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Abstract: The agri-food sector is expanding, driven by growing global demand. At the
same time, it faces the challenge of increasing its efficiency and adopting sustainable
practices. This study aimed to map scientific production in this field, identifying trends,
emerging themes, critical gaps, and future directions for research. A bibliometric analysis
was conducted with 5141 papers published between 1977 and 2024, extracted from the
Scopus and Web of Science databases. We applied keyword co-occurrence analysis, the-
matic analysis, thematic evolution, and three-field graphs using the metrics betweenness
centrality, closeness centrality, and PageRank. The results revealed a significant growth in
publications in the agri-food sector, especially after 2012, emphasizing the high centrality
and relevance of themes such as sustainability, agri-food, and agriculture. Topics such
as bioactive compounds, blockchain, and traceability were identified as areas of growing
interest, and the circular economy stood out as an emerging topic. Italy, Spain, and France
lead in scientific production and international collaboration. The most prominent journals
were Sustainability, the Journal of Cleaner Production, and Agriculture and Human Values.
Research in the sector is expanding, focusing on sustainability, the circular economy, and
bioactive compounds. International collaborations and high-impact journals are pillars for
advances in the sector.

Keywords: agri-food sector; food; sustainability; bibliometrics

1. Introduction
The agri-food sector is central to global challenges such as food security, sustainability,

and adaptation to climate change, affecting human life, public health, and global economic
systems [1,2]. With population growth and urbanization, the demand for food and resources
continues to increase. At the same time, the availability of agricultural land decreases,
resulting in an urgent need for technological solutions and resilient agricultural practices to
ensure sustainable supply [3,4]. In addition, extreme weather events and changes in carbon
dioxide levels intensify agri-food production challenges related to the quality and quantity
of food produced [1].
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The transition to more sustainable and efficient food systems is a priority. It has
been made possible by the increasing integration of digital technologies, such as artificial
intelligence, the Internet of Things (IoT), blockchain, and big data, in agricultural practices
and supply chain management [5–7]. These technologies promote significant improvements
in operational efficiency, traceability, and food waste reduction, contributing to constructing
smarter and more sustainable agri-food systems, known as “Agri-Food 4.0” [8,9]. Studies
show the importance of adhering to more sustainable practices and technological solutions
capable of facing global challenges [10–12].

Despite significant progress, gaps persist in international scientific collaboration, food
governance, and the impact of the financialization of the agri-food sector, especially in
regions with more significant economic and social pressure [13,14]. Studies indicate that
increased corporate investment in agricultural land in countries such as Canada and
Australia has impacted farm ownership and control, raising concerns about the inequalities
generated by this process [15]. At the same time, regulations and policies, such as those
implemented in Europe and Qatar, demonstrate the importance of robust legislation for
food safety and promoting sustainable production and consumption patterns [16–18].

Understanding scientific trends and identifying critical gaps in the agri-food sector is
essential to address these challenges and seize the opportunities offered by technological
innovations. This study uses a bibliometric analysis to map scientific production in the
sector, covering 47 years (1977–2024) and 5141 papers from the Scopus and Web of Science
(WoS) databases. The aim is to identify the main trends, emerging themes, research gaps,
and future directions, providing a comprehensive overview of the state of the art in the
field. By highlighting the centrality of topics, such as bioactive compounds, sustainability,
traceability, and blockchain, the work seeks to advance science in the agri-food sector.

The paper’s organization follows the IMRaD model, structuring the presentation of
the results into well-defined sections and ensuring a logical exposition [19].

2. Materials and Methods
2.1. Data Collection Method and Procedure

The Scopus and WoS databases were the primary data sources for this academic inves-
tigation, providing comprehensive data on research related to the agri-food sector. A search
expression was constructed with the terms “agri-food sector*” OR “agri-food system*”
OR “agri-food industry*” OR “agro-food sector*” OR “agro-food system*” OR “agro-food
industry*”. The asterisk (*) was used at the end of the root of words that have variations
to find all variations of that word. The searches were conducted on 21 November 2024.
Both databases’ “Topic” fields were used, allowing data to be retrieved in titles, keywords,
and abstracts. This study did not impose any temporal delimitation. Additionally, there
were no restrictions based on language; documents published in different languages were
included in the analysis. The initial search yielded 4154 documents in WoS and 5594 in
Scopus. After applying filters to focus solely on journal articles, these figures were reduced
to 3464 documents in WoS and 4342 in Scopus. Materials such as proceedings papers, book
chapters, and editorials were excluded from consideration. In the sequence, 2665 duplicate
documents were identified and removed, leading to a final dataset of 5141 documents
available for analysis.

The procedure of using only journal articles for bibliometric analysis is due to the
uniformity of information. Journals follow standardized norms and guidelines regarding
articles’ structure and formatting, allowing a greater range of bibliometric analyses and
more rigorous bibliometric analyses with less room for error. A highly relevant aspect
regarding the provision and standardization of data is the presence of keywords as a
standard in journal articles. Keywords are valuable indicators for identifying central
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themes and trends in a research area. Additionally, keywords with the same meaning
(synonyms and the same terms in different languages) were identified and grouped. The
most frequently used term was kept; the others were added to the primary term.

A bibliometric study employing mathematical and statistical methods was then con-
ducted to evaluate the scientific knowledge generated, measure information flows, and
analyze the quantitative aspects of production in the agri-food sector.

2.2. Data Analysis Method and Procedure

This study analyzed publication trends, identifying emerging and obsolete topics,
the countries that contributed most, and research collaboration patterns. The research
used networks to scientifically map fundamental knowledge clusters, highlighting the
interrelationships between topics and the relevance of contributions from different areas.

In academics, keyword analysis is an appropriate strategy for defining topics and
outlining central research subjects. This practice facilitates the visibility and dissemination
of work within the scientific community [20–22], configuring itself as a valuable approach
for identifying knowledge clusters in research areas. For this study, the keywords extracted
from the Scopus and WoS databases were subjected to analysis using RStudio, Bibliometrix
Rpackage, and Microsoft Excel software.

The Bibliometrix package, developed in R, offers tools for bibliometric and scientomet-
ric analyses. This package works in an open-source environment and integrates statistical
algorithms and data visualization tools, allowing detailed analyses [23].

The overview of the methodological procedures is illustrated in Figure 1.
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Figure 1. Methodological steps of the investigation. Source: own elaboration.

The methodological procedures adopted allowed for broad coverage without tempo-
ral or linguistic restrictions. Combining the WoS and Scopus databases ensured greater
comprehensiveness and reliability in the results obtained. Another relevant aspect was
the focus on the analysis of key terms, which allowed the identification of the most used
terms and the mapping of trends and gaps in the field of study. This approach enriches the
identification of patterns and provides a comprehensive view of the topic investigated.

3. Results
3.1. Evolution of Scientific Production

The descriptive analysis began with extracting 5141 documents, covering the period
from 1977 to 2024. Figure 2 illustrates the growth of scientific production directed at the
agri-food sector.
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Figure 2. Annual distribution of scientific production in the agri-food sector—1977 to 2024. Source:
own elaboration using RStudio, Bibliometrix Rpackage, and Excel software 2016, 2024.

3.2. Thematic Analysis

With the co-occurrence network (Figure 3), it is possible to visualize the main themes
related to the agri-food sector in the period examined. Each circle represents a node—a
keyword. The node’s size indicates the frequency with which the term appears in the
documents, while the lines indicate the strength of the relationship between the words—the
thicker the line, the stronger the relationship [24]. The color of each node determines the
creation of a cluster—the most significant ones are configured as a central indicator of the
theme [25].
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Figure 3. Keyword co-occurrence analysis of scientific production in the agri-food sector—1977 to
2024. Source: own elaboration using RStudio, Bibliometrix Rpackage, and Excel software 2016, 2024.

A co-occurrence network is structured based on the betweenness centrality, closeness
centrality, and the PageRank of the terms that compose it, represented by the nodes. Each
node’s betweenness centrality, closeness centrality, and PageRank can be verified in Table S1
in the Supplementary Material.

Centrality is an essential concept in a network, as it allows the identification of domi-
nant elements [26]. The betweenness centrality index measures the frequency with which a
specific node appears on the shortest paths between two other nodes within the network,
facilitating data flow between different segments. The higher the betweenness centrality
value of a node, the more dependent the other nodes become on it to connect and exchange
information. Betweenness can be used to assess the connectivity potential, reflecting the
ability of a node to control communication between other nodes. This metric reflects the
strategic importance of a node in disseminating information [27]. Closeness centrality
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measures the proximity of a node to other nodes in the network, indicating its global
centrality. This indicator reflects the advantage of a node in terms of its strategic position in
the network, allowing faster access to information and connections with other nodes [27].
PageRank is a metric used to measure the quality of a paper. This measure considers how
often a given paper has been cited by others, demonstrating the overall significance—the
popularity of that node [28].

Figure 4 represents the thematic evolution of research in the agri-food sector. In this
figure, the most present research themes are observed in two distinct periods, 1977–2021
and 2022–2024, and the evolution of research themes from the first to the second period is
also visible. Bibliometrix automatically defined the periods based on three main criteria.
The first criterion considers the volume of data, making divisions based on the total number
of publications and the temporal density of the available data, thus ensuring consistency
for the analysis. The second criterion focuses on the frequency of keywords during the
analyzed period, identifying the connection between the highlighted keywords and the
respective predominant research themes. The third criterion analyzes the co-occurrence
of different keywords in the same documents, allowing the identification of relationships
between themes and the formation of subthemes within a given field of research. This
integrated approach provides a more comprehensive and informed view of thematic
evolution in the scientific literature.
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With the thematic map (Figure 5), it is possible to visualize the importance and
development of research themes [29], as well as to evaluate the potential for evolution of
the themes [30]. The diagram comprises two axes, centrality (x-axis) and density (y-axis),
which divide it into four quadrants: motor themes, niche themes, emerging or declining
themes, and basic themes. Centrality and density metrics are used to position research
themes in this two-dimensional four-quadrant diagram [31]. Centrality corresponds to the
degree of interaction between the network clusters and provides information about their
significance [32]. Density indicates the internal strength of a cluster, portrays cohesion, and
can be considered an indicator of the evolution of the theme [33]. The higher the centrality,
the more critical the node in the network. The higher the density, the stronger the network’s
capacity to develop and sustain [34].

In the thematic map (Figure 5), the motor themes are located in the first quadrant
(Q1); the niche themes—of limited importance to the field—are in the second (Q2); the
themes that behave as emerging or in decline are in the third (Q3); and the basic and
transversal themes are in the fourth (Q4) [33]. The size of the circles illustrates the number
of documents on the themes that form the network in this cluster [31].
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The themes, number of occurrences, connection to the respective cluster, and centrali-
ties can be verified in Table S2 in the Supplementary Material. The centrality and density
of the clusters can be verified in Table S3 in the Supplementary Material.

Figure 6, a three-field plot based on the Sankey diagram, presents the connection
between the most recurrent themes related to the agri-food sector and the institutions and
countries that stand out in research on these themes. This diagram is used to visualize
data flows [35]. These three elements are plotted with gray connections that show their
relationship with each other. In the center are the themes that appear most in research
related to the agri-food sector; on the left are the institutions in which these themes are
researched; and on the right are the countries in which the themes are researched. The size of
each rectangle indicates the number of papers associated with this element [36]. The width
of the lines between the nodes is proportional to the number of existing connections [37].
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3.3. Scientific Collaboration Between Countries

The contribution and scientific collaboration—in the agri-food sector—of the main
countries over the last 46 years are shown in Figure 7, with the publications identified
in two types: Single-Country Publications (SCPs), publications by authors from a single
nation, and Multiple-Country Publications (MCPs), publications by authors from different
countries. This distinction allows us to assess international cooperation and the role of each
country in global scientific production.
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Source: own elaboration using RStudio, Bibliometrix Rpackage, and Excel software 2016, 2024.

Table 1 presents the number of papers, SCPs, MCPs, total publication rates (frequency),
and proportion of collaborations (MCP ratio), defined as the ratio between MCP documents
and the total number of papers (SCP + MCP).

Table 1. Publications and corresponding authorships of scientific production in the agri-food sector—
1977 to 2024.

Country Number of Papers Frequency SCPs MCPs MCP Rate

Italy 780 0.152 646 134 0.172
Spain 580 0.113 489 91 0.157
France 279 0.054 564 3 0.005
USA 225 0.044 220 59 0.211
UK 199 0.039 173 52 0.231

Canada 188 0.037 130 69 0.347
Germany 181 0.035 158 30 0.16
Mexico 142 0.028 142 39 0.215
China 132 0.026 114 28 0.197
India 125 0.024 86 46 0.348

Poland 124 0.024 89 36 0.288
Netherlands 115 0.022 116 8 0.065

Portugal 114 0.022 68 47 0.409
Brazil 94 0.018 92 22 0.193
Greece 82 0.016 74 20 0.213

Belgium 63 0.012 67 15 0.183
Ireland 62 0.012 46 17 0.27

Australia 61 0.012 45 17 0.274
Czech

Republic 50 0.01 44 17 0.279

Romania 45 0.009 46 4 0.08
Source: own elaboration using RStudio, Bibliometrix Rpackage, and Excel software 2016, 2024.
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Figure 8 shows the central countries that collaborated in research in the agri-food sector.
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Table 2 shows the direction and frequency of collaboration between countries for
research in the agri-food sector. Countries that had a minimum of 10 collaborations
were considered.

Table 2. Direction and frequency of collaboration between countries regarding scientific production
in the agri-food sector from 1977 to 2024.

From To Frequency

Italy Spain 47
Italy France 45
Italy United Kingdom 38

United Kingdom Netherlands 29
Italy Netherlands 28

Germany Netherlands 27
Italy Germany 27
Italy USA 27
Spain France 26
Spain Portugal 26
Italy Belgium 25
USA United Kingdom 23
USA China 21
USA Canada 20

France United Kingdom 19
Netherlands Belgium 19

United Kingdom China 18
USA India 18

France Netherlands 17
Spain United Kingdom 17
France USA 15

United Kingdom Ireland 15
Germany Switzerland 14

Italy Portugal 14
Spain Germany 14

United Kingdom Belgium 14
United Kingdom India 14

USA Netherlands 14
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Table 2. Cont.

From To Frequency

France Belgium 13
France Canada 13
France Germany 13
Spain Mexico 13

United Kingdom Australia 13
United Kingdom Germany 13

France Tunisia 12
Italy Austria 12
Spain USA 12

United Kingdom Brazil 12
USA Kenya 12

China Australia 11
France Portugal 11

Germany Belgium 11
Italy China 11
USA Mexico 11

Germany Austria 10
Italy Switzerland 10

Netherlands Chile 10
Netherlands Switzerland 10

Spain Brazil 10
Spain Chile 10
Spain Ireland 10
Usa Belgium 10

Source: own elaboration using RStudio, Bibliometrix Rpackage, and Excel software 2016, 2024.

3.4. Most Relevant Sources

The documents analyzed—5141 papers in the agri-food sector—were published in
1737 journals. Figure 9 shows the ten journals that published the most research on this topic.
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Table 3 shows the impact of the sources, considering the h-index of the journals, the
total number of citations of papers in the agri-food sector published in these journals
(TC), and the number of documents published (NP). Data on the number of citations were
obtained from the Web of Science and Scopus databases and subsequently compiled and
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analyzed using RStudio and Bibliometrix Rpackage. Table 3 also includes the 20 most
prominent journals based on combining these three metrics. The h-index is an academic
impact metric that refers to the relevance of publications by a given author or a specific
journal [31]. This metric is valued and recognized in academia, and it has become a valuable
tool for comparing the impact of research [38] and journals [31].

Table 3. Source impact of scientific production in the agri-food sector—1977 to 2024.

Element h-Index TC NP

Sustainability 37 4347 228
Journal of Cleaner

Production 36 3982 98

Agriculture and
Human Values 23 2243 77

Journal of Rural
Studies 21 1804 57

Trends in Food
Science & Technology 19 1585 26

Sociologia Ruralis 15 1418 30
Science of the Total

Environment 20 1402 42

Food Policy 13 1370 27
British Food Journal 20 1334 95

Bioresource
Technology 8 1169 8

Agronomy for
Sustainable

Development
15 1155 21

Journal of The
Science of Food and

Agriculture
10 1025 16

Journal of Peasant
Studies 15 955 22

Agroecology and
Sustainable Food

Systems
13 952 29

Foods 17 900 69
Journal of

Environmental
Management

16 855 24

Food and Bioprocess
Technology 10 820 10

Applied
Sciences-Basel 12 775 28

Food Security 12 773 16
Nanotechnology,

Science and
Applications

1 739 1

Source: own elaboration using RStudio, Bibliometrix Rpackage, and Excel software 2016, 2024.

4. Discussion
The results of this study provide information on the diversity and evolution of re-

search in the agri-food sector over the last four decades. The analysis revealed significant
publication growth, especially since 2012 (Figure 2). Between 1977 and 1994, scientific
production was stable and relatively low. From 1995 onwards, there was an increase in sci-
entific production on the subject, becoming exponential after 2012. The peak of production
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occurred in 2022, with 703 documents published. The average annual growth rate in the
period was 23%.

The research topics were analyzed using the analysis procedures of keyword co-
occurrence analysis, thematic evolution, thematic analysis, and three-field plots. In the
procedures of keyword co-occurrence analysis and thematic analysis, the metrics between-
ness centrality, closeness centrality, and PageRank were evaluated.

The analysis of the co-occurrence network (Figure 3) reveals the importance of sus-
tainability, agriculture, and agri-food in cluster 1 and agri-food system, food security, and
agroecology in cluster 2. These two clusters are the most relevant of the entire network,
comprising six clusters. Cluster 1, with 26 nodes, is the main one; cluster 2, with 19 nodes,
is equally relevant. Clusters 3, 4, 5, and 6 comprise only one node each: polyphenols,
antioxidant activity, bioactive compounds, and antioxidants, respectively.

The analysis of betweenness centrality (Table S1) shows that sustainability (between-
ness = 218.37164), the circular economy (betweenness = 167.82183), and agriculture (be-
tweenness = 133.62723) are themes strongly connected to other research themes. They
function as a link or “bridge” between several studies, evidencing their relevance.

The closeness centrality analysis (Table S1) reveals that the themes sustainability
(closeness = 0.01851), agriculture (closeness = 0.01724), and food (closeness = 0.01612)
occupy a central position in the network.

The PageRank analysis (Table S1) found that sustainability (0.09229), agriculture
(0.07870), and agri-food systems (0.05608) have the most significant connections and are,
therefore, the most influential in the network.

The thematic evolution graph (Figure 4) shows dominant themes in research in the
agri-food sector in two distinct periods, from 1977 to 2021 and from 2022 to 2024. From
1977 to 2021, the most researched themes were agriculture, antioxidants, valorization, and
agri-food systems. In 2022–2024, the predominant themes were bioactive compounds,
the circular economy, sustainability, and agri-food systems. The first period is the most
fragmented, with a greater variety of themes, and in the second period, these themes
condensed, reflecting a greater emphasis on issues related to sustainability, the circular
economy, and the environment. More precisely, the analysis of thematic evolution allows for
identifying themes that stood out in an initial period and that, over time, were incorporated
into themes that became more prominent in the most recent period. This dynamic reveals
how research areas connect and transform as discoveries and interactions emerge. It is
possible to identify, for example, that study topics such as agriculture, competitiveness,
food safety, and life cycle assessment have become strongly associated with studies on
sustainability in the most recent period. In this case, it is revealed that sustainability has
gained prominence in the current scenario.

Using the thematic map (Figure 5), the driving themes, niche themes, themes that
behave as emerging or declining, and basic and transversal themes were identified. This
identification allows an analysis of research dynamics, highlighting how specific themes
are developing or losing relevance while revealing interrelationships between themes that
may indicate future trends.

In quadrant Q1 (motor themes), there are two clusters: cluster 4, composed of three
nodes, polyphenols, bioactive compounds, and antioxidants; and cluster 5, which is more
robust, consisting of 21 nodes, with emphasis on food safety, blockchain, and traceability
nodes. The position of these clusters reflects high centrality and density (Table S3), which
indicates strong cohesion and correlation between the research. This condition suggests
that these themes are mature, well developed, and essential for the area, even though the
number of publications is moderate.
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Quadrant Q2 (niche themes) is composed of cluster 6 and cluster 8, both with only one
node, antioxidant and nanotechnology, respectively. These clusters’ low centrality and high
density (Table S3) indicate that they are well-defined topics with little general relevance
but well developed for specific audiences and small interest groups. The small number of
publications reinforces this niche character.

In quadrant Q3 (emerging or declining themes) is cluster 2, with the node antioxidant
activity, and cluster 3, with the nodes circular economy, food waste, and valorization. These
clusters have low density and centrality (Table S3), showing potential for growth, especially
cluster 3, which has a moderate number of publications and is approaching Q4, suggesting
a possible transition to essential themes in the future.

In quadrant Q4 (basic themes), cluster 1 (30 nodes) and cluster 5 (23 nodes) are used. In
cluster 1, the nodes sustainability, agri-food, and agri-food sector stand out, while in cluster
5, the nodes agri-food system, agriculture, and food security stand out. The clusters in
this quadrant have high centrality (importance) and low density (development) (Table S3).
These themes are considered essential and transversal and represent the basis for research
in the agri-food sector. The research themes in this quadrant are considered relevant but
still under development. Cluster 5 is very close to the transition line to quadrant 1 (motor
themes), indicating the potential to become a motor theme.

The analysis specifically directed to the nodes (themes of each cluster) verifies that
some themes are highlighted in the three metrics: betweenness centrality, closeness central-
ity, and PageRank (Table S2). The themes that stand out are sustainability (betweenness
centrality = 1381.560279, closeness centrality = 0.002132196, PageRank = 0.042749648),
agriculture (betweenness centrality = 1337.212284, closeness centrality = 0.002207506,
PageRank = 0.03842499), and food (betweenness centrality = 1269.779501, closeness
centrality = 0.002114165, PageRank = 0.02410805). These three themes simultaneously
occupy the central position of the network (closeness centrality), the bridge position (be-
tweenness centrality), and the prominent position in PageRank, which gives influence and
relevance to the themes in their academic or research context. Nodes with these characteris-
tics influence the flow of the system [39] and the connection between other subjects [40].
These nodes have the most significant connections; they are the most influential nodes [41].
The values for betweenness centrality, closeness centrality, and PageRank of all themes can
be seen in Table S2 in the Supplementary Material.

The thematic map showed that sustainability, agriculture, and food are central themes
that are more consolidated and developed. However, it also showed that new and important
research topics exist, such as polyphenols, bioactive compounds, antioxidants, food safety,
blockchain, and traceability. These topics are essential for structuring the area, driving the
advancement of research, and highlighting relevant trends in the field.

The main trends in the agri-food sector reflect a convergence towards the importance
of technological advancement, sustainability, and global challenges. The growing relevance
of food safety, traceability, and bioactive compounds points to innovations that meet the de-
mand for safe, nutritious, and high-quality food, even with climate change and increasing
urbanization [5,42–44]. Industry 4.0 technologies, such as artificial intelligence, big data,
blockchain, and 3D printing, emerge as pillars to face these challenges, promoting greater ef-
ficiency in the production chain, reducing waste, and increasing transparency [5,8,9,45–48].
In addition, the sustainable intensification of livestock production and the development
of resilient agricultural practices are essential to ensure global food security [1,3,4]. The
trends indicate a sector in transformation, driven by the integration of technological solu-
tions and sustainable practices, focusing on meeting population demands and mitigating
environmental impacts.
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The Sankey diagram (Figure 6) highlights the interactions between research institu-
tions, the most frequently used search terms, and the countries involved. In the left column,
the research institutions are listed, with the University of Almeria, Wageningen University,
and the University of Montpellier as the most connected. The most frequently used terms
are listed in the central column, with sustainability, agriculture, and agri-food leading the
field. In particular, sustainability has been the most researched topic and reflects a growing
concern with environmental issues, indicating a trend of studies in this area. In the right
column, the last element represents the countries with the highest research volume, with
Italy, France, and Spain, members of the European Union (EU), standing out. This interest
may be associated with the fact that the food and beverage industry is the most prominent
representative of the EU manufacturing sector in terms of employment and value added,
with a significant trade surplus. In the last 10 years, EU food and beverage exports have
doubled in value, reaching EUR 182 billion [49], demonstrating a very significant market
and justifying the increase in research on the subject. These connections indicate academic
interest and economic and environmental relevance, potentially stimulating new research.

With the analysis of the corresponding authors (Figure 7 and Table 1), it was found
that the majority of researchers on the subject are from Italy (780 papers, 646 SCPs and
134 MCPs), followed by researchers from Spain (580 papers, 489 SCPs and 91 MCPs) and
France (279 papers, 220 SCPs and 59 MCPs). Although these countries lead in scientific
production (Italy: 15.2%, Spain: 11.3%, and France: 5.4%), the UK surpasses France in the
number of absolute international collaborations (MCPs).

An MCP rate above 50% reflects more robust collaborations, bringing benefits such as
infrastructure and knowledge sharing [50]. Based on this indication, it would be interesting
for countries to maintain rates above 50% when analyzing the MCP ratio. However, this is
not the reality among the most productive countries (Table 1).

In scientific collaboration between countries, it is observed that there are 3280 part-
nerships around the world (Figure 8 and Table 2). In this criterion, Italy and Spain stand
out with 47 collaborative productions. In addition, the data show a solid relationship
between Italy and France, with 45 collaborations (Table 2), and Italy and the UK, with
38 collaborations (Table 2). Figure 7 also reveals significant interactions between other
European countries, highlighting the collaborative solid network in the region.

As for the primary sources, a plurality of journals address the topic, with 1737 different
sources (Figure 9), with emphasis on Sustainability, the Journal of Cleaner Production, and the
British Food Journal. MDPI’s Sustainability is an open-access journal that covers sustainability
in environmental, cultural, economic, and social dimensions [51], while Elsevier’s Journal
of Cleaner Production addresses cleaner production and environmental issues [52]. The
British Food Journal is the third most relevant, exploring interdisciplinary themes in the food
industry [53].

The disparity in publication volume between the most prominent journal, Sustainability,
and the other journals (Figure 9) can be attributed to two main factors. The first concerns
the journals’ editorial policies, which can be classified as open-access and subscription
journals. Open-access journals prioritize a higher volume of publications as a strategy to
expand their visibility and reach a wider global audience [54,55], and this type of editorial
policy may be a factor indicative of Sustainability’s large publication volume. The second
factor is related to the thematic flexibility of these journals. Sustainability has a broad scope,
addressing sustainability from several dimensions, such as economic, social, environmental,
and cultural. As a multidisciplinary journal, it accepts papers from different areas, including
social sciences, public policy, technology, and education. The Journal of Cleaner Production,
which ranks second in the volume of publications on the topic, has a hybrid editorial
policy, offering open-access and subscription options. Although also interdisciplinary, this
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journal has a narrower focus, concentrating on clean production, the circular economy,
and strategies to mitigate environmental impacts in industrial processes and production
systems. This approach may be limiting for authors whose work deals with sustainability
more broadly.

Among the ten journals with the largest volume of publications in the agri-food sector,
the following have open-access editorial policies: Sustainability, Frontiers in Sustainable
Food Systems, and Foods and Agriculture-Basel. The Journal of Cleaner Production, the British
Food Journal, Agriculture and Human Values, the Journal of Rural Studies, Science of the Total
Environment, and New Medit operate under a hybrid model, offering open-access and
subscription options.

The total number of citations was used as a metric to assess the impact of sources
(Table 3). The journals that stood out most in citations of papers in the agri-food sector were
Sustainability (4347 citations in 228 documents), the Journal of Cleaner Production (3982 cita-
tions in 98 documents), and Agriculture and Human Values (2243 citations in 77 documents).
These journals also have high relevance in terms of the h-index. Sustainability has an h-index
of 37, the Journal of Cleaner Production has an h-index of 36, and Agriculture and Human Values
has an h-index of 23, evidencing their importance for research in the agri-food sector. These
findings align with the findings of Miranda and Garcia-Carpintero [56], who highlight the
predominance of publications in the first quartile among citations in the Scopus database,
evidencing the relevance of the impact factor.

5. Conclusions
This study comprehensively analyzes trends and gaps in the agri-food sector over

the past 47 years, highlighting its evolution and growing relevance in the global scientific
agenda. The results reveal a significant increase in academic production and the consolida-
tion of central themes, such as sustainability, the circular economy, and agri-food systems,
which occupy strategic positions in the research network.

In addition, emerging topics of great relevance were identified, such as bioactive
compounds, food safety, and blockchain, which point to new opportunities for research and
technological innovation. These findings highlight the need to integrate digital solutions
and sustainable practices to address complex challenges such as climate change, food
security, and resource management.

Regarding the methodological limitations of this study, the papers were extracted
from only two databases, which may have excluded relevant works from other sources. In
addition, only papers were included, excluding conference papers, book chapters, and other
formats, which, although less relevant to impact research, may raise essential questions.
The data were extracted from the Scopus and WoS databases, the world’s two most critical
scientific databases, to overcome the reported limitations.

The bibliometric analysis enabled the mapping of the leading scientific contributions.
It also offered concrete future research directions, emphasizing strategies combining pro-
ductivity and sustainability in the agri-food sector. Despite methodological limitations,
such as the exclusion of alternative data sources, this study provides a robust and guiding
overview for academics, policymakers, and professionals in the sector.

By advancing the integration of Industry 4.0 technologies and sustainable practices,
the agri-food sector can consolidate its role as an essential pillar for global food security and
sustainable economic development. Emerging topics, such as food waste and the circular
economy, must be better explored. Regarding Industry 4.0 technologies, blockchain, and
traceability, the studies need to be explored better because they drive themes in this research
area. Thus, this work is a basis for further analysis and fostering collaborations that drive
scientific and technological progress.
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Supplementary Materials: The following supporting information can be downloaded at https:
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Table S2: Thematic map themes; Table S3: Thematic map clusters.
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