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Abstract   
 
The article explores the peculiarities of digitalization in the management of agribusiness enterprises as a key factor 
in enhancing their efficiency under modern economic conditions. Data from the Statistical Institute and other sources 
have been processed using abstract-logical method, analysis and synthesis, induction, systematization and 
generalization, monographic and grouping methods. The distribution of countries around the world by the level of 
digitalization of the economy was studied. The evolution of business models in the agricultural sector amid economic 
digitalization is examined. The study analyzes contemporary information technologies widely used in the Ukrainian 
agrarian business. The dynamics of enterprises engaged in e-commerce operations in Ukraine are assessed. A 
regional classification of Ukraine is conducted based on the share of agribusiness processing enterprises involved in 
e-commerce. The research also investigates the dynamics of agricultural product volumes sold through electronic 
commerce in Ukraine. Conceptual foundations for the implementation of strategic directions for digital 
transformation in the agribusiness sector of Ukraine are proposed. 
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INTRODUCTION  
 
The digitalization of the agribusiness sector 
serves as a fundamental vector in the evolution 
of economic systems, driving radical 
transformations in managerial processes and 
the strategic positioning of enterprises within 
the industry. Amid increasing global market 
volatility and escalating regulatory pressures, 
digital technologies have emerged as key 
drivers of operational efficiency and the 
sustainable development of agribusiness in 
Ukraine. Institutional and technological 
changes accompanying digitalization 

processes are shaping a new paradigm of 
agribusiness management, where information-
analytical tools and automated control systems 
play a central role. 
It is noteworthy that the application of digital 
platforms and algorithmic forecasting models 
facilitates a synergistic effect by integrating 
production, logistics, and financial processes. 
Consequently, adaptive digital management 
models in the agricultural sector are 
transforming decision-making methodologies, 
emphasizing the minimization of transaction 
costs and the overall optimization of resource 
allocation. At the same time, the differentiation 
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of digital strategies is contingent upon the level 
of technological maturity, scale of operations, 
and specific market conditions of enterprises, 
resulting in a heterogeneous impact of 
digitalization on the industry’s overall 
competitiveness.  
Many scientists and practitioners have studied 
this issue, among which it is worth 
highlighting the research of such authors as N. 
Antoniuk [1], I. Arakelova [2], 
M. Bezpartochnyi [3], I. Britchenko [4-8], 
A. Dibrova [10], S. Ionitescu [12], 
N. Khomiuk [13], V. Kostiuk [14], 
M. Kryshtanovych [15], N. Kunitsyna [16], M. 
Kuzheliev[17],  I. Mazniev  [19], T. Міrzoieva 
[22], A. Popescu [23-32], M. Rudenko [33], V. 
Sarioglo [34], T. Shmatkovska [35-41], R. 
Sodoma [42-43], A. Verzun [45],  
Zastrozhnikova [47], A. Zielińska [47] and 
others.  
In the context of Ukraine, the digitalization of 
the agricultural sector is an integral component 
of its adaptation to integration challenges 
associated with European integration and 
broader geoeconomic shifts. Thus, an in-depth 
examination of these processes is critically 
important for the formulation of effective 
strategies for digital development in the 
agricultural sector, the mitigation of associated 
risks, and the maximization of economic 
benefits. 
 
MATERIALS AND METHODS  
 
The study of digitalization processes in the 
management of agribusiness enterprises in 
Ukraine utilized a range of specialized 
scientific analysis methods, ensuring a 
comprehensive assessment of digital 
transformation and its impact on the efficiency 
of business activities in the sector. 
The abstract-logical method was employed for 
the theoretical generalization of key trends in 
the digitalization of agribusiness enterprises, 
the formulation of conceptual principles, and 
the determination of the logical sequence of 
transformation processes. This method 
contributed to the systematization of scientific 
approaches to analyzing digital tools used in 
enterprise management. 
Based on the use of analysis and synthesis 
methods, the specifics of digitalization of 
business processes at agribusiness enterprises 

were assessed, the level of integration of 
modern digital technologies in them was 
determined, and the impact of digitalization on 
the growth of productivity of their production 
activities was investigated. In addition, the 
results obtained were summarized using the 
synthesis method, on the basis of which 
approaches were formed to intensify the pace 
of digitalization in the agricultural sector of 
Ukraine on the basis of increasing the 
operational efficiency of business processes. 
The induction method clarified the features of 
digitalization in agribusiness processes and 
regional distinctions, while deduction was 
applied to define the role of digitalization in 
managing economic activities and its influence 
on managerial functions. 
The monographic method facilitated an in-
depth analysis of contemporary approaches to 
the digitalization of management processes in 
Ukrainian agribusiness enterprises. Both 
scientific and practical aspects of using 
information technologies were examined, 
focusing on the automation of operational 
processes, monitoring of production indicators, 
and market situation forecasting. 
The method of systematization and 
generalization enabled the structuring and 
interpretation of collected information on 
digital tools and technological solutions used 
in Ukraine’s agricultural sector.  
To construct and visualize the cartogram of 
digital transformation in agricultural 
enterprises, a grouping method was applied, 
allowing the identification of digitalization 
levels across Ukraine's regions. Based on this, 
key factors causing the unevenness of the 
process were clarified, and prospects for 
transforming the infrastructure of agricultural 
enterprises in specific regions were outlined.  
These methods enabled a comprehensive 
assessment of digital transformation specifics 
in Ukraine’s agricultural sector and highlighted 
the main directions for the further development 
of the digital agricultural ecosystem. 
 
RESULTS AND DISCUSSIONS  
 
In the context of transformational processes of 
the modern economy, digital modernization of 
business entities in the agricultural sector 
appears as a determinant vector of increasing 
their operational efficiency and strategic 
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adaptability to fluctuations in the market 
environment. At the same time, the 
institutionalization of digital tools and 
algorithmic solutions ensures not only the total 
automation of agricultural production cycles, 
but also the implementation of digital systems 
in the context of management synergy, which 
creates the prerequisites for increasing system 
manageability and optimizing the functional 
and organizational architecture of enterprises 
of the agro-industrial complex. At the same 
time, disparities in access to technology, 
institutional barriers, and financial constraints 
create imbalances in the pace of digital 
transformation both within individual 
economies and on a global scale. In particular, 
current trends in the global differentiation of 
digital transformation levels among national 
economies, in our view, are determined by the 
uneven development of information and 
communication technologies and the level of 
investment in the digital economy. Based on 
this, distinct groups of countries can be 
identified according to the level of 
digitalization of their economic systems (Fig. 
1). 
 

 
Fig. 1. Distribution of countries by level of economic 
digitalization in 2024 
Source: systematized based on [11]. 
 
As seen in Fig. 1, the leading countries in 
digitalization (those with a high level of digital 
technology implementation) demonstrate 
strong integration of automated business 
management systems, as well as well-
developed digital financial and logistics 
services. In our opinion, this contributes to 
increased productivity and the formation of 
new business models within these economic 
systems. 
It is also important to note that countries in the 
transformation phase, including Ukraine, 
exhibit a moderate level of digital adaptation, 

characterized by the active implementation of 
electronic document management, the 
development of online trade, and the 
automation of production processes. However, 
key challenges remain, such as the digital 
divide between economic sectors and the need 
for large-scale investments in digital 
infrastructure. Conversely, countries with a 
limited level of digitalization face insufficient 
funding for technological development and 
low levels of digital literacy among the 
population, which slows their integration into 
the global digital economy. Overall, the 
growing role of digital competitiveness can be 
identified as a key factor in economic 
development and driving the modernization of 
market relations, including in the agricultural 
sector. 
It is essential to highlight that the integration of 
digital technologies into the agricultural sector 
has its specific characteristics, dictated by the 
industry's unique features. Consequently, the 
evolution of business models in agricultural 
enterprises under economic digitalization has 
followed a slightly different trajectory 
compared to traditional industrial production 
(Fig. 2). 
 

 
Fig. 2. Evolution of business models in agricultural 
enterprises under economic digitalization 
Source: developed by the author. 
 
In this context, a gradual paradigm shift in 
agribusiness management can be observed, 
influenced by digital technologies that have 
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enabled the optimization of production 
processes and increased productivity. 
It should be noted that the absence of digital 
solutions in traditional business models has 
limited the scalability and flexibility of 
agricultural enterprises, maintaining high 
transaction costs and dependence on physical 
resources. Therefore, the transition to digital 
business models among agricultural producers 
has been driven by several key factors, 
including the automation of production 
processes, the development of e-commerce, 
and the integration of analytical systems for 
yield forecasting and cost optimization.  
As a result of this transition, agricultural 
enterprises have achieved cost reductions in 
logistics and improved overall control over 
production processes. At present, the 
formation of digital ecosystems in the 
agribusiness sector is reshaping the nature of 
competition. Enterprises that implement 
automated management algorithms and gain 
competitive advantages are capable of 
enhancing their operational efficiency by 
mitigating the impact of seasonal risks and 
adopting a personalized approach to 
agribusiness management.  
Under such conditions, the implementation of 
digital solutions creates the prerequisites for 
market concentration, as enterprises with 
access to innovative digital technologies 
become more resilient to market fluctuations, 
whereas less technologically advanced 
businesses risk losing their market share due to 
relatively lower efficiency and limited sales 
channels.  
 
Table 1. Modern information technologies widely used 
in the Ukrainian agribusiness 

Field of Application Information Technologies 
Mechanized soil 
cultivation, crop 
growing processes, 
and harvesting 
systems 

Modern electronic cartographic solutions and 
tools based on satellite image analysis; 
visualization of real-time soil express analysis 
dynamics; development of yield maps for 
agricultural crops; monitoring of crop 
development dynamics and changes; 
identification of the most productive and fertile 
land plots; environmental condition monitoring 
of fields; crop yield forecasting.  

Information solutions 
for the logistics and 
distribution of 
agribusiness products 

Optimization of financial and time 
expenditures for planning routes for the 
collection and transportation of harvested 
agricultural products from the field to storage 
facilities or processing enterprises. 

Monitoring the 
condition and 
utilization time of 
agricultural 
machinery 

Optimization of scheduling and costs for 
routine and capital maintenance of agricultural 
machinery; prevention of premature wear of 
specific parts or mechanisms through a 
notification system and record-keeping. 

Source: summarized based on [20; 46]. 

At the same time, the efficiency of enterprises 
largely depends on the functional purpose and 
scope of modern information technologies 
applied in agribusiness in Ukraine (Table 1). 
Analyzing the parameters of the economic 
effectiveness of the implementation of digital 
technologies in the domestic agricultural 
sector, it is advisable to divide them 
structurally and functionally into priority 
vectors of digitalization. Among them, aerial 
photogrammetric complexes based on 
unmanned aircraft systems, agrochemical 
spectroscopy and geochemical analysis of soil 
cover, satellite remote agricultural monitoring 
analytics, as well as integrated meteorological 
forecasting systems are distinguished. These 
technological domains act as strategic drivers 
of the transformation of agricultural 
production in the digital economy. (Table 2). 
 
Table 2. The multiplier effect of integrating digital 
technologies in the agricultural sector 

Digital Technology Economic Impact 
Parallel guidance Fuel, seed, fertilizer, and crop protection cost 

savings of up to 15%. 
Variable rate 
application 

Resource savings of up to 10%, increased 
profitability due to higher crop yields. 

Soil analysis Reduction in production costs, optimized 
fertilizer application, yield increase, and 
efficiency improvements by 10-30%. 

Drones Fuel savings, minimized use of seed 
materials, fertilizers, and irrigation water; 
preservation and enhancement of yields 
through timely sowing and harvesting; 
optimization of production costs and 
improved planning quality in agricultural 
enterprises. 

Satellite monitoring Reduction in fuel, seed, fertilizer, and crop 
protection costs; increased production 
efficiency; capability to assess land 
suitability, develop land reclamation plans, 
and estimate potential yield levels. 

Meteorological 
monitoring 

Increased efficiency of production 
operations, improved yield performance with 
reduced dependency on climatic conditions, 
resource savings, and enhanced financial 
results. 

Source: systematized based on [9]. 
 
Assessing the dynamics of the number of 
Ukrainian enterprises engaged in e-commerce 
operations, as well as the total number of 
agribusiness enterprises involved in e-
commerce, allows us to conclude a steady 
increase in market participants amid the digital 
transformation of the economy. In recent years, 
the overall number of enterprises engaged in e-
commerce has demonstrated a growing trend, 
which is a result of the active implementation 
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of digital technologies and the increasing 
accessibility of internet infrastructure in 
Ukraine (Table 3). 
Analyzing structural changes, attention should 
be paid to the dynamics of processing 
enterprises in Ukraine, whose share in the total 
number of e-commerce entities has gradually 
increased from 27.1% in 2020 to 28.3% in 
2023. This dynamic reflects the institutional 
and technological adaptation of the processing 
sector to the paradigm of digital distribution 

channels and the evolution of electronic 
commercial interfaces within the B2B and B2C 
segments. At the same time, the specific index 
of the presence of processing industry 
enterprises in the total mass of Ukrainian 
economic entities involved in e-commerce 
activity has undergone a regressive trend (from 
5.7% in 2020 to 5.3% in 2023), which is 
interpreted as evidence of a higher intensity of 
digital transformation in related sectoral 
domains of the national economy.

 
Table 3. Dynamics of enterprises engaged in e-commerce operations in Ukraine (2020–2023) 

Indicator Value by year 
2020  2021  2022 2023 

Number of enterprises that implement the 
full range of business operations within the 
electronic business environment, units 

2,476  2,441  2,495  2,522  

Total number of processing sector involved 
in digital transaction processes, units 

676  663  685  723  

- specific value in the structure of the total 
number of e-commerce entities, % 

27.2  27.3  27.6  28.4  

- specific weight in the total array of 
Ukrainian enterprises operating in the e-
commerce format, % 

5.7  5.4  5.5  5.3  

The total number of agro-industrial 
formations integrated into electronic sales 
and procurement channels, units 

157  148  156  172  

- share in the total number of all processing 
enterprises in Ukraine engaged in e-
commerce, %   

23.3  22.2  22.3  22.6  

- share in the total number of all enterprises 
engaged in e-commerce, % 

6.9  6.5  6.7  7.0  

Source: compiled based on [18, 44]. 
 
The agricultural sector deserves special 
attention, as its share among enterprises 
operating in e-commerce fluctuates between 
6.5% and 7.0%. This indicates a stable interest 
of Ukrainian agribusiness in digital sales of 
finished products, although the growth rate 
here is noticeably lower than in related 
industries.  
One of the key determinants of this 
phenomenon, in our analytical assessment, is 
the inertial dominance of classic sales 
trajectories combined with the complication of 
logistics configurations associated with the 
digital distribution of agricultural products 
within the national economic space of Ukraine. 
At the same time, the absolute number of 
Ukrainian agricultural enterprises using e-
commerce has increased (from 157 units in 
2020 to 172 units in 2023), pointing to the 
gradual formation of new market interaction 

models, particularly through electronic 
exchanges and marketplaces. 
In Ukraine, the practical formation of new 
models of interaction of agricultural companies 
with the market through electronic exchanges 
and marketplaces occurs mainly through the 
integration of digital platforms into the 
processes of buying and selling agricultural 
products. Electronic exchanges, such as 
GrainTrade, AgroMarket and Agroxy, provide 
transparency of transactions, access to 
analytical data and expansion of sales markets. 
In turn, marketplaces, in particular Prom.ua, 
OLX Agro and specialized agricultural 
platforms, allow small and medium-sized 
producers to directly interact with end 
consumers and traders, which helps to 
minimize intermediary costs and increase price 
competition. 
In our view, the key factors influencing these 
changes include economic incentives, 
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macroeconomic instability (the search for 
alternative sales channels amid logistical 
constraints), and targeted state support for 
business digitalization in Ukraine. The 
consequences of these processes may include 
further market concentration around major 
players, increased competition, and growing 
investments in technological solutions that 
optimize the operational activities of 

enterprises in the e-commerce sector in 
Ukraine. 
Assessing the trends in the digitalization of 
Ukrainian agricultural enterprises at the 
regional level, we have developed a cartogram 
of Ukraine’s regions based on the share of 
agribusiness processing enterprises engaged in 
e-commerce in 2022 (Fig. 3). 

 

 
Fig. 3. Cartogram of the classification distribution of regions of Ukraine by the specific weight of entities of the 
processing segment of the agro-industrial system involved in e-commerce activities in 2022. 
Source: constructed by the author based on [21]. 
 
In parallel, an analytical interpretation of the 
temporal dynamics of product sales volumes 
within the e-commerce sector in Ukraine 
indicates intensive scaling of virtualized 
product sales channels. The total volume of 
products sold via e-commerce in Ukraine 
increased from UAH 228.1 billion in 2020 to 
UAH 395.4 billion in 2023, indicating a large-
scale transition of businesses to digital models 
for selling finished products (Table 4). 
As Table 4 shows, the processing sector 
demonstrates a significant contribution to the 
macrostructure of the e-commerce segment of 
Ukraine - its share in the total volume of 

products sold increased from 27.1% in 2020 to 
28.3% in 2023. Such dynamics serve as an 
indicator of the evolution of the commercial 
paradigm and its functional adaptation to the 
transformed requirements of the digitalized 
consumer market. 
However, in the structure of sales volume sold 
via e-commerce in Ukraine, the share of 
agribusiness products decreased from 14.9% in 
2020 to 11.2% in 2023. This may be due to the 
relatively low flexibility of Ukraine's 
agricultural sector in terms of digitalization 
and its predominant reliance on traditional 
distribution channels. 
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Table 4. Dynamics of product volumes sold via e-
commerce in Ukraine (2020–2023) 

Indicator Value by year 
2020  2021  2022 2023 

Total volume of products 
from all types of production 
and commercial activities in 
e-business, billion UAH 

228.1  292.9  364.7  395.4  

Total volume of processed 
industry products sold via e-
commerce, billion UAH  

52.7  56.4  61.0  64.7  

- share in the consolidated 
volume of goods sold through 
e-commerce channels, % 

27.1  27.3  27.6  28.4  

- relative indicator in the total 
volume of product sales 
through digital sales 
mechanisms, % 

2.8  3.2  3.2  3.9 

Integral volume of 
agricultural products sold 
through electronic trading 
platforms, billion UAH 

33.8  36.6  38.5  40.3  

- share in the total volume of 
products sold by the 
processing industry through 
e-commerce, % 

14.9  12.6  10.8  11.2  

- structural indicator in the 
total volume of products sold 
within digital commerce, % 

5.3  5.9  5.3  5.4  

Source: compiled based on [18, 44]. 

At the same time, the absolute growth in sales 
of agricultural products in Ukraine (from UAH 
33.8 billion in 2020 to UAH 40.3 billion in 
2023) confirms the gradual adoption of digital 
technologies, particularly in high-tech 
segments of agribusiness. Accordingly, 
structural changes in e-commerce in Ukraine 
indicate a redistribution of market share in 
favor of sectors that adapt more quickly to 
digital tools. The long-term consequences of 
these changes in Ukraine may include market 
consolidation, increased competition among 
producers, and further growth in investment in 
automation and digital logistics. Figure 4 
presents a multi-level approach to the 
digitalization of Ukraine’s agribusiness sector, 
identifying key factors influencing this process 
and strategic directions for development. 
Methodological platform of the study is 
formalized through the prism of mutual 
determination of endogenous and exogenous 
market determinants in combination with the 
target guidelines of digital renovation of the 
agricultural sector. 

 

 
Fig. 4. Theoretical and methodological imperatives of implementing strategically oriented vectors of digital 
transformation of the agro-industrial sector of Ukraine 
Source: own generalizations. 

Decomposition of the agro-industrial complex in the national economy 

Agrarian and industrial complex as an element of the socio-economic system 

 

Global challenges State of 
digitalization 

Agro-industrial complex of 
Ukraine 

External and internal factors 
(assessment) 

The cumulative potential of 
digitalization 

Digitalization opportunities Limitations, threats Comprehensive assessment of 
digitalization prospects and 
implementation directions 

Stabilization and operational block Perspective and transformation block 

Problems of sustainable development of 
the agricultural sector and its formation 

Prospects for the development of rural 
areas 

Program processes: support; stabilization; 
creation; accumulation; limitation 

Program areas: strengthening; 
transformation; sustainable development; 

elimination of disparities 

Strategy for sustainable development of 
digitalization of the agricultural complex 



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development  
Vol. 25, Issue 3, 2025 
PRINT ISSN 2284-7995, E-ISSN 2285-3952  

368 

In our opinion, in the paradigm of progressive 
development of the agricultural sector of 
Ukraine, it is advisable to focus on a 
comprehensive audit of digitalization 
potential, which includes the identification of 
structural and resource support and the level of 
innovative susceptibility of the subjects of the 
agro-industrial complex to digital integration. 
The conceptual structure we have formulated 
integrates the stabilization and operational 
module (assessment of the current demand for 
digital solutions) and the strategic and 
evolutionary cluster (long-term digital 
transformation of agricultural production with 
an emphasis on the implementation of high-
tech tools). A specific focus in shaping the 
conceptual foundations for implementing 
strategic directions of digitalization in 
Ukraine’s agribusiness sector has been placed 
on software processes and digital 
transformation pathways. This means that the 
concept not only outlines the necessary 
changes but also proposes implementation 
mechanisms, including support for innovative 
solutions, a strategy for sustainable 
digitalization development, and bridging the 
digital divide between large agribusiness 
enterprises and small-scale producers in 
Ukraine. 
 
CONCLUSIONS  
 
Thus, we conclude that the digitalization of 
agribusiness management determines a shift in 
the economic behavior of enterprises, 
transforming their strategic orientations, 
efficiency assessment methodologies, and 
competitive positions in the market. Therefore, 
the use of analytical approaches to the 
systematization and forecasting of managerial 
decisions contributes to the development of 
adaptive business models based on resource 
flow integration and the enhancement of 
operational efficiency. The results of the 
analytical testing showed the asymmetric pace 
of digital transformation in the agro-industrial 
complex of Ukraine, which is determined by 
the degree of technological adaptability of 
business structures and the level of their 
resource and material support. It was found 
that the productivity of digital transformations 

demonstrates a high degree of correlation with 
the institutional ability of business entities to 
implement intelligent analytical platforms and 
automated systems of management contour 
control. At the same time, for small and 
medium-sized agricultural production units, 
significant barrier restrictions remain, which 
inhibit the process of scaling digital solutions 
and provoke risks of deepening intra-sectoral 
structural fragmentation. The summarized 
research findings indicate the necessity of a 
comprehensive approach to regulating digital 
transformation, which would combine 
strategic support for innovation with 
mechanisms to minimize technological 
inequality within the agribusiness sector.  
Thus, the implementation of the presented 
Conceptual Model for the formation of 
strategic vectors of digital transformation of 
the agro-industrial complex of Ukraine 
involves the institutionalization of an 
integrated digital space within the agro-
industrial complex, which will function as a 
multifunctional catalyst for increasing the 
productive and efficient parameters of 
agricultural production and accelerating the 
processes of digitalization of the national 
agricultural sector. We believe that this could 
result in enhanced competitiveness of the 
Ukrainian agribusiness sector in international 
markets and a general increase in agricultural 
production productivity. 
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