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Abstract: This article examines the progress of research in the field of “Artificial Intelligence and Food 
Security” from the beginning to February 11, 2025. The main research method used in this article is 
bibliometric analysis using VosViewer software, which examines the characteristics of published 
articles, such as authors, countries, etc. In the study, 497 articles were indexed in the Scopus database 
from 2009 to February 11, 2025. The findings show that by 2025, the publication of articles is 
ascending, and the highest number of articles is related to 2024. India has been the largest producer 
of scientific articles. The findings show that research in the field of artificial intelligence and food 
security is expanding in various fields. Using artificial intelligence technology, stakeholders will be 
able to create more efficient and durable food systems that will not only support food security for all 
but also help protect natural resources for future generations. 
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1. Introduction 

Food security refers to people’s physical and economic access to adequate, safe, nutritious, and 
high-quality food for a healthy life. The term has been around in the international literature since the 
1960s. Today, the concept has evolved to encompass a wide range of food-related issues (Malaysia et 
al., 2010). Food security and its role in health and human security have always been important for 
societies. In recent decades, overcrowding and economic development have created concerns about 
food production. Food security and access to adequate and healthy food have become two of the 
main issues in public policy (Stefani, 2014). Nowadays, due to the increasing pressures on the supply 
and demand sides, increasing food production is necessary for human development and reducing 
food insecurity. In the meantime, climate change, urbanisation, globalisation, population growth, 
health challenges, socio-economic issues, and a number of other factors have changed food 
consumption patterns and made it difficult to have equitable access to food. To achieve sustainable 
food security, intersectoral cooperation and capital are needed. There is a transition in future food 
systems (Meselson et al., 2012). 

The use of artificial intelligence (AI) plays a key role in optimizing the food security chain by 
providing tools such as machine learning algorithms and computer systems (Christo and Mailera, 
2024). Emerging technologies based on artificial intelligence (AI) have led to the development of 
global food security postures in various ways, such as increasing agricultural productivity, 
optimizing supply chains, and better managing natural resources (Sarku et al., 2023). Current 
advancements in the fields of artificial intelligence, machine learning, blockchain, and big data 
analytics have provided new opportunities for efficient forecasting and management in the field of 
food security (Tamasiga et al., 2023).The application of artificial intelligence in the food industry has 
the ability to respond quickly and effectively to unpredictable and complex situations, but this 
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flexibility may also lead to undesirable and unexpected consequences (Manning et al., 2022), so the 
implementation of artificial intelligence technology in agriculture is faced with technical challenges 
and barriers such as the ability to collaborate with data, weak algorithms, and infrastructural 
constraints, serious obstacles to the development and widespread adoption of this technology. 
(Christo and Mailera, 2024). Research on the impact of artificial intelligence technology on 
agricultural productivity is an important step in addressing the uncertain challenges of global food 
security (Christo and Mailera, 2024). Artificial intelligence plays a significant role in various parts of 
the food value chain, such as the processing and development of food security. It allows farmers to 
effectively manage climate conditions, share their data in real time, and improve economic 
conditions, creating more opportunities for profitable activities (von Braun et al., 2021). Artificial 
intelligence, by using data, algorithms, and computational power, can play a critical role in 
developing production, increasing food quality, and reducing waste (Liu et al., 2023). Artificial 
intelligence (AI), as an advanced technology capable of analyzing complex data and predicting 
trends, can help improve production efficiency and address challenges in various fields, including 
agriculture (Karmaoui, 2022). In other words, the combination of agricultural and food systems with 
various artificial intelligence methods, such as the Internet of Things, is done to optimize 
management and reduce food waste (Food, Discover, 2025). 

The term “bibliometric” was first coined in 1969 by Alan Richard. Richard defined bibliometrics 
as the application of mathematical principles and statistical techniques to illuminate the processes of 
written communication and the evolution of a scientific field (Lawan, 1981). Bibliometric research has 
advanced significantly over the years and has achieved many scientific achievements. The field of 
bibliometric research mainly focuses on bibliometrics, methods, research measurement, techniques, 
tools, and their application. The results of these studies are useful to researchers for a comprehensive 
understanding of the current status of bibliometrics and future development (Lyu et al., 2023). In 
other words, bibliometric analysis helps in presenting the trends and structures of a research field, 
managing, and organizing a huge amount of information (Passas, 2024). 

The use of bibliometric analysis is used to advance a framework that can serve as a decision-
making tool to optimize agriculture and food security using artificial intelligence and address better 
resource management (Karmaoui, 2022). Bibliometric analyses in the field of food security and 
artificial intelligence have received attention today. Abdollahi et al. (2021), Rajab et al. (2022) These 
studies show increasing attention to new technologies in the development of agricultural processes 
and food security (Yousaf, 2023). The final framework in bibliometric studies will help future 
researchers identify key areas of research in the field of food security and artificial intelligence and 
explore opportunities for co-authorship and scientific collaboration in these countries (Bhagat et al., 
2022).Through bibliometric studies, it is possible to map the future of research in the field of food 
security and artificial intelligence (Liu et al., 2023). In this study, we reviewed articles related to food 
security and artificial intelligence using VOS viewer software in the Scopus database from 2009 to 
2025 using the bibliometric method. 

We predict that the future focus in food security is on developing and improving the food 
security assessment system based on artificial intelligence, improving agricultural production, 
increasing management efficiency in this field, and emerging research in the field of food and 
environmental security is being formed with artificial intelligence. 

2. Literature Review 

Christo and Mailera (2024) discuss the effectiveness of artificial intelligence on agricultural 
productivity and attempt to solve food security challenges in the world. Among his most important 
findings is the development of agricultural efficiency, providing immediate data to farmers, 
increasing the productivity of the automation method, optimising resource management, improving 
environmental sustainability and economic benefits for farmers, and cooperation between 
stakeholders. 
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(Malaysia et al., 2010) has systematically reviewed various studies and research on food security 
and food insecurity, hunger, as well as related concepts in developed and developing countries. 
Initially, food security focused on the availability of global food resources, and then more complex 
definitions expanded to include access to food for all people at all times. In the last definition, it deals 
with the social aspects of food. In this paper, the four main concepts of food security include 
availability, accessibility, acceptability, and sufficiency, which are related to all micro, middle, and 
macro levels of society. 

(Misselhorn et al., 2012) examine food systems and their effects on environmental and socio-
economic factors and closely monitor successful food systems in various fields, emphasising the 
participation of stakeholders such as government, non-governmental organisations, and local 
communities. They state that food security requires a sustainable approach, such as a green economy, 
to address the challenges. Sustainable agricultural development proposes a solution to reduce 
poverty and inequality, as well as to meet the growing demand for food, without further destroying 
the environment. 

(Stefanis, 2014) has investigated the definitions of food security and the role of agriculture in 
providing food and ecosystem sustainability. He selected 35 articles out of 1945 articles from three 
scientific databases and referred to the issue of food supply for the global population and the need 
for change in global food security policies. He states that changes in the process of life and diet in 
developing countries have increased the demand and competition for resources and have made food 
security a fundamental issue . 

3. Materials and Methods (Bibliometric Analysis) 

Bibliometrics is a quantitative analysis method in the field of library and information sciences 
that was formed during World War II, which is now used in most disciplines and has become one of 
the important tools of analysis in scientific research. In this study, a tool called VOS Viewer (version 
1.6.20) has been used for bibliometric analysis of the data. This software can collect key information 
from a series of journals that are often used to establish collaboration networks, co-citations, and 
simultaneous citations. In our study, the software analyzes countries and institutions, journals and 
co-citations, author-author analysis, and simultaneous analysis of keywords. The node represents an 
item such as a country, institute, magazine, and author. The size of the node and its color represent 
the number and classification, respectively. The thickness between the nodes indicates the amount of 
companionship and partnership or common citation between them. 

To collect bibliographic data, the Scopus database was used as a data source. We used the core 
parts of this database for extraction. The search was performed on February 11, 2025, in the Scopus 
database using the terms “food security” and “artificial intelligence.”The search formula for “food 
security” and “artificial intelligence” in both Persian and English is: 

(TITLE-ABS-KEY (“Food Security”) AND TITLE-ABS-KEY (“Artificial intelligence”)) AND 
(LIMIT-TO (DOCTYPE, “ar”) OR LIMIT-TO (DOCTYPE, “re”) OR LIMIT-TO (DOCTYPE, “ed”) OR 
LIMIT-TO (DOCTYPE, “le”) OR LIMIT-TO (DOCTYPE, “sh”)) AND (LIMIT-TO (LANGUAGE, 
“English”) OR LIMIT-TO (LANGUAGE, “Persian”)) 

Collecting, screening, analysing, and visualising data yielded the following results: Top of 
Form497 documents related to food security and artificial intelligence were identified between 2009 
and 2025, which included 306 research papers, 172 review articles, 13 editorials, 4 short reviews, and 
2 letters. 

India with 113 studies, the United States with 101 studies, and China with 80 studies are the 
three leading countries in food security and artificial intelligence studies. Also, the top three sponsors 
in this field include: 

1. National Natural Science Foundation of China 
2. European Commission 
3. Ministry of Science and Technology of the People’s Republic of China 
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The number of scientific productions related to the fields of “food security” and “artificial 
intelligence” in the Scopus database between 2009 and February 11, 2025, is equal to 497 articles. The 
highest number of articles was observed with 180 works in 2024 and the lowest number of works in 
2011. The first articles in this field were published in 2003 with the following titles: 

1. Agricultural risk decision support system for resource-poor farmers in Burkina Faso, West 
Africa 

2. Evaluation of agricultural land resources by implementing a computer-based spatial decision 
support system for national deciders in Benin, West Africa 

3. Seed systems for African food security: Linking molecular genetic analysis and cultivator 
knowledge in West Africa 

The trend of publication of scientific productions in the period from 2009 to February 11, 2025, 
can be seen in the chart and table below. The highest growth was in 2024. 

 
Figure 1. Number of Articles Published per Year. 

Table 1. Number of Articles Published per Year. 

Years 2025 2024 2023 2022 2021 2020 2019 2018 2017 2016 2015 2014 2013 2011 2009 
Number 36 180 114 61 50 17 14 8 2 5 3 2 2 1 3 

a. Frequently Asked Words and Annual Transformation Trend 

Keywords are very important for writers, as these words help the audience to better identify and 
analyse the content of an article. In this paper, keyword analysis is done to identify the research trends 
of “Food Security and Artificial Intelligence.” In this study, the authors of scientific productions used 
4204 keywords, of which 88 words were repeated at least 10 times. 310 replications and 1649 links, 
food security and food supply with 201 and 151 repetitions, and 1189 and 1138 links, respectively, 
are in the top three ranks. The result of the co-event analysis is shown in the figure below. Different 
colours have been used to differentiate different clusters. 

Table 2. Results with keywords. 

  Keyword Occurrence Total link strength 
1 Artificial Intelligence 310 1649 
2 Food Security 201 1189 
3 Food Supply 151 1138 
4 Machine Learning 118 627 
5 Agriculture 78 553 
6 Climate Change 74 537 
7 Crops 54 471 
8 Human 48 383 
9 Deep Learning 63 360 
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10 Review 36 335 

 

Figure 2. Co-occurrence of authors’ most frequent keywords. 

 

 

Figure 2. The time trend of the most cited vocabulary. 

The above figure shows the analysis of “food security and artificial intelligence in terms of time 
trends. Newer terms are yellowish, and older terms are bluish. Also, in the figure below, the keyword 
density map is shown. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 February 2025 doi:10.20944/preprints202502.1507.v1

https://doi.org/10.20944/preprints202502.1507.v1


 6 of 9 

 

 

Figure 3. keyword density map. 

b. Top Countries 

A total of 108 countries contributed to the publication of articles. The number of top 10 countries 
in the table below is considerable; the highest number of articles in this field, with 113 works, has 
been published in India. As can be seen, India, the United States, China, the United Kingdom, Italy, 
Saudi Arabia, Germany, Australia, Pakistan, and Canada are the 10 most cited countries in this 
scientific field, respectively. Iran has 15 works and 308 citations in this study. 

Table 3. Leading Countries. 

Number of citations Number of works Country Name 
2430 113 India 
2616 101 United states 
1506 80 China 
1029 40 United Kingdom 
1407 32 Italy 
487 32 Saudi Arabia 
752 28 Germany 
809 28 Australia 
290 27 Pakistan 
466 24 Canada 

Figure below represents countries, and lines (drawn links) represent the relationship between 
countries, i.e., a map of overlapping countries based on collaborative relationships. Authoring works 
related to “Food Security and Artificial Intelligence” from 2009 to February 11, 2025. In this form, the 
greater the number of country compilations, the larger the size of the circle corresponding to it. In 
this figure, the most connections with other countries belong to the United States, India, and China, 
with 166, 136, and 115 links, respectively. 
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Figure 4. International Collaboration of Article Authors. 

4. Discussion and Results 

The results indicate that research in the field of artificial intelligence and food security is 
expanding in various fields. Therefore, understanding the definitions and concepts of food security 
can help researchers and policymakers conduct research that addresses food security problems at 
different levels (Malaysia et al., 2010). AI-based approaches provide significant opportunities for the 
development of resilience and adaptation in the agricultural sector (Christo and Mailera, 2024). By 
using AI technology, stakeholders will be able to create more efficient and durable food systems that 
will not only support food security for all but also help protect natural resources for future 
generations. 

5. Conclusions 

By using bibliometric analysis that shows which countries, institutions, or authors are leading 
in food security and artificial intelligence research surveys, an effective step can be taken to improve 
food policies, smart agriculture, and climate impact studies. Of course, it should be noted that climate 
change is one of the reasons that can lead to a decline in food production; it increases food prices and 
thus increases inequality in food benefits. This analysis will help to identify emerging areas such as 
machine learning and neural networks in food security and to identify innovation and international 
cooperation. 
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