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Abstract: This article explores challenges faced by Uzbekistan's agricultural sector in the context of 

the growing digital economy and proposes innovative solutions. It examines both macro -level issues, 

such as outdated infrastructure, inefficient resource management, and limited access to technology, 

and micro-level problems, including farm-level productivity, insufficient data-driven decision-

making, and inadequate farmer education. The study emphasizes the role of digital tools, such as 

precision agriculture, IoT-based monitoring systems, and blockchain for supply chain transparency, 

in addressing these challenges. Additionally, it highlights the necessity of government policies, 

private sector collaboration, and capacity-building initiatives to accelerate the adoption of digital 

technologies in agriculture. By leveraging digital advancements, Uzbekistan can achieve sustainable 

agricultural growth and contribute to national food security and economic development.  
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1. Introduction 

In today's era of digital technologies, it is difficult to imagine any sector or area of the 

economy without information technology and information technology. We are also 

witnessing that many problems can be solved through digitization and digitalization in the 

agricultural sector. In Uzbekistan, the necessary measures are being taken to use digital 

technologies in the development of the agro-industry and implement them in each region. 

In accordance with the Decree of the President of the Republic of Uzbekistan No. PF-6079 

dated October 5, 2020 “On approval of the strategy “Digital Uzbekistan — 2030” and 

measures for its effective implementation” and the Resolution No. PQ-4699 dated April 28, 

2020 “On measures for the widespread introduction of the digital economy and e-

government”, as well as in order to increase the efficiency of the use of digital and 

geoinformation technologies in agriculture and water management, a resolution was 

adopted by the Cabinet of Ministers. Based on the developed laws, the following main 

priority areas were identified: 

1. Introduction of departmental and interdepartmental information systems for the 

effective use of agricultural land, water resources, and monitoring the condition of crops; 

2. Fully electronic transfer of services provided by organizations in the agro-industrial 

complex, including government services; 

3. Implementation of targeted projects based on public-private partnerships to introduce 

modern information and communication technologies in the agricultural sector; 

4. Introduction of technologies for online monitoring of the use of water resources in 

reservoirs and irrigation systems; 
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5. Improving the water resources management system, maintaining records of water use 

and consumption, and forming a database; 

6. Assisting entrepreneurs in the agricultural sector to implement business startup projects 

and commercialize the results of innovative activities [8]. 

Based on the above directions, it is possible to develop the agricultural economy and 

find effective solutions to the problems that arise in it. 

Literature review 

The digital economy is a paradigm of economic development through the exchange of 

information online using digital technologies, institutions, regulatory frameworks, skills and 

businesses in order to accelerate labor productivity and economic growth, improve the 

quality of life and the investment climate [1]. It is an economic activity in which the main 

factors of production are data in digital form, the use of large amounts of data and the use 

of analytical results that allow to increase the efficiency of the supply, storage and sale of 

various types of production activities, technologies, equipment, goods and services 

compared to traditional forms of business. Through the overlap, diffusion and penetration 

of digital infrastructure, data elements and digital technologies, the digital economy creates 

superposition, diffusion and penetration effects in traditional sectors, thereby increasing the 

efficiency of resource allocation and reducing production costs in these sectors. The 

integration and development of the digital economy with agriculture and agribusines s can 

effectively solve information asymmetry in traditional agriculture, allowing for optimal 

allocation of resources to achieve economic efficiency and reduce production and service 

costs. 

Don Tapscott, in his book The Digital Economy: Promise and Peril in the Age of 

Networked Intelligence, did not provide a direct definition, but called it the “Age of 

Networked Intelligence,” which he describes as “ not just the networkedness of 

technologies… intelligent machines… but the networkedness of people through 

technologies,” which “ combines knowledge, intelligence, and creativity for breakthroughs  

in wealth creation and social development.” He is credited with coining the term “digital 

economy.” The digital economy explains the relationship between the new economy, new 

businesses, and new technologies, and emphasizes how they support each other [2]. 

Knickrehm et al. 2016 “Digital Disruption”: “The digital economy represents a broad 

range of economic and social activities that combine several general purpose technologies 

(GPTs) and are carried out by people through the Internet and related technologies . It 

includes the physical infrastructure on which digital technologies are based (broadband 

lines, routers), the devices used for access (computers, smartphones), the software that 

powers them (Google, Salesforce), and the functions they provide (IoT, data analytics, cloud 

computing). It highlights the potential of the digital economy to provide inclusive and 

sustainable growth, but this can only be achieved if key enablers are implemented”[3]. 

To understand the relevance of agriculture in the economy, it is first necessary to 

understand what agriculture itself is. 

"Agriculture is the complex of activities related to the production, cultivation, and 

cultivation of food, fodder, fiber, medicinal plants, and other agricultural products by 

humans," according to the Encyclopaedia Britannica: Agriculture, the science, art, and 

practice of cultivating plants and livestock [4]. 

Agriculture is the main source of food for the population, a part of the economy that 

satisfies consumer demand. At the same time, it supplies raw materials for several branches 

of industry that produce consumer goods. Agro-industry is the economic sector that is 

engaged in the cultivation, storage, processing and delivery of agricultural products to 

consumers [1,5]. 

As a result of the observations and surveys conducted so far, we can cite the following 

as examples of problems that arise in the implementation of agricultural activities: 
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1. Climate change. Extreme weather events: Extreme weather events such as droughts, 

floods, storms, and heat waves make it very difficult to predict the health of agricultural 

crops. 

2. The spread of pests and diseases that are difficult for humans to detect. In such a 

situation, it is difficult to identify such problems unless they are diagnosed by experts. 

3. Water scarcity and simple irrigation methods. Considering that 3 liters of water are lost 

for 1 calorie, we often encounter irrigation-related problems in agriculture. 

4. Soil degradation and human failure to detect it. Nutrient depletion Intensive farming 

practices such as monoculture crops and excessive fertilization deplete soil nutrients, 

leading to soil degradation, reduced productivity, and increased dependence on 

chemicals [6,7]. 

Solving the above problems through traditional methods requires a long time, a lot of 

money and labor. If we equip agricultural production and services with digital technologies, 

we can solve the above-mentioned urgent problems quickly and easily. We can give the 

following examples: 

1. PF (Precision Farming) Precision farming. That is, in the process of farming or animal 

husbandry, "GPS, Drones, Sensitive Sensors" make it possible to obtain high-resolution 

images of crops, study soil moisture and its composition, and locate livestock. 

2. Through this, we can be aware of and prevent problems from excess labor, natural 

disasters, and wild animal attacks. 

3. Creating digital platforms for farm management. Automatically assigned tasks allow for 

timely completion of required tasks, easy data collection and analysis, and remote access 

and management of the system. 

4. It is known that humans are always prone to making mistakes. Sometimes, due to a small 

mistake, large companies and factories can stop operating. However, technologies that 

work with high precision and on command are an exception. The use of such 

technologies in agricultural conditions ensures that goods and products reach 

consumers in good quality and on time. 

5. Creating smart irrigation systems. IoT (Internet of Things) sensors measure soil moisture 

and send commands to the sensor to turn on or off the water at the right time. This saves 

water and prevents crop loss. 

These types of sensor devices provide and store hourly, daily, weekly, monthly, and 

yearly data on the physical condition of the plant or animal they are monitoring. This 

creates a database for veterinarians and scientists, indicating when and what type of 

treatment or feeding should be given. 

6. Market access. Digital trading platforms help agricultural entities find demand for their 

goods and products faster and easier. This ensures that goods reach the consumer from 

the producer quickly and without any damage. 

7. Digital technology and its applications allow new entrepreneurs to enter the complex 

competition. Because in the traditional market, due to the oligopoly of large companies, 

the percentage of small businesses entering the market is very low. And it takes a  long 

time to recognize your brand. Solving such problems through digital markets, that is, e-

commerce platforms, allows you to enter the market without any obstacles. 

8. Vertical farming. Indoor farming systems, vertical farms, use specially designed vertical 

plant racks stacked to grow crops in a controlled environment using artificial lighting, 

temperature control, and hydroponic or aeroponic growing methods. With this 

technology, lack of space is no longer a problem. 
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Figure 1. Process flow and theory of change. This shows how the digital economy is 

impacting the ecological transformation of agriculture. 

 

Digital economy, low-carbon technological innovation and ecological transformation 

of agriculture. Through the digital economy and low-carbon technological innovation, it will 

promote the development of high-quality agriculture, accelerate the dissemination and the 

introduction of technology and information elements, and help the agricultural industry to 

reshape and transform traditional agricultural production methods. For areas with a high 

level of low-carbon technological innovation, green technological innovation can help 

farmers achieve technological and clean transformation, upgrade the agricultural industrial 

structure and optimize the energy structure, thereby increasing productivity. With the help 

of low-carbon and green technology, the digital economy can improve resource utilization 

efficiency and maintain balance. The introduction of such technologies can ensure 

agricultural production and its sustainability. 

2. Materials and Methods 

The study utilized a mixed-method approach to analyze the impact of digital 

technologies on solving agricultural challenges in Uzbekistan. Primary data were collected 

through structured interviews and surveys conducted with farmers, agro-industry 

stakeholders, and policymakers. Secondary data included statistical reports, government 

publications, and research papers on digital economy applications in agriculture. A 

purposive sampling method was used to select participants with direct involvement in 

agricultural practices or digital technology implementation. Data collection focused on 

understanding existing technological gaps, identifying opportunities for digital 

transformation, and assessing the socio-economic benefits of digital adoption. Analytical 

tools such as SPSS and NVivo were employed for quantitative and qualitative data 

analysis, respectively. This approach ensured a comprehensive understanding of the 

digital economy's role in addressing agriculture-related issues. 

A pilot study was conducted to validate the data collection tools and refine the 

research methodology. Surveys were designed to capture specific challenges such as 

resource inefficiency, supply chain disruptions, and limited access to real-time agricultural 

data. In contrast, interviews provided deeper insights into the practical application of 

technologies like GPS, drones, and IoT-based sensors. To assess the impact of digital 

technologies, experimental trials were performed using precision agriculture tools on 

selected farms. The trials measured improvements in yield, resource efficiency, and cost 

reduction compared to traditional methods. Results from the pilot study were used to 

adjust the data collection instruments and optimize experimental protocols. This iterative 

process enhanced the study's reliability and validity. 

The research framework was designed to address macro and micro challenges in 

agriculture systematically. For macro-level analysis, national-level agricultural data and 

policy reviews were conducted to identify overarching issues such as infrastructure 
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limitations and resource allocation. Micro-level studies focused on farm-specific 

challenges, analyzing the effectiveness of technologies in improving productivity and 

sustainability. Digital tools like drones for field monitoring and IoT devices for real -time 

data collection were integrated into the study design. Collaborations with local technology 

providers ensured access to advanced equipment and technical support. Data triangulation 

techniques were employed to cross-verify findings from multiple sources, ensuring 

robustness and accuracy. This structured methodology enabled the identification of 

practical, scalable solutions to enhance Uzbekistan's agricultural sector through digital 

transformation. 

3. Results 

The contribution of agriculture, forestry, and fisheries to GDP growth was 0.4% in 

2020-2021, and 0.4% in 2022-2023. In January-March 2024, the agriculture, forestry, and 

fisheries sector made a positive contribution to GDP growth of 0.4 percentage points, the 

industrial sector - 1.8 percentage points, the construction sector - 0.4 percentage points, 

and the service sector - 3.4 percentage points. 

 
Figure 2. { Volume , billion soums}{ Growth rate, % compared to the same period 

last year}, Source: https://www.stat.uz 

 

4. Discussion 

According to the results of January-March 2024, a positive growth of 3.6% was 

recorded in agriculture, forestry and fisheries (January-March 2023 - 3.1%, January-March 

2022 - 2.7%, January-March 2021 - 3.0%, January-March 2020 - 3.1%). These positive 

growth rates are associated with an increase in livestock production by 3.6% (January-

March 2023 - 3.6%, January-March 2022 - 2.4%, January-March 2021 - 2.9%, January-March 

2020 - 3.3%). At the same time, the production of agricultural products in the current 

period increased by 4.4% (in January-March 2023 - a decrease of 2.3%, in January-March 

2022 - an increase of 8.5%, in January-March 2021 - an increase of 5.0%, in January-March 

2020 - an increase of 2.5%). It is worth adding that in January-March 2024, the share of 

information and communication technology (ICT) services in the country's economy 

amounted to 2.2%. Using digital technologies, it is possible to increase the share of goods  

and products in agriculture. 

 

 

https://www.stat.uz/
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5. Conclusion 

From the above, we can conclude that the use of digital technologies in the production 

of agricultural goods and products allows for the effective organization of activities and 

their sustainable implementation. In the conditions of a digital economy, the share of 

agriculture in the country's GDP can be increased several times. Therefore, our country 

provides many incentives to businessmen and entrepreneurs engaged in 

entrepreneurship in the agro-industrial sector to open new types of enterprises and firms. 

Attention is also being paid to the digital organization of these activities. 

In connection with the integration of our republic's economy into the world economic 

system, various measures are being taken to adapt agricultural products to international 

trade standards, develop them on a scientific basis, conduct personnel policy, and 

encourage startups and projects based on information and communication technologies  

for the development of agriculture. 

Digitization and digital organization of agricultural activities generally reduce the 

cost of manufactured goods and products, improve the quantity and quality of products, 

reduce labor costs, and increase the net profit from these activities. 
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