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Abstract: Growing Mediterranean seafood consumption, increasing consumers” awareness of food
safety and quality, and changing food lifestyles are leading to the development of new food products.
However, the majority of new food products launched on the market are expected to fail within
the first year. One of the most effective ways to enhance new product success is by involving
consumers during the first phases of New Product Development (NPD), using the so-called co-
creation approach. Based on data collected through online discussion rooms, two new seafood
product concepts—sardine fillets and sea burgers—were evaluated by a set of potential consumers
in three Mediterranean countries—Italy, Spain, and Croatia. Textual information was analyzed by
first using the topic modeling technique. Then, for each main topic identified, sentiment scores were
calculated, followed by the identification of the main related emotions that were evoked. Overall,
consumers seem to positively evaluate both proposed seafood product concepts, and three recurrent
positive emotions (trust, anticipation, joy) were identified in relation to the main topics aroused during
the discussions. The results of this study will be useful to guide future researchers and actors in this
industry in the next development steps of the targeted seafood products in Mediterranean countries.

Keywords: seafood; new product development; co-creation; consumers’ acceptance; topic modeling;

sentiment analysis; emotion analysis

1. Introduction

Consumption of fish and seafood has been increasing in the European Union (EU)
over the past years, especially in Mediterranean countries, where in 2019 the highest
annual average seafood consumption was recorded (33.7 kg versus 20.7 kg per capita EU
consumption) [1]. To satisfy the rapidly growing consumer demand in the Mediterranean
area, the production of aquaculture and seafood products is expected to keep growing in
the next years [2]. This, however, has come with alarming exploitation rates of fish stocks
and unsustainable levels of wild fish catch, making overfishing one of the current biggest
environmental problems in the Mediterranean Sea [3-5].

Given the significant contribution of the fishery sector to the livelihoods and food secu-
rity of coastal populations in this region [4], finding innovative solutions to Mediterranean
overfishing and promoting sustainable use and management of seafood is an imperative
task for the long-term sustainability of this sector.

In this context, new product development (NPD) has the potential to enhance the
long-term sustainability of marine resources and of the whole fishery industry by effectively
combining technological innovation and market research. On the one hand, technological
innovation allows the enhancement of product preparation, presentation, and shelf life to
meet constantly rising standards [6]. On the other hand, market research has the potential

Foods 2023, 12, 1729. https:/ /doi.org/10.3390/foods12081729

https://www.mdpi.com/journal/foods


https://doi.org/10.3390/foods12081729
https://doi.org/10.3390/foods12081729
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/foods
https://www.mdpi.com
https://orcid.org/0000-0003-0738-6279
https://orcid.org/0000-0003-0696-4364
https://orcid.org/0000-0003-2336-9399
https://orcid.org/0000-0001-6899-8880
https://doi.org/10.3390/foods12081729
https://www.mdpi.com/journal/foods
https://www.mdpi.com/article/10.3390/foods12081729?type=check_update&version=1

Foods 2023, 12,1729

20f 15

b’
4 N
|

to identify the most influential factors for seafood consumption, such as food safety, quality,
price, and convenience [7-14]. Ready-to-eat or ready-to-cook food products are, indeed,
more attractive to consumers than fresh and raw products [15]. Myrland et al. [16] found
that the perception of fish as “difficult to prepare” negatively influences the purchase of
whole fish. New convenient seafood products (e.g., burgers or ready-to-cook meals) can
become an opportunity for both producers and retailers to attract consumers who normally
are not seafood purchasers due to its long preparation time [17].

Although the current food market seems to largely cover most food categories [18],
fewer new seafood products have been proposed compared with other food industries
(e.g., meat), leaving room for NPD and exploration of potential consumers’ acceptance [19].
At the same time, few studies have analyzed consumers’ responses to new seafood product
concepts, particularly in the Mediterranean area. Insights from such research could support
the development of innovative food products and provide new successful and sustainable
market opportunities for actors in the fishery industry.

To address this gap, we conducted a qualitative assessment of consumers” attitudes
(i) toward seafood in general and (ii) toward two innovative product concepts designed to
allow for the sustainable exploitation of fish stocks and to improve their market acceptance.
Considering the high likelihood of market failure in the NPD process, we chose to assess a
priori consumers’ response to new food products through co-creation activities to develop
a product design that meets the interests and needs of consumers [20,21]. The research was
conducted in three major consumer markets, i.e., Croatia, Italy, and Spain [22-24].

Accordingly, the aim of this paper is twofold: (1) to identify the most relevant de-
terminants affecting potential consumers’ acceptance of the proposed products in the
Mediterranean area, and (2) to explore the usefulness of the proposed qualitative approach
in generating new seafood product concepts.

2. Consumer Engagement in New Food Product Development

New product developments mostly originate from the evolution of new technologies
or from new market opportunities. However, to avoid market failure of the new product,
research shows one of the most effective ways to enhance new product success is based on
the assessment of consumers’ first responses and attitudes [25].

In the literature, consumer-oriented studies are carried out along the process of NPD
at five different stages: (1) scoping, (2) building a business case, (3) development, (4) testing
and validation, and finally (5) market launch (Figure 1) [26]. This is referred to as the
Stage-Gate process, a conceptual and operational system developed to move new products
from idea generation to product launch in the NPD process [26].This process is made up
of “stages”, i.e., investigation and development activities conducted throughout the NPD,
and “gates”, where people involved in NPD discuss and decide on the progression or
termination of new product ideas.

Stage 1. Stage 2. Stage 3. Stage 4. Stage 5.
Scoping __,  Build  Development Testing and Launch

Business validation
Case

Figure 1. The Stage-gate progress, own illustration, adapted from Cooper [26].

Other scholars, instead, reduced these steps to three main stages: (i) concept devel-
opment, (ii) product development, and (iii) launch [27]. With a focus on the initial stage,
concept development is defined as a stage that looks at generating novel ideas required
to develop a new product. At this level, gathering customer information and feedback on
new product concepts is fundamental to reducing costs in the later stages of the process
and also decreasing the chance of product failure after launch [27,28].

Recently, research has shown that involving consumers in co-creation is a pivotal factor
during the initial stages of NPD of idea generation, screening, and scoping [19,28-30]. Co-
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creation has been defined as a process that directly involves different types of stakeholders,
including consumers, in idea generation [19]. The collaboration between developers and
customers through co-creation not only brings value creation in product development [11]
but also explores consumers’ wants and needs [30]. In this regard, we should remark on the
work by Banovic et al. [29], who demonstrated that involving consumers in the process of
new food product development through co-creation is extremely useful to gain actionable
insights for the future marketing of new fish products.

At the first stage of scoping and concept development, qualitative research seems
to be an appropriate approach to understanding how consumers perceive new product
concepts through feedback and comments. Specifically, data obtained through consumers’
direct involvement in NPD are often used to gain insights into consumers’ attitudes and
consumption choices to generate new products aligned as much as possible with their needs
and desires. In the literature, this can be achieved through the use of focus groups [31,32]
as well as through sensory analysis and web-based experiments [30,33].

In light of this, the paper focuses on the initial stage of the NPD process, namely
understanding consumers’ responses and attitudes related to the first ideation of new
seafood product concepts through co-creation with potential consumers.

3. Materials and Methods
3.1. Product Concepts

The co-creation process for the development of new product concepts focused on two
innovative seafood products: sardine fillets and sea burgers.

The two seafood product concepts were selected based on a set of criteria, agreed
upon with an international panel of stakeholders from Croatia and Italy, including research
agencies, producer organizations, and regional public authorities:

e  Current favorable sustainability conditions of Adriatic fish species and potential for
their exploitation;
Potential for the processing innovation uptake of the new product concepts;
Potential for their value creation and market penetration.

Specifically, in this identification process, sardines were considered suitable for sustain-
able exploitation while allowing for processing development toward an extended shelf life.
On the other hand, sea burgers appear to have a high market potential, as a ready-to-cook
or ready-to-eat solution, responding to the needs of modern consumers for more convenient
food [19].

Both products were presented to the participants in the discussion rooms with a brief
description of each concept at the beginning of the related discussion (Table 1).

Table 1. Product concept descriptions.

Product Concept Product Description

Sardine fillets packaged in a modified atmosphere (MAP) and presented

in trays with cling film. 200 g, 2-3 servings. Preserved at a temperature
Sardine fillets between 1° and 4° C, their conservation is prolonged from 8 days, the
approximate life of a conventional product, to 12 days (+50%) maintaining
its stable quality characteristics (e.g., microbiological aspects, color, etc.).
Sea burgers made of white fish and crustaceans (e.g., mullets and shrimps)
vacuum packed under high hydrostatic pressure (HHP) and presented in
trays with cling film. 500 g, 2-3 servings. Preserved at a temperature
between 1 and 4 °C, their conservation is prolonged from about 5 days,
typical of a conventional product, up to 30 days while maintaining their
stable quality characteristics (e.g., microbiological aspects, color, etc.).
Furthermore, within 7 days of the HHP treatment, the burger can be eaten
raw (as a ready-to-eat tartare).

Sea burgers
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3.2. Participant Recruitment

Due to the COVID-19 pandemic, online discussion rooms (two per country) were con-
ducted to collect data in each of the three Euro-Mediterranean target countries,
i.e., Croatia, Italy, and Spain.

Data were collected from the 22 to the 26 June 2020 in Croatia, Italy, and Spain, and
each of the discussion rooms lasted for a total of 5 days. Participant recruitment took place
through a market research agency specialized in multi-country panel surveys. Recruited
respondents were awarded by the agency with incentives as a way to encourage active
participation for the entire time of data collection.

In this study, participation was voluntary and anonymous; hence, no personal infor-
mation was gathered in this study.

The benefits of using discussion rooms include the possibility to directly involve
potential consumers, to construct new knowledge as individuals freely share information
through online conversations, and the time lag between postings, which leads to more
reflective responses than those of face-to-face situations. It is proven that this technique
allows a clear view of participants’ discussions without the presence of the researcher
possibly influencing their response [34].

The country selection was based on the importance of Mediterranean countries in Eu-
ropean seafood production and consumption and on the results of a report by EUMOFA [1].
In this report, Spain was found to have the second-highest annual consumption of seafood
in Europe while Italy was positioned among the ten highest-consuming EU countries. In
the case of Croatia, although its consumption remained below the European average, an
interesting trend toward increasing consumption of fish and seafood (+9%) is observed [1].

In total 191 participants joined the discussion rooms—47 in Croatia, 65 in Italy, and
79 in Spain.

3.3. Online Discussion Rooms

Each online discussion room was animated by a moderator. Moderators were profes-
sionals from the agency involved in the research. Standardized protocols were used by all
moderators to share common guidelines and targeted questions aiming at encouraging the
constant active participation of the respondents.

Specifically, the moderators followed a detailed discussion guide that included three
sections (Table 2):

e A warm-up debate about participants’ consumption, dietary, and cooking habits with
regard to seafood, followed by a brief discussion on fish and fish product sustainability
to gain a deeper understanding of people’s awareness and perceptions of this sector.

e A second section where participants discussed their first impressions, opinions, per-
ceptions, and attitudes toward the first product concept—i.e., sardine fillets.

e A third section where participants discussed their first impressions, opinions, percep-
tions, and attitudes toward the second product concept—i.e., sea burgers.

Table 2. Discussion themes and related stimuli.

Themes

Stimuli for Discussion

1. Attitudes toward seafood

Where do you usually buy/eat sea fish?

What are the most important features of the seafood you buy/eat?
On which occasions do you usually eat seafood? Who prepares it?
How is it prepared?

What do we mean by “sustainable seafood”?

What signs can tell you that a seafood product is “sustainable”?

Product A /B description.

2. Product concept A— What are the first three adjectives that came to your mind to describe this product?

Sardine fillets

What are your first impressions (positive or negative) about the product?

3. Product concept B— On which occasions would you like to eat this product?

Sea burgers

How does it compare with other similar products already existing on the market?
How likely are you to buy it?
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Data collection

Online discussion
rooms

The first theme introduces the concept of seafood consumption, participants’ dietary
and cooking habits, as well as fish sustainability and participants’ related perceptions.
After a discussion on these general topics, participants are introduced to two new product
concepts: sardine fillets (Theme 2) and sea burgers (Theme 3), on which the moderator
guided the discussion around to evoke consumers’ reactions and perceptions.

The discussions were conducted in the native language of each country and then
translated into English and transcribed verbatim for further analysis.

3.4. Data Analysis

The textual information collected was preliminarily cleaned, removing from the text
any emojis, special characters, punctuation marks, or typing errors [35] (Figure 2).

Latent Dirichlet
Allocation (LDA)

I. Topic
modelling

Polarity
classification
(positive/negative)

II. Sentiment

analysis

\r
III. Emotion Emotion
analysis classification
(8 emotions)

Figure 2. Data collection and processing outline, own elaboration.

The following data analysis entailed three main steps: (I) main topic identification
through topic modeling, (II) polarity classification of the identified topics through sentiment
analysis, and (IIT) emotion evaluation of topics related to the new product concepts (Figure 2).

3.4.1. Topic Modeling

With the increasing availability of automatic computational capacities, topic modeling has
been used as an efficient, computer-assisted technique for analyzing textual content [35-37].
Topic models are especially useful for identifying hidden topics based on the word co-occurrence
in the corpus of a document. To do that, in this paper, LDA (Latent Dirichlet allocation) topic
modeling was applied [38]. The LDA is an algorithm used to detect topics and their distribution
by the means of the term frequency [37]. To apply topic modeling in this research, the
MALLET (MAchine Learning for LanguagE Toolkit) Java-based package was used [39].
It is said that the number of topics to detect in LDA greatly impacts the validity and
interpretability of the results; if the number of topics is too small, the resulting topics may
be too broad and heterogeneous, while if the number of topics is too large, the topics may
be overly specific and difficult to interpret [40].

The number of topics to detect relates to two parameters: (i) the alpha parameter,
which defines the prior on the per-document topic distributions and controls the weight of
each topic in a document, and (ii) the beta parameter, which define the prior on per-topic
multinomial distribution over words and controls the weight of each word in a topic [41].
In general, a common approach is to set the alpha parameter to a small value (less than 1),
which favors sparse topic distributions in documents. Similarly, the beta parameter is often
set to a very small value (much less than 1), which also favors sparse word distributions
within topics.

For the purpose of this study, the values settled for alpha and beta parameters in topic
modeling are, respectively, 0.1 and 0.01. Ultimately, in order to evaluate the coherence
and interpretability of the resulting topics, the domain knowledge approach was used [42].
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Examining topics and topic-term distributions generated by the analysis, it was possible
to identify topics consistent with the subject matter and identify any topics that seem
irrelevant or unclear.

3.4.2. Sentiment Analysis

After topic modeling, sentiment analysis was performed. Sentiment analysis, also
known as opinion mining, is a type of analysis used to extract and classify the polarity of a
given text/sentence in a document (positive, negative, or neutral) in relation to the use or
perception of products or services [36]. Sentiment analysis is generally used to discover the
general public’s hidden opinions or knowledge from text data and applied simultaneously
in different fields, such as behavioral science, political science, or social science [36].

The sentences extracted from the discussion room chat, examined using the R software
and its associated library, the NRC Emotion Lexicon, are classified as positive, negative, or
neutral according to a score range indicating how negative or positive the text analyzed
is [43]. The exact threshold for what is considered positive may depend on the specific
implementation or use case, but in general, sentiment scores closer to 1 indicate a higher
level of positive sentiment [43]. According to the adopted Text Analytics Library by Microsoft
Azure Cognitive Service [44], an input text that is mostly neutral results in a 0.5 score.

For the purpose of this study, scores above 0.65 were considered positive.

3.4.3. Emotion Analysis

According to Farkhod et al. [36], advanced sentiment classification, also called “beyond
polarity” classification, can additionally look at the emotional states of the identified topics.
Based on the work by the psychologist Robert Plutchik [45], eight basic emotions can be
identified: two positive (joy and trust), two ambivalent (surprise and anticipation), and
four rather negative (sadness, fear, disgust, and anger). Emotion detection is based on this
classification, and the output from this type of analysis shows how many occurrences of
words associated with that particular emotion exist in that line of the text.

The analysis was carried out using the R software and the NRC Emotion Lexicon to
classify the proportion of words and sentences that indicate certain emotions.

4. Results

Topics and sentiment results are presented in three separate subsections, one per each
theme of discussion (see Table 1), and are displayed in tables reporting the identification
number and the key related terms for each topic with the highest sentiment scores. In
addition, a label was assigned to each topic to categorize the content using keywords
and to make the interpretation of results easier and more straightforward. Finally, the
main representative chat texts for each topic were extracted from the database for a better
exemplification of the topic’s meaning.

Results from the emotion analysis are also presented in two separate subsections, one
per each theme of discussion (see Table 1). In this study, visualization with tables was
preferred to better show value numbers and percentages of emotion occurrences [46].

In the body text of this study, the main results are displayed while full detailed
results for both sentiment and emotion analysis can be found in the Supplementary
material (Tables S1-512).

4.1. Theme 1: Attitudes toward Seafood
4.1.1. Topic Modeling and Sentiment Analysis Results

The elaborations on Theme 1 regarding consumers’ attitudes toward seafood resulted
in five main topics, ranked with sentiment scores ranging from 0.66 to 0.78 (Table 3).
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Table 3. Theme 1 topic and sentiment scores_ ALL COUNTRIES.

Topic ID Key Terms Topic Label Overall Sentiment Number of Chat Texts Chat Text

“I usually eat seafood with my family
or in a restaurant. Depending on the
fish, prepare, usually, Habitual 078 249 recipe, I prepare the dishes myself
eat consumption ’ with the help of other members.
Sometimes I like to create new recipes;

sometimes I enjoy traditional recipes.”

topic_4

“Tusually cook bigger fish, like sea
bream. We do not like it too
topic_2 fish, sea, oil, garlic Cooking 0.73 116 complicated; we just season it a little
and serve it with good homemade
olive oil, parsley, and onions (garlic).”

“We buy seafood from local fishermen
and at the fish market, from
Freshness 0.71 332 acquaintances who recommend what
fish to buy. The most important thing
is that it is fresh.”

fish, buy, fresh,

topic_1 usually

“In my opinion, there is a link
between sustainability and the

packaging, fish, packaging of fish. Even the packaging

topic_3 product, Sust;une}ble 0.67 163 must be sustainable; it must be
sustainability packaging disposed of without polluting the
environment, perhaps using
biodegradable plastic.”
“Fishing must be done in a sustainable
way, without depleting the fisheries
topic 0 fish, sustainable, Sustainable fish and 0.66 185 and guaranteeing the future of the
pic fishing, sea fishing ’ species. We must all get involved in
the fight to use respectful fishing gear
and avoid depleting species.”
Total chat texts 1.045

Specifically, topic_4, labeled as “Habitual consumption”, has the highest score (0.78),
followed by “Cooking” (topic_2) with a sentiment score of 0.73 (Table 3). Based on these
results, it seems that most participants have a highly positive attitude toward preparing,
eating, and cooking seafood products in their daily life.

“Freshness” of seafood products (topic_1) is also found to be a critical determinant of
seafood consumption and was positively evaluated in all the countries under investigation
(0.71) (Table 3). Finally, attitudes toward sustainability linked with both packaging (topic_3)
and fishing (topic_0) were assessed. Overall, positive scores are calculated for these two
topics—respectively, 0.67 and 0.66 (Table 3).

At the country level, Italians stand out as the respondents with the highest positive
sentiment toward cooking seafood (0.86), specifically toward already-cleaned fish and
specific fish species such as mussels (Table S1). Similarly, Croatians also appear to have a
positive attitude toward preparing fish in their daily life (0.81) and buying fresh fish (0.74)
(Table S3) while Spanish participants seem to have a highly positive attitude toward buying
fresh produce (0.73) and have specific cooking preferences toward fish such as hake and
prawns (Table S2).

Additional findings on fish and fishing sustainability show that the two countries with
the highest positive score are Croatia (0.71) (Table S3) and Italy (0.71) (Table S1). Finally,
the perception of fish as “difficult to prepare” is found to be another aspect of discussion
among participants. Specifically, the Spanish discussed aspects surrounding the “time” of
fish preparation (topic_3) (Table S2) while in Croatia, participants argued around aspects
such as the “smell” and “long cleaning preparation time” (topic_3) (Table S3).

4.1.2. Emotion Analysis Results

Based on the previous topic modeling, we analyzed the most frequent emotions
expressed by the participants in correspondence with the identified topics.

In Table 4, we present the most recurrent emotions surrounding attitudes toward
seafood (Theme 1) across all countries. As seen in Table 3, in total, 1,045 chat texts were
analyzed in this theme.
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Table 4. Theme 1 Main emotion results with % value and absolute value_ ALL COUNTRIES.

Cooking

Habitual Sustainable Fish Freshness Sustainable
Consumption and Fishing Packaging

Emotions

% on texts count

emotion_

emotion, emotion emotion, emotion,
- % on texts % on texts - % on texts -

% on texts
count _count count count

anticipation

100.0% 116

115.7% 288 49.2% 91 22.9% 76 38.0% 62

joy

87.9% 102

82.7% 206 38.4% 71 18.7% 62 38.0% 62

trust

106.9% 124

87.6% 218 120.5% 223 52.4% 174 68.7% 112

The first most recurrent positive emotion is trust and is found mainly in relation to the
topic “Sustainable fish and fishing”. Out of 185 analyzed chat texts on this topic (Table 3),
trust emerges 223 times (120.5%) (Table 4). A rather high number of emotion occurrences
for trust is also found in the topic “Cooking”. Out of the 116 chat texts analyzed on this
topic (Table 3), trust appears 124 times (106.9%) (Table 4). Trust is finally found to be a
recurrent emotion also in relation to “Sustainable packaging”, where out of 163 analyzed
chat texts on this topic (Table 3), this emotion emerges 112 times (68.7%) (Table 4).

The second most recurrent positive emotion is anticipation and is mostly found in
relation to the topic “Habitual consumption”. Out of the 249 chat texts analyzed on this
topic (Table 3), anticipation appears 288 times (115%) (Table 4).

Finally, joy is the third most recurrent positive emotion and is mainly found in relation
to the topic “Cooking”. Out of the 116 analyzed chat texts on this topic (Table 3), joy appears
102 times (87.9%) (Table 4).

4.2. Theme 2: Sardine Fillets
4.2.1. Topic Modeling and Sentiment Analysis Results

Table 5 illustrates the results of the topic detection ordered from the most positive
sentiment scores on words associated with the new sardine fillets concept.

Table 5. Theme 2 topics and sentiment scores_ ALL COUNTRIES.

Topic ID

Key Terms

Topic Label Overall Sentiment Number of Chat Texts Chat Text

topic_2

product, healthy,
description, fish

“Fast, healthy, delicious. It struck me
that I would consume more fish. The
product description is understandable.
I like it.”

Healthiness 0.87 128

topic_1

product, buy, price, fish Price 0.76 178

“Yes, the price will also be important,
because in order to eat with that, even
with two at home, you have to buy
several packages!”

topic_0

product, fish, loins, time Convenience 0.75 133

“I consider the loins to be more
practical when it comes to cooking
because they are more versatile than
using whole fish.”

topic_3

sardines, anchovies, eat, fish Species 0.73 110

“Anchovies seem very strong to me
and I much prefer clean sardines.”

Total chat texts 549

Overall, across all three countries, the predominant sentiment associated with this
product seems to be positive. Based on the product description provided to the participants,
people seem to perceive the sardine concept as healthy (topic_2) (0.87) and practical to
consume (topic_0) (0.75) (Table 5). The second most positively evaluated aspect appears to
be price (topic_1) (0.76), suggesting that in these countries, respondents believe price is one
of the most important determinants for their seafood consumption behavior.

However, at the country level, participants seem to pay attention to other sardine
product characteristics. For instance, Croatians have a high positive sentiment associated
with both its prolonged shelf life (0.91) and its convenience (0.86) (Table S6) while Italian
respondents seem to appreciate more product characteristics such as quality (0.88) and
freshness (0.86) (Table S4). As in Croatia, participants in Spain seem also to give high
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importance to aspects such shelf life of the product (0.85) while showing a high positive
willingness to try or buy sardine fillets (0.79) (Table S5).

Overall, healthiness, price, and convenience seem to be the three most critical determi-
nants for consumers of the investigated countries to accept the new sardine fillets product.
Participants seem also to positively appreciate the prolonged shelf-life characteristic of this
innovative product concept.

4.2.2. Emotion Analysis Results

According to Table 6, the most recurrent emotions experienced by participants in
relation to the sardine fillets concept (Theme 2) are positive across all three countries of
investigation. As seen in Table 5, in total, 549 chat texts were analyzed in this theme.

Table 6. Theme 2 Main emotion results with % value and absolute value_ ALL COUNTRIES.

Convenience Healthiness Price Species
Emotions % on texts ETSSI??* % on texts er?gflir??* % on texts enclgltligtrL % on texts er?gflir??*
anticipation 56.40% 75 150.80% 193 115.70% 206 50.90% 56
joy 49.60% 66 99.20% 127 57.30% 102 48.20% 53
trust 84.20% 112 136.70% 175 75.30% 134 85.50% 94

The first most recurrent positive emotion is anticipation and is found mainly in
relation to the topic “Healthiness”. Out of the 128 analyzed chat texts on this topic (Table 5),
anticipation is found 193 times (150.8%) (Table 6). A fairly high number of emotion
occurrences for anticipation is also found in the topic “Price”, where out of 178 analyzed
chat texts on this topic, this emotion appears 206 times (115.7%) (Table 6).

The second most recurrent positive emotion is trust. This emotion is mainly found in
relation to “Healthiness”, emerging in this topic 175 times (136.7%) (Table 6). In terms of
occurrences, trust also appears in relation to the topic of “Species”. Out of 110 analyzed
chat texts on this topic, trust appears 94 times (85.5%) followed by the topic “Convenience”,
where out of the 133 analyzed chat texts (Table 5), trust emerges 112 times (84.2%) (Table 6).

Finally, the third most positive emotion is joy, mainly found in relation to the “Health-
iness” of the proposed sardine fillets. Out of the 128 analyzed chat texts on this topic
(Table 5), joy appears 127 times (99.2%) (Table 6).

4.3. Theme 3: Sea Burgers
4.3.1. Topic Modeling and Sentiment Analysis Results
As shown in Table 7, across all analyzed countries, participants seem to express a
positive sentiment associated with this new product concept too.
Table 7. Theme 3 topics and sentiment scores_ ALL COUNTRIES.
Topic ID Key Terms Topic Label Overall Sentiment Number of Chat Texts Chat Text
“The word burger automatically puts me off, but
if it involves fish and shrimp, then it's okay. I'd
topic_4 fish, product, raw, burger Raw fish 0.85 114 tr?jilillgziealit\;‘a;}i | ke fish ::’rfs:{u’:;l" mote
would eat a raw burger because I do like that
when the appropriate storage rules are adopted.”
“Itried the tuna burgers; they were brilliant for
me. I like the idea. I would definitely try it. If T
topic_0 product, ish, buy, eat Willingness to buy/eat 076 86 o T b o for
fish and do want to pay that much for a fish, buy
these fish burgers”
“The most appropriate time to consume it I think
topic_2 product, dinner, fish, consume Eating time 076 173 V\;ﬁ! be at :‘o‘%:;l‘:ﬁg";‘::;r;’:i‘z‘fé;“;‘g:ifl
what to prepare at that time.”
fopic.3 fish, shrimp, prawns, prefer Species 071 128 “On whether prawns or shrimp, much better

prawns for my taste, they are less strong.”

Total chat texts 591
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The highest positive score (0.85) associated with this product is found in the perception
of eating the sea burger raw (topic_4). Considering the description provided to participants
on the HHP treatment technology applied to this product, respondents seem to express a
positive attitude toward the potential consumption of raw sea burgers.

Furthermore, the majority of respondents across the three countries of investigation
also express a highly positive (0.76) willingness to buy or eat (topic_0) the proposed product.
Participants also expressed ideas on the most preferred eating time for this innovative
product (topic_2) (Table 7). Based on the chat text example of this topic, one participant
suggests that, given it is a practical, ready-to-cook product, this burger would be ideal for
dinner time, when consumers generally have no time or ideas for food preparation.

Finally, participants also discussed preferred ingredient formulations and related
consumption habits. More specifically, most respondents seem to have a high positive
sentiment (0.71) toward this burger if it was made of shrimps or prawns (topic_3) (Table 7).

At the country level, Italian respondents appear to be the ones with the highest
positive registered score (0.96) associated with the potential consumption of this burger
raw (topic_2) (Table S7) followed by Croatians with a registered score of 0.90 (topic_1)
(Table S9). Furthermore, Croatian respondents stand out as the country with the highest
willingness to try or eat this product (0.96) (Table S9) while Spanish participants discussed
their preferences for the species composition of the burgers more, expressing a positive
preference toward prawn-based burgers (topic_1) (Table S8).

4.3.2. Emotion Analysis Results

Based on Table 8, it can be noticed that the most recurrent emotions experienced by
participants in relation to the sea burger concept (Theme 3) are positive across all three
countries of investigation. As seen in Table 7, in total, 591 chat texts were analyzed in
this theme.

Table 8. Theme 3 Main emotion results with % value and absolute value_ ALL COUNTRIES.

Species Eating Time Raw Fish Willingness to Buy/Eat
Emotions % on texts erzlgfligtn, % on texts erggflir??* % on texts en;gl‘l;igtr\, % on texts er?gflir??*
anticipation 29.70% 38 72.80% 126 91.20% 104 130.20% 112
joy 27.30% 35 43.40% 75 78.90% 90 94.20% 81
trust 53.10% 68 67.60% 117 99.10% 113 104.70% 90

The first most recurrent positive emotion is anticipation and is found mainly in relation
to “Willingness to buy/eat”. Out of the 86 analyzed chat texts on this topic (Table 7),
anticipation appears 112 times (130.2%) (Table 8).

Secondly, trust is also found to be one of the most recurrent positive emotions, appearing
90 times (104.7%) in the topic “Willingness to buy/eat” (Table 8). The trust emotion is also found
in relation to the possibility of eating the sea burger raw (topic_4 “Raw fish”). Specifically, out
of 114 analyzed chat texts on this topic, trust emerges 113 times (99.1%) (Table 8).

Finally, joy is the third most recurrent emotion that emerged in the discussions on
the sea burger concept. This emotion is aroused mostly in relation to the “Willingness to
buy/eat” the proposed product with an occurrence of 81 times (94.2%). The emotion joy
also appears in relation to eating the sea burger raw (topic_4 “Raw fish”) with an occurrence
of 90 times (78.9%) (Table 8).

5. Discussion

In this present study, the co-creation process with potential consumers identified the
main factors influencing their potential acceptance of the new seafood product concepts as
well as sentiments and emotions aroused in relation to the proposed products.

The analysis showed overlapping influencing factors among the three targeted coun-
tries, suggesting that seafood consumption behavior in the Mediterranean area may share
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common consumption traits. The information collected will help to advance research on
public attitudes and evoked sentiments and emotions toward the development of new
seafood products.

Results from the present study indicate that “convenience” was one of the leading
drivers of positive consumer attitude toward both new seafood product concepts, as this
directly led to reflection about time preparation and safe ready-to-eat or cook solutions.
This is in line with previous literature, where convenience was repeatedly found as an
important factor to expand general seafood consumption [47—49]. This further validates
that the issue of convenience is critical in encouraging consumers in buying or eating new
seafood products, representing a concrete opportunity to reach consumers who normally
do not buy seafood due to its smell and long preparation time [15,17,50]. Specifically,
Italians registered one of the highest positive sentiment scores toward the newly developed
sea burger concept. This is in line with the findings from a study by Spada et al. [51], who
also found a positive attitude toward newly developed fish-based burgers in Italy. Findings
recorded in this study and in the previous literature may imply that newly developed sea
burgers may have a good chance of success once launched in the targeted market.

In addition, “shelf life” was also found to be an important influencing factor for
seafood consumers in the present study. Specifically, since the start of the COVID-19
pandemic, consumers have been more concerned about food safety in the fishery sector [52].
The increased concern about food safety has directly contributed to greater consumer
acceptance of new products developed using innovative packaging technologies that
extend a product’s shelf life and improve its food safety characteristics [53].

At the country level, Croatians seem to be more concerned about aspects such as
shelf life and convenience of the seafood product concepts while Italian respondents seem
to appreciate more characteristics such as quality and freshness. Similar to Croatians,
Spanish participants positively evaluate the longer shelf-life characteristics while express-
ing specific preferences about the species composition in the development of the burger
product concept.

The results also support the effectiveness of emotion analysis as a qualitative technique
to facilitate public perceptions of new seafood product concepts. In particular, participants
expressed positive emotions in relation to all three themes of discussion. Most respondents
show a high positive level of trust toward the topic of fish and fishing sustainability. This is
in line with previous findings revealing an overall consensus about a positive consumer
preference toward sustainable fish [13], thus emphasizing that sustainable aspects are
important factors to consider in the marketing of new seafood products. Trust was also
found in relation to the perceived healthiness of the sardine fillet products. This is supported
by previous studies which found that, generally speaking, fish is positively perceived as a
healthy food [54]. Other positive emotions such as joy were found in relation to seafood
cooking activities, suggesting that targeted consumers generally enjoy preparing and
experimenting with seafood meals at home.

5.1. Implications for Practice

Firstly, to improve the development of new products developed with new packaging
technologies, the government should support scientific research toward NPD in the fishery
sector, creating more economic opportunities and collaboration between science and the
fishery industry to achieve a transformative change toward new sustainable fish market
opportunities. Secondly, to improve consumers’ trust in these innovations, the government
should promote and popularize knowledge about and the contribution of new seafood
products developed with innovative packaging technologies.

5.2. Limitations and Future Research Directions

All in all, the information gathered might help researchers and marketers to guide
or improve the future design of new seafood products in the Croatian, Italian, and Span-
ish markets.
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In future research, assuming factors of consumers’ statistical characteristics as con-
trol variables, such as age, gender, education level, and income, can further explore the
differences in consumers’ perceptions and emotional characteristics of newly developing
products under different sample dimensions.

Moreover, as already highlighted by Lopez-Masco et al. [19], co-creation with con-
sumers during the first phases of NPD has some possible limitations. Consumers might
generate ideas based on their own personal preferences rather than considering social or
environmental issues [55]. Additionally, being a hypothetical assessment, consumers may
generate a product idea that later may not match their actual purchasing behavior [19].

6. Conclusions

Understanding consumers’ attitudes, sentiments, and emotions toward new seafood
products is of great value for developing sustainable innovation in the fishery industry and
answering to specific new consumption trends. This study overcomes certain limitations
of traditional scientific research in terms of data acquisition (e.g., during the COVID-19
pandemic) by using online discussion rooms to explore consumers’ attitudes and emotional
tendencies toward new seafood product concepts. The results show that consumers’
concerns about the newly proposed products follow a significant positive trend. Overall,
the majority of targeted consumers are concerned about healthiness, convenience, and
shelf life of the newly developing seafood product concepts, meanwhile trust, anticipation,
and joy are found to be the main positive emotions aroused in all three investigated
countries. Results from this study reveal that consumers’ feedback and perceptions could
provide a great level of assistance to the development of new seafood products matching
recent new consumer concerns while providing new successful market opportunities in the
seafood industry.

Supplementary Materials: The following supporting information can be downloaded at:
https:/ /www.mdpi.com/article/10.3390/foods12081729/s1, Table S1: Theme 1 Topics and sen-
timent scores_ITALY; Table S2: Theme 1 Topics and sentiment scores_SPAIN; Table S3: Theme
1 Topics and sentiment scores_ CROATIA; Table S4: Theme 2 Topics and sentiment scores_ITALY;
Table S5: Theme 2 Topics and sentiment scores_SPAIN; Table S6: Theme 2 Topics and sentiment
scores_CROATIA; Table S7: Theme 3 Topics and sentiment scores_ITALY; Table S8: Theme 3 Topics
and sentiment scores_SPAIN; Table S9: Theme 3 Topics and sentiment scores_ CROATIA; Table S10:
Theme 1 Emotion results with % value and absolute value_ ALL COUNTRIES; Table S11: Theme
2 Emotion results with % value and absolute value_ ALL COUNTRIES; Table S12: Theme 3 Emotion
results with % value and absolute value_ALL COUNTRIES.

Author Contributions: Conceptualization, M.V. and L.C.; methodology, M.V,, L.C. and C.R.; soft-
ware, C.R,; formal analysis, M.V. and C.R,; investigation, L.C., M.C. and L.M.; data curation, M.V.,
L.C.,, CR. and M.C; writing—original draft preparation, M.V.; writing—review and editing, all
authors; supervision, L.C. and G.M. All authors have read and agreed to the published version of
the manuscript.

Funding: This study has been realized in the framework of the project PRIZEFISH “Piloting of
eco-innovative fishery supply-chains to market added-value Adriatic fish products” funded by the
Call 2014-2020 Interreg V-A Italy-Croatia CBC Programme—Priority Axis: Blue innovation. Subsidy
Contract N8 10043583).

Institutional Review Board Statement: Ethical review and approval were waived for this research,
due to the fact that data collection was anonymous and no personal information was gathered.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author (L.C.).

Conflicts of Interest: The authors declare no conflict of interest.


https://www.mdpi.com/article/10.3390/foods12081729/s1

Foods 2023, 12,1729 13 of 15

References

1. EUMOFA. The EU Fish Market, 2021 ed.; Publications Office of the European Union: Luxemburg, 2021; ISBN 978-92-76-28905-0.

2. OECD. OECD-FAO Agricultural Outlook 2020-2029; OECD-FAO Agricultural Outlook; FAO: Rome, Italy; OECD Publishing: Paris,
France, 2020; ISBN 978-92-64-31767-3.

3. FAO. The State of World Fisheries and Aquaculture. Towards Blue Transformation; FAO: Rome, Italy, 2022; ISBN 978-92-5-136364-5.

4. FAO. The State of Mediterranean and Black Sea Fisheries 2022; General Fisheries Commission for the Mediterranean: Rome, Italy,
2022; ISBN 978-92-5-137370-5.

5. Piroddi, C.; Coll, M.; Liquete, C.; Macias, D.; Greer, K.; Buszowski, J.; Steenbeek, J.; Danovaro, R.; Christensen, V. Historical
Changes of the Mediterranean Sea Ecosystem: Modelling the Role and Impact of Primary Productivity and Fisheries Changes
over Time. Sci. Rep. 2017, 7, 44491. [CrossRef]

6. Guiné, R.PF; Florenga, S.G.; Barroca, M.J.; Anjos, O. The Link between the Consumer and the Innovations in Food Product
Development. Foods 2020, 9, 1317. [CrossRef] [PubMed]

7. Carlucci, D.; Nocella, G.; De Devitiis, B.; Viscecchia, R.; Bimbo, F; Nardone, G. Consumer Purchasing Behaviour towards Fish and
Seafood Products. Patterns and Insights from a Sample of International Studies. Appetite 2015, 84, 212-227. [CrossRef] [PubMed]

8. Marinac Pupavac, S.; Kendel Jovanovi¢, G.; Linsak, 7.; Glad, M.; Traven, L.; Pavici¢ Zeielj, S. The Influence on Fish and Seafood
Consumption, and the Attitudes and Reasons for Its Consumption in the Croatian Population. Front. Sustain. Food Syst. 2022,
6,945186. [CrossRef]

9.  Reinders, M.].; Banovi’, M.; Guerrero, L.; Krystallis, A. Consumer Perceptions of Farmed Fish: A Cross-National Segmentation in
Five European Countries. BFJ 2016, 118, 2581-2597. [CrossRef]

10. Birch, D.; Lawley, M. The Role of Habit, Childhood Consumption, Familiarity, and Attitudes Across Seafood Consumption
Segments in Australia. . Food Prod. Mark. 2014, 20, 98-113. [CrossRef]

11.  Morrissey, M.; DeWitt, C. Value-Added Seafood. In Seafood Processing; Boziaris, 1.S., Ed.; John Wiley & Sons, Ltd.: Chichester, UK,
2013; pp. 343-358. ISBN 978-1-118-34617-4.

12. Thong, N.T.; Solgaard, H.S. Consumer’s Food Motives and Seafood Consumption. Food Qual. Prefer. 2017, 56, 181-188. [CrossRef]

13. Galati, A.; Miret-Pastor, L.; Siggia, D.; Crescimanno, M.; Fiore, M. Determinants Affecting Consumers’ Attention to Fish Eco-Labels
in Purchase Decisions: A Cross-Country Study. BF] 2022, 124, 2993-3013. [CrossRef]

14. Peir6-Signes, A.; Miret-Pastor, L.; Galati, A.; Segarra-Ofia, M. Consumer Demand for Environmental, Social, and Ethical
Information in Fishery and Aquaculture Product Labels. Front. Mar. Sci. 2022, 9, 948437. [CrossRef]

15. Menozzi, D.; Nguyen, T.T.; Sogari, G.; Taskov, D.; Lucas, S.; Castro-Rial, J.L.S.; Mora, C. Consumers’ Preferences and Willingness
to Pay for Fish Products with Health and Environmental Labels: Evidence from Five European Countries. Nutrients 2020,
12, 2650. [CrossRef]

16. Myrland, &.; Trondsen, T.; Johnston, R.S.; Lund, E. Determinants of Seafood Consumption in Norway: Lifestyle, Revealed
Preferences, and Barriers to Consumption. Food Qual. Prefer. 2000, 11, 169-188. [CrossRef]

17.  Gaviglio, A.; Demartini, E.; Mauracher, C.; Pirani, A. Consumer Perception of Different Species and Presentation Forms of Fish:
An Empirical Analysis in Italy. Food Qual. Prefer. 2014, 36, 33—49. [CrossRef]

18.  Symmank, C. Extrinsic and Intrinsic Food Product Attributes in Consumer and Sensory Research: Literature Review and
Quantification of the Findings. Manag. Rev. Q. 2019, 69, 39-74. [CrossRef]

19. Loépez-Mas, L.; Claret, A,; Stancu, V.; Brunse, K.; Peral, I; Santa Cruz, E.; Krystallis, A.; Guerrero, L. Making Full Use of Qualitative
Data to Generate New Fish Product Ideas through Co-Creation with Consumers: A Methodological Approach. Foods 2022,
11,2287. [CrossRef]

20. Horvat, A.; Granato, G.; Fogliano, V.; Luning, P.A. Understanding Consumer Data Use in New Product Development and the
Product Life Cycle in European Food Firms—An Empirical Study. Food Qual. Prefer. 2019, 76, 20-32. [CrossRef]

21. Stancu, V,; Brunse, K.; Krystallis, A.; Guerrero, L.; Santa Cruz, E.; Peral, I. European Consumer Segments with a High Potential for
Accepting New Innovative Fish Products Based on Their Food-Related Lifestyle. Food Qual. Prefer. 2022, 99, 104560. [CrossRef]

22. Cosmina, M.; Demartini, E.; Gaviglio, A.; Mauracher, C.; Prestamburgo, S.; Trevisan, G. Italian Consumers” Attitudes towards
Small Pelagic Fish. New Medit 2012, 11, 52-57.

23.  Guillen, J.; Franquesa, R. Price Transmission and Volatility along the Spanish Fresh Fish Market Chain. New Medit 2015, 14, 4-11.

24. Tomic, M.; Kovacicek, T.; Matulic, D. Attitudes as Basis for Segmenting Croatian Fresh Fish Consumers. New Medit 2016,
15, 63-71.

25.  Moors, EHM.; Donders, R.; Verduijn, S. Understanding Consumer Needs and Preferences in New Product Development: The Case of
Functional Food Innovations; Innovation Studies Utrecht (ISU) Working Paper Series 09-03; Utrecht University, Department of
Innovation Studies: Utrecht, The Netherlands, 2009; p. 28.

26. Cooper, R.G. Perspective: The Stage-Gate Idea-to-Launch Process—Update, What’s New, and NexGen Systems. J. Prod. Innov.
Manag. 2008, 25, 213-232. [CrossRef]

27. Moon, H.; Johnson, J.L.; Mariadoss, B.]J.; Cullen, ].B. Supplier and Customer Involvement in New Product Development Stages:
Implications for New Product Innovation Outcomes. Int. J. Innov. Technol. Manag. 2018, 15, 1850004. [CrossRef]

28. Van Kleef, E.; Van Trijp, H.C.M.; Luning, P. Consumer Research in the Early Stages of New Product Development: A Critical

Review of Methods and Techniques. Food Qual. Prefer. 2005, 16, 181-201. [CrossRef]


https://doi.org/10.1038/srep44491
https://doi.org/10.3390/foods9091317
https://www.ncbi.nlm.nih.gov/pubmed/32962007
https://doi.org/10.1016/j.appet.2014.10.008
https://www.ncbi.nlm.nih.gov/pubmed/25453592
https://doi.org/10.3389/fsufs.2022.945186
https://doi.org/10.1108/BFJ-03-2016-0097
https://doi.org/10.1080/10454446.2012.732548
https://doi.org/10.1016/j.foodqual.2016.10.008
https://doi.org/10.1108/BFJ-05-2021-0498
https://doi.org/10.3389/fmars.2022.948437
https://doi.org/10.3390/nu12092650
https://doi.org/10.1016/S0950-3293(99)00034-8
https://doi.org/10.1016/j.foodqual.2014.03.002
https://doi.org/10.1007/s11301-018-0146-6
https://doi.org/10.3390/foods11152287
https://doi.org/10.1016/j.foodqual.2019.03.008
https://doi.org/10.1016/j.foodqual.2022.104560
https://doi.org/10.1111/j.1540-5885.2008.00296.x
https://doi.org/10.1142/S0219877018500049
https://doi.org/10.1016/j.foodqual.2004.05.012

Foods 2023, 12,1729 14 0of 15

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Banovi¢, M.; Krystallis, A.; Guerrero, L.; Reinders, M.]. Consumers as Co-Creators of New Product Ideas: An Application of
Projective and Creative Research Techniques. Food Res. Int. 2016, 87, 211-223. [CrossRef]

Altintzoglou, T.; Einarsdottir, G.; Valsdottir, T.; Schelvis, R.; Skara, T.; Luten, J. A Voice-of-Consumer Approach in Development of
New Seafood Product Concepts. J. Aquat. Food Prod. Technol. 2010, 19, 130-145. [CrossRef]

De Devitiis, B.; Carlucci, D.; Nocella, G.; Viscecchia, R.; Bimbo, F.; Nardone, G. Insights for the Development of a Functional Fish
Product: Drivers and Barriers, Acceptance, and Communication of Health Benefits. J. Aquat. Food Prod. Technol. 2018, 27, 430-445.
[CrossRef]

McKenzie, E.; Bogue, J.; Repar, L. Market-Oriented Product Development of Novel Sustainably Sourced Seafood Product
Concepts: Consumers’ Preferences for a Different Kettle of Fish Cake. BF] 2022, 124, 4072-4102. [CrossRef]

Silva, E; Duarte, A.M.; Mendes, S.; Borges, P.; Magalhaes, E.; Pinto, ER.; Barroso, S.; Neves, A.; Sequeira, V.; Vieira, A.R; et al.
Adding Value to Bycatch Fish Species Captured in the Portuguese Coast—Development of New Food Products. Foods 2020,
10, 68. [CrossRef]

Tiene, D. Online Discussions: A Survey of Their Advantages and Disadvantages Vis-a-Vis Face-to-Face Discussions. J. Educ.
Multimed. Hypermedia 2000, 9, 371-384.

Garcia, K.; Berton, L. Topic Detection and Sentiment Analysis in Twitter Content Related to COVID-19 from Brazil and the USA.
Appl. Soft Comput. 2021, 101, 107057. [CrossRef]

Farkhod, A.; Abdusalomov, A.; Makhmudov, E; Cho, YI. LDA-Based Topic Modeling Sentiment Analysis Using
Topic/Document/Sentence (TDS) Model. Appl. Sci. 2021, 11, 11091. [CrossRef]

Parveen, N.; Santhi, M.V.B.T.; Ramani Burra, L.; Pellakuri, V.; Pellakuri, H. Women’s e-Commerce Clothing Sentiment Analysis by
Probabilistic Model LDA Using R-SPARK. Mater. Today Proc. 2021. [CrossRef]

Blei, D.M.; Ng, A.Y.; Jordan, M.I. Latent Dirichlet Allocation. J. Mach. Learn. Res. 2003, 3, 993-1022.

McCallum, A.K. MALLET: A Machine Learning for Language Toolkit. Available online: https://mimno.github.io/Mallet/
(accessed on 1 December 2022).

Sbalchiero, S.; Eder, M. Topic Modeling, Long Texts and the Best Number of Topics. Some Problems and Solutions. Qual. Quant.
2020, 54, 1095-1108. [CrossRef]

Konrad, M. Topic Model Evaluation in Python with Tmtoolkit. WZB Data Science Blog, 9 November 2017.

Chang, J.; Boyd-Graber, J.; Gerrish, S.; Wang, C.; Blei, D.M. Reading Tea Leaves: How Humans Interpret Topic Models. In
Proceedings of the 22nd International Conference on Neural Information Processing Systems, Vancouver, BC, Canada, 7 December
2009; pp- 1-9.

D’Andrea, A ; Ferri, F.; Grifoni, P.; Guzzo, T. Approaches, Tools and Applications for Sentiment Analysis Implementation. I[JCA
2015, 125, 26-33. [CrossRef]

Microsoft Azure Cognitive Services 2022. Available online: http://azure.microsoft.com/en-us/products/cognitive-services/
text-analytics/ (accessed on 1 December 2022).

Plutchik, R. The Nature of Emotions: Human Emotions Have Deep Evolutionary Roots, a Fact That May Explain Their Complexity
and Provide Tools for Clinical Practice. Am. Sci. 2001, 89, 344-350. [CrossRef]

Welivita, A.; Pu, P. A Taxonomy of Empathetic Response Intents in Human Social Conversations. In Proceedings of the 28th
International Conference on Computational Linguistics, Barcelona, Spain, 8-13 December 2020; pp. 4886—4899.

Mueller Loose, S.; Peschel, A.; Grebitus, C. Quantifying Effects of Convenience and Product Packaging on Consumer Preferences
and Market Share of Seafood Products: The Case of Oysters. Food Qual. Prefer. 2013, 28, 492-504. [CrossRef]

Altintzoglou, T.; Birch Hansen, K.; Valsdottir, T.; @yvind Odland, J.; Martinsdottir, E.; Brunse, K.; Luten, ]J. Translating Barriers
into Potential Improvements: The Case of New Healthy Seafood Product Development. J. Consum. Mark. 2010, 27, 224-235.
[CrossRef]

Olsen, S.0.; Scholderer, ].; Brunse, K.; Verbeke, W. Exploring the Relationship between Convenience and Fish Consumption: A
Cross-Cultural Study. Appetite 2007, 49, 84-91. [CrossRef]

Saidi, A.; Sacchi, G.; Cavallo, C.; Cicia, G.; Di Monaco, R.; Puleo, S.; Del Giudice, T. Drivers of Fish Choice: An Exploratory
Analysis in Mediterranean Countries. Agric. Econ. 2022, 10, 29. [CrossRef]

Spada, A.; Conte, A.; Danza, A.; Del Nobile, M. A. Decision Factors for Consumer Acceptability of New Fish-Based Products
Enriched with Vegetables. MOJ Food Process. Technol. 2016, 3, 254-260. [CrossRef]

Kitz, R.; Walker, T.; Charlebois, S.; Music, J. Food Packaging during the COVID-19 Pandemic: Consumer Perceptions. Int. J.
Consum. Stud. 2022, 46, 434-448. [CrossRef] [PubMed]

Rathod, N.B.; Elabed, N.; Ozogul, F.; Regenstein, ].M.; Galanakis, C.M.; Aljaloud, S.O.; Ibrahim, S.A. The Impact of COVID-19
Pandemic on Seafood Safety and Human Health. Front. Microbiol. 2022, 13, 875164. [CrossRef] [PubMed]


https://doi.org/10.1016/j.foodres.2016.07.010
https://doi.org/10.1080/10498850.2010.493636
https://doi.org/10.1080/10498850.2018.1447059
https://doi.org/10.1108/BFJ-06-2021-0677
https://doi.org/10.3390/foods10010068
https://doi.org/10.1016/j.asoc.2020.107057
https://doi.org/10.3390/app112311091
https://doi.org/10.1016/j.matpr.2020.10.064
https://mimno.github.io/Mallet/
https://doi.org/10.1007/s11135-020-00976-w
https://doi.org/10.5120/ijca2015905866
http://azure.microsoft.com/en-us/products/cognitive-services/text-analytics/
http://azure.microsoft.com/en-us/products/cognitive-services/text-analytics/
https://doi.org/10.1511/2001.28.344
https://doi.org/10.1016/j.foodqual.2012.11.004
https://doi.org/10.1108/07363761011038293
https://doi.org/10.1016/j.appet.2006.12.002
https://doi.org/10.1186/s40100-022-00237-4
https://doi.org/10.15406/mojfpt.2016.03.00064
https://doi.org/10.1111/ijcs.12691
https://www.ncbi.nlm.nih.gov/pubmed/34230811
https://doi.org/10.3389/fmicb.2022.875164
https://www.ncbi.nlm.nih.gov/pubmed/35814679

Foods 2023, 12,1729 150f 15

54. Verbeke, W.; Sioen, I; Pieniak, Z.; Van Camp, J.; De Henauw, S. Consumer Perception versus Scientific Evidence about Health
Benefits and Safety Risks from Fish Consumption. Public Health Nutr. 2005, 8, 422-429. [CrossRef] [PubMed]

55. Klincewicz, K.; Debska, K. Limits of Co-Creation: Evidence from a Large-Scale Empirical Study of Food Consumers. In
Proceedings of the ESA Conference, Barcelona, Spain, 31 August-3 September 2021.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1079/PHN2004697
https://www.ncbi.nlm.nih.gov/pubmed/15975189

	Introduction 
	Consumer Engagement in New Food Product Development 
	Materials and Methods 
	Product Concepts 
	Participant Recruitment 
	Online Discussion Rooms 
	Data Analysis 
	Topic Modeling 
	Sentiment Analysis 
	Emotion Analysis 


	Results 
	Theme 1: Attitudes toward Seafood 
	Topic Modeling and Sentiment Analysis Results 
	Emotion Analysis Results 

	Theme 2: Sardine Fillets 
	Topic Modeling and Sentiment Analysis Results 
	Emotion Analysis Results 

	Theme 3: Sea Burgers 
	Topic Modeling and Sentiment Analysis Results 
	Emotion Analysis Results 


	Discussion 
	Implications for Practice 
	Limitations and Future Research Directions 

	Conclusions 
	References

