& frontiers

@ Check for updates

OPEN ACCESS

EDITED BY
Emmanuel Cohen,

UMR7206 Eco Anthropologie et
Ethnobiologie (EAE), France

REVIEWED BY

Isain Zapata,

Rocky Vista University, United States
Nour Zeid,

Texas AGM University, United States

*CORRESPONDENCE
Hong Wang
cdhongwang@cdut.edu.cn

RECEIVED 28 February 2025
ACCEPTED 03 June 2025
PUBLISHED 26 June 2025

CITATION
Shan Y, Wang H and Wang W (2025) Food
neophobia: psychological dimensions of
consumer perception and emotional
sentiment in social media discourse.
Front. Nutr. 12:15844009.

doi: 10.3389/fnut.2025.1584409

COPYRIGHT

© 2025 Shan, Wang and Wang. This is an
open-access article distributed under the
terms of the Creative Commons Attribution
License (CC BY). The use, distribution or
reproduction in other forums is permitted,
provided the original author(s) and the
copyright owner(s) are credited and that the
original publication in this journal is cited, in
accordance with accepted academic
practice. No use, distribution or reproduction
is permitted which does not comply with
these terms.

Frontiers in Nutrition

Frontiers in Nutrition

TYPE Original Research
PUBLISHED 26 June 2025
pol 10.3389/fnut.2025.1584409

Food neophobia: psychological
dimensions of consumer
perception and emotional
sentiment in social media
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Addressing global food security necessitates exploring future foods, yet their
societal acceptance hinges critically on public perception an2d psychological
barriers such as neophobia. This study delves into the psychological dimensions
underlying consumer perception of future foods, investigating the intricate
relationship between food neophobia and these perceptions, and mapping the
prevailing emotional landscape surrounding novel food adoption. Employing
a Social Media Analytics (SMA) framework to capture ecologically valid public
discourse, we utilized social media text analysis, integrating topic modeling and
sentiment analysis, to dissect online expressions concerning future foods. Our
analysis reveals that public evaluations are predominantly positive (53.20%), while
a substantial segment expresses negative sentiments (30.48%) and ambivalence
(16.32%). Psychologically, we identified four salient perceptual dimensions —
taste, appearance, culture, and technology — which differentially mediate food
neophobia and elicit distinct emotional valences. Notably, appearance and cultural
perceptions are associated with heightened neophobia and negative emotional
responses, suggesting underlying psychological mechanisms of sensory and socio-
cultural rejection. These findings offer critical psychological insights for future
food producers and policymakers, highlighting the psychological determinants
of public attitudes toward future foods and informing psychologically-informed
strategies to enhance consumer acceptance and promote dietary innovation.

KEYWORDS

future foods, perception of future foods, nheophobia, social media analytics (SMA),
Latent Dirichlet Allocation (LDA)

1 Introduction

The advent of future foods, driven by cutting-edge technologies like artificial intelligence,
gene editing, and synthetic biology, is envisioned as a transformative shift in food production
(1). While offering promising solutions to global food security and supply challenges, the
psychological landscape of public perception remains a critical determinant of acceptance for
these novel foods. Specifically, underlying psychological processes, such as food neophobia -
the inherent reluctance to consume new foods - and associated emotional responses, play a
pivotal role in shaping consumer attitudes. In China, the future food market is experiencing
rapid growth, alongside this burgeoning market, understanding how the predominantly public
perceives these novel food products and technologies is critical. This research, therefore,
adopts a Social Media Analytics (SMA) approach to explore these psychological dimensions
of public perception. By analyzing key domains of public concern expressed online, this study
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aims to provide psychological insights into consumer attitudes toward
future foods, ultimately informing strategies to foster greater market
acceptance and facilitate the integration of these innovations into
dietary practices.

1.1 Future food

Beyond these technological underpinnings, the concept of future
foods also encompasses a wide array of novel protein sources and
production methods aimed at addressing global food security and
sustainability challenges (2, 3). This includes exploring alternative
protein sources like insects (4-7), microalgae (8), and the development
of cultured meat (3, 9) and plant-based alternatives. Such innovations
represent a significant departure from traditional agriculture and food
systems, requiring new approaches to production, regulation, and
consumer acceptance (10).

Unlike traditional foods, future foods are produced rather than
grown, providing them with unique advantages in food supply (11,
12). The concept of future foods has garnered significant attention and
recognition within both academia and industry. Discussions on social
media further reveal the public’s growing interest in future foods (13,
14). For instance, the Zhihu topic “Artificial meat becoming popular
in China, yet some disdain such ‘fake meat’ “accumulated 4,565,443
views within 3 months, while “Algae-modified food might become the
next new food” gathered 239,441 views in the same period.
Additionally, future foods appeared 37 times in the top 50 trending
topics on Weibo between 2022 and 2023, with a cumulative trending
time of 242 h.

1.2 What is the perception of future food?

Despite the widespread attention and unique advantages of future
foods, research indicates that individuals may exhibit resistance
toward these novel foods (5, 15). Building upon existing research that
has identified key factors influencing future food acceptance, such as
neophobia and sensory properties (16, 17), this study aims to provide
a novel, data-driven exploration of public perceptions as expressed in
real-world social media discourse, offering a more ecologically valid
understanding of the multifaceted nature of these perceptions and
their relationship with neophobia and emotional responses. Public
apprehension toward future foods like lab-grown meat often stems
from fundamental concerns surrounding unfamiliarity and a
perceived lack of naturalness (18). The rapid pace of technological
advancement in food production outpaces public understanding,
creating a knowledge gap exploited by misinformation. Historical
precedents of food safety concerns and a deep-seated preference for
traditional, recognizable food sources further contribute to distrust
(15). This inherent fear of the unknown, coupled with anxieties about
long-term health impacts and ethical implications, forms the core
basis of consumer neophobia, presenting a significant challenge for
fostering acceptance and integration of these novel food technologies
into the mainstream market. Identifying the perceptual factors
underlying future foods is critical for their production and marketing.
Previous studies have found that food neophobia—reluctance to
consume foods produced using new technologies—is common among
the public (14, 16). Moreover, the appearance of new foods may
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trigger visual stimulation and socio-cultural conflict, leading to
psychological rejection (17, 19, 20). The taste and texture differences
between new and traditional foods can also result in initial sensory
sensitivity, causing physiological aversion (18, 21). These fears and
anxieties diminish consumers’ willingness to try and purchase new
foods (22-24). As such, as a typical example of new foods, public
perceptions of future foods significantly influence their market
acceptance and promotion (45).

1.3 Application of SMA in future food

To address these challenges, social media plays a vital role in the
discussion and promotion of future foods. Social media platforms
offer an open space for consumers to share their views and experiences,
thereby enhancing public awareness and understanding of future
foods (25). By actively leveraging social media, researchers and
businesses can better understand consumer needs and concerns (26),
allowing for the adjustment of products and marketing strategies to
improve market acceptance of future foods. In summary, while future
foods hold significant potential in addressing food security issues and
diversifying food sources (1), understanding public perceptions
through social media is crucial for increasing their acceptance.

Previous research has confirmed that social media effectively
reflects the thoughts of the majority (26). This study aims to explore
public perceptions of future foods using social media data, employing
Social Media Analytics (SMA) for the analysis. Through descriptive
analysis of social media data, the study investigates public attention
trends toward future foods, utilizing the LDA framework for topic
modeling to identify four key dimensions of public concern on social
media regarding future foods. Additionally, the word embedding
analysis method is employed to explore the relationship between
different perceptual dimensions of future foods and neophobia. The
TF-IDF algorithm is further used to extract important keywords and
explore emotional orientations toward future foods. Finally, emotional
orientations under each of the four dimensions are examined to
understand the emotional evaluation status of future foods across
different dimensions.

This study using SMA expands the understanding of future food
perception, laying the groundwork for subsequent research. By
analyzing social media data, the study provides a more accurate
understanding of public perception and neophobic of future foods.
Offers precise insights into the perception and emotional states across
different dimensions of future foods, providing theoretical guidance
for food development and marketing.

2 Materials and methods

Based on the five-stage framework of SMA, this study involves the
collection of social media data and the determination of data
processing methods to understand public perceptions of future foods.
Subsequently, by analyzing each perceptual state, the study aims to
comprehend the emotional states associated with different perceptions
of future foods. Following the widely adopted five-stage SMA
framework (identifying research objectives, data collection, data
preprocessing, analysis, and interpretation), this study systematically
investigates public discourse on future foods. This framework guides
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the systematic collection, processing, analysis, and interpretation of
social media data to extract meaningful insights into public attitudes.
Specifically, the research begins with defining clear objectives,
followed by the systematic collection of relevant data from social
media platforms, rigorous preprocessing to ensure data quality,
subsequent analysis using appropriate techniques, and finally, the
interpretation of findings in the context of the research questions. The
structural flowchart of the methodology, highlighting these key SMA
stages as implemented in our research, is illustrated in

2.1 Data collection

After identifying the research subjects, the first step in our SMA
framework is to select the data sources, specifically social media
platforms. Considering the widespread use of these platforms and the
frequency of discussions about future foods, we collected textual
information from representative websites such as “Food Partner
Network” and “Catering Industry Forum.” Additionally, we scraped
text data from 30 relevant topics on Weibo, including #FutureFoods#
and #WhatDoFutureFoodsTasteLike#. These 30 topics were selected
based on a preliminary exploration of Weibo’s trending topics and
search results related to future foods and related concepts (e.g.,
artificial meat, plant-based protein, lab-grown meat, novel food
technology) during the initial phase of data collection. We identified

10.3389/fnut.2025.1584409

topics that were consistently popular, generated significant discussion
volume, and directly addressed aspects of future foods, aiming to
capture a broad and representative sample of public discourse on the
platform. Other platforms like Zhihu (a major Chinese question-and-
answer platform) and Bilibili (a popular Chinese video sharing website
with strong user interaction through comments) were also included
as data sources. All collected data from these Chinese social media
platforms and websites were in Chinese. The data collection period
spanned from November 2017 to December 2023, yielding a total of
17,880 comments. Specifically, the dataset comprises approximately
975 (5.45%) comments from Food Partner Network, 903 (5.05%) from
Catering Industry Forum, 7,958 (44.51%) from Weibo, 4,021 (22.49%)
from Zhihu, and 4,023 (22.50%) from Bilibili. This initial stage of data
collection is crucial for capturing the raw, authentic consumer
discourse that forms the basis for subsequent SMA steps.

2.2 Data preprocessing and cleaning

To enhance the quality of the data, irrelevant information was
removed to ensure the accuracy and reliability of the data used in the
study. We deleted posts from unverified individuals on Zhihu, Bilibili,
and Weibo, and filtered out duplicate text and introductory content
about future foods from the relevant websites. Additionally,
meaningless and frequently repeated content from users was excluded.

Stage 5: Interpreting results
and presenting findings

* Characteristics of consumers concerned about future food
* Public sentiment orientation and opinions on future food

T

Stage 4: Selecting and A
employing analysis D::::‘lpti:e
methods o

Topic modeling Sentiment analysis

T

Stage 3: Preprocessing
and cleaning data

Eliminate dirty data: incorrect and irrelevant information
Tokenization: word segmentation for unstructured textual data

T

Stage 2: Selecting and
tracking social media data

Choose the appropriate social media platform
Determine data types: structured and unstructured data
Select tracking methods: focused web crawler

T

Stage 1: Defining the SMA
goal

To gain an understanding of the general public’s
perceptions of future food

FIGURE 1
An overview of the five-stage SMA framework used in the study.
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This preprocessing resulted in a valuable dataset of 10,992 comments
to be used as the data source.

2.3 Topic modeling

2.3.1 LDA framework

As part of the analysis stage within our SMA framework, Latent
Dirichlet Allocation (LDA) is one of the classic algorithms in topic
modeling. Proposed by (48) the LDA topic model is a probabilistic
model for discrete data such as text corpora, and it is an unsupervised
machine learning algorithm (27, 28). The LDA topic model is
structured into three layers: texts, topics, and keywords, and is used to
obtain the latent topic distribution within documents (44). The
process of topic extraction is illustrated in the Figure 2 provided. In
the figure, o represents the prior distribution of 8,,, where ,, is the
topic distribution for document m, z,, , is the topic for the n th word
in document m, drawn from 6,,, and w,, , is the n th word in
document m generated from topic z;, . @,  is the word distribution,
p is the prior distribution for the word distribution, and N m is the
total number of words in document m, with a total of M documents.
Each word wy, ,, in document m is generated by first drawing a topic
Zm,n from the topic distribution 6, for that document, and then
drawing a word from the corresponding word distribution @,  for
that topic (29, 30). ’

2.3.2 Process of topic modeling using LDA

After preprocessing the media text, the steps for topic modeling
using the LDA method. First, individual word tokens are converted
into vector representations for further computational processing.
Next, the LDA model is developed using the Genism topic modeling

Intertopic Distance Map (via multidimensional scaling)

1 i Taste perception

w

; Culture perception

2 EAppearance perception :

2%
5%

10%

FIGURE 2
The intertopic distance map of the four LDA perceptions.
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package due to its scalability and convenience for processing text
corpora related to future foods. Specifically, we employed the
LdaModel class from the gensim. Models module. The number of
topics (k) was determined through iterative testing and visualization
using LDAvis, as described below, ultimately set to 4. The alpha and
beta parameters, representing the prior distributions for topic-
document and word-topic distributions respectively, were set to ‘auto’
to allow the model to learn asymmetric priors from the data. The
number of training passes was set to 1,000, and the update every
parameter was set to 1 for online learning. During the LDA
visualization process, the interactive visualization system LDAvis is
used to identify topic numbers and visualize the topics. Through
LDAVvis, the frequency and relevance of topics can be determined (31),
and the number of topics is adjusted until there is sufficient separation
between different clusters (31). Finally, the topic for each document is
identified, with the topic probability distribution for each document
outputted by the LDA model. Topics are determined based on their
frequency. SnowNLP is applied to analyze the sentiment orientation
toward future foods. Using the SnowNLP model, each text is assigned
an emotion value ranging from 0 to 1, where 0-0.4 indicates a negative
sentiment orientation, 0.4-0.6 indicates a neutral sentiment
orientation, and 0.6-1 indicates a positive sentiment orientation.

2.3.3 Word embedding analysis

Following the analytical process of word embedding, this analysis
stage of our SMA framework employs the Word2Vec language model
developed by Mikolov et al. (32) to represent the vocabulary in the text
as high-dimensional vectors. To extract information related to the
perception of future foods from textual content, we utilized natural
language processing techniques known as “word embedding” to
quantify the relationships between socio-psychological variables and
conducted a cross-temporal comparison. The study used corpus data
from 2017 to 2023. The word embedding model was trained on a
large-scale text dataset, with the word vector dimension set to 200
dimensions. The SGN feature learning algorithm was employed,
setting the context window for observing the textual environment of
each word to 10 words before and after. Specifically, we used the Skip-
gram model with hierarchical softmax as the training objective. The
minimum word count was set to 5 to ignore words with very low
frequency. The number of negative samples was set to 0 as we used
hierarchical softmax. The number of worker threads was set to 4. The
model was tested using the Wordsim-297 dataset, and the correlation
between the word embedding model and human evaluation was
found to be significant (r = 0.56, p < 0.001), indicating that the model
training was effective.

2.3.4 Sentiment analysis

Sentiment analysis is used to identify consumer attitudes and
emotions toward future foods from textual data. Within our SMA
frameworK’s analysis stage, there are two primary approaches to
sentiment analysis. Given that unsupervised methods integrate
emotion lexicons and rules, making them suitable for identifying
sentiment orientation in fine-grained text (31, 46), this study adopts
an unsupervised approach.

To monitor the sentiment of user comments online, this study
matched sentiment lexicons with words in the text and calculated the
sentiment orientation of the compared words. TF-IDF (Term
Frequency-Inverse Document Frequency) and WordCloud were used
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to visualize the text within different comments. The simplified Chinese
sentiment lexicon from National Taiwan University (NTUSD) was
utilized in the R software to perform sentiment lexicon matching
analysis on the preprocessed comment data. This allowed for
determining the sentiment orientation of the user comments,
calculating specific sentiment values and directions, and conducting
statistical analysis on the sentiment orientation of the comments.
Specifically, for each comment, we calculated a sentiment score based
on the presence and weighting of words in the NTUSD lexicon.
Positive words contributed positively to the score, while negative
words contributed negatively. Neutral words were assigned a score of
zero. The overall sentiment score for a comment was then normalized
to a value between 0 and 1, where values closer to 1 indicate stronger
positive sentiment, values closer to 0 indicate stronger negative
sentiment, and values around 0.5 indicate neutral sentiment. The
thresholds of 0-0.4 for negative, 0.4-0.6 for neutral, and 0.6-1 for
positive sentiment orientation were set based on common practice in
sentiment analysis using lexicon-based methods.

3 Results
3.1 Clustering of future food topics

LDAvis was used to explore the clustering results. In the analysis
of future foods, four topics were identified, with the clusters being
distinct and showing minimal overlap. Ultimately, four potential
perceptual dimensions of future foods were identified. Figure 2
illustrates the distance between the themes of the four perceptual
dimensions. To ensure the interpretability of the themes, 10 related
texts were identified. By combining the relevant texts and
representative posts with high probability scores under each
dimension, the content was summarized into four main dimensions:
taste perception, appearance perception, cultural perception, and
technological perception of future foods. As shown in Figure 2.

To provide further clarity on the composition of these perceptual
dimensions, we present representative sample words and concepts
associated with each cluster, derived from the high-probability terms
within each LDA topic.

To enhance the transparency and provide a clear rationale for the
naming of these perceptual dimensions, we further examined the
content of representative texts and the distribution of high-probability
terms within each identified LDA topic. We present a description of
each dimension, including illustrative sample text snippets and the key
terms that informed our interpretation:

Taste perception: this dimension encompasses discussions related
to the flavor, texture, and overall palatability of future foods. High-
probability terms in this topic include: flavor, texture, delicious, taste,
sweet, bitter, salty, savory, mouthfeel, palatability. Representative text
snippets from this cluster often express opinions on the sensory
experience, such as: “I'm curious about the taste of artificial meat, will
it be like real meat?” or “The texture of this plant-based burger was
strange, not like traditional meat at all” The prevalence of terms
directly describing sensory attributes and subjective eating experiences
led to the labeling of this theme as “Taste Perception”

Appearance perception: this dimension focuses on the visual
aspects of future foods, including their color, shape, form, and
presentation. High-probability terms in this topic include: color,
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shape, look, visual, appealing, unattractive, presentation. Examples of
social media posts belonging to this cluster are: “The color of this
lab-grown chicken looks a bit pale, not very appetizing,” or “The
packaging of future foods needs to be more attractive to consumers.”
The emphasis on visual characteristics and aesthetics in these
discussions informed the “Appearance Perception” theme.

Cultural perception: this dimension reflects discussions about the
socio-cultural implications of future foods, including their connection
to tradition, cultural norms, identity, and social acceptance. High-
probability terms in this topic include: tradition, culture, custom,
heritage, acceptance, social norm, identity, local, global, food habits.
Mlustrative text snippets from this cluster include comments like:
“Eating insects is against our traditional food culture,” or “Will future
foods replace our traditional dishes? It feels like a challenge to our
heritage” The recurring themes of cultural values, traditions, and
social acceptance guided the naming of this dimension as
“Cultural Perception.”

Technological perception: this dimension pertains to discussions
surrounding the technology used in the production of future foods,
including aspects of science, innovation, safety, and process. High-
probability terms in this topic include: technology, science, innovation,
production, lab, gene, artificial, safety, process, future. Representative
posts in this cluster often discuss the scientific advancements or
potential risks, such as: “I'm amazed by the technology behind
lab-grown meat, it’s truly innovative,” or “I'm worried about the long-
term health effects of gene-edited food” The focus on the scientific
and technical aspects of future food production led to the designation
of this theme as “Technological Perception.”

3.2 Relationship between future food
neophobia and perceptual dimensions

In this study, a word list was constructed to extract five food
evaluation dimensions through the following steps. Initially, a
preliminary word list for the happiness perception dimension was
established by consulting food scales, other survey scales, thesauri, and
definitions provided by previous scholars. After filtering the word list, the
general process for constructing word lists in the field was followed (33).
The final candidate word list was confirmed after review by three experts.

The relationship between the perceptual dimensions of future
foods and “food” evaluation was measured using cosine similarity to
calculate vector distances. The study interprets the trends in each
future food perceptual dimension, with the original calculation results
based on the word embedding method illustrated in the figure
provided. The relevance calculation is shown in Table 1.

This study conducted a quarterly analysis of the word frequency
related to future food perception dimensions. Semantic relevance
between neophobia behavior and future food perception dimensions
was calculated based on these frequencies. Each perception dimension
was then subjected to a neophobia state test at varying levels of
perceptual intensity to explore the relationship between future food
neophobia and the intensity of future food perception (Figure 3).

Overall, the perception of appearance in future foods has the most
significant impact on neophobia behavior (M = 0.312, SD = 0.094,
P <0.001), followed by “cultural perception” (M = 0.218, SD = 0.079)
and “taste perception” (M = 0.198, SD = 0.092). The perception of
technology in future foods has the least impact (M =0.189,
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TABLE 1 Illustration of semantic relevance calculation between neophobia and perception of future foods.

Cosine similarity

Perception of future food

Taste Appearance Culture Technology
Fearful 0.3 0.4 0.5 0.5
Degusted 0.5 0.6 0.5 0.3
The concept of food Exclusive 04 0.6 04 0.4
neophobic Unnatural 0.4 05 0.6 0.4
Risky 0.3 0.4 0.3 0.3
E 0.28
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FIGURE 3

Trend of the relationship between neophobia and perception with increasing perceptual intensity.

SD = 0.082). Over the past 6 years, there have been significant changes
in the four perceptual dimensions of future foods (F = 2.15, p = 0.029).

3.3 Public sentiment and perceptions of
future foods

Public sentiment toward future foods was analyzed through the
textual content related to future foods. The TF-IDF algorithm was
used in this study to extract important keywords. As shown in
Figure 4, the overall sentiment evaluation revealed that positive
sentiment accounted for 53.20%, neutral sentiment for 16.32%, and
negative sentiment for 30.48%.

3.4 Public perceptions of future foods
across different dimensions

To clearly understand the emotional evaluations of consumers
across different dimensions, and to identify which dimensions are
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more likely to elicit negative emotions, we conducted sentiment
analysis for each of the four dimensions of future foods. The results
are shown in Table 2.

4 Discussion
4.1 Future food perception

The research on future food perception dimensions in this article
explores which dimensions are important for future food perception,
the results indicate that our study is consistent with Koirala et al’s and
Ibarra et al! research. Beyond confirming the relevance of taste,
appearance, and cultural factors as highlighted in previous work (34,
35), our analysis of social media discourse further underscores the
prominence of technological perception as a distinct dimension in
shaping public attitudes toward future foods. This finding expands the
traditional understanding of food perception by highlighting the
increasing role of production technology in consumer evaluation,
particularly in the context of novel food innovations.
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FIGURE 4

Sentiment distribution of text and the top 20 related words of each sentiment.

TABLE 2 Emotional evaluation across different perceptual dimensions of future foods.

Perceptual dimension of Proportion of positive

evaluations

future foods

Proportion of neutral
evaluations

Proportion of negative
evaluations

Taste perception 40.13% 18.43% 41.44%
Appearance perception 30.54% 20.98% 48.48%
Cultural perception 10.54% 30.76% 58.7%
Technological perception 40.65% 30.52% 28.83%

Taste perception of future foods is characterized by its specificity
and variability (36). The taste perception of future foods by consumers
largely determines the competitiveness of the food, and the pleasure
derived from the taste of future foods may offer consumers a higher
level of satisfaction. Given the significant taste differences between
future foods and traditional foods, taste perception emerges as a
crucial dimension in the evaluation of future foods. This aligns with
extensive research in consumer behavior demonstrating the
fundamental role of sensory experience in food acceptance across
various food categories.

Frontiers in Nutrition

The appearance of future foods can alter consumers’ basic
perceptions of these foods. Food shape, including visual appearance,
texture, volume characteristics, and packaging, plays a significant role
in shaping consumers’ first impressions, which influences their
judgments about product quality and, consequently, their acceptance
of the food (47). Therefore, appearance perception is another critical
dimension in the perception of future foods. Our findings on social
media further emphasize the visual nature of initial impressions,
particularly in a digitally-driven environment where visual
presentation is paramount.
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Food culture acts as a cultural dynamic that influences
fundamental nutritional needs and food preferences across different
ethnic groups (19). Consumers’ perceptions of future foods are deeply
rooted in regional and cultural differences (37, 38), making cultural
perception a vital dimension in the evaluation of future foods. The
strong presence of cultural discourse in our social media data
highlights how novel foods challenge established food norms and
traditions, resonating with the growing body of literature on the socio-
cultural determinants of food choice.

Technological perception of future foods involves the innovation
and application of new technologies to enhance food safety, nutrition,
and sustainable production (39). Consumers can experience the
technological aspects of future foods during consumption, and
therefore, technological perception serves as an essential dimension
in the evaluation of future foods. Our identification of technological
perception as a distinct dimension on social media suggests that
consumers are actively engaging with the underlying technologies of
future foods, reflecting a growing awareness and potential concern
regarding their implications.

4.2 Future food perception and neophobia

The relationship between future food perception and neophobic
behavior suggests that varying degrees of perception lead to non-linear
changes in neophobic behavior (40). Our findings underscore the
critical role of specific perceptual dimensions in triggering or
mitigating neophobic responses, offering valuable insights for targeted
interventions to enhance acceptance.

An increase in consumers’ taste perception level of future foods
initially leads to a decrease in neophobia behavior, followed by an
increase. This suggests that introducing taste novelty to consumers
initially reduces neophobia, but as the intensity of taste stimuli
increases, consumers may begin to worry that the new sensory
technologies used in future foods could lead to perceptual distortions.
This could manifest as abnormalities in sensory elements like taste and
texture, raising concerns about the authenticity of flavors and resulting
in what can be termed as the “taste novelty overload effect” Our
findings underscore the critical role of specific perceptual dimensions
in triggering or mitigating neophobic responses, offering valuable
insights for targeted interventions to enhance acceptance.

Regarding the appearance perception of future foods, as the
perception level increases, consumers’ neophobia exhibits an inverted
“U” shape relationship. There is an “appearance attractiveness reversal
effect” (10), where initially, as the attractiveness of future food
appearance increases, consumers perception of attractiveness also
increases, reducing neophobia. However, as attractiveness continues
to rise, consumers might feel discomfort due to potential design-
induced attractiveness reversal. This finding is particularly relevant for
product design and packaging, suggesting that while visual appeal is
important, there’s a limit to how “unconventional” an appearance can
be before triggering discomfort and neophobia.

In the context of cultural perception, an increase in cultural
perception is associated with heightened neophobia. The culture
represented by future foods can reflect consumer identity, social status
(41), and social interactions (42). Food plays a significant role in
culture, and when future foods exhibit a high level of cultural
perception, consumers may feel that future foods challenge established
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customs, leading to increased neophobia. This highlights the deep-
seated connection between food and cultural identity, emphasizing
the need for future food initiatives to consider and potentially
integrate with existing cultural food norms rather than appearing as a
complete disruption. This observed increase in neophobia with higher
cultural perception within our sample, which likely includes
individuals with a strong connection to traditional food culture, aligns
with the idea that future foods are perceived as a departure from
established norms, triggering resistance among those who value
culinary heritage.

As the technological perception of future foods increases,
neophobia behavior decreases. This finding, particularly the
downward trend of neophobia as technological perception intensifies,
might be partially explained by the characteristics of our data source,
which likely includes a significant proportion of individuals who are
more informed or interested in the technological aspects of food. For
these “food enthusiasts” or individuals with a high level of engagement
with future food discussions, a deeper understanding of the
technology behind future foods may actually alleviate concerns and
reduce neophobia, as they perceive technology as a factor that
enhances safety, efficiency, or innovation, rather than an unknown or
risky element. This contrasts with potentially higher levels of
technophobia or distrust in technology among the general public,
where increased technological awareness might lead to greater
apprehension. This may be due to consumers’ better understanding of
the role of technology in ensuring food safety and the ability of
technology to help producers better manage consumption risks (43),
thereby enhancing the perceived transparency of future food
technologies. This suggests that clear and transparent communication
about the technology behind future foods can help build trust and
reduce neophobia, aligning with research on the importance of
transparency in fostering acceptance of novel technologies.

4.3 Future food sentiment analysis

Our research on the emotional evaluation of future food indicates
that the overall perception of future food is highly positive, also
include negative evaluation contents. Provided us with an overall
understanding of future food evaluation. While the overall sentiment
toward future foods on social media is positive, the substantial
proportion of negative and neutral sentiments warrants closer
examination. These negative sentiments are likely shaped by a
combination of factors, including media coverage, the spread of
misinformation, and deeply ingrained cultural attitudes toward food.

In the context of positive evaluations, keywords included “novel,

» . »

“unique;” “innovative;” “higher quality;” “reliable;” and “potential” These
keywords emerged from text segments filled with positive sentiment,
such as “Future foods are truly unique, 'm willing to try them,” and
“Future foods represent the future of food production and have great
potential” These positive expressions often reflect an optimistic outlook
on the potential benefits of future foods, likely influenced by positive
media portrayals highlighting innovation and sustainability.

In the realm of neutral sentiment regarding the perception of
future foods, keywords included “possibility;” “try;” “test,” and “average.”
These words were derived from statements like “I lack sufficient
knowledge about future foods,” and “The legal regulations and quality

control of future foods differ from traditional foods.” People with a
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neutral attitude generally maintain an objective and cautious approach
toward future foods, showing no significant preference for or against
them, often due to a lack of sufficient knowledge. This highlights the
role of information gaps and the need for clear, accessible information
to move consumers from a neutral stance toward acceptance.
Negative sentiment comments on future foods included keywords

» «

such as “unsafe,” “harmful,” “tasteless,

» <«

ugly;
These words reflect people’s concerns about potential negative aspects

smelly,” and “strange”

of future foods, expressing negative emotions across multiple
perceptual dimensions. Additionally, we found that the emergence of
negative sentiment is often linked to sudden food safety issues. When
a food-related problem arises, the frequency of negative keywords
associated with future foods tends to increase rapidly. These negative
sentiments are likely exacerbated by misinformation circulating online
and deeply rooted cultural preferences for traditional, familiar foods.
The observed spike in negative sentiment linked to food safety issues
underscores the fragility of public trust and the significant impact of
negative events, which can be amplified by social media.

4.4 Sentiment analysis in various
perception dimensions

The results of different future food perception sentiment analysis
indicate that appearance perception and cultural perception of future
foods receive lower levels of positive evaluation. This outcome aligns
with the observed relationship between these dimensions and
neophobia behavior, confirming that the appearance and cultural
perception of future foods have a more significant negative impact on
consumption and acceptance. Food producers should pay particular
attention to the appearance and cultural attributes of future foods
when considering consumer acceptance. On the other hand, taste
perception and technological perception of future foods show higher
levels of positive impact, suggesting that future foods that exhibit
better taste meet consumer expectations, and that advanced
technology offers consumers low-risk and high-safety food options.
These findings provide further support for the notion that appearance
and cultural factors are significant psychological barriers to future
food acceptance, as they elicit stronger negative emotional responses
compared to taste and technology. This reinforces the importance of
addressing the psychological roots of neophobia in marketing and
communication strategies.

4.5 Practical implications

This study offers practical insights for the development, marketing,
and regulation of future foods. Findings suggest that producers should
strategically address consumer psychological barriers, particularly the
strong influence of appearance and cultural perception on neophobia
and negative sentiment. Enhancing the visual appeal and cultural
alignment of future food products is crucial for fostering acceptance.
Furthermore, clear and transparent communication about the
underlying technology, emphasizing innovation, quality, and safety,
can help build trust and mitigate concerns. These strategies are
essential for facilitating consumer acceptance and promoting the
successful integration of future foods into dietary practices.
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4.6 Limitations and future research

While providing valuable insights, this study has limitations. The
data are primarily derived from Chinese social media platforms,
potentially limiting the generalizability of findings to other geographic
and cultural contexts. Future research could expand data collection to
include diverse platforms for cross-cultural comparisons. Additionally,
relying solely on social media data may not capture the full spectrum
of public opinion, suggesting the value of complementing this approach
with traditional methods like surveys. Users who actively participate
in discussions about future foods on these platforms, particularly those
using specific hashtags like #FutureFoods#, may represent a segment
of the population with a higher level of interest, prior knowledge, or
specific opinions regarding novel food technologies and products
compared to the general public. Future work should also explore
alternative analytical techniques to uncover further nuances in
perception and investigate the dynamic and causal relationships
between perception, neophobia, and emotional sentiment over time.

5 Conclusion

This study, leveraging social media analytics, provides a novel and
ecologically valid investigation into public perception and attitudes
toward future foods, offering significant insights for both food science
and psychology. Our findings delineate four key perceptual
dimensions—appearance, taste, culture, and technology - that shape
public understanding and acceptance of future foods, thereby extending
the application of perceptual theory in the novel food context. Crucially,
we reveal a nuanced and non-linear relationship between these
perceptual dimensions and food neophobia, demonstrating that the
intensity of sensory and cultural information significantly modulates
neophobic responses, highlighting complex cognitive-emotional
interactions underlying food choices. Sentiment analysis of social
media discourse further indicates that while positive sentiment prevails
(53.20%), negative sentiments (30.48%) are disproportionately
concentrated within appearance and cultural perception dimensions.
This emphasizes the pivotal role of psychological factors, particularly
visual and cultural framing, in shaping initial aversion to novel foods,
informing targeted psychological interventions to mitigate neophobia
and promote acceptance. Practically, these results underscore the
necessity for future food industries to strategically address consumer
psychological barriers, focusing on enhancing the visual appeal and
cultural alignment of future foods alongside technological
advancements to foster broader public acceptance and pave the way for
sustainable dietary transitions. From a theoretical perspective, this
study contributes to the psychology of food choice by demonstrating
the interplay of cognitive appraisals (perceptual dimensions), emotional
responses (sentiment), and behavioral tendencies (neophobia), offering
a framework for understanding consumer adoption of radical
food innovations.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

frontiersin.org


https://doi.org/10.3389/fnut.2025.1584409
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

Shan et al.

Author contributions

YS: Writing - review & editing, Resources, Software. HW:
Writing - review & editing, Conceptualization, Data curation, Project
administration. WW: Methodology, Project administration, Writing —
original draft.

Funding

The author(s) declare that financial support was received for
the research and/or publication of this article. This research was
supported by [the Ministry of Education’s Humanities and Social
Sciences Research Youth Fund Project] under Grant
[24Y]JC890053]; [the Philosophy and Social Science Foundation
Grant
[Chengdu University of

(General under
SCJJ24ND169];

First-Class”
Philosophy and Social Sciences Key Construction Project] under

Grant [ZDJS202320].

of Sichuan Province
[SCJJ24NDO081,
Technology “Double

Project)]

initiative Construction

References

1. Tzachor A, Richards CE, Holt L. Future foods for risk-resilient diets. Nature Food.
(2021) 2:326-9. doi: 10.1038/s43016-021-00269-x

2. Costello C, Cao L, Gelcich S, Cisneros-Mata MA, Free CM, Froehlich HE, et al. The
future of food from the sea. Nature. (2020) 588:95-100. doi: 10.1038/s41586-020-2616-y

3. Post M]J, Levenberg S, Kaplan DL, Genovese N, Fu J, Bryant CJ, et al. Scientific,
sustainability and regulatory challenges of cultured meat. Nature Food. (2020) 1:403-15.
doi: 10.1038/543016-020-0112-z

4. Schlup Y, Brunner T. Prospects for insects as food in Switzerland: A tobit regression.
Food Qual Prefer. (2018) 64:37-46. doi: 10.1016/j.foodqual.2017.10.010

5. Tan HSG, Tibboel CJ, Stieger M. Why do unusual novel foods like insects lack
sensory appeal? Investigating the underlying sensory perceptions. Food Quality Prefer.
(2017) 60:48-58. doi: 10.1016/j.foodqual.2017.03.012

6. Verbeke W. Profiling consumers who are ready to adopt insects as a meat substitute
in a Western society. Food Qual Prefer. (2015) 39:147-55. doi:
10.1016/j.foodqual.2014.07.008

7. YuH, LiJ. Breeding future crops to feed the world through de novo domestication.
Nat Commun. (2022) 13:1171. doi: 10.1038/s41467-022-28732-8

8. Torres-Tiji Y, Fields FJ, Mayfield SP. Microalgae as a future food source. Biotechnol
Adv. (2020) 41:107536. doi: 10.1016/j.biotechadv.2020.107536

9. Dick A, Bhandari B, Prakash S. 3D printing of meat. Meat Sci. (2019) 153:35-44.
doi: 10.1016/j.meatsci.2019.03.005

10. Zhang F, Wang H, Qin T, Rojas R, Qiu L, Yang S. Towards sustainable management
of agricultural resources: A framework to assess the relationship between water, soil,
economic factors, and grain production. ] Environ Manag. (2023) 344:118401:et al. doi:
10.1016/j.jenvman.2023.118401

11. Siegrist M, Hartmann C. Consumer acceptance of novel food technologies. Nature
Food. (2023) 1:343-50. doi: 10.1038/543016-020-0094-x

12. Zhan J, Ma Y, Lv X, Xu M, Zhang M, Xin X. Science or prejudice: the effects of
subjective and objective perceptions on Chinese consumers' preferences for foods from
a novel biotechnology. China Agric Econ Rev. (2019) 12:90-107. doi:
10.1108/CAER-12-2018-0241

13. Dai W, Han D, Dai Y, Xu D. Emotion recognition and af- fective computing on
vocal social media. Inf Manag. (2015) 52:777-88. doi: 10.1016/j.im.2015.02.003

14. Idowu-Adebayo F, Fogliano V, Oluwamukomi MO, Oladimeji S, Linnemann AR.
Food neophobia among Nigerian consumers: a study on attitudes towards
novel turmeric-fortified drinks. ] Sci Food Agric. (2021) 101:3246-56. doi:
10.1002/jsfa.10954

15. Hartmann C, Shi J, Giusto A, Siegrist M. The psychology of eating insects: A cross-
cultural comparison between Germany and China. Food Qual Prefer. (2015) 44:148-56.
doi: 10.1016/j.foodqual.2015.04.013

16. Cox DN, Evans G. Construction and validation of a psychometric scale to measure
consumers’ fears of novel food technologies: The food technology neophobia scale. Food
Qual Prefer. (2008) 19:704-10. doi: 10.1016/j.foodqual.2008.04.005

Frontiers in Nutrition

10.3389/fnut.2025.1584409

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Gen Al was used in the creation of
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

17. Prescott ], Chheang SL, Jaeger SR. Food neophobia: Higher responsiveness to
sensory properties but low engagement with foods generally. J Sens Stud. (2022) 37:2771.
doi: 10.1111/joss.12771

18. Giacalone D, Jaeger SR. Consumer acceptance of novel sustainable food
technologies: A multi-country survey. J Clean Prod. (2023) 408:137119. doi:
10.1016/j.jclepro.2023.137119

19.Ibarra-Cantu C, Cheetham DF. Consumer multiculturation in multicultural
marketplaces: Mexican immigrants’ responses to the global consumer culture
construction of Tex-Mex as Mexican food. J Bus Res. (2021) 134:70-7. doi:
10.1016/j.jbusres.2021.054012

20. McCracken G. Culture and consumption: A theoretical account of the structure
and movement of the cultural meaning of consumer goods. J Consum Res. (1986)
13:71-84. doi: 10.1086/209048

21. Nederkoorn C, Houben K, Havermans RC. Taste the texture. The relation between
subjective tactile sensitivity, mouthfeel and picky eating in young adults. Appetite. (2019)
136:58-61. doi: 10.1016/j.appet.2019.01.015

22. Hazley D, Stack M, Walton ], McNulty BA, Kearney JM. Food neophobia across
the life course: Pooling data from five national cross-sectional surveys in Ireland.
Appetite. (2022) 171:105941. doi: 10.1016/j.appet.2022.105941

23. Jezewska-Zychowicz M, Plichta M, Drywien ME, Hamulka J. Food neophobia
among adults: differences in dietary patterns, food choice motives, and food labels
reading in poles. Nutrients. (2021) 13:1590. doi: 10.3390/nu13051590

24. Mennella JA, Bobowski NK. The sweetness and bitterness of childhood: Insights
from basic research on taste preferences. Physiol Behav. (2015) 152:502-7. doi:
10.1016/j.physbeh.2015.05.015

25. Waller BM, Liebal K, Burrows AM, Slocombe KE. How can a multimodal
approach to primate communication help us understand the evolution of
communication? Evol Psychol. (2013) 11:538-49. doi: 10.1177/147470491301100305

26. Wang GA, Jiao J, Abrahams AS, Fan W, Zhang Z. Expertrank: A topic-aware expert
finding algorithm for online knowledge communities. Decision Support Systems. (2013)
54:1442-51. doi: 10.1016/j.dss.2012.12.020

27.Feng H, Tian J, Wang HJ, Li M. Personalized recommendations based on time-
weighted overlapping community detection. Inf Manag. (2015) 52:789-800. doi:
10.1016/j.im.2015.02.004

28.Yan Z, Xing M, Zhang D, Ma B. EXPRS: An extended page rank method for
product feature extraction from on- line consumer reviews. Inf Manag. (2015) 52:850-8.
doi: 10.1016/§.im.2015.02.002

29. Eirinaki M, Pisal S, Singh J. Feature-based opinion mining and ranking. J Comput
Syst Sci. (2012) 78:1175-84. doi: 10.1016/j.jcss.2011.10.007

30. Santos RL. Information retrieval on the blogosphere. Found Trends Inf Retr. (2012)
6:1-125. doi: 10.1561/1500000026

31.LiN, Wu DD. Using text mining and sentiment analysis for online forums hotspot
detection and forecast. Decis  Support Syst. (2010) 48:354-68. doi:
10.1016/j.dss.2009.09.003

frontiersin.org


https://doi.org/10.3389/fnut.2025.1584409
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.1038/s43016-021-00269-x
https://doi.org/10.1038/s41586-020-2616-y
https://doi.org/10.1038/s43016-020-0112-z
https://doi.org/10.1016/j.foodqual.2017.10.010
https://doi.org/10.1016/j.foodqual.2017.03.012
https://doi.org/10.1016/j.foodqual.2014.07.008
https://doi.org/10.1038/s41467-022-28732-8
https://doi.org/10.1016/j.biotechadv.2020.107536
https://doi.org/10.1016/j.meatsci.2019.03.005
https://doi.org/10.1016/j.jenvman.2023.118401
https://doi.org/10.1038/s43016-020-0094-x
https://doi.org/10.1108/CAER-12-2018-0241
https://doi.org/10.1016/j.im.2015.02.003
https://doi.org/10.1002/jsfa.10954
https://doi.org/10.1016/j.foodqual.2015.04.013
https://doi.org/10.1016/j.foodqual.2008.04.005
https://doi.org/10.1111/joss.12771
https://doi.org/10.1016/j.jclepro.2023.137119
https://doi.org/10.1016/j.jbusres.2021.05.012
https://doi.org/10.1086/209048
https://doi.org/10.1016/j.appet.2019.01.015
https://doi.org/10.1016/j.appet.2022.105941
https://doi.org/10.3390/nu13051590
https://doi.org/10.1016/j.physbeh.2015.05.015
https://doi.org/10.1177/147470491301100305
https://doi.org/10.1016/j.dss.2012.12.020
https://doi.org/10.1016/j.im.2015.02.004
https://doi.org/10.1016/j.im.2015.02.002
https://doi.org/10.1016/j.jcss.2011.10.007
https://doi.org/10.1561/1500000026
https://doi.org/10.1016/j.dss.2009.09.003

Shan et al.

32.Mikolov T. Distributed representations of words and phrases and their
compositionality. Adv Neural Inf Proces Syst. (2013) 26:3111-9.

33.Li K, Lin Z, Wang X. An empirical analysis of users’ privacy disclosure behaviors
on social network sites. Inf Manag. (2015) 52:882-91. doi: 10.1016/j.im.2015.07.006

34. Karaagac Y, Bellikci-Koyu E. A narrative review on food neophobia throughout
the lifespan: relationships with dietary behaviours and interventions to reduce it. Br J
Nutr. (2023) 130:793-826. doi: 10.1017/S0007114522003713

35. Motoki K, Park J, Spence C, Velasco C. Contextual acceptance of novel and
unfamiliar foods: Insects, cultured meat, plant-based meat alternatives, and 3D
printed foods. Food Qual Prefer. (2022) 96:104368. doi: 10.1016/j.foodqual.2021.
104368

36. Wilks M, Hornsey M, Bloom P. What does it mean to say that cultured meat is
unnatural? Appetite. (2021) 156:104960. doi: 10.1016/j.appet.2020.104960

37.Muda L, Begam M, Elamvazuthi I. Voice recognition algorithms using mel
frequency cepstral coefficient (MFCC) and dynamic time warping (DTW) techniques.
J Comput. (2010) 2:138-43.

38. Nezlek JB, Forestell CA. Food neophobia and the Five Factor Model of personality.
Food Qual Prefer. (2019) 73:210-4. doi: 10.1016/j.foodqual.2018.11.007

39. Schubel JR, Thompson K. Farming the sea: the only way to meet humanity’s future
food needs. Geo Health. (2019) 3:238-44. doi: 10.1029/2019GH000204

40. Szakaly Z, Kovacs B, Soos M, Kiss M, Balsa-Budai N. Adaptation and validation
of the food neophobia scale: the case of Hungary. Food Secur. (2021) 10:1766. doi:
10.3390/foods10081766

Frontiers in Nutrition

11

10.3389/fnut.2025.1584409

41.Qi J, Fu X, Zhu G. Subjective well-being measurement based on Chinese
grassroots blog text sentiment analysis. Inf Manag. (2015) 52:859-69. doi:
10.1016/j.im.2015.06.002

42. Cheng L, Zhang S, Lou X, Huang ], Rao E, Bai R. How does tie strength dispersion
within inter-organizational networks affect agricultural technological innovation?
Evidence from China. Land. (2021) 10:717. doi: 10.3390/land10070717

43. Faith MS, Heo M, Keller KL, Pietrobelli A. Child food neophobia is heritable,
associated with less compliant eating, and moderates familial resemblance for BMI.
Obesity. (2013) 21:1650-5. doi: 10.1002/0by.20369

44. Cao Q, Duan W, Gan Q. Exploring determinants of voting for the “helpfulness” of
online user reviews: A text mining approach. Decis Support Syst. (2011) 50:511-21. doi:
10.1016/j.dss.2010.11.009

45. Zhang YY, Palma MA, Jin SS, Yuan XT. Personalized recommendations based on
time-weighted overlapping community detection. Inf Manag. (2019) 35:69-83. doi:
10.1002/agr.21583

46.Li W, Shao W, Ji SX, Cambria E. BiERU: Bidirectional emotional recurrent unit for
conversational sentiment analysis. Neurocomputing. (2022) 467:73-82. doi:
10.1016/j.neucom.2021.09.057

47. Koirala S, Prakash S, Karim A, Bhandari B. Shape morphing of foods: Mechanism,
strategies, and applications. Trends in Food Science & Technology. (2023) 139:104135.
doi: 10.1016/j.tifs.2023.104135

48.Blei DM, Lafferty JD. A correlated topic model of science. Annals of Applied
Statistics. (2007) 1:17-35. doi: 10.1214/07-aoas114

frontiersin.org


https://doi.org/10.3389/fnut.2025.1584409
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.1016/j.im.2015.07.006
https://doi.org/10.1017/S0007114522003713
https://doi.org/10.1016/j.foodqual.2021.104368
https://doi.org/10.1016/j.foodqual.2021.104368
https://doi.org/10.1016/j.appet.2020.104960
https://doi.org/10.1016/j.foodqual.2018.11.007
https://doi.org/10.1029/2019GH000204
https://doi.org/10.3390/foods10081766
https://doi.org/10.1016/j.im.2015.06.002
https://doi.org/10.3390/land10070717
https://doi.org/10.1002/oby.20369
https://doi.org/10.1016/j.dss.2010.11.009
https://doi.org/10.1002/agr.21583
https://doi.org/10.1016/j.neucom.2021.09.057
https://doi.org/10.1016/j.tifs.2023.104135
https://doi.org/10.1214/07-aoas114

	Food neophobia: psychological dimensions of consumer perception and emotional sentiment in social media discourse
	1 Introduction
	1.1 Future food
	1.2 What is the perception of future food?
	1.3 Application of SMA in future food

	2 Materials and methods
	2.1 Data collection
	2.2 Data preprocessing and cleaning
	2.3 Topic modeling
	2.3.1 LDA framework
	2.3.2 Process of topic modeling using LDA
	2.3.3 Word embedding analysis
	2.3.4 Sentiment analysis

	3 Results
	3.1 Clustering of future food topics
	3.2 Relationship between future food neophobia and perceptual dimensions
	3.3 Public sentiment and perceptions of future foods
	3.4 Public perceptions of future foods across different dimensions

	4 Discussion
	4.1 Future food perception
	4.2 Future food perception and neophobia
	4.3 Future food sentiment analysis
	4.4 Sentiment analysis in various perception dimensions
	4.5 Practical implications
	4.6 Limitations and future research

	5 Conclusion

	References

