondents into several
similarly behaving clusters and targeting them separately is the first step to more successful
promotional, communication, and positioning strategies. The profiles help to explore and
document different consumer attitudes towards novel foods. Moreover, the necessity to
establish a link between food phobia, technophobia and purchasing behavior, is crucial to
develop the neophobia into a fitting role as a food-marketing tool. These are associated
to the inclusion of new technologies throughout the supply chain and are intended to
lower the direct or indirect resource use. Several implications can be drawn for policy and
market interventions, which address the demand and the supply sides of the novel food
market. The evidence presented in this study has important implications for policy design,
investment, and future research. In addition, study outcomes have significant implications
for policy makers and stakeholders, which could launch campaigns that raise awareness
about the exploitation of agri-food industrial wastes and by-products in the deployment
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of novel foods, to improve consumers’ perceptions. EU priority aims to achieve circular
economy standards and resource efficiency in the food system [59]. We must realize that
the introduction of policies and plans attempting to develop new foods in different ways
and at different levels is imperative. Some of them may focus on starting or increasing
production of new and novel foods or implementing new technologies, while other policies
will aim to initiate or boost an entire industry, motivated mainly by food security. The
need for greater efforts to support emergent innovation systems that strengthen novel
food systems is almost demanding. Finally, policymakers should not forget the possibility
to jointly investing in a closer collaboration with the private sector to build innovative
capacity and skills that can accelerate novel food system improvement.

It is important to acknowledge the limitations of this study, which are common to
most studies about novel food acceptance. This is one of the first attempts in the study
area of classification according to “neophobic tendency” and is limited to a rather small
sample in urban centers. Furthermore, by focusing on a novel food product as a scenario, it
is unable to generalize the findings to other novel foods or the food market in general. It
would be therefore useful to corroborate the results by extending the aim of the study to
other areas and other food innovations. Nevertheless, the observations made in this study
provide a starting point for further research which could extend the investigation to a more
representative sample and provide valuable information.

5. Conclusions

Within the increasing interest in analyzing food phobia and technophobia, our results
suggest that the methods employed are a suitable instrument to profile the phobia towards
novel foods and new food technologies and to measure acceptance of novel foods produced
accompanied with food phobia and technophobia variables, constituting a valid alternative
methodology as it can facilitate the application and analysis internationally. Our results also
confirm that the nine-item version of the FNS and the FTNS may be a proper instrument in
developing countries. Thus, the findings of this study expand the knowledge of food phobia
and technophobia in developing countries, where studies are still limited. The two-step
cluster analysis showed the presence of different segments of potential consumers, which
can be targeted with different tools and by different actors. To validate these propositions
more research and more evidence is needed. In addition, the present study is a novel tool
to delineate the factors that predict acceptance of novel foods.

The results provide some guidance for the food sector and the food industry, in the
terms of bioeconomy and circular economy, about the acceptance of a novel food derived
from agri-food by-products and also to the identification of the target group of the market.
By taking a transnational perspective on the topic of novel foods, this study revealed
several insights which will not only be useful about novel foods but also for gaining
insight in most areas related to food consumption and preference. Conducting research
in different cultures takes a special effort, but it is worthwhile. It is of high importance
to further prioritize investments in scientific research and niche market development and
to capitalize on the sustainability and profitability of food systems. The above findings
could serve as the impetus for action and further research. The need for further research
on issues such as improved technologies in the agri-food sector, novel food value chains,
and the policy interventions could encourage policies promoting bioeconomy and circular
economy principles.
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