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The food industry has confronted, in recent years, numerous issues including meeting

a food demand for individual well-being in a sufficient and healthy manner, also due to

the effects of the world population growth. In this scenario, alternative food sources may

be a key element both for their contribution to food needs and for the promotion of

sustainable and innovative production patterns. These food sources, new compared

to traditional food styles, have been regulated by specific European Union regulations

under the definition of novel foods. Their importance in the world has raised different

topics of scientific research. The present paper aimed to seize the direction of scientific

studies in the world focused on the thematic area of novel foods, from a management

point of view. This study analyzed 209 papers and carried out a descriptive analysis

and a network analysis of the thematic areas under examination also with the help of

the software VOSviewer. The results highlighted the importance of scientific research in

the world also for the contributions on the exploration of existing markets as well as

for the innovative solutions it provides, which aim to expand market possibilities. Finally,

the existence of several elements and factors, which may discourage the propensity to

consume and therefore the development of the novel foods market, seemed to emerge,

and for this reason, many surveys focused on finding solutions to overcome these

potential obstacles.

Keywords: novel foods, management, network analysis, VOSviewer, occurrences

INTRODUCTION

In recent years, the issue of obtaining necessary food for individual well-being in a sufficient and
healthy manner has received increasing attention from institutions at all levels internationally.

The various reasons for this considerable interest can be summarized in the urgency of the
shortage of food resources in the face of continuous population growth (Marberg et al., 2017).

According to FAO (2019) data, between 2007 and 2017, the population of the European
continent tended to grow by slightly +3% (746.4 million), and the rural population, on the other
hand, progressively declined by −11% (189.7 million). On the other hand, in parallel, the world
population increased by almost+30% (7.6 billion)mainly as a result of the sharp increases recorded
in Africa, the Americas, and Asia. Those growth impulses, among others, led the FAO to forecast a
world population of∼9.7 billion people by 2050 (FAO, 2019), with pressure on the environment of
extraordinary magnitude and a growing demand for food security.

In such a scenario, the nutrition sphere represents an element of prime importance, since the
difficulty to eat in an adequate and healthy manner is a global challenge that makes its weight felt
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also in the wealthiest countries where food security and
environmental sustainability are among the drivers of food
demand (Belluco et al., 2013).

The need for alternative food sources to those conventionally
consumed especially in Western countries often produced
according to sustainable models determined the choice of the
focal point of this study on novel foods. Another reason
behind this choice is that novel foods may represent a possible
solution to respond to the problems that characterize the current
worldwide emergency context. Algae and insects are examples
paving the way toward new future perspectives (van Huis et al.,
2013).

Insects (EFSA, 2021; FAO, 2021) and algae (Diener et al.,
2006; Gouveia et al., 2008; Multineddu, 2012; Uslu et al.,
2013; Bruhn et al., 2019; Pereira et al., 2019) contain
high nutritional characteristics such as high fat, protein,
vitamin, fiber, and mineral and represent a healthy food
source for human consumption. They can be eaten as a
whole or processed into either granular or paste forms (van
Huis et al., 2013). So, not only insects and algae constitute
a potential substitute to conventional proteins, but their
production meets environmentally friendly standards, the first
being harvested in the wild (van Huis et al., 2013) and the
second produced with low soil requirement, low emissions,
etc. (Zarbà et al., 2020a,b; Aquaculture Advisory Council,
2021).

The growing attention toward this kind of food and similar
categories new for the European Union market raise the need to
regulate the international trade for these specific products.

In this context, the European Union proposed, with its “novel
foods,” production and consumption models to counteract the
emergence of these issues (Zarbà et al., 2021), so a careful
assessment of the latter may contribute to define sustainable
development paths, in terms of safeguarding natural resources
and biodiversity (Halpern et al., 2021) and food quality, through
consumption styles.

These implications already assumed global relevance in the
1990s and focused the EU’s attention on novel foods or novel
food ingredients, requiring an assessment of their safety before
their release on the member countries’ market. This interest had
to be balanced with the need to ensure the freemovement of food,
also to contain possible phenomena of unfair competition on the
functioning of the internal market, since the Member States of
the community had different provisions in this area.

With the evolving prosperous needs that the market
manifested over time, the need to innovate the existing legislation
arose (Loeber, 2011; Hyde et al., 2017). This is the case of
the amendments dedicated to novel foods’ law that allowed to
consider, among novel foods, foods produced by new techniques
not foreseen and foreseeable by the legislator of 1997 (Formici,
2020). Indeed, as of January 1, 2018, Regulation (EU) 2015/2283
of the European Parliament and of the Council repealed and
replaced Regulation (EC) No. 258/97.

The new regulatory approach has established favorable
conditions for the agri-food sector that may benefit from the
introduction of new and innovative food products (novel foods)
on the market of EU countries, while maintaining a high

level of food safety for the consumer (Lähteenmäki-Uutela
et al., 2021), centralizing and establishing definite times for the
authorization procedures.

Besides, the new regulation has introduced, for the so-called
traditional foods coming from third countries, procedures that
are more streamlined. This aimed to overcome the political and
institutional issues that the application of the previous regulation
of 1997 had caused (Scaffardi, 2020).

Moreover, the new regulation in establishing procedures in the
field of food safety had to adapt also to the procedures of the
European Food Safety Authority [Regulation (EC) n. 178/2002
of the European Parliament and of the Council].

Of importance is the adaptation of Regulation (EU) 2015/2283
to the scientific and technological developments that have taken
place, which have affected the need to clarify and update the scope
of novel foods. In particular, after the first definition provided by
Regulation (EC) n. 258/97, nowadays novel food means any food
that was not used for human consumption to a significant degree
within the Union before May 15, 1997, irrespective of the dates of
accession of Member States to the Union, and that falls under at
least one of the following categories indicated in Article 3(2)(a)
of Reg. (EU) 2015/2283.

Later, pursuant to this new regulation, the European
Commission established the novel foods Union’s list
implementing Regulation (EU) 2017/2470 of December 20,
2017. The Union’s list is constantly updated following new
novel food authorizations granted on the basis of the market
evolutionary dynamics developed continuously worldwide and
supported by scientific and technological evidence.

The dynamics of the scientific and technological evolutions
taking place on a global scale contribute to determine the
continuous updating of the list of novel foods authorized for
placing on the market in the EU.

In the current process of development of advanced skills, as
well as the previously underlined emerging problems affecting
the globe, the present paper aims to seize the direction of
scientific studies in the world focusing on the thematic area of
novel foods, from the point of view of technical management and
economic management.

In particular, the unfolding of the research had as reference the
main worldwide databases, namely, the core collection of Elsevier
Scopus and Web of Science (WOS), from which the elements
were drawn to develop a descriptive analysis as well as a network
analysis, using the software VOSviewer (Adegoriola et al., 2021).
The aim was to identify the trend of the research area, the top
journals, the leading countries in this area of research, and the
main topic of this field of research.

Another aim was to understand whether the direction taken
by scientific studies in the world would have also revealed
elements that would have led to the conclusion of the existence
of influences on firms and on the market.

METHODS

Database Selection: PRISMA
Through the adoption of the qualitative Preferred Reporting
Items for Systematic Reviews and Meta-analyses (PRISMA)
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FIGURE 1 | Prisma flow diagram (Source: our elaboration). Keywords (“novel

food*” AND “management*”).

(Moher et al., 2015; Maesano et al., 2021; Page et al., 2021;
Spina et al., 2021), the research conducted in these articles
had as reference the online core collection of Elsevier Scopus
and Web of Science (WOS). These world scientific/economic
online research databases allowed acquiring the direction of
the specific literature scientific studies in the world, in a given
historical moment.

First of all, the thematic area of research was determined
by focusing on novel foods combined with management
(Identification), in order to include both technical and economic-
management aspects. For this purpose, to develop the research,
“Novel Food∗” and “Management∗” were used as keywords. The
last and final collection took place on July 19.

The PRISMA procedure adopted followed a detailed protocol
(Dardonville et al., 2021) to be replicable, scientific, and
transparent (Spina et al., 2021), for article collection from the
bibliographic sources utilized (Figure 1).

A data cleaning approach led us to exclude duplicates and to
include only articles and reviews (Screening), and, among them,

only those in English language in order to consider literature with
high visibility within the scientific community (Maesano et al.,
2021).

The next phase that commonly characterizes the PRISMA
method is the Eligibility Phase (González-Sarrías et al., 2017;
Golbabaei et al., 2020; González-Rubio et al., 2020). However,
since the methodological structure followed for the present work
included and continued with data processing with VOSviewer
(Esfahani et al., 2021; Norouzi et al., 2021), at this stage, no article
was excluded to avoid the implication of narrowing the scope of
the research (Eligibility).

The protocol process concluded by including all 209 articles
(Supplementary Material), which represented the universal data
of the present analysis (Included).

VOSviewer Co-occurrence Analysis
Procedure
The investigation continued utilizing the VOSviewer tool. This
is a free JAVA-based software, developed in 2009 by Van Eck
and Waltman (2010) of the Centre for Science and Technology
Studies (CSTS) at Leiden University in the Netherlands, for
creating maps based on network data (Van Eck and Waltman,
2018). This software develops network analysis by processing
bibliometric maps (Damar et al., 2018) that provide visualization
of various network forms of scientific publication data by
combining many factors through a quantitative method.

The combination of the two methodological approaches led
to import the data, keywords, titles of articles, and abstracts
(TITLE_ABS_KEY), which were gathered through the PRISMA
method, into the VOSviewer software (Figure 2). In particular,
VOSviewer allowed processing the so-called co-occurrence
network map of keywords of all selected articles from the
databases under consideration, spanning all available search
periods (1987–2021).

OVERVIEW OF GLOBAL SCIENTIFIC
PUBLICATIONS

Descriptive Analysis
The PRISMAmethodology had also made it possible to carry out
descriptive analyses. In particular, the extracted data from Scopus
and WOS allowed describing the geographical distribution, the
total annual distribution of the total number of papers per year,
and the major journals in the area of interest.

Distribution Per Year
Figure 3 shows the evolution of scientific production in the entire
period of activity, i.e., 1987–2021, on the topic selected, “Novel
Food∗” and “Management∗.”

In the early stage of activity, the number of articles was
quite limited; in fact, from 1987 until 2001, only one article
was registered each year, with the exception of the years 1997
and 2003, where two articles were published, and 2002, which
registered five publications. In the years 2006 and 2007, the
number was 6 and 7, respectively, followed by a decrease in 2008
and 2009, both showing just three articles. In the year 2010, the
number of articles reached 12, decreasing gradually in 2011 and
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FIGURE 2 | VOSViewer procedure (Source: our elaboration).

FIGURE 3 | Number of papers per year (Source: our elaboration).

2012 with 10 articles and then dropped to 4 articles in 2013.
Afterwards, there was a growing trend until the year 2020, with
a starting slight increase in 2014 with 8 articles and 15 in 2015
(temporarily interrupted in 2016 with 13 articles), 20 in 2017,
22 in 2018, a faint decrease of one publication in 2019, and 22
in 2020.

Regarding 2021, it must be considered that it is ongoing, so
the related data, showing 17 articles, are not definitive. Therefore,
the growing trend of recent years and the considerable number of
articles already published in the first semester of the current year
suggest that the year 2021 will show a final development trend.

The increasing trend that identified the latest years as the most
productive period revealed the flourishing attention around the
“Novel Food∗” and “Management∗” topics.

Geographical Area Affiliation
Figure 4 shows, in a worldwide map, the distribution of
author affiliations of the 209 scientific studies selected
from different countries. Colors indicate the number of
studies developed in each country. In the gray area, none
of the studies were present; light colors identify a small
number of studies, while the darker the color, the greater

the number of papers present in the relevant area. The
map showed that author affiliation was not uniformly
distributed geographically. The total number of author
affiliations was 438. Most of them belonged to developed
countries, mainly in Europe with 262 and in the Americas
with 81.

In particular, the European country with the highest number
of affiliations was the UK with 38, followed by Italy with 27 and
Holland with 26, while in North America, the US had 47 papers.

In Asia, China stood out with a number of affiliations equal to
14; in Australia, there were 12 units, while in Africa, the number
of affiliations was 12 and the most representative country, with 4
units, was South Africa.

In light of these data, it is possible to assert that the novel foods
topic was the object of scientific interest of many universities in
the world.

Top Journals
The top journals with the highest number of articles published in
the selected period (1987–2021) are shown in Figure 5.

The Journal of Cleaner Production and Trends in Food
Science Technology stood out for the major number of articles
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FIGURE 4 | Countries where the selected studies were conducted (Source: our elaboration).

FIGURE 5 | Top Journals where the selected studies were conducted (Source: our elaboration).

published, with six publications each. British Food Journal and
Food Quality and Preference registered five publications each.
Animal Behaviour, Applied Animal Behaviour Science, Food and
Chemical Toxicology, Food Control, and Sustainability published

four papers each. Biological Invasions, Food Policy, and Journal of
Allergy and Clinical Immunology issued three articles.

Ultimately, the journals that published papers on novel foods
were related to different topics and this confirmed the results
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drawn from the network analysis and then discussed, which
showed that the novel foods (combined with management)
thematic area is not only highly studied, but also analyzed under
different perspectives and profiles.

VOSVIEWER RESULTS

VOSviewer Co-occurrence Analysis
Results
The statistical keywords analysis with VOSviewer allowed us to
discover the most used terms and their relationships, from which
the main research topics related to the analyzed field can be
derived. The results also allowed us to evaluate trending topics
of current research also with a view to glimpse possible future
trends (Martínez-Vázquez et al., 2021). In concrete terms, this
happened through the co-occurrence analysis of keywords and
the visualization of the relative network map.

In performing the co-occurrence map elaboration, a technical
difficulty arose: the data garnered from Scopus andWOS did not
have the same language; therefore, it was necessary to create a
uniform language line to indicate all the information in a single
file. Hence, it was necessary to intervene on the Ris file elaborated
by those databases giving univocal indication to all the gathered
elements: keywords, titles of articles, and abstracts.

The resulting file was imported into VOSviewer to develop
a single network analysis of the aforementioned three research
data (TITLE_ABS_KEY), according to their relevance and co-
occurrence, following the ensuing flow (Arias et al., 2021):

- Map based on bibliographic data;
- Type of analysis: co-occurrence;
- Unit of analysis: keywords;
- Counting method: full counting;
- Minimum number of occurrences of a term: 3 (output

67 keywords);
- Number of terms selected: total number of items;

When using the keyword co-occurrence feature, VOSviewer
software provides two options: full counting and
fractional counting.

Fractional counting reduces the influence of documents with
many authors. As for full counting, the occurrence attribute
indicates the total number of occurrences of a term in all
documents (Van Eck and Waltman, 2018).

The difference between the two counting methods lies in the
strength of the links that each creates.

Trying both tools for the aggregation of keywords, and
after having evaluated the results of the two relative different
elaborations of the network, it proved appropriate to use full
counting, in line with other authors (Arias et al., 2021; Pan et al.,
2021; Raboaca et al., 2021), for three reasons.

First of all, VOSviewer gives the option of full counting by
default, and this circumstance is the first reason for its use, but
above all, what pushed toward the adoption of this alternative,
compared to fractional counting, is the consideration that it
is more useful and consistent with our research (as verified
by various attempts at aggregation). This is because, at the

beginning, before using VOSviewer, the work already had a
selective criterion approach at the origin. In fact, in adopting
the PRISMA methodology, it was decided to combine the word
“novel food” with the word “management” to restrict the field of
research to our specific area of interest, with satisfactory results
(in fact, with the string “Novel food∗” AND “Management∗,” the
database provided 209 papers).

Otherwise, those who used fractional counting (Lai et al.,
2016), in accordance with its functionality (Van Eck and
Waltman, 2018), mostly encountered data skimming needs.
Sometimes, it is because they use only one keyword (Martinho,
2021) for the collection of the articles, or, in other cases, their
search output resulted in a much larger number of papers
(Dardonville et al., 2021) than those in this paper.

In addition, the skimming offered by fractional counting
is automatic, hence driven by the software algorithm that
reduces the number of words by 60%. Therefore, adopting
fractional counting would have implicated the exclusion of
numerous keywords and related aggregations useful for the
present research; for this third reason, this option was left out.
Consequently, full counting was preferred and, with regard to
word reduction, a filter more suitable for our research had been
identified. Specifically, a minimum extent intervention had been
carried out by excluding only 6 keywords (allergy, anaphylaxis,
asthma, gut microbiota, health, and obesity), believing that they
would have dispersed the focus from the combined themes
“novel food∗” and “management∗,” as they were focused purely
on medical aspects, therefore far from our field of interest.
In addition, in adapting the keywords, “life-cycle-assessment”
was removed considering it as a case of duplication of “life
cycle assessment.”

Moreover, the co-occurrence had been decreased from level
5, by default, to level 3, always to meet the same criterion
chosen to have as much information available as possible to
the present investigation; otherwise, increasing the number of
co-occurrences would have led the software to exclude some
connections by not allowing us to study them all. In fact, the
number of keywords resulting in level 5 was 27; with level
3 eventually adopted, the number of keywords was 67, i.e.,
more numerous.

Once the map is elaborated, each node in the map represents
a keyword and its different size depends on its occurrence
frequency. The links show the co-occurrence relationships.
Different colors characterize the keywords and distinguish them
in different clusters.

The network map aggregated a total number of 61 keywords
as shown in Figure 6.

The map highlighted that the keywords had been aggregated
into five clusters according to their co-occurrence relationship
(Du et al., 2021) (Figure 7).

The keyword co-occurrence analysis of the separate clusters
allowed detecting some important data (Figure 8).

Probing the total link strength attributes, which indicate the
total strength of one item relative to that of another item, the
following considerations had been made.

Cluster 1, in red, was the most significant with 16 items.
Its development was around the following topics: consumer
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FIGURE 6 | Keyword co-occurrence map (Source: our elaboration).

FIGURE 7 | Cluster analysis (Source: our elaboration).

behavior, perception, level of acceptance, and neophobia. The
keywords with the greatest weight were behavior, perceptions,
and neophobia.

Cluster 2, in green, was mainly related to novel food
characteristics seen as a product, i.e., their identification, their
functionality, etc. The keywords with the greatest weight were
novel foods and consumers.

Cluster 3, in blue, showed 13 key terms that focused
on safety in various aspects: their management, their
treatment as food, and risk management aspects. The
keywords with the highest weight were food, management,
and safety.

Cluster 4, in yellow, aggregated 10 keywords. It delved
into consumption, consumer acceptance, and willingness to
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FIGURE 8 | Total link strength per cluster (Source: our elaboration).
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FIGURE 9 | Density map (Source: our elaboration).

try. The keywords with the most weight were edible insects,
entomophagy, and consumption.

Cluster 5, in purple, had 8 nodes, and it was the smallest. It was
mainly about sustainability, innovation, and circular economy.
The keywords with the highest weight were sustainability,
preferences, perceptions, and innovation.

VOSviewer Density Map Results
The density map by items allowed commenting the analysis
at the node level. Each point in the item density visualization
had a color that indicated the density of items at that point.
By default, color range is from blue to green to yellow (Van
Eck and Waltman, 2018). Yellow specifies the high weight of
the neighboring items, blue indicates a small one, and green
represents medium color density.

The density map shown in Figure 9 detected the main topic
discussed similarly to the network visualization and it did not add
different elements.

VOSviewer High-Frequency Keywords
Analysis
On the basis of the keyword co-occurrence analysis carried out,
it was also possible to consider the keywords of all 5 clusters,
resulting from the keyword network visualization, as a whole,
and perform the high-frequency keywords (Liu et al., 2021)
analysis of all their 61 items. At this scope, Table 1 displays the

TABLE 1 | High-frequency keywords of “Novel food*” and “Management*” via

network visualization of VOSviewer.

Keywords Cluster Color (*) Occurences

Behavior 1 10

Neophobia 1 10

Novel food 2 14

Food safety 3 10

Management 3 14

Edible insects 4 10

Novel foods 4 15

The colors in the table are in line with colors from Figure (Source: our elaboration).

keywords that appear at least ten times, the relative cluster and
the relative color (in accordance with colors of Table 1), and their
occurrence frequency.

The differences between the keyword co-occurrence analysis
and the high-frequency keywords analysis lie in the fact that the
former bases its results on the total link strength of the keywords,
while the second dwells on the occurrence degree of the keywords
(the occurrences attribute indicates the number of documents
in which a keyword occurs; in the case of full counting, the
occurrences attribute indicates the total number of occurrences
of a term in all documents) (Van Eck and Waltman, 2018).
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Moreover, while in the first case (Figure 5), the weight level
of a keyword is related to those of the cluster it belongs to,
in the second case (Table 1), the occurrence of the keyword is
measuredwith respect to all 61 items. These different perspectives
and findings gained prominence within the present research by
enriching it.

Comparing the keywords of Table 1 with those of Figure 5,
some points of intersection and some differences emerged.

With respect to the intersection points, first of all, among
the keywords that came up strongly in both analyses were as
follows: novel foods in the double version, singular and plural,
and management. This confirmed the centrality of these aspects,
also reinforced, and gave value to the line of the present research,
which is based on the choice of the combination of the keywords
novel foods and management.

With regard to the differences, the high-frequency analysis
highlighted, among the most important keywords, food safety,
which, although present in cluster 3, resulting from the keyword
co-occurrence analysis, did not show that there is enough
weight to include it among the most relevant keywords.
Other keywords (perceptions cluster 1, consumers cluster 2,
food and safety cluster 3, and entomophagy and consumption
cluster 4), which instead showed a strong weight within the
5 clusters, did not emerge in Table 1 and even not one
of the keywords grouped in cluster 5 emerged, since none
of them had a minimum frequency of occurrence of 10
times. Such data could be presumable, in fact, as Figure 5

shows that it is the smallest cluster, with a minor number
of keywords.

VOSVIEWER DISCUSSIONS

From the analysis of the 209 papers collected, and in particular
of those selected according to the keywords that had a higher
total link strength in the five clusters identified in Figure 5

and that had a high level of occurrence in Table 1, recurring
topics emerged as follows: 1, consumer propensity; 2, consumer
behavior; 3, neophobia; 4, strategies to increase the willingness to
try of novel foods, linked to profiles relating to 4.1 human health
and 4.2 environmental sustainability; 5, social ethical issues; 6,
edible insect; 7, risk assessment; and 8, innovation.

1 and 2. The topics of consumer propensity and behavior
toward the consumption of novel foods intersected. In this
regard, it emerged that there were several studies on the factors
that may influence the perception and behavior of the consumer
(Dragone and Ziebarth, 2017; Specht et al., 2019; Coderoni and
Perito, 2021; Traynor et al., 2021) and how consumers react to
novel ingredients.

The fact that novel foods markets may depend on consumer
willingness to try (Grahl et al., 2018) these types of food may
explain numerous studies on what may increase novel food
acceptance (Golbabaei et al., 2020; McCarthy et al., 2020; Barone
et al., 2021). In fact, a lack of consumer propensity creates
consequences on themarket that could not develop largely in that
sector (Jacobsen et al., 2014; Menozzi et al., 2017; Perrea et al.,
2017; McCarthy et al., 2020; Zanetti et al., 2020).

3. This became even stronger in the case of food neophobia,
defined by some authors as the unwillingness or refusal to eat, or
the tendency to avoid, new foods (Martins et al., 1997; Tuorila
and Hartmann, 2020; Zanetti et al., 2020), or general aversion
to new food (Coderoni and Perito, 2021), or fear of trying new
foods (Marberg et al., 2017). In fact, several researchers studied
from what food is neophobia derived (Jang and Kim, 2015),
who are affected by it (Okumus et al., 2021), etc. Other authors
found that food neophobia and food technology neophobia
negatively affect the likelihood of being willing to buy food
produced with upcycled ingredients (Coderoni and Perito, 2021).
Another part of literature stated that food neophobia negatively
affects persuasion strategies but that the latter do have a positive
influence on stated consumption intention [...] and that the
negative effect of Food Neophobia Scale on the willingness to
consume insects is fully mediated by persuasion strategies (Sidali
et al., 2019).

4. Some studies on strategies (Direction Strategic, 2017) to
increase willingness to try (Grahl et al., 2018; Sogari et al., 2019)
and reduce neophobia (Park and Cho, 2016) of novel foods
seemed to come from the same purpose of targeting consumers
and stimulating the market for such products.

Moreover, these studies are based on two strands—the
nutritional aspects related to health (Constable et al., 2007; Szakal
et al., 2014; Agapito et al., 2018; Steffensen et al., 2018; Szparaga
et al., 2019; Yue et al., 2020) and the aspect of environmental
sustainability (Lähteenmäki-Uutela et al., 2017; de la Caba et al.,
2019)—that were here below discussed separately.

4.1 Regarding the first strand, a part of the literature argued
that novel foods may offer additional nutritional properties,
compared to food products in general, with positive effects on
human health (Ramprasath et al., 2015; Mancini and Antonioli,
2019) for consumers careful to these aspects. This consideration
is assessed as an element of strategic marketing management
for health-conscious consumers (Zanetti et al., 2020) and finally
as a tool to reach consumers and direct them toward the
consumption of novel foods. In addition, other studies reinforce
this thesis by arguing that the spread of nutritional information
about therapeutic features (Sidali et al., 2019) may reduce food
neophobia related to new food and increase the willingness to try
(Park and Cho, 2016; Zanetti et al., 2020).

Several authors showed, in fact, that insects present attractive
nutritional profiles, representing a potential source of essential
amino acids and proteins of animal origin and other vitamins and
minerals (Belluco et al., 2013, 2017; Rumpold and Schlüter, 2013;
Schlüter et al., 2017), so much so that consumers attentive to the
decrease in meat consumption, believing that meat has a negative
impact on human health (Mancini and Antonioli, 2019), seem
to look for alternative protein sources (Belluco et al., 2013, 2017;
Menozzi et al., 2017; Fernandez-Cassi et al., 2020). In this context,
novel foods such as cultured meat (Mancini and Antonioli, 2019)
and insects (Fernandez-Cassi et al., 2020) are important.

The meat consumption arguments, however, are related to the
second strand, namely, environmental sustainability.

4.2 In particular, some research focused on the comparison
between the environmental effects of cultured and conventional
meat production processes, and it emerged that the former
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entails more environmentally friendly techniques than the latter
(Mancini and Antonioli, 2019). Although the energy use for
cultured meat production seemed to be comparable to that of beef
(Mattick et al., 2015), cultured meat seemed also to reduce land
usage by 99%, water usage by 96%, and energy consumption by
up to 45% (Tuomisto and Teixeira DeMattos, 2011; Mancini and
Antonioli, 2019).

An aspect not to be underestimated is that, in economic terms,
cultured meat production, according to some authors (Mancini
and Antonioli, 2019), became very expensive. Other researchers
stated, on the contrary, that the production processes are not yet so
advanced that culturedmeat could currently be sold at a reasonable
price in supermarkets or restaurants (Dupont and Fiebelkorn,
2020). In a study by Post (2014) and Bohm et al. (2017), a
case of economically affordable and sustainable production was
described, i.e., a cultured meat burger to be around 11 US dollars
in 2016.

In fact, some firms in USA, Israel, Japan, and the Netherlands
are specialized in the commercial manufacture of cultured meat
(German Bundestag, 2019; Dupont and Fiebelkorn, 2020).

Other studies focused on providing environmental criteria
when selecting preservation methods for foods, as a way to
develop more efficient and sustainable (Zarbà et al., 2020b)
food products throughout their whole life cycle (Pardo and
Zufía, 2012). This would prove the point that NFs are the
key to addressing environmental issues to achieve sustainability
(Belluco et al., 2015) of food production (Belluco et al., 2013)
through more resource-efficient production approaches in the
agriculture and food sector (Aschemann-Witzel and Peschel,
2019; Zarbà et al., 2020a). In fact, some authors stated results
that are important to understand how consumers react to new
ingredients and more resource-efficient production approaches
(Aschemann-Witzel and Peschel, 2019).

5. Moreover, with regard to the production of cultured
meat, many authors identified novel foods as a solution to the
overpopulation problem (Belluco et al., 2015; Marberg et al.,
2017) and world hunger; the production of cultured meat could
address global hunger issues (Mancini and Antonioli, 2019),
with results considering related ethical profiles. Other studies
emphasized that cultured meat consumption also favors animal
welfare and faces the suffering and slaughtering of farm animals’
issues (Mancini and Antonioli, 2019).

6. The consumption of edible insects is part of the arguments
put forward in the three previous points (4.1, 4.2, and 5). In
fact, several authors emphasized insects’ nutritional properties
and the possibility to use them as a source of alternative
proteins (Lähteenmäki-Uutela and Grmelová, 2016; Dupont and
Fiebelkorn, 2020) and the positive effects on human health
(Belluco et al., 2013; Fernandez-Cassi et al., 2020). Including
such foods in human diets would help to meet world food
needs (Menozzi et al., 2017; Aschemann-Witzel and Peschel,
2019; Fernandez-Cassi et al., 2020). The way insects are reared
is environmental friendly (Lähteenmäki-Uutela et al., 2017;
Menozzi et al., 2017; Tedesco et al., 2019).

7. Regarding risk assessment (Renwick et al., 2003; Goga and
Clementi, 2010; van der Fels-Klerx et al., 2010; Worm et al.,
2010; Magnuson et al., 2013; Barlow et al., 2015; Steffensen et al.,

2018; Verhoeckx et al., 2020), some authors studied this theme by
linking it to different profiles as follows: food safety management
(Taylor, 2002; de Boer and Bast, 2018; de Boer et al., 2020;
Tomasevic et al., 2020), risk management (Van Kleef et al., 2007;
Knudsen et al., 2008;Walls et al., 2011), foodmanagement (Walls
et al., 2011), and safety evaluation in accordance with regulatory
requirements (Constable et al., 2007; Magnuson et al., 2013).

Several articles pointed out that consumers’ perception of
risk assessment is a key element. In fact, despite numerous
studies on risks (Goga and Clementi, 2010; van der Fels-Klerx
et al., 2010; Walls et al., 2011; Grobe and Rissanen, 2012) and
the communication of related outcomes “to consumers, public
confidence in risk management has been low” (Frewer et al.,
2002, 2004; Van Kleef et al., 2007; Hagemann and Scholderer,
2009). Among the reasons to explain that circumstance there
is the “disagreement between technical experts and consumers
over the nature of the hazards on which risk assessments
should focus.” It may be inferred that this lack of confidence
in risk assessment, which results from the perception of
consumers, would not encourage them to consume the products
subject to risk assessment. From this, a negative effect on the
novel foods market may be derived, which could not develop
widely in this sector (Coppens et al., 2006; Barlow et al.,
2015), as highlighted above in the case of lack of consumer
propensity (further research in both areas could substantiate
these claims).

Similarly, other studies investigated what may reduce the
perceived risk by consumers, as this perception might influence
and might increase novel foods acceptance (Jang and Kim, 2015).

Some authors underlined that, even though research on
food stuffs may show promising prospect for the use (Coppens
et al., 2006) and the consumption of new food, calls for “safety
requirements for food products have impacted a range of product
categories” (Coppens et al., 2006), thus arising the need for
“risk assessment, risk management, and risk communication”
(Coppens et al., 2006).

Indeed, the risk assessment indicates the elements (Barlow
et al., 2015) on the basis of which the necessary regulatory
measures are established to achieve a good level of safety in
the trade of food products (van Putten et al., 2011; Shukla
et al., 2014; Formici, 2020). So, the restrictions and rules,
that such legislative interventions set, may sometimes impact
the trade of food stuff, including novel foods (Knorr, 2002;
Grimsby, 2021). In this regard, authors affirm that “legislative
decisions are an important factor in the future marketing of food
product” (Coppens et al., 2006) as also happens with the so-called
superfood (Franco Lucas et al., 2021; Papadaki et al., 2021). In
particular, they affirm that some legislation that is relevant in
the marketing of functional foods in the European Union (EU)
has some practical consequences for manufacturers, marketers,
and consumers (Coppens et al., 2006). These considerations on
functional foods might also apply to the wider category of novel
foods, as well as the previous general affirmation related to food
stuffs might also apply to novel foods, since they are a particular
subcategory of food products around which safety concerns have
been highly discussed (developing further research in both of
these areas is preferred to substantiate these claims).
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8. On the other hand, with regard to innovation, some authors
focused on the advancement of new food supply chains, with
the aim of looking at innovative business models (Nosratabadi
et al., 2020) in the food industry (Dong et al., 2020). Thus,
cultured meat production (Datar and Betti, 2010) is an example
of realizing innovation in that it is generated from animal cells
taken from a living animal and then grown in a laboratory
environment, stimulated and nourished with a nutrient serum
(Mancini and Antonioli, 2019). In addition, the controlled
environment of the production process and the limited human–
animal interaction would allow for improvements regarding both
health and safety, thereby reducing the risks of zoonosis and
other diseases (Mancini and Antonioli, 2019). Some authors
highlighted how understanding the benefits consumers look
for in the products (Barrenar et al., 2015) may avoid food
innovations’ failure rate.

LIMITATION AND FURTHER RESEARCH

While only two keywords (Novel food and Management) guided
the present research, and despite the fact that the choices remain
subjective, the extraction, utilizing the PRISMA methodology,
resulted in a large number of papers: 209. This copious dataset
allowed us to deepen the analysis of many aspects including
consumer behavior, propensity, and neophobia; strategies to
increase the willingness to try novel foods; consumer choices
and how these may be influenced by insights into nutritional
aspects of novel foods when functional for human health; risk
assessment; innovation; environmental sustainability; and social
and ethical issues.

Moreover, linking the research on novel food to management
perspective led us to exclude other outlooks. Further
investigation may address these limitations and explore
several connected research areas. Some related studies may dwell
on the marginal (or average) propensity to consume and/or on
the motivations about consumer preferences expressed among
the various types of novel foods offered on the market.

Another aspect that needs to be further explored concerns
the determination of the economic costs of the novel food
production and its environmental impact, through the conduct of
investigations developed with the methods of Life Cycle Costing
(LCC) and Life Cycle Assessment (LCA), respectively.

CONCLUSIONS

The present study showed an increasing trend in the number of
papers published over the years on the subject of novel foods and
management. This insight, together with the amount of author
affiliation data, revealed the active interest of the scientific world
in this area.

In particular, the number of affiliations showed how a high
concentration in Europe, and within this area, universities in
the EU countries, emerged. This seemed to be linked to the
attention that European political institutions have been paying to
novel foods and their management, through the development of
regulations in continuous evolution. The aim has been not only

to ensure human health safety, but also to grasp the dynamics
of technological progress incorporating a set of innovations as
well as market needs as a result of consumer behavior toward
novel foods.

This led to the consideration that, although the regulations
had been changing over the last decade, the scientific literature
is active and ready to capture market aspects that may require
updates to the current novel food regulations in the future.

The regulatory provisions (Lähteenmäki-Uutela et al., 2021)
on the marketing authorization of novel foods, as well as the
findings of risk assessment studies to ensure the protection
of safety and human health, may influence the development
of the market of such products, or its shrinkage, as revealed
by the co-occurrence analysis in this paper. The same may
apply to aspects related to the perception and behavior, distrust,
and food neophobia of consumers. These aspects, in fact, may
drive the latter away from the consumption of novel foods
and may represent a potential obstacle to trade in this market.
Ultimately, studies pointed out several elements and factors that
may discourage the propensity to consume and therefore the
development of the novel foods market, and for this reason,
many surveys focused on finding solutions to overcome these
potential obstacles.

A possibility to overcome these obstacles may be represented
by the acquisition of awareness by consumers about the existing
procedures on risk assessment and food safety on novel foods,
supported at the European Union level by a dedicated legislation,
as it is possible to learn by reading the many scientific studies in
the literature, including those analyzed in this paper.

Similarly, detailed information contained in the numerous
novel foods research regarding the nutritional aspects, as well as
their consumption advantages for human health along withmany
suggestions regarding food diets, constitute a range of useful
knowledge to overcome the consumers’ mistrust, and sometimes
even their food neophobia, to orient their choices toward the
consumption of novel foods.

Arguments of different trends also emerged. Indeed, the
studies on novel foods that analyzed both risk and advantage
profiles related to sustainability and innovation underlined
elements that may represent incentives to bring the consumer,
when aware, toward the use of novel foods. Moreover, the same
risk and advantage profiles may contribute to provide useful
elements to facilitate the legislator’s choices to stimulate the
market and to raise consumer awareness.

In this sense, as noted in the discussions highlighted in the
present paper, novel foods may therefore represent a possible key
to respond to increasingly urgent current global issues. Novel
foods, in fact, are harbingers of new ways of design, production,
or sale of goods or services that offer an alternative to those
that until now have negatively affected the ecosystem and its
preservation, as well as human health. Therefore, it is possible
to affirm that novel foods may trace a positive economic and
social change, in a reciprocal relationship with the developments
of scientific research and knowledge. Food and agriculture
systems, in particular, may follow alternative pathways (Zarbà
et al., 2020a) in order to guarantee food security, nutrition, and
sustainability (FAO, 2018).
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It is important, therefore, that further research continue to
unveil potential existing problems and continue to propose
related solutions. It is also valuable to carry out studies on existing
products on the market in order to provide insights into the
institutions in charge, which could grasp elements in progress,
to contribute in outlining a perspective from both a regulatory
and economic point of view (Smigic et al., 2019). The importance
of further research also lies in the innovative solutions they
develop and precisely these solutions may give rise to newmarket
possibilities for novel foods.
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