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Proteins of the future: a bibliometric study of alternative food acceptance

Abstract

The present study aimed to evaluate the state of research linking alternative proteins with consumer attitude
and behavior, through a bibliometric analysis of 265 documents indexed in Scopus. The methodology
involved the identification of descriptive indicators such as temporal evolution of publications, journals,
authors and most cited documents. A qualitative content analysis was also carried out to determine
research designs, data sources and predominant analysis techniques. The results show an exponential
growth of publications since 2018, with majority contributions from Europe and North America. In

terms of methodological aspects, quantitative and empirical survey-based studies predominate. The
literature linkage evidenced three streams: overcoming cultural barriers towards edible insects, factors
predicting general acceptance of alternative proteins, and acceptance drivers specifically for plant-based
meat substitutes. Future research opportunities include the need for more comparative studies across
countries and population segments, experimentation with communication and packaging strategies,
forms of gradual insertion into the diet, and analysis of microbial and fungal protein sources.

Keywords: alternative proteins, innovative foods, entomophagy, consumer behavior.

Resumen

El presente estudio evalué el estado de la investigacion que vincula las proteinas alternativas con la
actitud y comportamiento del consumidor, mediante un andlisis bibliométrico de 265 documentos
indexados en Scopus. La metodologia identificéd indicadores como: evolucién temporal de publicaciones,
revistas, autores y documentos mas citados. También se realizé un andlisis cualitativo de contenido

para determinar disefos de investigacion, fuentes de datos y técnicas de analisis predominantes. Los
resultados muestran un crecimiento exponencial de publicaciones desde 2018, con aportes mayoritarios
de Europa y Norteamérica. El acoplamiento bibliografico evidencio tres corrientes: la superacién de
barreras culturales hacia los insectos comestibles, los factores que predicen la aceptacion general de
proteinas alternativas, y los impulsores de aceptacién para los sustitutos vegetales de la carne. Las
oportunidades de investigacion futura destacan la necesidad de mas estudios comparativos entre
paises y segmentos poblacionales, la experimentacidn con estrategias de comunicacién y empaque,
formas de insercién paulatina en la dieta, y el analisis de fuentes proteicas microbianas y fungicas.

Palabras clave: proteinas alternativas, alimentos innovadores,
entomofagia, comportamiento del consumidor.
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1. Introduction

Alternative proteins, derived from sources
such as insects, algae, cultured meat, veg-
etables, and other non-animal substitutes,
have garnered significant attention and
interest from the global community, par-
ticularly in response to current challenges
related to sustainability and food security
(Tang & Chung, 2023). These novel protein
sources have been extensively studied in
the scientific literature, with a focus on their
nutritional profiles and environmental sus-
tainability, positioning them as promising
alternatives to conventional animal-based
proteins (Ketelings et al., 2023). However,
despite these advantages, the integration of
alternative proteins into daily diets has been
hindered by consumer reluctance and pre-
conceived notions, representing a significant
barrier to their widespread adoption (Heijnk
& Schuenemann, 2023).

An analysis of the scientific literature reveals
that various factors influencing consumer ac-
ceptance or rejection of alternative proteins
have been extensively explored (Marquis et
al., 2023). These factors include perceptions
of healthiness and nutrition, environmental
sustainability, novelty and unfamiliarity, neo-
phobia, price, and emotional reactions such
as disgust and aversion (Jiang & Farag, 2023).
Additionally, studies have investigated the
effectiveness of strategies to enhance accep-
tance, such as packaging design, information
dissemination, and repeated exposure (Tang
etal., 2023).

Nevertheless, despite these studies, com-
prehensive reviews summarizing and con-
densing the state of research in this field
are still lacking. Bibliometrics, recognized
as a robust and systematic methodology,

provides the necessary tools to conduct an
exhaustive and detailed analysis of the sci-
entific literature, enabling the identification
of trends and publication patterns, as well as
the assessment of the influence and reach of
research in this field (Molina-Collado et al.,
2021). Through this technique, it is possible to
quantify and analyze the impact of scientific
works, revealing collaboration networks, the
most prolific sources, and the documents
that have set a milestone in research (Yu et
al., 2020).

Addressing this research gap, the primary
objective of this article is to evaluate the state
of research linking alternative proteins with
consumer attitudes, acceptance, and overall
behavior. The research questions guiding
this study are: (i) How has the field related to
consumer acceptance of these types of foods
developed?; (i) Which sources, countries, and
authors are the most productive in this area?;
(iii) Which documents are the most cited?; (iv)
What are the prevailing research trends?; (v)
What methodological approaches (methods
and research techniques) are used to study
this field?; and (vi) What should be the future
research directions?

To address these questions, the Scopus
academic database was used to analyze 265
scientific documents related to the topic of
interest. Descriptive indicators were obtained
using the analysis tools provided by this
database. Additionally, VOSviewer software
was used to create bibliographic coupling
maps, which allowed the identification of the
most significant research trends in this area.
Finally, a content analysis of the documents
included in the sample was conducted to
determine the most commonly used re-
search techniques in this field and to identify
research gaps.
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In light of the above, the contribution of
this study initially lies in identifying how
the acceptance of these types of products
has been analyzed in consumer behavior,
as well as in recognizing the main scientific
trends. Therefore, the results provide a foun-
dation for areas such as food development,
marketing of these products, organizational
structuring for companies deciding to market
and produce them, and even fields related
to nutrition.

2, Methodology
2.1 Alternative proteins

In recent times, alternative proteins have
emerged as a promising avenue to address
sustainability and health concerns associated
with the consumption of animal proteins.
Conventional livestock farming, which has
been a cornerstone of the human diet for
millennia, is now under scrutiny for its detri-
mental environmental impacts (Realini et al.,
2023). According to Ford et al. (2023), the meat
production chain is significantly responsible
for greenhouse gas emissions, deforestation
to create space for livestock and forage crops,
and the disproportionate use of water and ag-
ricultural land. These factors have accelerated
the search for viable alternatives.

Plant-based proteins are at the forefront
of emerging substitutes, with advances in
food engineering enabling the replication
of the texture and flavor of animal meat.
Meanwhile, lab-cultivated protein offers a
futuristic promise of “real” meat without the
need to raise and slaughter animals (White,
2022). Edible insects, considered a delicacy
in some cultures and a taboo in others, pres-
ent an opportunity due to their high protein
content and low resource requirements for

production. Similarly, algae and fungi, with
their ability to grow in adverse conditions
and their unique nutritional profiles, are
promising candidates in this food paradigm
shift, as noted by Chen (2022).

Moura et al. (2022), argue that these food
innovations not only mimic the nutritional
value of their animal counterparts but also
offer ecological benefits by reducing the
carbon footprint and natural resource con-
sumption. Despite these advances, Mancini
and Antonoli (2022), emphasize that consid-
erable obstacles remain for the widespread
adoption of alternative proteins, including
technical challenges in large-scale produc-
tion, regulations that need to be adapted to
new products, and consumer reluctance to
change deeply ingrained dietary habits.

2.2 Consumer attitudes towards
alternative proteins and foods

Contemporary research has highlighted the
importance of understanding consumer atti-
tudes towards alternative proteins, employing
theoretical frameworks such as the Theory of
Planned Behavior (TPB). These studies suggest
that the willingness to purchase alternative
proteins is influenced by the consumer’s
attitude towards the product, perceived
benefits, and the social norms governing its
consumption (Bogueva & Marinova, 2022).
Despite the growing interest and curiosity
among consumers, significant barriers limit
the acceptance of alternative proteins. These
barriers include adverse emotional reactions
such as rejection and disgust, as well as con-
cerns about potential risks associated with
their consumption (Chen, 2022). Therefore,
sensory acceptance of these proteins is crucial
and is directly affected by their organoleptic
attributes, such as taste, texture, and appear-
ance (Hirunyophat et al., 2023).
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In this context, systematic literature reviews
become essential for analyzing progress and
gaps in research related to the acceptance of
alternative proteins. These reviews can pro-
vide a solid foundation for future research,
helping to bridge the gap between product
innovation and consumer acceptance, and
potentially fostering a smoother transition
towards more sustainable diets that are ac-
ceptable at both sensory and emotional levels.

2.3 Method

For this study, bibliometric methods were
applied to systematically analyze the scien-

tific literature on alternative proteins. Biblio-
metrics, as a methodological tool, allowed
us to employ statistical and mathematical
techniques to retrieve, organize, and analyze
relevant scientific publications (Keramatfar
& Amirkhani, 2019). This methodological ap-
proach was chosen for its ability to overcome
common limitations in traditional literature
reviews, such as biases in study selection and
the lack of quantitative indicators (Rowe et al.,
2023). Our methodological process is outlined
in the following section of the study, detailing
the steps and tools used in data collection and
analysis, ensuring a rigorous and objective
approach to understanding the current state
of research in this field (see Figure 1).

Quallitative
analysis

Database Definition of
selection search thesauri

Debugging of
information

Download the
information

Bibliometric report
Construction

Descriptive
indicators

Networks /

diagrams

Figure 1. Methodological process (Adapted from Osorio et al., 2023).

Database Selection: For the bibliometric
analysis, Scopus was selected due to its
multidisciplinary nature and its recognition
within the scientific community (Livia et al.,
2022). Its extensive database of academic
documents ensures comprehensive cover-
age of the field of study.

Definition of Search Thesauri: Careful selec-
tion of keywords was essential to ensure the
relevance and comprehensiveness of the
research. A comprehensive search strategy

was developed using two sets of terms: the
first related to alternative proteins, including
“Alternative protein sources,” “insect-based
foods,” “plant-based proteins,” “entomopha-
gy,” “algae-based foods,” “meat alternatives,”
and “meat substitutes”; the second set fo-
cused on consumer attitudes, with terms like
“consumer attitudes,” “Willingness to buy,”
“Willingness to try,” “purchase intention,” and
“consumer acceptance.” This strategy was
applied in Scopus, conducting searches in
the title, abstract, and keyword fields of the

nu
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articles. Additionally, Boolean operators were
used to combine these terms, ensuring that
each retrieved document included at least
one term from each set.

Data Refinement: To refine our selection and
ensure the quality and relevance of the docu-
ments, several inclusion and exclusion criteria
were implemented. Regarding inclusion, we
focused on peer-reviewed scientific articles
published in all languages and fields of sci-
ence that directly addressed the intersection
between alternative proteins and consumer
attitudes. Conferences, book reviews, and
publications in languages other than English
were excluded. Additionally, a time frame
covering the last ten years (2011-2023) was
established to capture the most recent trends
in the field. During the refinement process,
titles and abstracts were manually reviewed
to verify thematic relevance, eliminating those
that did not closely align with our research ob-
jectives. This selection and refinement process
resulted in a final sample of 265 documents,
all of which are scientific articles representing
original research with data and methods vali-
dated by peer review. It is important to note
that the final extraction of documents was
carried out on November 1, 2023, thus estab-
lishing a clear temporal limit for our analysis.

Data Download: Bibliometric data were
downloaded in CSV format from the Scopus
database. This dataset included detailed
information on each publication, specifi-
cally: document title, author names, year of
publication, DOI, abstract, keywords, journal
name, and list of cited references. The choice
of CSV format was due to its versatility and
compatibility with various software special-
ized in bibliometric analysis.

Descriptive Indicators: Indicators such as the
temporal evolution of publications, the most

productive journals, the most productive
countries, and the most cited documents
were identified. These indicators provide an
overview of the impact and distribution of
research in the field.

Qualitative Document Analysis: To delve
deeper into the analysis of the selected ar-
ticles, a qualitative analysis was conducted.
This process involved a detailed and sys-
tematic review of each article, specifically
focusing on their abstracts and methodolo-
gies. Two researchers carried out this review,
carefully reading each mentioned section
to extract relevant information about the
research designs employed, the types of
studies conducted, the sources of informa-
tion used, and the data analysis tools ap-
plied. To ensure the rigor of the analysis, a
protocol based on the guidelines proposed
by Gupta et al. (2006) and Donthu et al.
(2021) was followed. Similarly, content analy-
sis was applied to the theoretical sections
of the articles to identify the main variables
explored in the field, the most recurring re-
search hypotheses, and the most commonly
used theories or theoretical models in this
field. This operationalization approach was
applied following Lopes & Carvalho (2018).
Finally, a manual review of the future re-
search sections was conducted to identify
future trends in this field.

Network Mapping: VOSviewer software was
employed for the creation of bibliographic
coupling maps, allowing the identification
of the main research streams.

Bibliometric Report Construction: After the
analysis, the bibliometric report was con-
structed, which synthesizes the findings and
provides a detailed structure of the state of
research in the field of alternative proteins
and consumer behavior
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3. Results and discussion

3.1 Evolution of scientific production

To begin with the descriptive results, Figure
2 presents the evolution of scientific produc-
tion and citation in the field of alternative
proteins over time. The production and cita-
tion count in the field of alternative proteins
demonstrates a dynamic and fluctuating

trajectory over the years. Beginning in 2011
with three publications, the field garnered
a significant 732 citations, indicating early
recognition and impact. The following year,
2012, saw no publications or citations, rep-
resenting a brief lull in activity. However,
the years that followed showed varied levels
of academic engagement, with 2013 and
2014 accumulating 445 and 343 citations
respectively, despite a minimal number of
publications.
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Figure 2. Evolution of scientific publications over time.

A more pronounced growth phase com-
menced in 2016 with a marked increase to
1,143 citations, corresponding to seven pub-
lications, suggesting heightened academic
interest and relevance. The upward trend
continued into 2017 and 2018, with citations
reaching 800 and 941, respectively. The year
2019 stands out significantly with 24 publica-
tions attracting 1,812 citations, reflecting a
surge in both research output and academic
attention.

This momentum continued into 2020 with
31 publications and 1,716 citations, solidify-
ing the field’s relevance. However, despite
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a substantial rise in publications, 2021 and
2022 saw slightly lower but still impressive
citation counts of 1,101 and 1,120, respec-
tively. In 2023, while the number of publica-
tions remained high at 59, the citation count
dropped to 428. This overall pattern under-
scores the evolving impact and recognition
of research within the domain of alternative
proteins over the years.

3.2 Most productive countries in the field

Table 1 reveals a diverse and concentrated
academic geography in the production of
documents on the subject. The United King-
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dom leads with 37 publications, followed by
the Netherlands (33) and the United States
(30), together representing 24.6% of the
total analyzed. Germany and Italy share the
fourth position with 28 contributions each.
The participation of countries outside Europe
and North America, such as Australia (18) and
China (12), is noteworthy, highlighting the
growing interest in the Asia-Pacific region.
However, the presence of Latin America is
modest, with Brazil leading the region with
only 10 documents. This distribution reflects

global research and publication patterns,
where regions like Latin America generally
produce less than the United States and Eu-
rope due to factors such as research invest-
ment and academic structures. Regarding
impact, it is notable that countries like the
Netherlands and Belgium, despite having
fewer publications, accumulate a high num-
ber of citations (2,032 and 1,226 respectively),
suggesting a significant influence of their
contributions in the field.

Table 1. Countries with the highest scientific production.

No. Country Document Citation
1 United Kingdom 37 1,388
2 Netherlands 33 2,032
3 United States 30 616
4 Germany 28 977
5 Italy 28 1,434
6 Australia 18 1,259
7 France 18 438
8 Canada 15 1,047
9 Belgium 14 1,226
10 Denmark 14 434

3.3 Journals of major publication

Continuing with the descriptive analysis,
Table 2 presents the most productive jour-
nals in the field of consumer attitudes and
behaviors toward alternative foods and
proteins. “Appetite” (United States) leads with
37 publications, a 1.27 impact factor, and an
H-index of 178, ranking in the Q1 quartile of
the Scimago Journal Rank (SJR). This journal
focuses on the psychological, social, and
cultural aspects of food consumption. “Food
Quality and Preference” (United Kingdom)
follows with 32 publications, a 1.13 impact
factor, and an H-index of 152, also in Q1,
concentrating on sensory perception and
consumer behavior. “Foods” and “Nutrients,”

both Swiss and in Q1, contribute 18 and 14
publications, respectively. “Foods” (impact
factor 0.87, H-index 97) covers food science
and technology, while “Nutrients” (impact
factor 1.3, H-index 209) specializes in human
nutrition. The “Journal of Insects as Food
and Feed” (Netherlands) matches “Foods” in
publications but ranks in Q2 with an impact
factor of 0.88 and an H-index of 42, reflect-
ing its specialized focus on entomophagy.
This distribution underscores the diversity
and specificity of research in the field, with
journals covering everything from psycho-
logical aspects to innovative technological
applications in alternative food.
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Table 2. Journals with the highest scientific production.

Journal Country Number of Quartile Impact H-Index
documents  (Scimago) Factor
Appetite United States 37 Q1 1.27 178
Food Quality And Preference United Kingdom 32 Q1 1.13 152
Foods Switzerland 18 Q1 0.87 97
Journal of Insects as Netherlands 18 Q2 0.88 42
Food and Feed

Nutrients Switzerland 14 Q1 1.3 209

3.4 Authors with the highest production

This section analyzes the contributions of the
five most prolific researchers in the study of
alternative proteins and their influence on
consumer attitudes and behavior (see Table
3). It is important to note that the h-index
mentioned for each author reflects their
overall academic impact, based on all their
publications, not just those related to this
specific field. Leading the group is Pieternel
Arianne Luning from Wageningen University
& Research in the Netherlands, with seven
documents and an h-index of 44, indicating
significant influence in areas such as child
nutrition and food safety, which can be cru-
cial when studying preferences in the con-
sumption of alternative proteins. In second
place is Beatriz Urbano from the University

of Valladolid, Spain, with six publications and
an h-index of 11. Her work focuses on cellular
agriculture and entomophagy. Frank Vries-
ekoop from Harper Adams University, United
Kingdom, also has six documents and a more
robust h-index of 24. His research spans
from cellular agriculture to meat consump-
tion. Johanna E. Elzerman from Van Hall-
Larenstein University of Applied Sciences,
United Kingdom, presents five documents
and an h-index of 5, focusing on consumer
behavior and meat consumption. Finally,
Giovanni Sogari from the University of Parma,
Italy, has five documents and an h-index of
21. His research on consumer behavior and
entomophagy may provide valuable insights
into consumers’ willingness to adopt innova-
tive diets that include alternative proteins.

Table 3. Authors with the most publications.

Author Documents h-index Afiliation Research areas
Luning, Wageningen Child nutrition, food safety,
Pieternel 7 44 University & Research,  gastronomic tourism
Arianne The Netherlands
Urbano, Beatriz 6 » University of Cellular agriculture, local food

Valladolid, Spain systems, entomophagy
Vriesekoop, Harper Adams Cellular agriculture, meat
Frank 6 24 University, United consumption, entomophagy,
Kingdom infant nutrition
Elzerman, Van Hall-Larenstein Meat Consumption,
Johanna E. University, Applied Consumer Behavior
3 > Sciences, United
Kingdom
Sogari, University of Meat consumption, entomophagy,
. . 5 21 .
Giovanni Parma, Italy consumer behavior, sea food
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3.5 Most cited documents

After discussing the most prolific authors,
Table 4 presents the five most cited papers
in the field of alternative proteins and con-
sumer behavior. Hoek et al. (2011) lead with
404 citations (31.07 citations/year), examin-
ing attitudes toward meat substitutes in the
United Kingdom and the Netherlands. Their
study reveals thatimproving sensory quality

and similarity to meat could be more effec-
tive than emphasizing ethical arguments to
attract consumers. Kumar et al. (2017) follow
with 333 citations (55.5 citations/year), high-
lighting the urgency for protein alternatives
due to population growth and resource scar-
city. They suggest that products mimicking
meat in taste, texture, and nutritional value
could meet various dietary needs.

Table 4. Most cited papers.

Document Title

[)
Author and Year %o

No. of Publication Citations Citations/
Year

1 Replacement of meat by meat substitutes. A survey on Hoek etal. (2011) 404 31.07
person-and product-related factors in consumer acceptance

2 Protein alternatives: Trends in meat substitutes Kumar et al. (2017) 333 55.5

3 Consumer acceptance of insect-based alternative meat Megido et al. (2016) 31 444
products in Western countries.

4 Flemish consumer attitudes towards more sustainable food Vanhonacker 289 289
choices etal. (2013)

5 Consumer acceptance of insect-based foods in the House (2016) 240 34.2

Netherlands: Academic and commercial implications

Megido et al. (2016) contribute with 311
citations (44.4 citations/year), exploring the
perception of entomophagy and the sensory
factors influencing the acceptance of insect-
based foods. They recommend a gradual
integration in non-visible forms within pre-
pared foods. Vanhonacker et al. (2013), with
289 citations (28.9 citations/year), analyze
Flemish consumer attitudes towards sustain-
able food options, identifying five consumer
segments based on personal relevance and
perceived ecological footprint.

Finally, House (2016), with 240 citations (34.2
citations/year), offers a critical view on the ac-
ceptance of insect-based foods in the Neth-
erlands, distinguishing between factors that
motivate initial trials and repeated consump-

tion. This research suggests evaluating these
foods using the same criteria as conventional
ones, focusing on early adopters.

3.6 Most common research methods
in the field

Upon reviewing the previously mentioned
descriptive data, the fifth table summa-
rizes the predominant methods, main data
sources, and methodological strategies
used in research that links alternative foods
and proteins with consumer behavior. The
framework for classifying the research works
is based on the models proposed by Gupta
et al. (2006) and Donthu et al. (2021). In this
case, content analysis was applied to the
abstracts of the 265 documents included in
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the study. Interpreting Table 5 reveals that
most studies are quantitative (70%), indicat-
ing a preference in the research community
for methods that allow for the collection and
analysis of numerical data and the ability to
generalize findings to a broader population.
The use of quantitative techniques is particu-
larly relevant in this field for identifying con-
sumption trends, determinants of product
acceptance, and the effectiveness of various
marketing strategies. Qualitative studies ac-

count for 18% of the sample and offer deep
insights into individual attitudes and percep-
tions, allowing for a richer and more detailed
understanding of consumer motivations and
barriers to the acceptance of alternative pro-
teins. Mixed-method studies, at 12%, reflect
a comprehensive approach that combines
the strengths of both methods to provide a
more holistic and corroborated view of the
studied phenomena.

Table 5. Research methods.

Research design

Quantitative

Qualitative

Mixed studies

Type of study

Empirical studies
Theoretical-conceptual studies

Literature reviews

Data collection techniques
Surveys

Documentary review
Interviews

Case studies
Experiments

Focus groups

Sensory evaluations
Other techniques

Data analysis techniques
Qualitative analysis
Descriptive analysis
Content analysis

Regression or correlation models

Cluster analysis

Other techniques
Proteins Research
Insects

Plant-based proteins
Cultivated meat

Other alternative proteins

70%
18%
12%

80%
5%
15%

57%
15%
13%
2%
15%
8%
3%
1%

14%
54%
11%
28%
11%
13%

23%
20%
4%
5%
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Regarding the type of study, empirical
research represents 80% of the analyzed
sample, highlighting a strong orientation
toward research based on direct observa-
tion and experimentation. This aligns with
the applied nature of consumer behavior re-
search, where empirical analysis can provide
substantial evidence for decision-making in
the food industry. Theoretical-conceptual
studies and literature reviews are less preva-
lent, suggesting a significant opportunity
for contributions that synthesize and build
theoretical frameworks in this domain.

In terms of data collection methods, sur-
veys are the predominant technique (57%),
reflecting their utility in assessing attitudes
and behaviors in large population samples.
Document reviews and experiments, each
accounting for 15%, are also relevant, indi-
cating a value placed on existing evidence
and controlled environments to test specific
hypotheses. Interviews and focus groups,
which together comprise 21%, are important
techniques for obtaining a more qualitative
and in-depth understanding of consumer
attitudes and behaviors. Sensory evalua-
tions and other techniques demonstrate the
diversity of methods employed to address
the multitude of aspects related to alterna-
tive proteins.

Regarding data analysis techniques, de-
scriptive analysis is the most used (54%),
consistent with the need to describe and
summarize large datasets to identify patterns
and trends. Regressions and correlation mod-
els are also significant (28%), highlighting
the importance of understanding relation-
ships and predicting factors that influence
consumer acceptance and behavior. Cluster
analyses and other identified techniques re-
flect the application of advanced and mixed
statistical methods to segment the market

and understand group dynamics within the
study domain.

Finally, concerning the type of protein
studied, there is a varied distribution that
reflects the wide spectrum of alternative
proteins in the market and research. Forty-
six percent of the documents address
multiple alternative proteins, suggesting
a holistic approach in many studies that
compare and contrast various options.
Insects, at 23%, represent a significant area
of interest, possibly due to their potential as
a sustainable protein source and the cultural
challenges associated with their acceptance
in many societies. Plant-based proteins
are the second most studied type (20%),
reflecting the growing popularity of plant-
based diets and innovation in this sector.
Cultivated meat, although representing only
4% of the studies, indicates an emerging
field with growth potential. Other alternative
proteins, such as fungi, algae, and dairy, make
up the remaining 5%, demonstrating the
diversity of options explored in the quest for
sustainable and acceptable protein sources
for consumers.

3.7 Analysis of key variables and theories
in the field of research

After analyzing the most commonly used
research methods in the field of interest,
content analysis was applied to the theoreti-
cal sections of the 265 documents included
in the study, aiming to identify the main
variables and theories established in the
field of study.

Various studies have analyzed the variables
influencing consumer attitudes and respons-
es toward meat substitute products. Among
the main predictors is food neophobia, which
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is negatively associated with purchase inten-
tion and acceptance of these products (Ford
etal., 2023; Lopez, 2023). People with higher
neophobia show a lower willingness to try
them. Sociodemographic aspects such as
age, gender, and educational level are also
related to differences in acceptance, with
younger consumers exhibiting a more posi-
tive attitude (Lopez et al., 2023; Clark et al.,
2021). Another relevant factor is the percep-
tion of risks associated with the consumption
of meat substitutes, which negatively affects
their attitude and acceptance (Legendre et
al., 2022; Begho & Zhu, 2023). On the contrary,
greater knowledge about the characteristics
and benefits of these products is linked to a
higher willingness to try them and a more
positive evaluation (Begho & Zhu, 2023;
Wang, 2022). Similarly, previous experience
with plant-based substitutes predicts greater
preference and subsequent acceptance (Cor-
nelissen & Piqueras-Fizman, 2023; van Dijk et
al., 2023). Other variables such as environ-
mental concern, attachment to meat, type of
diet, and personal values also influence the
response to meat substitutes (van Dijk et al.,
2023; Sogari et al.,, 2022; Jang & Cho, 2022).

3.8 Most commonly used theories
in the field

The content analysis of the theoretical sec-
tions of the 265 documents also identified
the main theories employed to understand
consumer attitudes towards meat substi-
tutes. One of the prominent theoretical
approaches in the literature is the Theory of
Planned Behavior (TPB), which has been used
to understand how consumers’ beliefs about
the consequences of their choices, along
with the influence of social pressure and their
perceived control, shape their intention to
purchase and consume alternative proteins.

The repeated appearance of this theory in
the documents underscores its relevance
in predicting conscious and sustainable
consumption behavior (Jang & Cho, 2022).
The Technology Acceptance Model (TAM),
provides a framework for analyzing how con-
sumers perceive the usefulness and ease of
use of alternative proteins, which is crucial for
their widespread adoption. This model helps
companies and policymakers design strate-
gies that enhance the perception of food
innovations and encourage their integration
into everyday life (Begho & Zhu, 2023).

The Diffusion of Innovations Theory has
also been used in this field, offering insights
into how new ideas and products, such as
alternative proteins, spread across different
social groups, identifying key factors that ac-
celerate or inhibit their adoption. This theory
is particularly valuable for developing market
tactics that increase the adoption speed of
these products (Zhou et al., 2022). Similarly,
the Theory of Perceived Value is crucial for
understanding how consumers balance the
perceived cost and benefit of meat substi-
tutes, which directly affects their willingness
to purchase and recommend these products
to others (Shin et al., 2023).

Both the Cognitive Dissonance Theory and
the Protection Motivation Theory are closely
related to psychological reactions to informa-
tion about the impacts of conventional meat
and available alternatives. These theories
explain how consumers justify their purchase
decisions and how concerns about health
and the environment can motivate consum-
ers to switch to more sustainable options
(Jang & Cho, 2022).

Lastly, among the theoretical approaches
used in this field is the Competing Values
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Theory, which suggests that the conflict
between different values (such as personal
pleasure vs. environmental well-being) can
influence consumer decisions, providing a
framework for understanding the complex
deliberations individuals face when choosing
foods (de Koning et al., 2020).

39 Research streams

After presenting the descriptive indicators,
methodologies, data sources, and research
approaches used in the field that studies
consumer behaviors towards novel foods
and proteins, this section introduces the bib-
liographic coupling map that identifies the
main research streams. According to Boeris
(2010), the relationship between two or more
scientific articles can be determined by the
number of bibliographic references they
share. Bibliographic coupling is a method
that facilitates tracking the interconnections
between articles within a specific discipline.
This method is useful for uncovering clusters

of closely linked articles that represent pre-
dominant lines of research.

A bibliographic coupling map (Figure 3), was
generated using the bibliometric software
VOSviewer to highlight the most referenced
articles. For the creation of this map, all articles
in our sample were considered, establishing
a minimum citation threshold to include an
article in the analysis. The association strength
normalization method was used to calcu-
late the similarity between articles, and the
VOSviewer clustering algorithm was applied
to identify clusters, adjusting the resolution
parameter to optimize the detection of coher-
ent groups. The resulting analysis revealed
a cluster structure suggesting the presence
of three main research trends. These trends
were identified based on the density of con-
nections within each cluster, the centrality of
certain articles within each group, and the
thematic coherence of the grouped articles.
This last criterion was determined through a
qualitative analysis of the titles, abstracts, and
keywords of the articles in each cluster.
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3.10 Detailed clusters from bibliographic
coupling

Cluster 1: edible insects overcoming psycho-
logical and cultural barriers

This cluster focuses on investigating the psy-
chological and cultural barriers that hinder
the adoption of insects as food in Western
societies. House (2016), for example, explores
factors like food neophobia, disgust, and
negative sensory expectations that cause
consumers to reject insects. Megido et al.
(2016) and Sogari et al. (2022), argue that
strategies are needed to overcome these
barriers, such as hiding insects in processed
foods, highlighting nutritional and environ-
mental benefits, and conducting informative
campaigns. It is concluded that Western
consumers prefer processed products with
invisible insects over whole insects (Tucker,
2014).

Cluster 2: Preferences and acceptance of
alternative proteins

This cluster examines consumer attitudes
towards alternative protein sources, includ-
ing insects, cultured meat, and plant-based
proteins (Goméz-Luciano et al., 2019). The
articles in this stream use methodologies
like choice surveys and conjoint analysis
to understand drivers of acceptance. Hart-
man et al. (2018), identify the need to shift
to less meat-intensive diets for health and
environmental reasons. Findings indicate
that consumers prefer plant-based proteins
(Gomez-Luciano et al., 2019) but are also
open to cultured meat and insects if the
nutritional and sustainability benefits are
emphasized (Cox et al., 2011). Sensory charac-
teristics and price also influence acceptance
(Alemu et al., 2019).

Cluster 3: Determinants of acceptance for
meat substitutes

This research stream focuses on the factors
influencing the acceptance of meat substi-
tutes, such as soy and gluten products. Hoek
etal. (2011) and Kumar et al. (2017), compare
regular consumers of these products with oc-
casional and non-consumers. It is identified
that food neophobia and negative sensory
expectations are significant barriers. Non-
consumers, in particular, expect substitutes
to be similar to meat (Kumar et al., 2017).
Therefore, it is concluded that to increase
acceptance, companies should improve
sensory qualities and resemblance to meat
rather than emphasizing ethical arguments
(Hoek et al., 2011).

Research opportunities

To identify research gaps in the area explor-
ing acceptance and behaviors towards al-
ternative proteins, a qualitative analysis was
conducted by examining the conclusions,
limitations, and recommendations for future
research sections of the last 59 documents
published during 2023. This examination
revealed several emerging trends and fields
expected to be of vital importance in the
near future.

Opportunity 1: Antecedents and Consequen-
ces of Acceptance of Alternative Proteins

There is a need for more studies exploring
the factors that motivate or discourage the
consumption of these proteins in different
population segments. Several studies high-
light differences according to countries, cul-
tures, gender, and age groups. For instance,
in Western countries, barriers related to
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rejection and aversion predominate, while
in China, health is the primary motivator.
Understanding these variations is crucial for
developing effective marketing strategies
by region and demographic group (Ford et
al., 2023).

Opportunity 2: Communication Strategies
to Reduce Resistance to Alternative Proteins

Another promising line is experimenting
with different communication approaches
and informational content to reduce percep-
tual barriers and increase acceptance. Several
studies found positive effects when present-
ing environmental, health, or animal welfare
benefits, but more research is needed to de-
termine the optimal messages by audience
and product type (Stone et al., 2023).

Opportunity 3: Impact of the Presentation of
Alternative Proteins

Itis also necessary to delve into how packag-
ing, labeling, and product design influence
purchase decisions. Some studies indicate
that familiar images, transparent windows,
and anthropomorphic designs can improve
acceptance, but more tests are needed in real
consumption conditions (Wang & Park, 2023).

Opportunity 4: Integration of Alternative
Proteins into Diets

Further research is needed on effective ways
to introduce these proteins into diets, as sev-
eral studies indicate that consumers do not
see them as direct substitutes for traditional
meats. Strategies such as gradual incorpora-
tion into mixed products and developing
preparations that highlight positive sensory at-
tributes could be explored (Jiang & Farag, 2023).

Opportunity 5: Viability of Microbial Proteins

Most studies focus on plant-based, insect,
and cultured proteins. More research is
needed on the viability of alternative sources
such as microbial and fungal proteins, as well
as comparative analyses to determine the
strengths and weaknesses of each option in
terms of consumer acceptance (Tzompa-Sosa
et al., 2023).

4, Conclusions

This bibliometric study reveals the rapid
growth of research on the acceptance of
alternative proteins and consumer behavior.
Since 2018, there has been an exponential
increase in publications, primarily driven by
developed countries in Europe and North
America, with the United Kingdom, the
Netherlands, and the United States leading
the way. However, this geographical distri-
bution highlights a significant gap. Despite
the tradition of insect consumption in Africa
and some South and Central American coun-
tries, scientific production in these regions
is sparse, with nations like Uganda, Mexico,
Ecuador, and Nigeria barely represented in
the academic literature.

Methodologically, empirical quantitative
studies predominate, mainly using surveys.
It is recommended to complement these
with qualitative approaches to delve deeper
into consumer motivations. Content analysis
identified key factors influencing the ac-
ceptance of alternative proteins, including
food neophobia, sociodemographic factors,
perception of risks and benefits, and previ-
ous experience. Seven theories stand out in
the analysis of consumer behavior, among
them the Theory of Planned Behavior and
the Technology Acceptance Model.
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The main research streams focus on over-
coming barriers to edible insects, under-
standing the general acceptance of alterna-
tive proteins, and analyzing the drivers of
plant-based meat substitute consumption.
For future research, more comparative stud-
ies between populations and countries are
suggested, as well as experimentation with
communication strategies, analysis of the
impact of packaging, and exploration of
microbial protein sources.
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