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FOREWORD

The International Scientific and Professional Conference POLITEHNIKA 2023 repre-
sents the seventh edition of the POLITEHNIKA scientific and professional events, occur-
ring biannually since its inaugural event in 2011. POLITEHNIKA 2023 upholds a distin-
guished tradition and commitment to integrating higher education and practical applica-
tion across a diverse spectrum of disciplines represented by defined thematic scopes.

Organized with the patronage of the Ministry of Education of the Republic of Serbia, the
Ministry of Environmental Protection of the Republic of Serbia, the Ministry of European
Integration of the Republic of Serbia, the Directorate for Occupational Safety and Health,
the Office for Dual Education and National Qualifications Framework, the Conference of
Academies of Applied Studies in Serbia, the Chamber of Commerce of Serbia, the Cham-
ber of Commerce of Belgrade, the Institute for Standardization of Serbia, the Association
of Belgrade Architects, the City of Pozarevac and the Tourist Organization of the City of
Pozarevac, POLITEHNIKA 2023 stands as a collaborative platform at the intersection of
academia, governmental institutions and industry.

This year heralds a notable progression with its international status and the incorporation
of 10 conference scopes. Expanding beyond the thematic domains featured in previous
events, the Conference now encompasses Environment and Sustainable Development,
Occupational Safety and Health and Fire Safety, Smart Management Systems, Graphic
Engineering, Design, Traffic Engineering, Biotechnology and Healthcare, Mechanical
Engineering, Ecotourism and Rural development, and Mechatronics. By engaging experts,
emerging professionals, and practitioners from these domains, the conference unifies
fields of study programs of the Academy of Applied Technical Studies Belgrade. The
thematic scopes, coupled with the structure of the compiled papers in this Proceedings,
exhibit a rich diversity and multidisciplinary approach, fundamentally contributing to a
holistic examination and resolution of societal and scientific challenges.

Comprising over 220 peer-reviewed contributions, the Proceedings represent a substan-
tial intellectual asset, aligning with the conference's overarching objective of fostering the
exchange of knowledge, research findings, and professional experiences among experts
from industry, research institutions, and higher education establishments.

The Proceedings of the International Scientific and Professional Conference POLITEH-
NIKA 2023 serve as a comprehensive snapshot of the current landscape within the
thematic realms of the conference, offering both insights and directives for ongoing scien-
tific and professional development. Moreover, they proffer concrete solutions to practical
challenges grounded in contemporary trends and pertinent insights.

The Academy of Applied Technical Studies Belgrade extends its sincere appreciation to
all conference supporters whose financial contributions played a pivotal role in its suc-
cessful realization. Special acknowledgment is reserved for the authors of the papers,
whose diligence and eagerness to present their work to a wider audience, alongside the
reviewers and members of the International Scientific Committee, Program Committee
and Organizational Committee, have collectively contributed to the triumph of the Inter-
national Scientific and Professional Conference POLITEHNIKA 2025.

Belgrade, December 2023
EDITORS
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INFORMATION SYSTEMS IN ORGANIC AGRICULTURE - A REVIEW

Aleksandar Stevanovié ', The Academy of Applied Technical Studies Belgrade
Goran Nestorovi¢’, The Academy of Applied Technical Studies Belgrade
Vera Popovic®, Institute of Field and Vegetable Crops, National Institute of the Republic of Serbia

Abstract. Organic agriculture is becoming an increasingly significant component of the global
food system, with a focus on environmental sustainability and product quality. Information systems
and technologies play a crucial role in supporting organic production, environmental conservation,
and the production of safe and healthy safe food. The application of precision agriculture, utilizing
cutting-edge technological systems, enables pest and disease monitoring and management, efficient
water and energy management, digital product identification, the use of Geographic Information
Systems (GIS) for crop planning, and blockchain technology for supply chain transparency.
Through these applications, information systems and technologies significantly contribute to
reducing the negative environmental impacts of agriculture, increasing productivity, and ensuring
healthy safe food with greater nutritional benefits in organic farming. This symbiosis of science and
technology in organic agriculture helps create more sustainable agricultural systems that can meet
the needs of current and future generations.

Keywords: organic agriculture, information systems, environmental sustainability, healthy food

1. INTRODUCTION

The dynamics of global population growth and the need to ensure a larger quantity of high-quality
food, combined with the imperative of preserving the environment and resources, are key factors
shaping the development of technologies in the field of organic agriculture. Organic agricultureis a
holistic production management system, which promotes and enhances agro-ecosystem health,
including biodiversity, biological cycles, and soil biological activity [1-10]. Faced with the
challenges of the modern era, the agricultural sector must address a dual task: increasing
productivity and ensuring long-term sustainability. It is evident that Information Technology (IT)
plays a pivotal role in enhancing productivity in organic agriculture, with the ultimate goal of
benefiting agricultural producers [11-15]. Specifically, the application of precision agriculture,
using cutting-edge satellite-guided and automated technology systems, along with Geographic
Information Systems (GIS), significantly contributes to yield improvement. Simultaneously, these
technological advances promote efficient resource utilization, thereby reducing negative
environmental impacts. In this light, the integration of new technologies into organic agriculture
becomes essential for enhancing the production of safe and healthy safe food and represents the
potential for sustainable sector devel opment.

Contemporary trends in information technology development offer organic agriculture a unigue
opportunity to improve its operations, increase production efficiency, and minimize the negative
impact on the environment. Given the specific requirements for producing environmentally friendly
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products to meet the global demand for organic agricultural products, the main direction of its
development lies in the introduction of innovative methods and technologies into the production
process.

Despite global challenges in the agricultural sector, the prospects for organic production
development through digitization are promising. The use of information systems in organic
agriculture is driven by the need to increase its efficiency and manageability, improve product
quality, and align with the requirements of organic agriculture standards in the green economy.
They enable the automation of many routine processes and informed decision-making [16].

2. APPLICATION OF INFORMATION TECHNOLOGY FOR EFFICIENT RESOURCE
AND PROCESS MANAGEMENT IN ORGANIC AGRICULTURE

Organic agriculture represents a specific branch of agricultural production that requires a special
management system to ensure sustainable and environmentally-friendly production. The
implementation of Enterprise Resource Planning (ERP) and Customer Relationship Management
(CRM) systems can significantly enhance the efficiency of managing all aspects of organic
agriculture, including the management of material and financial resources. One of the key systems
for managing organic agriculture is FarmERP. This system encompasses a range of functions
crucia for organic farms, including yield tracking and analysis for various crops. These systems
allow farmers to gain a better understanding of yield dynamics and make informed decisions.
Additionally, FarmERP includes crop planning systems, taking into account crop rotation and their
mutual location, which is crucial for preserving soil health. Furthermore, the system provides soil
condition monitoring and offers agronomic recommendations for the care of different crops,
considering optimal sowing times and agronomic operations. FarmERP also includes cost tracking
systems, essential for monitoring the costs of major material resources such as seeds, fertilizers, and
fuel. FarmLogs is another important cost management tool in organic agriculture. This system
allows tracking all costs associated with organic production, including fertilizers, seeds, labor, fud,
and other factors. It also enables monitoring of soil conditions, such as pH values, moisture, and
nutrient levels. Based on this data, FarmLogs provides recommendations based on successful
agronomic practices, taking into account natural, climate, and weather conditions, as well as crop
characteristics. ERP systems like SAP ERP provide a comprehensive solution for automating
business processes in organic production. These systems enable the planning of agricultural tasks
and resources, efficient management of business operations, and the optimization of the overal
business of organic farms. Additionally, the information system FarmOS supports farmers in
managing organic production. This system includes crop and crop rotation planning, weather
monitoring, financial accounting, and nutrient management. FarmOS aso alows tracking mineral
and organic fertilizers, organizing pest control, and provides documentation necessary for
compliance with organic agriculture standards. The implementation of ERP and CRM systems, such
as FarmERP, FarmLogs, SAP ERP, FarmOS, and others, plays a crucia role in optimizing organic
agriculture management. These systems provide better control over al aspects of production, help
reduce costs, improve product quality, and contribute to the sustainability of organic agriculture
[17-19].

3. ADVANCED INFORMATION SYSTEMS FOR ENSURING COMPLIANCE WITH
ORGANIC AGRICULTURE STANDARDS

In the modern context, the use of information systems has become a key component in achieving
compliance with stringent organic agriculture standards. These standards encompass various
aspects, including the production, labeling, and certification of organic products, as well as
requirements for ecological and socially sustainable agricultural practices. In this context, digital
solutions play a crucia role in facilitating the compliance process for farmers and providing them
with tools to monitor and document all relevant aspects. Information systems enable farmers to
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track all stages of organic product production, starting from agricultural activities such as the use of
fertilizers, pesticides, and cultivation techniques that comply with organic standards. They alow for
efficient monitoring of the flow of raw materials and products throughout the supply chain,
contributing to transparency and the reliability of the organic chain. One of the key aspects of
information systems for compliance with organic agriculture standards is simplifying the
certification process. These systems enable farmers to collect, organize, and store all the necessary
information and documentation required for certification. This includes data on inputs used,
tracking production processes, and records of previous annua production cycles. All this
information streamlines the certification process and facilitates effective communication with
certification bodies. Additionaly, information systems provide farmers with tools to monitor
compliance with environmental and social standards [20-24].

4. IMPLEMENTATION OF SCIENTIFIC INFORMATION SYSTEMS FOR
MONITORING AND MANAGING RISKS IN ORGANIC AGRICULTURE

Scientific-level information systems provide essential tools for monitoring and managing risks in
the context of organic agriculture. These systems enable farmers to effectively track variables such
as climate change, plant and animal diseases, as well as soil and water quality. Through this
comprehensive data analysis, farmers can identify potential risks and take appropriate measures to
minimize crop losses and enhance product quality. Information systems for risk monitoring and
management in organic agriculture can include various components, including meteorological
stations to monitor weather conditions, automated irrigation systems to reduce moisture-related
risks, disease control information systems, and market analytics tools to optimize resources and
reduce market risks. Integrating these information systems into a unified platform allows farmers to
efficiently collect, analyze, and predict risks, enabling them to make strategic decisions to improve
the sustainability and stability of organic agriculture [25, 26].

5. INFORMATION SYSTEMS ENABLING STATISTICAL DATA MANAGEMENT AND
BIG DATA ANALYSIS

This process encompasses all relevant aspects of agricultural production and is based on the
application of precision agriculture systems, including the use of GPS technology, field sensors,
technology-equipped machinery, storage, and satellite imagery. Integrated systems for monitoring
the health and movement of animals, as well as physiological parameters, are also included. This
comprehensive set of data includes a significant amount of unstructured information that is crucial
for making informed decisions and optimizing agricultural processes. An example of such a system
is AgSquared, a software platform that is entirely based on cloud technologies. This platform
enables collaboration among various stakeholders in the agro-industry, including managers,
agronomists, tractor operators, and farm workers. This approach provides constant access to key
information, allowing for improvements in productivity, profitability, sustainability, and efficiency
at any time and in any location within the agricultural sector. [27].

6. LAND MONITORING INFORMATION SYSTEMS

Land monitoring information systems are crucial in modern agriculture. They enable precise
monitoring of soil fertility and quality, helping farmers choose suitable crops and apply optimal
cultivation methods. The use of digital technologies enhances the productivity and sustainability of
agricultural systems while preserving the natural balance. These systems allow for precise control
of nutrients in the soil, reducing the use of fertilizers. They also improve product quality and reduce
the risk of diseases and drought. Digital land monitoring systems provide rapid information on soil
health, aiding in crop protection. These systems aso support organic agriculture and the
preservation of the natural balance by measuring various soil parameters [27].
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7. INFORMATION SYSTEMS FOR PLANT CONDITION MONITORING

Organic agriculture requires the monitoring and control of plant conditions to achieve healthy
growth and a good yield. Information systems play a crucia role in this process. The system for
monitoring and controlling soil moisture uses sensors to measure moisture and provides irrigation
recommendations. Additionaly, a system for monitoring soil nutrients is important for the
sustainable use of nutrients. These systems monitor the content of nitrogen, phosphorus, potassium,
and other elements, recommending doses of organic fertilizers. Information systems are also used
for early detection of pests and diseases through sensors, including infrared cameras or pest
detectors. This alows for rapid interventions without the need for pesticides. Data collected from
these systems are processed and sent to farmers, enabling them to optimize processes and improve
productivity in organic agriculture. Overdl, information systems enable the early detection of
problems in organic agriculture, thereby improving yields and product quality [28].

8. INFORMATION SYSTEMS FOR ANIMAL CONDITION MONITORING

In organic agriculture, information systems for monitoring animal conditions play a crucial role.
These systems encompass various technological solutions for precise monitoring and management
of animal heath and movement. One of the key technologies is the RFID identification system,
which uses microchips embedded in animals. These microchips enable tracking animal movement
and essential heath parameters such as body temperature and pulse. Such monitoring alows
farmers to effectively track each animal, which is essential for reproduction and rapid response to
health issues. In addition, there are systems for monitoring animal health status, which serve to
prevent diseases and the spread of infections among animals. These systems use databases of
diseases and data analysis tools. Furthermore, feed control systems play an important role in
ensuring proper animal nutrition while adhering to organic agriculture standards. These systems
monitor and manage food and additives usage. There are also systems for monitoring physiological
parameters such as hormone levels, pheromones, and body temperature. These data are crucial for
determining the optimal breeding times and the overall health of animals in organic agriculture. All
of these information systems enable farmers to efficiently manage farms, reduce negative
environmental impacts, and adhere to organic agriculture standards [29].

9. COMMUNICATION INFORMATION SYSTEMS

Organic agriculture is a certified system, well controlled by authorities, so it would a strategy for
gathering and analyses of data could be of great value to reinforce the implementation of organic
agriculture as a health indicator, in any country or region, where organic agriculture certification
already exists. Information systems play a crucial role in improving communication among various
stakeholders in organic agriculture, including farmers, consumers, and other interested parties.
These systems contribute to building more reliable and transparent relationships among participants
in the organic market. By using information systems, farmers are facilitated in tracking changing
market demands and consumer needs, allowing for production adaptation. Additionally, information
systems provide consumers with access to essential information about the origin and quality of
products, which fosters greater trust in organic products. Transparency in the supply chain becomes
crucia for consumers and is achieved through the use of modern information technologies.
Information systems enhance communication and collaboration among al stakeholders in the
organic market, ensuring better sustainability and product quality, while aso promoting
transparency and trust in organic agriculture [30].
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10. CONCLUSION

The integration of information technology (IT) into organic agriculture brings about profound
transformations and a range of key elements that shape this change. On one hand, there is the
potential for significant improvement in the production of organic food and environmental
preservation. On the other hand, there are certain challenges that require careful consideration. The
advantages of this integration include increased productivity, reduced negative environmental
impacts, the production of high-quality food, and better farm management. These factors contribute
to increased profitability and long-term sustainability of organic agriculture. The challenges that
accompany this change include high initial costs for implementing IT systems, the need for farmer
training, regular system maintenance, and data privacy and security concerns. These challenges can
be barriers, especially for smaller farms and rura areas. In essence, the integration of IT into
organic agriculture has the potential to significantly enhance this branch of agriculture, but it
requires careful planning and management to maximize the benefits and minimize the drawbacks.
This process represents a critical point for the long-term development of organic agriculture in line
with the requirements of modern society and environmental preservation.
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