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Abstract: The article is devoted to the study of the impact of artificial intelligence on the concept of 
sustainable leadership in agriculture. The purpose of the study is to analyze the role of artificial 
intelligence in the development of sustainable agriculture and its impact on leadership strategies in 
the agricultural sector. The study used literature review and predictive analysis methods used in 
agricultural activities, where technologies are integrated into their management strategies. The main 
results show that the implementation of artificial intelligence contributes to increasing the efficiency 
of management decisions, reducing environmental impact, and optimizing resource use. Specific 
data show that farmers who use intelligent systems to monitor and forecast yields achieve increased 
productivity while reducing costs. The greatest effect is observed in strategic decisions regarding 
adaptation to climate change and sustainable use of land resources. The conclusions indicate that 
artificial intelligence has significant potential to support the sustainable development of the 
agricultural sector, forming new approaches to leadership and management. 
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1. Introduction 

Agriculture has traditionally been considered the basis of economic development in many countries, 
ensuring food security and maintaining socio-economic stability. However, the modern agricultural 
sector faces numerous challenges, namely climate change, degradation of natural resources, 
urbanization, and increasing demands for environmental responsibility. Such factors determine the 
need to implement innovative management approaches simultaneously solving environmental, 
economic, and social problems. 
From this point of view, the concept of sustainable leadership is highly relevant. It offers a systemic 
approach to management that considers long-term perspectives and the relationship between 
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economic, social, and environmental activity issues. It is also oriented towards preserving resources 
for future generations. Although many studies focus on the environmental and financial aspects of 
sustainable development, insufficient attention is paid to the role of leadership as a driving force for 
agricultural transformations. 
An essential component of technological transformation is the introduction of artificial intelligence 
(AI), which allows for solving resource optimization problems, reducing the human factor's impact, 
and predicting risks. AI technologies, such as machine learning, precision agriculture, and automated 
monitoring systems, already demonstrate significant potential for increasing productivity and 
sustainability of agricultural production. However, their impact on management approaches and the 
formation of leadership strategies in the context of sustainable development is still insufficiently 
studied. 
Scientific discussions in this area reflect different points of view on the integration of AI into 
agriculture. Some researchers emphasize its role as a powerful tool for reducing environmental 
impact (Kale et al., 2024), while others point to potential social risks, particularly job losses in 
traditional industries. (Liu et al., 2024) In addition, there are still controversies regarding the 
effectiveness of AI in the long term, particularly in the context of climate change adaptation (Nishant 
et al., 2020). 
This paper aims to identify the role of artificial intelligence in shaping sustainable leadership in the 
agricultural sector. The paper analyses how AI technologies influence decision-making, resource 
management, and the achievement of long-term sustainable development goals. Particular attention 
is paid to sustainable impact, integrating innovative, economic, environmental, and social 
components. The study's main findings indicate that artificial intelligence is a key factor in 
transforming the agricultural sector, contributing to the transition to environmentally responsible, 
socially oriented, and cost-effective practices. The paper highlights the importance of an 
interdisciplinary approach to sustainable leadership, combining modern technologies with social 
responsibility principles. 

2. Materials and Methods  

This study investigates the role of artificial intelligence (AI) in shaping sustainable leadership in 
agriculture by combining several methodological approaches. The research design integrates a 
systematic literature review, bibliometric analysis, and predictive analytics, providing a theoretical 
and empirical foundation for the study. 
The data collection process was based on a systematic search in the Scopus database using the 
keywords "artificial intelligence," "sustainable," and "leadership" within the subject area of 
agricultural sciences. The search covered the period from 2015 to 2025 and resulted in the 
identification of 977 scientific publications. These publications examined various aspects of AI 
implementation in sustainable agriculture. To further analyze the data, the SciVal analytics platform 
was employed to visualize keywords, reveal research trends, and identify the most cited authors and 
influential contributions in the field. 
In addition, a complementary search strategy was applied in Scopus using the query (TITLE-ABS-
KEY (artificial AND intelligence) AND TITLE-ABS-KEY (sustainable) AND NOT TITLE-ABS-KEY 
(leadership)) AND PUBYEAR > 2014 AND PUBYEAR < 2026 AND (LIMIT-TO (SUBJAREA, 
"AGRI")). This approach also confirmed the identification of 977 relevant publications addressing 
AI's application in the agricultural sector's sustainable development, focusing on effective resource 
management, optimization of agro-technological processes, productivity enhancement, and 
environmental sustainability. The analysis of these works made it possible to trace the main trends 
in AI adoption for tackling current challenges in agriculture and to identify research gaps requiring 
further scientific investigation. 
The analytical framework of the study was developed in three interconnected stages. First, a 
conceptual analysis of sustainable leadership in agriculture was conducted to define the concept's 
theoretical foundations and determine its key attributes. Second, the role of AI in sustainable 
agriculture was assessed, with particular emphasis on identifying AI-driven solutions that enhance 
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environmental and economic sustainability. Third, the influence of AI on leadership strategies was 
evaluated by exploring how digital technologies are reshaping decision-making processes, risk 
management practices, and stakeholder engagement. 
To illustrate AI's cyclical and systemic influence on agricultural leadership, a model was developed 
that synthesizes findings from the literature review and bibliometric studies. This model establishes 
the relationship between AI-driven technologies, sustainable farming practices, and leadership 
decision-making processes. It demonstrates how artificial intelligence supports environmentally 
responsible, socially oriented, and economically efficient management strategies, fostering long-term 
sustainability in the agricultural sector. 
In addition to qualitative analysis, the study employed descriptive and predictive methods to 
quantify the impact of AI. Predictive analytics was used to evaluate the contribution of key AI 
technologies to resource optimization, productivity growth, and environmental sustainability. 
Bibliometric analysis further complemented this approach by examining the level of research activity, 
citation impact, and the influence of leading authors and institutions. 
It should be noted that the study has certain limitations, primarily related to its reliance on secondary 
data. While bibliometric and predictive methods provide valuable insights, empirical validation 
through case studies and field experiments remains necessary. Therefore, future research should 
focus on the practical implementation of AI in agricultural enterprises and assessing its socio-
economic effects on rural communities. 

 

3. Results  

3.1. Trends in artificial intelligence research in the agricultural sector 

Modern research in agriculture is increasingly focused on integrating artificial intelligence, which is 
becoming a key tool for increasing efficiency, ensuring food security, and supporting sustainable 
development. Theoretical analysis of scientific publications shows that researchers focus on 
technologies that can optimize resource management, improve the accuracy of agro-technological 
processes, and reduce environmental risks. In this context, artificial intelligence is considered not 
only a tool for automation but also a means of forming new approaches to leadership in the 
agricultural sector, where economic efficiency, social responsibility, and environmental sustainability 
are combined. Figure 1 presents a visualization of key concepts that reflect the main research areas 
related to the application of artificial intelligence in agricultural sciences in 2014-2023. 



Scientia Agriculturea Bohemica 4 of 15 

 
Figure 1. Visualization of key concepts in research on artificial intelligence in agricultural sciences (2014-2023) 
(Source: SciVal, based on Scopus data) 
Abbreviations: Artificial Intellig… - Artificial Intelligence; Precision Agricultu… - Precision Agriculture. 
 
The graphical representation allows us to trace the relationships between key concepts, including 
Artificial Intelligence, Agricultural Science, Precision Agriculture, Sustainable Agriculture, and Food 
Security, which are most frequently encountered. (Table 1) 

 
Table 1. Top 5 Keyphrases by Scholarly Output (Source: SciVal, based on Scopus data) 

Keyphrase 2019 2020 2021 2022 2023 2024 2025 2019 
- >2024 

Artificial 
Intelligence 

15 27 48 68 132 131 1 422 

Agricultural 
Science 

3 11 23 30 29 41 0 137 

Precision 
Agriculture 

1 3 9 20 29 29 0 91 

Sustainable 
Agriculture 

3 4 10 15 13 22 1 68 

Food Security 1 3 8 7 15 25 0 59 
 
This trend indicates the high attention of the scientific community to the use of artificial intelligence 
in ensuring sustainable agricultural development and food security. The visualization also illustrates 
the role of technologies such as Machine Learning, Remote Sensing, Data Mining, Decision Support 
Systems, and the Internet of Things in developing digital approaches to agricultural processes. 
Overall, the keyword analysis demonstrates the growth of scientific interest in integrating AI into 
agrarian production, optimizing resource use, increasing yields, and adapting to climate change. 
The analysis of publication activity allows us to identify authors who significantly contribute to 
developing research on artificial intelligence and sustainable leadership in agricultural and biological 
sciences. Table 2 presents the top authors for the period 2014–2023 based on Scopus data, taking into 
account the number of publications, citations, and h-index. 
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Table 2. Top authors in the field of artificial intelligence and sustainable leadership (2014-2023, Scopus) 
(Source: SciVal, based on Scopus data) 

Name Scholarly 
Output 

Most recent 
publication 

Citations h-index 

1. Manna, Piero 5 2023 125 15 
2. Terribile, Fabio 5 2023 125 31 
3. Langella, Giuliano 5 2023 125 17 
4. Basile, Angelo 5 2023 125 26 
5. Neethirajan, Suresh 5 2023 69 43 
6. Tedeschi, Luís Orlindo 5 2023 80 46 
7. Barba, Francisco J. 4 2023 354 96 
8. Mileti, Florindo Antonio 4 2023 104 11 
9. Hassoun, Abdo 4 2023 333 31 
10. Kussmann, Martin 3 2023 54 39 

 
Analyzing the list of top authors in artificial intelligence and sustainable leadership in agricultural 
and life sciences according to Scopus data (2014–2023) allows us to identify key trends in publication 
activity and scientific impact. Piero Manna, Fabio Terribile, Giuliano Langella, Angelo Basile, Suresh 
Neethirajan, and Luís Orlando Tedeschi have the most significant number of scientific papers (5), 
while their citations vary from 69 to 125. Suresh Neethirajan has the highest h-index among these 
authors (43), indicating his research's high recognition. The researcher Francisco J. Barbahaving four 
publications received the most significant number of citations (354) and demonstrates the highest h-
index (96). Abdo Hassoun (333 citations, h-index 31) and Florindo Antonio Mileti (104 citations, h-
index 11) also significantly influence the scientific community. The scientific experience of Martin 
Kussmann, who has only three publications but a high h-index (39), indicates a considerable citation 
rate and scientific impact of his works. 
Research in sustainable agriculture, artificial intelligence, and environmental management shows 
significant progress in using digital technologies for resource optimization and decision-making. 
Considerable attention is paid to developing geospatial decision support systems for natural resource 
and biodiversity management. For example, the LandSupport platform helps land users minimize 
natural resource degradation (Bancheri et al., 2023), and another system facilitates biodiversity 
planning (Mileti et al., 2024). A similar approach was used in the study by Mileti et al. (2022), where 
the geospatial system was used to develop ecotourism. 
A significant contribution to the sustainable development of agriculture is made by the study of 
Bancheri et al. (2024), which offers a web-based tool for identifying the best agricultural practices in 
Europe. At the same time, Tedeschi et al. (2024) and Guarnido-Lopez et al. (2024) explore the 
possibilities of applying computer vision to livestock management. In particular, Guarnido-Lopez et 
al. (2024) propose computer vision algorithms to support decision-making in livestock farming, 
which increases the efficiency of livestock farming. Also, Neethirajan et al. (2024) emphasize the role 
of artificial intelligence in the interaction of people with farm animals, which improves their welfare. 
The importance of these studies is noted by the significant number of citations of Neethirajan, which 
confirms the relevance of his scientific achievements. 
Another aspect of sustainable development concerns the use of agro-industrial waste. Salgado-
Ramos et al. (2024) consider ecological methods for processing wine waste, and Aït-Kaddour et al. 
(2024) summarize various "Food Industry 4.0" technologies for transforming crop residues into 
valuable products. 
A deeper understanding of the problem of rational use of soils is presented in the work of Terrible et 
al. (2024), which considers approaches to forming effective, sustainable land use policies. Finally, the 
importance of healthy nutrition in a global context is emphasized in the editorial article of Kussmann 
et al. (2024), which focuses on the relationship between food, health, and ecology. 
Thus, the literature review demonstrates an integrated approach to research on sustainable 
development in agriculture, where digital technologies, ecological strategies, and artificial 
intelligence play a key role in shaping effective management decisions. 
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3.2. The concept of sustainable leadership in agriculture 

 
Sustainable development has become one of the priorities for the agricultural sector, as agriculture 
plays a crucial role in ensuring food security, preserving environmental resources, and maintaining 
social stability in many regions of the world. (Godfray et al., 2014) Given the specifics of agriculture 
(Shahmohamadloo et al., 2021), where production processes depend on natural conditions and 
significantly impact the environment, sustainable leadership assumes that agricultural leaders 
should take responsibility for the sustainable use of resources and environmental safety. 
Sustainable leadership is an approach to management that ensures the long-term effectiveness of 
organizations and communities, considering economic, social, and environmental issues. (Iqbal et al., 
2020) A sustainable leader focuses on creating conditions for sustainable development, maintaining 
a balance between the interests of different parties, and preserving resources for future generations. 
The characteristic feature of sustainable leadership is systems thinking, which allows for considering 
the interrelationships between the activity's economic, socially and environmental parts and a long-
term perspective aimed at making decisions and evaluating their impact on future generations. 
(Piwowar-Sulej et al., 2022) An essential component of sustainable leadership is ecological awareness, 
which provides a guideline for preserving the environment and rational use of resources. A 
sustainable leader also stimulates innovation to achieve sustainable results, promotes team 
involvement, develops talents, supports employees, and creates conditions for their professional 
realization. 
A sustainable leader in agriculture acts not only as a manager who ensures the effective functioning 
of the organization but also as an agent of change in long-term prospects. (Tudi et al., 2021) 
Leadership is about developing strategies that reduce environmental impacts, promote sustainable 
resource use, and support the well-being of communities involved in the agricultural sector. 
Agriculture is a sector that plays a critical role in ensuring food security and supporting sustainable 
development. (Harris et al., 2020) Its characteristics create complex challenges for organizations and 
managers in the agricultural sector. 
In response to these challenges, sustainability offers a holistic approach based on the sustainability 
of social inclusion and environmental responsibility. This approach not only effectively addresses 
current issues but also creates the conditions for long-term development, balancing the needs of the 
present with the interests of future generations. Figure 2 shows the relationship between the 
characteristics of agriculture and the concept of sustainable leadership. 

 

•Socio-economic aspect
•Seasonality and climate

dependence
•Limited natural resources
•Biodiversity and ecosystems

Features of agriculture

•Economic sustainability
•Social engagement
•Environmental responsibility

Concept of sustainable 
leadership
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Figure 2. The relationship between the characteristics of agriculture and the concept of sustainable 
leadership (Source: compiled by the author) 
 
Figure 2 depicts the relationship between the characteristics of agriculture and the concept of 
sustainable leadership, which ensures the long-term development of the agricultural sector. Several 
specific factors affect management approaches in agriculture. The socio-economic aspect of 
agriculture is related to providing income and development of rural communities, which requires 
considering their needs and promoting socio-economic development. (Nugraha et al., 2022) In 
connection with these features, sustainable leadership is focused on environmental, social, and 
economic sustainability. It involves using technologies that minimize environmental impact, 
contribute to the financial stability of farms, and support local communities. This includes the 
transition to environmentally friendly technologies, resource optimization, and the development of 
innovations, such as artificial intelligence, which help solve modern challenges. The seasonality and 
climate-dependent nature of agricultural operations complicates decision-making and resource 
planning, requiring consideration of long-term environmental risks such as climate change and water 
scarcity. The limited availability of natural resources such as soil and water highlights the need to 
implement sustainable practices, including precision agriculture, which optimizes the use offers and 
water. The role of biodiversity and ecosystems affected by agricultural activities is also essential, as 
their preservation is critical for ecosystem stability and long-term productivity. (Siankwilimba et al., 
2023) A sustainable approach encompasses environmental responsibility, social inclusion, and 
economic sustainability, focusing on conserving biodiversity, supporting decent work, developing 
communities, and innovating to increase productivity. Thus, sustainable leadership in agriculture 
seeks to find a balance between the needs of the present and the interests of future generations, 
responding to the challenges of climate change, urbanization, and depletion of natural resources. 

 
3.3. The role of artificial intelligence in the development of sustainable agriculture 

Sustainable development of agriculture is a challenge of our time (Singh et al., 2022) due to the need 
to ensure food security, preserve natural resources, and reduce the negative impact on the 
environment. In this context, artificial intelligence (AI) is an innovative tool that optimizes the 
production process and the transformation of approaches to sustainable leadership in the agricultural 
sector. Figure 3 shows the direction of artificial intelligence's influence on sustainable agriculture 
development. 

 

 

 

Figure 3. Use of artificial intelligence in sustainable agriculture (Source: compiled by the author) 

One of AI's primary roles is analyzing large volumes of data, including climate, soil, and economic 
data. (Hernandez et al., 2024) This allows agricultural leaders to make informed decisions considering 
long-term environmental and social risks. With the help of machine learning algorithms, yield 
prediction, optimal timing of sowing and harvesting, and identification of risk areas to reduce 
product losses are possible. 
AI promotes the rational use of natural resources by implementing precision farming methods. In 
particular, technologies based on artificial intelligence allow you to accurately determine the required 

Data analytics Yield forecasts

Resource optimization Reduced water and fertilizer use, 
prevention of soil depletion

Automation of routine processes Social sustainability of agriculture
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amount of water, fertilizers, and plant protection products. This approach reduces costs, minimizes 
the environmental impact, and contributes to preserving ecosystems and biodiversity. 
In addition, artificial intelligence can significantly increase the social sustainability of agriculture. 
(Shankar et al., 2020) Automation of routine processes reduces the physical load on workers, allowing 
them to focus on strategic aspects of management. Also, thanks to intelligent systems, it is possible 
to create training programs for agricultural communities, which increases their awareness of modern 
methods of sustainable management. 
AI promotes sustainable leadership by helping farmers implement environmentally and socially 
responsible practices. Leaders who use intelligent systems can be more transparent in their activities, 
report to society on implementing environmental standards, and ensure fair working conditions for 
employees. 
Thus, artificial intelligence creates new opportunities for the development of sustainable agriculture. 
It optimizes agricultural processes and contributes to the transformation of management approaches, 
considering environmental, social, and economic aspects. (Sood et al., 2022) In the future, AI's role in 
forming a sustainable agricultural sector will only grow, helping to overcome global challenges and 
ensure the well-being of future generations. 
The introduction of artificial intelligence will allow for the optimization of production processes and 
increase resource use efficiency. Thanks to this, the agricultural industry can reach a qualitatively 
new level of development, meeting modern challenges. According to forecasts, the retail industry's 
artificial intelligence market demonstrates significant growth potential. 
According to the analytical company Market.us Scoop (Pangarkar, 2025), the use of artificial 
intelligence in the agricultural sector is growing steadily and dynamically. This is due to the active 
implementation of innovative solutions, which allows agrarian enterprises to increase production 
efficiency and adapt to modern challenges. Table 3 shows the forecasted market size by year. The 
table shows the growth dynamics of the agriculture artificial intelligence market for 2022-2032. The 
data illustrate the gradual increase in market volumes, which is a consequence of implementing 
innovative technologies to increase the efficiency of agricultural production, optimize resources, and 
reduce the impact of the human factor. 

 
Table 3. Forecast of growth of the artificial intelligence market in agriculture (2022-2032)  

(Source: Market.us Scoop) 
Year Market size (USD billion) 
2022 1,2 
2023 1,5 
2024 1,8 
2025 2,4 
2026 3,0 
2032 10,2 

Table 3 provides an overview of the growth rate and the projected prospects for the development of 
this industry. The data analysis indicates a significant growth of the market for artificial intelligence 
in agriculture between 2022 and 2032. The increase in the market volume to 10.2 billion US dollars by 
2032 emphasizes the importance of implementing AI solutions to ensure the sustainable development 
of the agricultural sector and increase its productivity. 
According to research firm Mordor Intelligence, the agricultural AI market is expected to grow from 
US$2.55 billion in 2025 to US$7.05 billion by 2030 at a compound annual growth rate (CAGR) of 
22.55% during the forecast period (Table 4). 

 
Table 4. Forecast of growth of the artificial intelligence market in agriculture (2025-2030)  

(Source: Mordor Intelligence) 
Year Market size (USD billion) 
2025 2,55 
2026 3,13 
2027 3,83 
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2028 4,69 
2029 5,75 
2030 7,05 

The data obtained indicate the active development of innovative technologies in the agricultural 
sector, especially those based on artificial intelligence. The market's growth is explained by the need 
to optimize resources, increase productivity, and implement sustainable approaches in agricultural 
production. This opens up new opportunities for agribusiness and investors, contributing to the 
digital transformation of the industry. 

3.4. The sustainable impact of artificial intelligence on leadership strategies in the agricultural sector 

Sustainable impact can be defined as a long-term, balanced impact on the social, economic, and 
environmental aspects of development, which ensures harmony between the current needs of society 
and the preservation of resources for future generations. (Abbasi et al., 2022) In agriculture, 
sustainable impact involves implementing practices and technologies that simultaneously promote 
productivity, reduce negative environmental impacts, and improve the quality of life of local 
communities. 
Sustainable impact results from the synergy between sustainable leadership principles and modern 
technologies, particularly artificial intelligence (AI). Leaders who focus on sustainability play a 
central role in creating environmentally responsible and socially oriented growth conditions. The 
implementation of AI in agriculture allows you to achieve not only short-term results but also lay the 
foundation for long-term development. 
Recent research highlights that the application of AI is not limited to improving technical efficiency 
but encompasses changing management strategies, systems thinking, and stakeholder engagement. 
In particular, solutions based on computer vision and geospatial decision support systems (Terribile 
et al., 2024; Bancheri et al., 2024) help agricultural leaders minimize soil degradation, develop 
biodiversity conservation policies, and make more informed long-term decisions. This expands the 
role of AI in shaping a strategic vision for sustainable development. 
Figure 4 presents a scheme of the interaction of the main components that form a holistic approach 
to management in the agricultural sector. Its structure reflects processes that contribute to economic 
efficiency, environmental sustainability, social progress, and integrating modern technologies into 
sustainable leadership. The scheme is presented as a circle, reflecting the cyclical nature of the 
sustainable impact, where each component is closely linked to the next and ensures their interaction. 
The proposed approach demonstrates that sustainable impact in agriculture is a constantly recurring 
process, where achievements in one aspect create conditions for improving others. 

 
Figure 4. Scheme of the sustainable impact of artificial intelligence on leadership strategies in the 
agricultural sector (Source: compiled by the author) 
 

Innovative 
management 

Cost reduction

Environmental 
sustainability

Improving 
well-being



Scientia Agriculturea Bohemica 10 of 15 

The sustainable impact of artificial intelligence on leadership strategies in the agricultural sector is a 
multidimensional process that encompasses innovative management, cost reduction, environmental 
sustainability, and increased well-being. In the first stage, innovative management approaches 
(Füller et al., 2022) and artificial intelligence technologies, such as machine learning, predictive 
analytics,s and the Internet of Things, allow for decisions based on analyzing large volumes of data. 
This contributes to optimizing all processes, from soil preparation to logistics planning, creating the 
basis for a flexible and adaptive response to external challenges.  
In addition, using AI in social sustainability is changing the approach to working with communities 
and personnel. For example, Neethirajan et al. (2024) prove that intelligent systems improve human-
animal interactions, reduce physical loads on workers, and contribute to increased well-being. 
Shankar et al. (2020) emphasize that innovations in plant protection not only mitigate environmental 
risks but also strengthen food security, which directly affects the social stability of regions. Such 
examples prove that AI shapes new standards of socially oriented leadership in the agricultural 
sector.  
Another significant trend is the growing role of AI in shaping sustainable development policies at 
the global level. Data from a bibliometric analysis (Mileti et al., 2024) indicate a sharp increase in 
scientific publications dedicated to precision agriculture, food security, and environmental 
management. This means that AI is moving from an auxiliary tool to a strategic driver of agricultural 
transformation. This creates new demands for agrarian leaders to implement the technology at the 
farm level and in national and international food security strategies. 
Innovative resource management based on artificial intelligence allows for significant cost reductions 
(Wu et al., 2022) by optimizing water, fertilizer, and crop protection products, reducing production 
costs and dependence on traditional resources.  
Environmental sustainability (van Wynsberghe, 2021) consists of reducing the use of chemicals and 
improving resource conservation, which positively impacts the environment, helping to minimize 
greenhouse gas emissions, avoid soil degradation, and preserve biodiversity.  
Economic efficiency and environmental responsibility contribute to creating new jobs, improving 
working conditions, and ensuring stability in communities related to agriculture. (Nazareno et al., 
2021) As a result, artifice intelligence's sustainable impact shapes regions' harmonious developments, 
ensuring their socio-economic balance. Integrating innovative approaches to management, 
responsible use of resources, environmental sustainability, and social progress is creating a new 
paradigm for sustainable leadership in the agricultural sector. 
Thus, the sustainable impact of AI is manifested in three main directions: increasing resource 
efficiency, reducing environmental burden, and strengthening social responsibility. The interaction 
of these components forms a new management culture, where priority is given to long-term goals 
and harmonious development of communities. 
In the future, the role of AI in shaping leadership strategies in the agricultural sector will grow, as it 
provides the basis for a comprehensive digital transformation of the industry. This applies not only 
to technological solutions, but also to changing approaches to leadership: from a command-and-
administrative style to an innovative, data-based, and sustainability-oriented one. In summary, it can 
be argued that integrating AI and the principles of sustainable leadership opens the way to a new 
management paradigm in the agricultural sector - adaptive, inclusive, and able to respond to global 
challenges. This creates the basis for long-term socio-economic development, which simultaneously 
maintains ecological balance and ensures the needs of future generations. 

4. Conclusions 

The study's results indicate a significant impact of artificial intelligence on developing sustainable 
leadership in the agricultural sector. Implementing AI technologies increases the efficiency of 
management decisions, optimizes resource use, and reduces environmental burden. It has been 
proven that using intelligent systems in monitoring and forecasting yields allows increased 
productivity and reduced costs, which is especially important for long-term sustainable 
development. 
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Artificial intelligence significantly affects strategic decisions in the field of adaptation to climate 
change and rational use of land resources. Thanks to AI analysis of large volumes of data, managers 
of agricultural enterprises can implement environmentally responsible and economically sound 
management strategies. In addition, the automation of routine processes contributes to improving 
working conditions and involving employees in strategic management. 
The proposed scheme of sustainable impact demonstrates the relationship between innovative 
management, rational use of resources, environmental sustainability, and social progress, which 
forms a new paradigm of sustainable leadership in the agricultural sector. Thus, AI optimizes 
agricultural processes and changes management approaches, making them more focused on long-
term sustainability. 
In the future, the role of AI in shaping sustainable agriculture will only grow, contributing to 
overcoming global challenges and ensuring the well-being of future generations. Further research 
can focus on practical use cases of AI in sustainable leadership and on assessing the socio-economic 
impact of such technologies on agricultural communities.  



Scientia Agriculturea Bohemica 12 of 15 

Author Contributions: Conceptualization, I.B.; methodology, I.B.; software, I.B.; validation, I.B.; formal analysis, 
I.B.; investigation, I.B.; resources, I.B.; data curation, I.B.; writing-original draft preparation, I.B.; writing-review 
and editing, I.B.; visualization, I.B.; supervision, I.B.; project administration, I.B.; funding acquisition, I.B. 

The author has read and agreed to the published version of the manuscript. 

Funding: This research received no external funding 

Conflicts of Interest: The author declare no conflict of interest  

Data availability statement: Declare availability of your data and datasets.  
  



Scientia Agriculturea Bohemica 13 of 15 

5. References 

1. Abbasi R, Martinez P, Ahmad R (2022): The digitization of agricultural industry – a systematic literature 
review on agriculture 4.0. Smart Agricultural Technology 2, 100042. 
https://doi.org/10.1016/j.atech.2022.100042  
  

2. Aït-Kaddour A, Hassoun A, Tarchi I, Loudiyi M, Boukria O, Cahyana Y, Ozogul F, Khwaldia K (2024): 
Transforming plant-based waste and by-products into valuable products using various “Food Industry 
4.0” enabling technologies: a literature review. Science of The Total Environment 176872. 
https://doi.org/10.1016/j.scitotenv.2024.176872  
 

3. Bancheri M, Basile A, Terribile F, Langella G, Botta M, Lezzi D, Cavaliere F, Colandrea M, Marotta L, De 
Mascellis R, Manna P, Agrillo A, Mileti FA, Acutis M, Perego A (2024): A web-based operational tool for 
the identification of best practices in European agricultural systems. Land Degradation & Development 
https://doi.org/10.1002/ldr.5114  
 

4. Bancheri M, Langella G, Manna P, Mileti FA, Ferraro G, Minieri L, Basile A & Terribile F (2023): The 
LandSupport platform to help land managers in the mitigation of degradation of natural resources. У 2023 
IEEE International Workshop on Metrology for Agriculture and Forestry (MetroAgriFor). IEEE. 
https://doi.org/10.1109/metroagrifor58484.2023.10424348  
 

5. Füller J, Hutter K, Wahl J, Bilgram V, Tekic Z (2022): How AI revolutionizes innovation management – 
Perceptions and implementation preferences of AI-based innovators. Technological Forecasting and Social 
Change 178, 121598. https://doi.org/10.1016/j.techfore.2022.121598  
 

6. Godfray HCJ, Garnett T (2014): Food security and sustainable intensification. Philosophical Transactions 
of the Royal Society B: Biological Sciences 369(1639), 20120273. https://doi.org/10.1098/rstb.2012.0273  
 

7. Guarnido-Lopez P, Pi Y, Tao J, Mendes EDM, Tedeschi LO (2024): Computer vision algorithms to help 
decision-making in cattle production. Animal Frontiers 14(6), 11–22. https://doi.org/10.1093/af/vfae028  
 

8. Harris DR, Fuller DQ (2020): Agriculture: Definition and Overview. У Encyclopedia of Global Archaeology 
(с. 140–149). Springer International Publishing. https://doi.org/10.1007/978-3-030-30018-0_64  
  

9. Hernandez D, Pasha L, Arian Yusuf D, Nurfaizi R, Julianingsih D (2024): The Role of Artificial Intelligence 
in Sustainable Agriculture and Waste Management: Towards a Green Future. International Transactions 
on Artificial Intelligence (ITALIC) 2(2), 150–157. https://doi.org/10.33050/italic.v2i2.552  
  

10. Iqbal Q, Ahmad NH (2020): Sustainable development: The colors of sustainable leadership in learning 
organization. Sustainable Development. https://doi.org/10.1002/sd.2135  
 

11. Kale DR, Nalvade J, Randive PS, Hirve S (2024): Artificial Intelligence in Sustainable Agriculture: 
Enhancing Efficiency and Reducing Environmental Impact. Artificial Intelligence 53(5). ISSN: 0970-2555 
 

12. Kussmann M, Hayek M, Berciano S (2024): Editorial: Nutrition for humanity in the Anthropocene - for 
healthier people on a healthier planet. Frontiers in Nutrition 11. https://doi.org/10.3389/fnut.2024.1467576  
 

13. Liu X, Lin Y, Jiang Z, Wu Q (2024): Social Risks in the Era of Generative AI. Proceedings of the Association 
for Information Science and Technology 61(1), 790–794. https://doi.org/10.1002/pra2.1103  
  

14. Mileti FA, Miranda P, Langella G, Pacciarelli M, De Michele C, Manna P, Bancheri M, Terribile F (2022): A 
geospatial decision support system for ecotourism: a case study in the Campania region of Italy. Land Use 
Policy 118, 106131. https://doi.org/10.1016/j.landusepol.2022.106131  

 



Scientia Agriculturea Bohemica 14 of 15 

15. Mileti FA, Russo D, Fraissinet M, Langella G, Ferraro G, Terribile F (2024): Supporting the planning and 
management of biodiversity through the development of a geospatial decision support system. Land 
Degradation & Development. https://doi.org/10.1002/ldr.5024  
 

16. Mordor Intelligence (n.d.): AI in Agriculture Market Size & Share Analysis - Growth Trends & Forecasts 
(2025-2030). https://www.mordorintelligence.com/industry-reports/ai-in-agriculture-market  
 

17. Nazareno L, Schiff DS (2021): The impact of automation and artificial intelligence on worker well-being. 
Technology in Society 67, 101679. https://doi.org/10.1016/j.techsoc.2021.101679  
 

18. Neethirajan S, Scott S, Mancini C, Boivin X, Strand E (2024): Human-computer interactions with farm 
animals - enhancing welfare through precision livestock farming and artificial intelligence. Frontiers in 
Veterinary Science 11. https://doi.org/10.3389/fvets.2024.1490851  
 

19. Nishant R, Kennedy M, Corbett J (2020): Artificial intelligence for sustainability: Challenges, opportunities, 
and a research agenda. International Journal of Information Management, 53, 102104. 
https://doi.org/10.1016/j.ijinfomgt.2020.102104  
   

20. Nugraha A, Prayitno G, Rahmawati R, Auliah A (2022): Farmers' Social Capital in Supporting Sustainable 
Agriculture: The Case of Pujon Kidul Tourism Village, Indonesia. Civil and Environmental Science 005(02), 
235–249. https://doi.org/10.21776/ub.civense.2022.00502.12  
  

21. Pangarkar T (2025): AI in Agriculture Statistics 2025: A New Way to Grow. Retrieved from 
https://scoop.market.us/ai-in-agriculture-
statistics/#:~:text=AI%20In%20Agriculture%20Market%20Size%20%E2%80%93%20By%20Resolution%20S
tatistics&text=In%202022%2C%20the%20total%20market,accounted%20for%20USD%200.3%20billion  
 

22. Piwowar-Sulej K, Iqbal Q (2022): Leadership styles and sustainable performance: A systematic literature 
review. Journal of Cleaner Production 134600. https://doi.org/10.1016/j.jclepro.2022.134600  
  

23. Salgado-Ramos M, Huertas-Alonso AJ, Martí-Quijal FJ, Barba FJ, Sánchez-Verdú MP, Moreno A, Cabañas 
B (2024): Sustainable management of wine-derived leftovers: Enhanced extraction of antioxidants and 
production of levulinic acid by microwave-assisted processing. Journal of Environmental Chemical 
Engineering 112411. https://doi.org/10.1016/j.jece.2024.112411  
 

24. Shahmohamadloo RS, Febria CM, Fraser EDG, Sibley PK (2021): The sustainable agriculture imperative: A 
perspective on the need for an agrosystem approach to meet the United Nations Sustainable Development 
Goals by 2030. Integrated Environmental Assessment and Management. https://doi.org/10.1002/ieam.4558  
 

25. Shankar P, Werner N, Selinger S, Janssen O (2020): Artificial Intelligence Driven Crop Protection 
Optimization for Sustainable Agriculture. У 2020 IEEE / ITU International Conference on Artificial 
Intelligence for Good (AI4G). IEEE. https://doi.org/10.1109/ai4g50087.2020.9311082  
  

26. Siankwilimba E, Mumba C, Hang’ombe BM, Munkombwe J, Hiddlestone-Mumford J, Dzvimbo MA, 
Hoque ME (2023): Bioecosystems towards sustainable agricultural extension delivery: effects of various 
factors. Environment, Development and Sustainability. https://doi.org/10.1007/s10668-023-03555-9  
  

27. Singh S, Jain P (2022): Applications of Artificial Intelligence for the Development of Sustainable 
Agriculture. In: Kumar, P., Tomar, R.S., Bhat, J.A., Dobriyal, M., Rani, M. (eds) Agro-biodiversity and Agri-
ecosystem Management. Springer, Singapore. https://doi.org/10.1007/978-981-19-0928-3_16  
 

28. Sood A, Bhardwaj AK, Sharma RK (2022): Towards sustainable agriculture: key determinants of adopting 
artificial intelligence in agriculture. Journal of Decision Systems 1–45. 
https://doi.org/10.1080/12460125.2022.2154419  



Scientia Agriculturea Bohemica 15 of 15 

29. Terribile F, Basile A, Bonifacio E, Corti G, Ferraro G, Mileti FA, Munafò M (2024): The sustainable use of 
soils: a journey from wicked problems to wicked solutions for soil policy. Soil Security 100174. 
https://doi.org/10.1016/j.soisec.2024.100174  
 

30. Tudi M, Daniel Ruan H, Wang L, Lyu J, Sadler R, Connell D, Chu C, Phung DT (2021): Agriculture 
Development, Pesticide Application and Its Impact on the Environment. International Journal of 
Environmental Research and Public Health 18(3), 1112. https://doi.org/10.3390/ijerph18031112  
  

31. van Wynsberghe A (2021): Sustainable AI: AI for sustainability and the sustainability of AI. AI and Ethics 
1(3), 213–218. https://doi.org/10.1007/s43681-021-00043-6  
 

32. Wu CJ, Raghavendra R, Gupta U, Acun B, Ardalani N, Maeng K, Hazelwood K (2022): Sustainable ai: 
Environmental implications, challenges and opportunities. Proceedings of Machine Learning and Systems 
4, 795-813. 

 

 

Copyright: © 2026 by the authors. License SAB, Prague, Czechia. This article is an open access article distributed 
under the terms and conditions of the Creative Commons Attribution (CC BY) license 
(https://creativecommons.org/licenses/by/4.0/). 

 


