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Abstract
The study substantiates the need for digital transformation of small agribusiness 

in Ukraine as a means to implement innovative technological solutions and ensure 
sustainable rural development. The paper demonstrates that the digital transfor-
mation of small agribusiness goes beyond mere technological renewal and becomes 
systemic, creating preconditions for increased competitiveness, adaptive capacity, 
and sustainable development, particularly for enterprises operating in frontline and 
de-occupied territories.

The methodological basis of the study is an interdisciplinary approach that com-
bines economic, social, and technological analysis. The case method, based on the 
example of cooperation between Remsintez LLC and small agribusiness entities – 
clients, questionnaire surveys, assessment of digital readiness, digital maturity, and 
digital potential of small agribusinesses, as well as quantitative and qualitative meth-
ods for summarizing and interpreting the results have been used.

The study found that the digital transformation of small agribusinesses has 
a multi-faceted effect: economic – through cost optimization, increased produc-
tivity, and investment attractiveness; social – through the development of digital 
skills, increased employment, and community sustainability; ecological – through 
the rationalization of resource use and the introduction of principles of sustain-
able and precision farming. It has been proven that the effectiveness of digital 
change increases significantly when service, consulting, and partnership models 
of interaction are used, providing a synergistic effect for small agribusinesses and 
resource suppliers.
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The scientific novelty of the study lies in the comprehensive integration of the 
categories of digital readiness, digital maturity, and digital potential, along with an 
assessment of the synergistic economic, social, and environmental effects of the 
digital transformation of small agribusinesses in conditions of increased instability. 
The practical significance of the results lies in their potential for informing the de-
velopment of digital strategies and service and consulting models aimed at ensuring 
sustainable rural development and the restoration of rural areas.
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2.1  Introduction

The modern development of the agricultural sector is taking place amid growing 
economic, social, and environmental challenges, which necessitate the search for 
new models to improve the efficiency and sustainability of agricultural production. 
The depletion of natural resources, climate change, disruptions in logistics chains, 
and growing market instability significantly complicate the functioning of agribusi-
ness, especially in the small enterprise segment. For Ukraine, these challenges are 
exacerbated by the consequences of military action, which necessitate restoring 
agricultural production, preserving food security, and ensuring the viability of rural 
areas, including those in frontline and de-occupied territories.

Modern agribusiness is influenced by two interrelated megatrends: digital trans-
formation and the imperative of sustainable development. Digital technologies are 
increasingly penetrating production and management processes, shaping new ap-
proaches to planning, monitoring, and resource use. At the same time, the concept 
of sustainable development involves balancing economic efficiency, social responsi-
bility, and environmental protection. For small agribusinesses, integrating these two 
vectors is not only a prerequisite for increasing competitiveness but also a means of 
adapting to complex economic conditions.

Small agribusinesses play a key role in ensuring food security, employment, and 
the preservation of rural settlements. At the same time, this segment is the most 
vulnerable to resource constraints, a shortage of skilled workers, low levels of digital 
literacy, and limited access to innovative technologies. For enterprises operating in 
high-risk areas, particularly in frontline and de-occupied territories, these problems 
are exacerbated by infrastructure destruction, market instability, and the need to 
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restore production capacity. Under such conditions, digital transformation takes on 
not only innovative but also adaptive and restorative significance.

In contemporary research, digital transformation is increasingly viewed as a prac-
tical tool for post-war recovery and regional development, rather than merely an 
element of technological modernization. In particular, studies emphasize the role of 
digital platforms, analytical systems, and decision-support models in ensuring the re-
mediation of economic and natural systems under complex post-crisis conditions [1, 2].

The digital transformation of small agribusinesses is a systemic process that com-
bines technological upgrades with organizational and managerial changes, including 
the introduction of digital accounting and monitoring systems, precision farming 
technologies, data analytics, the formation of a digital culture among staff, and the 
reengineering of business processes.

At the same time, the effectiveness of the digital transformation of small agri-
businesses depends significantly on their level of digital readiness, digital maturity, 
and existing digital potential. Given the limited financial, human, and organizational 
resources, it is often insufficient digital maturity that becomes a limiting factor in the 
implementation of innovative technological solutions, which necessitates a compre-
hensive assessment of the state of digital development of small agribusinesses and 
the search for mechanisms to support it, in particular through service, consulting, and 
partnership models of interaction aimed at ensuring sustainable rural development.

The aim of the study is to conceptualize and empirically substantiate the digital 
transformation of small agribusinesses as a mechanism for introducing innovative 
technologies and ensuring sustainable rural development. Three scientific hypothe-
ses have been formulated to achieve this goal:

– the digital transformation of small agribusinesses provides simultaneous eco-
nomic, social, and technological effects;

– the digital competencies of personnel and access to digital infrastructure are 
critical conditions for successful transformation;

– the use of service-consulting and partnership models ensures economic, social, 
and environmental efficiency.

2.2 � Digital maturity of small agribusinesses as the basis for technological 
renewal

The global transformations of the modern world are primarily driven by two 
megatrends: the digital revolution and the imperative to achieve the Sustainable 
Development Goals. In the agricultural sector, this takes on specific characteristics: 
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digitalization is mainly technological, while sustainable development focuses on sup-
porting rural areas and on environmental and social aspects. At the level of individual 
agricultural enterprises, these vectors are integrated into strategic planning. The 
competitiveness of modern agribusiness depends on combining an effective digital 
strategy with the implementation of sustainable rural development goals.

In agribusiness, ensuring competitiveness in today's environment primarily de-
pends on innovative technological solutions that drive digital transformation [3]. 
Even though most owners, management representatives, and potential investors 
in agribusiness entities associate the development of agribusiness entities with the 
permanent and systematic introduction of digital technologies, research by Euro-
pean scientists indicates an ambiguous perception and attitude towards the intro-
duction of digital technologies in their own small agribusinesses. It is confirmed by 
the study based on interviews with the most sustainable small agricultural enter-
prises in Poland, Romania, and Lithuania (20 businesses in each country), using the 
CRITIC-TOPSIS method to assess attitudes, behavior, and knowledge of the latest 
digital technologies [4]. Accordingly, the researchers found that the surveyed small 
agricultural enterprises mostly do not use modern digital technologies. The au-
thors [4] note that owners recognize and appreciate the benefits of using the lat-
est digital technologies. Still, they are unsure whether to implement them in their 
businesses due to significant obstacles and complications. Agribusiness represen-
tatives consider the following to be the main obstacles and complications: low level 
of digital competence among employees and owners, insufficient information on 
the cost of implementing and using the latest digital technologies, low motivation 
due to small-scale production and a preference for traditional, time-tested methods 
and approaches [4]. In addition, the readiness to implement the latest digital tech-
nologies (and, accordingly, the awareness of the need to increase digital maturity) 
is significantly influenced by the remote location of small agribusiness enterprises, 
which face challenges with financial, human, material, technical, and other forms of 
support. The above factors are characteristic of most developing countries [5].

In Ukraine, there are also problems associated with overcoming the negative 
consequences of full-scale military operations. Accordingly, in the current Ukrainian 
context, small agribusinesses that not only implement individual elements of digi-
talization in their economic activities, but also develop and integrate a digital strat
egy [6] into their social structure, ensuring not only economic efficiency but also the 
social revitalization of their communities through the creation of new, high-tech jobs.

Ukrainian small agribusinesses are the foundation of the country's food secu
rity and a driver of sustainable rural development, ensuring the preservation of the 
rural settlement network [7]. Accordingly, ensuring the competitiveness of Ukraine's 
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small agribusinesses through the introduction of innovative digital technologies is of 
interest to agribusiness owners and employees, as well as to local communities and 
society as a whole.

An objective prerequisite and factor for digital transformation is an appropriate 
level of digital maturity [8]. To develop and implement an effective mechanism for 
the digital transformation of small agribusinesses, it is necessary to conduct a realis-
tic assessment of their current state, which will provide an objective analytical over-
view, identify hidden problems, and compare their level of development with both 
best industry practices (benchmarking) and strategic plans for the implementation 
of innovative technologies. Only a sufficient level of digital maturity of a business 
entity can guarantee economic stability, tax capacity, and effective partnership in the 
context of total digitalization. The use of digital maturity assessment models enables 
owners and managers of small agribusinesses to obtain not only static information 
about the current state but also clear guidelines for further development. Structur-
ally, such models should be based on a system of measurements and detailed criteria 
that describe the specific practices and actions necessary for a business's evolution-
ary transition to higher levels of digital maturity.

In scientific literature, the term "maturity" is interpreted as an ideal state (stan-
dard) that provides the subject with a clear guideline for long-term development and 
self-improvement [9]. Accordingly, the maturity model is a fundamental tool for di-
agnosing the current state of a business entity, allowing its real capabilities to be 
verified and compared with the desired (target) level of development.

In a digital context, such an assessment takes on a systemic nature, as it is aimed at 
analyzing not individual technological elements, but the entire set of transformational 
changes, going beyond a simple audit of the equipment or existing software and focus-
ing on assessing readiness for comprehensive digital transformation in three key areas:

– strategy – the level of integration of digital goals into the overall development 
strategy of the enterprise;

– technology adoption – the degree of adaptation of innovations by staff and 
their readiness for daily use;

– business processes – the depth of reengineering of traditional operations (from 
sowing to marketing) based on digital data and analytics.

To ensure scientific accuracy and practical effectiveness in managing digital 
transformation processes, it is crucial to distinguish among the concepts of "digital 
readiness", "digital maturity", and "digital potential". This distinction is of fundamen-
tal importance for small agribusinesses, which, in the early stages of digitalization, 
on the one hand tend to overestimate their own capabilities and, on the other hand, 
often have significant but hidden potential that remains unrealized.
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Digital readiness is an assessment of prospects conducted before the active 
phase of transformation begins, aimed at determining the availability of the neces-
sary mental, financial, and resource foundation for implementing changes. Digital 
maturity, on the other hand, is descriptive and reflects the current state of develop-
ment of digital competencies, infrastructure, and organizational practices, recording 
the level of digital transformation already implemented [10].

Digital potential, unlike readiness and maturity, characterizes the theoretical lim-
it of digital development achievable through targeted mobilization and optimization 
of available resources. In the scientific literature, potential is defined as a general-
ized characteristic of an unrealized capacity or opportunity that includes structured 
factors capable of being translated into actual action under certain conditions [11]. 
In the context of the digital transformation of small agribusinesses, this refers to the 
hidden potential of systematically combining human capital, technologies, and orga-
nizational solutions that, under the right managerial and institutional conditions, can 
deliver disproportionately high growth. Accordingly, if digital readiness reflects the 
subjective ability and intention to initiate transformational change, and digital matu-
rity demonstrates the level of digital development achieved, then digital potential is 
the theoretically achievable limit of digital growth achievable by optimizing existing 
resources [12]. For small agribusinesses, analyzing digital potential is critically import-
ant because it enables them to identify "leapfrog" development opportunities in which 
relatively minor digital initiatives can yield maximum economic and managerial impact.

It should be noted that the relationship between the categories of "digital readi-
ness", "digital maturity", and "digital potential" is not linear (Fig. 2.1).

Digital
Readiness

Digital
Potential

Digital
Maturity

Fig. 2.1 Relationship between the categories of "digital readiness", "digital maturity",  
and "digital potential" in the context of digital transformation

Source: visualized by the authors of this study
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A small agribusiness entity may demonstrate high digital readiness despite a low 
level of digital maturity; at the same time, it may have a relatively high level of hidden 
digital potential that can be realized through targeted management decisions. At the 
same time, the opposite situation is also possible: with a sufficient level of current 
digital maturity, the digital potential for further development is limited by organiza-
tional inertia, personnel constraints, or a lack of investment resources.

The above is consistent with empirical studies on the financial security of agri-
cultural enterprises in Ukraine, which indicate a close relationship among financial 
capacity, investment activity, and the ability to implement digital solutions  [13].

The assessment of these categories is carried out through a measurement system. 
A measurement is a separate component of the model that describes a key aspect of 
the enterprise's activities (e.g., personnel's digital literacy or supply chain manage-
ment). The use of measurement tools enables the assessment of digital transforma-
tion at hierarchical levels [10], which in turn enables gradual, step-by-step techno-
logical upgrades with minimal risk of financial overload.

Given the applied nature of management decisions in the field of digital trans-
formation, digital maturity takes on particular importance as an integral character-
istic of the current state of development of a small agribusiness entity, which can be 
directly measured, compared, and used as a basis for strategy development. Unlike 
digital readiness and digital potential, which are preliminary and predictive, respec-
tively, digital maturity is a key operational benchmark for planning and implementing 
digital transformation.

Despite numerous theoretical models for measuring digital maturity, in practice, 
business entities' self-assessment processes and the implementation of digital trans-
formation often fail. For small agribusinesses, the key barriers are primarily manag-
ers' cognitive biases, the low quality of primary data, and the lack of adaptation of 
universal methodologies to the specifics of agribusiness. Another common mistake 
is a fragmented approach, in which the primary focus is on the technological dimen-
sion while issues of organizational culture, change management, and staff training 
are neglected. Under such conditions, the assessment of digital maturity becomes 
inadequate, leading to strategic miscalculations.

In today's environment, assessing a business entity's digital maturity essentially 
involves measuring components such as technology, digital culture, operational 
processes, digital strategy, and management [8, 14]. In the context of small agribusi
nesses, it is difficult to ensure both the measurement process itself and the imple-
mentation of digital transformation. On the one hand, digital transformation en-
ables much more efficient management of business processes, thereby minimizing 
corruption risks and human error. On the other hand, the conservatism of small 



27

Digital transformation of small agribusiness through innovative technological 
solutions in the context of sustainable rural development

Chapter 2

agribusinesses, the slow pace of organizational change, and the reluctance to adopt 
cost-effective and digital processes create an additional burden on the business.

Based on a survey of representatives of small agribusinesses in the Kirovohrad 
region, it was found that even with an awareness of the need for digitalization (99%), 
the majority of respondents (87%) noted the existence of organizational and finan-
cial difficulties in the practical implementation of digital changes and the need to 
develop and support the use of a managerial and economic mechanism. It is possible 
to optimize this process by using digital platforms [15], which enable the implemen-
tation of a model of shared equipment use [16, 17].

Strategic partners in the digital transformation of small agribusinesses can be sup-
pliers of modern agricultural equipment seeking to expand their sales, which, in turn, 
requires a corresponding level of digital maturity on the part of users. In this context, 
it is advisable to assess digital transformation readiness primarily by measuring the 
digital maturity and digital readiness of potential buyers of agricultural machinery – 
small agribusinesses. Thus, to optimize their activities, suppliers of agricultural ma-
chinery must have a thorough understanding of their customers, particularly their dig-
ital maturity, digital readiness, and digital potential. At the request of Remsintez LLC, 
within the framework of the economic contract, a questionnaire was developed, and 
a customer survey (existing and potential customers) was conducted to assess these 
parameters. The assessment of the digital maturity of small agribusiness entities was 
carried out using a comprehensive approach that combines quantitative and qualita-
tive indicators and takes into account their specific operational features. The proposed 
approach is based on a block structure for the questionnaire, which enables consistent 
identification of the current level of digitalization, organizational readiness for digital 
change, and existing digital development potential (Fig. 2.2).

 

 
 
 

Block 1 
Creation of
a profile of 
respondents 

Block 2 
Assessment of the 

actual level of 
digital readiness 

Block 3 
Assessment of the  

actual level of 
digital maturity 

Block 4 
Assessment of the 

actual level of 
digital potential 

Fig. 2.2 Block structure for assessing the digital transformation of small agribusinesses
Source: visualized by the authors of this study

The first block was aimed at forming a profile of respondents and involved col-
lecting general information about enterprises (size of land holdings, field of activity, 
region, client status). According to the survey results (984 actual clients – group 1; 
812 potential clients  – group  2), it was established that 32% of respondents in 
group 1 belong to small agribusiness entities, while among group 2 potential clients, 
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small agribusiness entities account for 92% of respondents, which corresponds to 
the structure of agribusiness entities in the country by size [18]. Accordingly, to ex-
pand Remsintez LLC's customer base, it is advisable to focus on small agribusinesses 
and account for the segment's specificities.

The second block was aimed at determining the business's digital readiness and 
included assessments of the leadership's position, staffing, personnel's digital com-
petencies, and readiness for training and service support.

The third block covered the assessment of the actual level of digital maturity, in 
particular the use of digital accounting, navigation, and equipment-monitoring sys-
tems, precision farming elements, and data for management decision-making. This 
block enabled recording the actual state of digital technology implementation with-
out accounting for the declarative intentions of business entities.

The fourth block concerned digital potential and enabled assessment of financial 
and technological opportunities for further development, interest in implementing 
"smart" technology, integrated digital solutions, and partnership models for interac-
tion with suppliers.

The survey results indicate a positive environment for the digital transformation 
of small agribusinesses. Thus, 84% of the surveyed enterprises (from two groups) 
recognize the need for continuous improvement in digital maturity and have a pos-
itive attitude toward digital transformation as a tool to improve business efficiency.

At the same time, the data obtained indicate a specific gap between the aware-
ness of the importance of digital change and the actual level of use of digital tech-
nologies, which confirms the expediency of assessing digital maturity in conjunction 
with digital readiness and digital potential, allowing not only to record the current 
state, but also to identify areas for targeted influence by suppliers of agricultural 
machinery and digital services.

Digital maturity was assessed through a questionnaire survey, in which each 
block contained a set of indicators rated on a point scale. For quantitative interpre-
tation of the results, a scale was used to aggregate individual indicators into general-
ized indices of digital maturity, digital readiness, and digital potential.

Each indicator was assessed on a three-level scale reflecting the absence, partial, 
or systematic use of relevant digital solutions. The values obtained were aggregated 
within their respective blocks, and the results were normalized to enable compara-
tive analysis among small agribusiness entities of varying sizes and specializations.

The results were interpreted by classifying enterprises according to their level 
of digital maturity (low, medium, high), which made it possible to form an analytical 
basis for customer segmentation and justification of strategic decisions in the field of 
digital transformation of agribusiness.
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Based on the questionnaire survey results and the structure of Remsintez LLC's 
customer base (a supplier of agricultural machinery), the indicators of digital trans-
formation for small agribusiness entities were assessed (Table 2.1).

Table 2.1 Distribution matrix of small agribusiness entities in the context of digital 
transformation

Groups Low Digital Maturity 
(0–40)

Medium Digital Maturi-
ty (41–70)

High Digital Maturity 
(71–100)

High digital 
readiness 
(71–100)

Segment A
Potential clients:
– readiness: 80–100 pts;
– maturity: 0–40 pts;
– potential: 50–70 pts

Segment B
Existing clients:
– readiness: 80–100 pts;
– maturity: 41–70 pts;
– potential: 60–80 pts

Segment C
Digitally advanced cli-
ents / adoption leaders:
– readiness: 85–100 pts;
– maturity: 71–100 pts;
– potential: 80–100 pts

Medium 
digital 

readiness 
(41–70)

Segment D
Passive or formally inter-
ested enterprises:
– readiness: 41–70 pts;
– maturity: 0–40 pts;
– potential: 40–60 pts

Segment E
Potential "middle-tier" 
entities:
– readiness: 41–70 pts;
– maturity: 41–70 pts;
– potential: 50–70 pts

Segment F
Potential digital drivers:
– readiness: 41–70 pts;
– maturity: 71–100 pts;
– potential: 60–80 pts

Low digital 
readiness 

(0–40)

Segment G
Traditional enterprises 
with no digital motivation:
– readiness: 0–40 pts;
– maturity: 0–40 pts;
– potential: 20–40 pts

Segment H
Insensitive to digital 
changes:
– readiness: 0–40 pts;
– maturity: 41–70 pts;
– potential: 30–50 pts

Segment I
Technically mature but 
unready:
– readiness: 0–40 pts;
– maturity: 71–100 pts;
– potential: 40–60 pts

Source: visualized by the authors of this study

In particular, small agribusinesses in the group of potential customers are char-
acterized by a high level of digital readiness, a low level of digital maturity, and an av-
erage level of digital potential. It indicates a positive managerial perception of digital 
transformation and a willingness to implement digital solutions, despite their limited 
use in economic activities. At the same time, small agribusinesses that are actual cus-
tomers of the supplier typically have a high level of digital readiness, an average level 
of digital maturity, and an average (with a tendency to increase) level of digital po-
tential, which is due to the practical experience of using certain digital technologies 
and interacting with the supplier of equipment and services. The gap between digital 
readiness and actual digital maturity confirms the need for a comprehensive assess-
ment of these parameters. It justifies suppliers of agricultural equipment taking on 
the role of partners and catalysts in the digital transformation of small agribusinesses.

The matrix of small agribusiness entities in the context of digital transforma-
tion categorizes them according to two standardized indices: digital readiness and  
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digital maturity. Potential small agribusiness customers typically combine high dig-
ital readiness (71–100 points) with low digital maturity (0–40 points), which corre-
sponds to segment A. Actual small agribusiness customers are characterized by an 
average level of digital maturity (41–70 points) with high digital readiness, which 
places them in segment B. The digital potential in these segments is at medium to 
high levels (50–80 points), confirming the presence of conditions for the further im-
plementation of digital solutions. Other segments of the matrix illustrate possible 
combinations of digital maturity and readiness levels and can be used to target ap-
propriate marketing, educational, or consulting strategies.

2.3 � Service and consulting model of partnership between resource 
suppliers and small agribusinesses as a tool for revitalizing rural areas

The effectiveness of the practical implementation of the digital maturity assess-
ment methodology depends on the availability of entities capable of transforming 
theoretical criteria into specific technological solutions. The issue was studied using 
materials from a typical supplier of general agricultural equipment, Remsintez LLC.

In today's environment, the process of digital transformation of small agribusi-
nesses is shifting from declarative innovations to practical tools for survival and recov-
ery. Against this backdrop, we are witnessing the natural evolution of Remsintez LLC 
from a classic service provider and supplier of agricultural machinery to a system inte-
grator and supplier of innovations. This transformation is a direct response to the crit-
ical needs of small agribusinesses, for which access to adapted digital solutions is be-
coming the only real driver of viability amid severe resource constraints and security 
risks. It is vital for areas that have suffered devastating effects, where the revitaliza-
tion process is a long-term, time-differentiated revival: from supporting the current 
sustainability of farms in relatively safe regions to laying the technological foundation 
for the full-scale restoration of de-occupied lands in the post-war period. It is the ap-
plication of the latest digital technologies that becomes the "quick start" tool, allowing 
agribusiness to return to the production cycle as quickly as possible at each stage.

The basis of this process is the formation of a fundamentally new service and 
consulting model for the operation of enterprises supplying goods and services to 
small agribusinesses. In the traditional scheme of interaction, the purchase of equip-
ment was the final step in the transaction. Still, in modern agribusiness architecture, 
it serves as the starting point for long-term consulting and service support. By ana-
lyzing the questionnaires of Remsintez LLC customers, it was possible to determine 
their digital competencies (Table 2.2).
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Table 2.2 Digital competencies in the profile of respondents: small agribusinesses – clients 
of Remsintez LLC

Indicator

Self-assess 
digital compe-
tency level as 
sufficient, %

Recognize the need to 
improve digital compe-

tencies, % within the 
respective group

Laborers and Production Workers, %

Incomplete general secondary education 12 2

High school diploma (full secondary education) 53 11

Vocational or technical education 27 13

Higher education – Bachelor's degree 6 91

Higher education – Master's degree 2 99

Management and Owners, %

Incomplete general secondary education 1 4

High school diploma (full secondary education) 24 27

Vocational or technical education 17 29

Higher education – Bachelor's degree 32 97

Higher education – Master's degree 26 99

Workers with IT experience, %

Less than 5 years 47 98

5 to 10 years 42 99

10 to 20 years 9 81

Over 20 years 2 83

Source: visualized by the authors of this study

An analysis of the profile of respondents – small agricultural enterprises that are 
clients of Remsintez LLC – based on the educational and qualification levels of their 
personnel revealed an internal imbalance in digital culture between management 
and executive personnel. While there is almost complete awareness of the need to 
improve digital competencies among managers and employees with higher educa-
tion (97–99%), most employees directly involved in production do not perceive the 
development of digital skills as a critical factor in improving the efficiency of eco
nomic activity. It creates a structural barrier to the introduction of digital technolo-
gies, even when management is ready for change.

It has been established that digital culture in small agribusiness is no longer ex-
clusively a social characteristic linked to education, age, or staff competencies, but 
is gradually becoming an economically significant commercial and marketing factor. 
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The level of digital culture directly affects enterprises' ability to perceive, implement, 
and effectively use modern agricultural technology, digital services, and integrated 
solutions, thereby determining the attractiveness of the enterprise as a customer 
and partner for equipment suppliers. In this context, improving digital culture is be-
coming a necessary targeted investment activity, the feasibility of which is deter-
mined not only by social but also by commercial and marketing motives. The for-
mation of a digital culture is becoming a necessary condition for the rational use of 
financial, organizational, and human resources to ensure the digital transformation 
of small agribusinesses. Accordingly, the implementation of training programs, ser-
vice support, and interaction models on the part of agricultural equipment suppliers 
is not an expense but a tool for increasing market efficiency and the long-term com-
petitiveness of both small agribusinesses and their strategic partners.

The survey results indicate a demand for comprehensive consulting services, 
with the equipment supplier (Remsintez LLC) and suppliers of plant protection prod-
ucts and fertilizers acting as a single front. Small agribusinesses are not ready to 
spread themselves thin among different consultants; instead, they seek ready-made 
technological and organizational solutions – from seed drill configuration to digital 
application protocols. It confirms that Remsintez LLC's service and consulting model 
should evolve toward a partnership ecosystem, which is critical for revitalization: 
small agribusinesses in damaged areas receive not just a machine but a guaranteed 
technology to restore crop yields.

On the one hand, the management of small agribusiness entities – customers of 
Remsintez LLC – is characterized by a relatively high level of educational and intel-
lectual training: the total share of managers, owners, and administrators with bach-
elor's and master's degrees is 58%, while 97–99% of them recognize the need to im-
prove their digital competencies, which indicates a managerial readiness to accept 
complex management decisions and digital changes.

On the other hand, the technical and digital foundations of most small agribusi-
nesses remain fragmented, as evidenced by the personnel structure of production 
staff. The predominance of employees with complete general secondary and voca-
tional education (80%), who exhibit a low level of awareness of the need to develop 
digital competencies (11–13%), creates an internal digital culture gap between man-
agement and operations. Under such conditions, digital solutions are perceived as an 
additional burden rather than a tool for improving efficiency.

The presence of employees with IT experience (mainly up to 10 years) does not 
compensate for this gap, as digital competencies remain localized among individual 
specialists and do not become a systemic element of organizational culture. As a re-
sult, small agribusinesses find themselves with the potential for digital development 
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but insufficient internal resources and tools to implement it. It is in this context that 
the role of Remsintez LLC as an external center of digital and organizational compe-
tencies becomes relevant. The company's financial development dynamics – revenue 
growth from UAH 68,500,000 in 2020 to UAH 146,700,000 in 2024 [19] – create the 
necessary financial "safety margin" to invest in the development of services, consult-
ing, and methodological support for customers. Remsintez LLC does not limit itself 
to supplying soil cultivation or sowing equipment; it also integrates digital modules 
for controlling technological operations, GPS navigation systems, and precision agri-
cultural elements that generate data for decision-making. In addition, Remsintez LLC 
should provide consulting support to its small agribusiness clients, compensating 
for their limited internal resources in digital transformation. Under such conditions, 
digital culture is transformed from a purely social indicator into a commercially and 
marketing-significant factor that determines the expediency of targeted actions and 
the use of resources to ensure the digital transformation of small agribusinesses.

The revitalization process enabled by the proposed tools is vital for small agri-
businesses. The restoration of agricultural production here begins with technologi-
cal autonomy. Small agribusinesses that acquire equipment with built-in digital sup-
port reduce their reliance on external service centers, which may be inaccessible due 
to logistical constraints. The service and consulting model involves implementing 
remote diagnostic systems: Remsintez LLC specialists can remotely monitor the con-
dition of components and assemblies, preventing costly downtime. It ensures the 
continuity of the production cycle, which is critical to revitalizing rural areas, where 
every working farm is the foundation of community social stability.

The methodological component of this process includes training client person-
nel (Digital Skills). Since most small agribusiness managers have secondary, special-
ized, or higher education, they can quickly master working with cloud tools and gov-
ernment digital services, such as the State Agricultural Register or the Diia platform. 
Consultants support this process by helping small agribusinesses integrate technical 
data with accounting and management programs. It will enable small agribusinesses 
to achieve the level of transparency and efficiency characteristic of extensive agri-
cultural holdings without incurring high costs for their own IT infrastructure.

An essential part of the revitalization toolkit is financial and investment consulting. 
The service and consulting model can offer clients ready-made calculation models 
for equipment payback periods, taking into account regional specifics, soil condi-
tions, etc. Support for investment decisions using the service and consulting model 
includes assistance in preparing documentation for obtaining grants for restoration, 
which is critical for businesses affected by hostilities. In such cases, digital transfor-
mation becomes a tool for "cloud autonomy": storing all documentation, field maps, 
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and production history in secure repositories ensures that, even if the office or ar-
chive is physically lost, the business can quickly resume operations in a new location 
or after the situation stabilizes.

The technology stack offered by a service and consulting provider should also 
include solutions for ecological land revitalization. The use of modern sowing com-
plexes with digital control of sowing depth and rate enables the implementation of 
conservation tillage technologies (mini-till, no-till), which help restore soil fertility. 
It creates a long-term effect on sustainable development, where digitalization is 
not an end in itself but a means of preserving the main asset of agribusiness – land.

Thus, the organizational and technological tools for service and consulting sup-
port form a comprehensive cycle of support for small agribusinesses, beginning with 
the identification of farm needs, continuing with the provision of intellectual tech-
nology, and culminating in ongoing consulting support. This model ensures the trans-
formation of a "passive" small enterprise into an "innovation-active" entity capable 
not only of surviving in crisis conditions, but also of becoming a driver of revival. Re-
vitalization in this context is a complex outcome: it includes the restoration of jobs, 
growth in tax revenues, and an increase in technological levels.

The service and consulting model for resource providers integrates digital ser-
vices, consulting, and training into the traditional technology supply chain, enabling 
companies to shift from a transactional customer interaction model to a partnership 
model focused on long-term shared value creation. In this model, the digital culture 
of customers becomes an element of large businesses' marketing strategy, and invest-
ments in its development serve to expand the market and increase consumer loyalty.

On the other hand, for small agribusinesses, cooperation with a large, technolog-
ically advanced partner creates a real opportunity to overcome resource, personnel, 
and institutional constraints that complicate or prevent the independent implemen-
tation of digital solutions. Given limited access to specialized IT personnel and finan-
cial resources, organizational and technological support serve as a compensatory 
role, enabling the integration of digital tools into production and management pro-
cesses without a significant increase in transaction costs.

In this context, digital technologies cease to be merely a tool for automating in-
dividual operations and become drivers of business model transformation towards 
service orientation, the formation of partnership ecosystems, and the development 
of a circular economy. For small agribusinesses, this means a transition from the 
fragmented use of digital solutions to a systematic model of value creation based on 
long-term digital interaction with partners [20].

The result is an asymmetrical but mutually beneficial model of interaction, in 
which the resource partner serves as a provider of digital knowledge, technologies, 
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and services. In contrast, small agribusinesses serve as a testing and implementa-
tion environment. This model not only reduces the risks of digital transformation for 
small agribusinesses but also provides a multiplier effect for the partner-provider by 
expanding the customer base, deepening customer engagement, and forming stable 
long-term relationships.

Thus, digital transformation in the agricultural sector is becoming systemic. Dig-
ital culture is ceasing to be an internal characteristic of an individual business entity. 
It is transforming into an inter-entity economic factor that determines the effective-
ness of partnership models, the feasibility of investments, and the sustainability of 
the agricultural economy amid structural and technological challenges.

The authors of the study consider it appropriate to apply the Index of Index of 
Strategic Customer Engagement (ISCE), which will allow assessing the readiness 
of small agribusinesses to integrate into partner digital ecosystems and use joint 
planning and consulting services. Calculating this index based on data from Remsin-
tez LLC enables the identification of demand for digital integration, which, in turn, 
serves as a prerequisite for increasing the digital maturity of agribusinesses and 
forming long-term partnerships.

The proposed approach illustrates the readiness of small agribusinesses to 
transition from a transactional model of interaction with equipment suppliers  
to a partnership model that involves joint planning, consulting, and the cooperative 
use of material and technical resources. The ISCE calculation, based on a ques-
tionnaire survey of Remsintez LLC customers, revealed established demand from 
small agribusinesses for integration into service and digital ecosystems. This read-
iness is seen as a prerequisite for the growth of digital maturity in agribusiness,  
as digital consulting and shared platforms contribute to the development of man-
agement competencies, improve decision-making quality, and rationalize equip-
ment use, while ensuring the formation of long-term partnerships and stable sup-
plier demand.

The Index of Strategic Customer Engagement (ISCE) is calculated using the fol-
lowing formula

ISCE
N N

N
cons coop

total

�
�

, 	 (2.1)

where Ntotal  – total number of surveyed customers; Ncons  – number of customers who 
expressed interest in receiving consulting support; Ncoop  – number of customers will-
ing to participate in shared equipment usage (machinery sharing).

All indicators are normalized on a scale from 0 to 1.
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Interpretation of values:
–  ISCE →  0: customers are focused solely on one-time equipment purchases 

(transactional model);
– ISCE ≈ 0.5: service-platform demand is emerging;
– ISCE → 1: customers are ready for an ecosystem-based interaction model.
The ISCE calculation, based on a questionnaire survey of small agribusiness repre-

sentatives who are clients of Remsintez LLC, accounts for the average readiness of em-
ployees across different categories. Among production workers, it is about 17%; among 
managers and owners, 68%; and among employees with IT experience, 97%. Weighing 
these indicators by the share of personnel, it is possible to obtain an integrated ISCE

ISCE ≈0 39. .

This indicator shows that small agribusinesses are moderately ready to transition 
to a partnership model of interaction. The most significant potential for increasing dig-
ital maturity lies among production workers, whose readiness remains relatively low. 
In contrast, managers and IT workers demonstrate a high level of readiness to partic-
ipate in service-digital ecosystems. This result confirms the potential to enhance the 
effectiveness of digital consulting and sharing technologies to develop management 
competencies, optimize decision-making, and build long-term partnerships.

The basic Index of Strategic Customer Engagement (ISCE) reflects the level of 
readiness of small agribusiness entities to transition from a transactional model of 
interaction with equipment suppliers to a partnership model. At the same time, with-
in the service and consulting model based on the materials of Remsintez LLC, such 
interaction is not limited to a unilateral effect. Still, it produces a synergistic effect, 
manifested in the mutual strengthening of the economic, organizational, and techno-
logical impacts for both parties.

To quantify this phenomenon, it is advisable to supplement the basic ISCE index 
with a synergy coefficient that accounts for the level of digital development of small 
agribusiness entities.

The synergy strategic customer engagement index (ISCES) is proposed to be de-
termined by the formula

ISCE ISCE
DR DM DP

S � �
� ��

�
�

�
�
�3
, 	 (2.2)

where ISCE – basic Index of Strategic Customer Engagement; DR (Digital Readiness) – 
normalized index of digital readiness of small agribusiness entities; DM (Digital 
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Maturity) – normalized index of digital maturity; DP (Digital Potential) – normalized 
index of digital potential.

All indicators are normalized on a scale from 0 to 1.
The proposed synergy index reflects not only the client's readiness for partner-

ship, but also the real ability of this interaction to generate added value. Thus:
– if ISCE is high, but the level of digital maturity and potential is low, the synergy 

effect remains limited;
– if ISCE is combined with a sufficient level of DR, DM, and DP, the partnership 

model provides a disproportionately high growth effect for both parties.
The average values of the normalized indicators of digital development of small 

agribusiness entities are characterized by:
– high digital readiness;
– average level of digital maturity;
– average digital potential.
Under these conditions, the integral factor (DR + DM + DP)/3 approaches 0.6–0.7, 

which allows us to estimate the synergy index at the level of

ISCES � �0 2 0 3. � . .

The result indicates a moderate but economically significant synergistic effect 
arising from the interaction between Remsintez LLC and small agribusiness entities.

For small agribusinesses, the synergistic effect manifests itself in:
– accelerated growth in digital maturity;
– reduction of transaction and operating costs;
– increased efficiency in the use of equipment and resources;
– access to consulting and training services.
For Remsintez LLC, synergy provides:
– growth in repeat sales and service contracts;
– increased customer loyalty;
– reduced costs of attracting new customers;
– transformation of the business model from a technology supplier to a digital 

solutions integrator.
Adding a synergistic component to the strategic customer engagement index 

allows to move from a static assessment of partnership readiness to a dynamic 
evaluation of the effectiveness of digital interaction. ISCES reflects the ability of 
the service and consulting model to generate added value within digital ecosys-
tems and can be used as a tool for strategic planning of the digital transformation of  
small agribusinesses.
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2.4  Conclusions

The study confirmed that the implementation of innovative digital technologies 
in small agribusinesses in Ukraine is a critical factor in ensuring their competitive-
ness, economic stability, and sustainable rural development. In conditions of high un-
certainty caused by global economic transformations and military challenges, digital 
transformation is becoming not only innovative but also adaptive and restorative, 
especially for small agribusinesses operating in frontline and de-occupied territo-
ries. The use of digital solutions enables the optimization of economic processes, in-
creased efficiency in resource management, reduced losses, and rapid response to 
changes in market conditions and natural and climatic factors.

At the same time, the study's results demonstrated that digital maturity is a key 
factor in the successful implementation of technological innovations. Meanwhile, 
the digital potential of enterprises determines their capacity for "leapfrog" develop-
ment, provided that existing resources are purposefully mobilized. The assessment 
of digital maturity in small agribusinesses revealed a significant gap between man-
agement's relatively high digital readiness and the low level of actual digital maturity 
among production staff. This imbalance creates a structural barrier to the full utili-
zation of digital technologies. It necessitates a comprehensive approach that com-
bines training, service-consulting support, and the integration of digital platforms 
into daily operations.

It has been proven that a high level of digital culture among managers creates 
the prerequisites for strategic planning of digital changes. However, the lack of a cor-
responding level of digital competencies among production personnel reduces the 
return on investment (ROI) of implemented technological solutions and slows down 
the digital transformation process. This factor is particularly critical for small agri-
businesses operating under conditions of labor shortages, logistical constraints, and 
the heightened security risks characteristic of frontline and de-occupied territories.

The study also confirmed the high efficiency of Remsintez LLC's service-consult-
ing model as a vital tool for supporting and revitalizing small agribusinesses. This 
model provides comprehensive business support ranging from needs identification 
and the supply of digitally equipped machinery to ongoing consulting, staff training, 
and remote monitoring of technological processes. As a result, small agribusinesses 
gain the opportunity to enhance operational efficiency, reduce the risks of downtime 
and losses, and integrate into partner service-digital ecosystems that would other-
wise be inaccessible under isolated operating conditions.

The economic impact of the digital transformation of small agribusiness is multi-
dimensional. First, agribusiness entities can reduce production and logistical costs, 
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optimize the use of equipment and material resources, and increase labor productiv-
ity. Second, the implementation of digital solutions expands opportunities to attract 
investments, participate in grant programs, and join partnership initiatives, which is 
particularly relevant for businesses affected by military actions. Third, the develop-
ment of digital potential facilitates the creation of new jobs in service maintenance, 
IT support, and agrotechnology, thereby positively impacting the socio-economic 
development of rural territorial communities.

The social impact of digital transformation is reflected in the cultivation of 
an innovation culture, the enhancement of managerial and professional compe-
tencies, and the provision of access to modern knowledge and technology in re-
mote areas, including those near the frontlines. Improving digital culture helps 
attract young professionals, supports intergenerational knowledge transfer,  
and fosters more motivated and agile workforces. Simultaneously, the implemen-
tation of digital technologies fosters precision agriculture, resource efficiency, 
and environmentally responsible practices, aligning with the principles of sustain-
able development.

An essential element of the comprehensive impact on small agribusiness is the 
environmental effect, which is increasingly significant amidst land degradation, 
climate change, and growing anthropogenic pressure on agricultural landscapes. 
The use of digital technologies – specifically precision farming elements, machinery 
monitoring systems, agronomic analytics, and digital resource accounting – pro-
motes the rational use of mineral fertilizers, crop protection products, fuel, and wa-
ter resources. It reduces environmental risks, minimizes unproductive losses, and 
mitigates the negative environmental impact of agricultural production.

For small agribusinesses, particularly in frontline and de-occupied territories, 
digital solutions also function as critical tools for ecological stabilization and recov-
ery. Resource scarcity, damaged infrastructure, and disrupted traditional supply 
chains necessitate the most efficient and frugal use of available land and material 
resources. Digital planning and control systems minimize excessive soil tillage, opti-
mize technological operations, and reduce the risk of land degradation – factors vital 
to post-war recovery.

The environmental impact of digital transformation is markedly synergistic, 
manifesting through the interaction between small agribusinesses and providers 
of machinery and digital services. Within the Remsintez LLC service-consulting 
model, digitally equipped machinery, supported by analytical services and staff 
training, not only increases economic efficiency but also cultivates environmen
tally responsible production practices. For the supplier, this translates to expanded 
demand for modern, resource-saving technologies; for the small agribusiness,  
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it results in mitigated environmental risks and alignment with the principles of sus-
tainable rural development.

In summary, the environmental impact of the digital transformation of small 
agribusiness is manifested through reduced negative environmental footprints, in-
creased efficiency in the utilization of natural resources, and the establishment of 
prerequisites for the long-term ecological sustainability of agricultural production. 
Combined with its economic and social effects, this confirms that digital transfor-
mation is an integral tool for implementing sustainable development principles. 
Furthermore, partnership-based interactions with machinery and service provid-
ers ensure a multiplicative, synergistic outcome for all participants in the agricul
tural ecosystem.

Partnership-based interaction between small agribusinesses and providers of 
agricultural machinery and digital services is significant in the digital transforma-
tion process. Within such a partnership, a synergistic effect is formed: the digital 
readiness and potential of the agribusiness are amplified by the supplier's service 
and technological capabilities. In turn, the supplier gains a stable customer base, 
increased loyalty, and a long-term, sustainable business model. For small agribusi
nesses operating in challenging conditions, this synergy reduces managerial uncer-
tainty, improves the controllability of production processes, and accelerates the 
pace of digital transformation.

The study indicates that the effectiveness of digital transformation in small 
agribusiness directly depends on the alignment of digital readiness, digital matu-
rity, and digital potential. Enterprises with high digital readiness but low digital 
maturity require intensive consulting and educational support. In contrast, enti-
ties with both high maturity and potential can serve as innovation leaders and the  
core of regional digital agroecosystems. It provides a foundation for developing 
differentiated support strategies tailored to each agribusiness's specific level of 
digital development.

Consequently, a comprehensive assessment of digital readiness, maturity, and 
potential is a necessary prerequisite for effective transformation. 

It enables:
– an objective determination of the enterprise's current state and development 

priorities;
– the creation of targeted training and consulting programs;
–  the optimization of investment and technological decisions while minimiz-

ing risks;
– the strengthening of partnership-based interaction with machinery and service 

providers to promote the sustainable development of rural communities.
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In conclusion, the digital transformation of small agribusiness – implemented 
through integrated technological and service-consulting models while leveraging 
the synergistic effect of partnerships – is more than just a tool for economic growth. 
It is a mechanism for enhancing agricultural resilience, fostering social revitaliza-
tion, and recovering rural territories amidst wartime and post-war transformations.

Promising areas for further research include assessing the multiplicative and 
synergistic effects of digital transformation, its impact on the environmental sustain-
ability of agricultural enterprises, and the integration of digital solutions into state 
support systems for small agribusiness.

Conflict of interest statement

The authors declare that there is no conflict of interest in relation to this paper, 
as well as the published research results, including the financial aspects of con-
ducting the research, obtaining and using its results, as well as any non-financial 
personal relationships.

Financing

The study was performed without financial support.

Data availability

The data that support the findings of this study will be made available by the 
authors on reasonable request.

Use of artificial intelligence statement

The authors have used artificial intelligence technologies solely to verify the cor-
rectness and consistency of the English translation of the manuscript in an academic 
style. In particular, the authors used the generative language model ChatGPT (OpenAI, 
GPT-5.1 Thinking) for language checking and minor stylistic refinement. The authors 
bear full responsibility for the content of the final manuscript; the AI tool is not cred-
ited as an author and is not responsible for the reported results.



42

Innovative technological solutions in agriculture

Acknowledgments

The authors received no specific support from individuals or organizations that 
should be acknowledged beyond their institutional affiliations stated in the man-
uscript.

Authors' contributions

Volodymyr Silchenko: Conceptualization, Methodology, Empirical research de-
sign, Data analysis, Writing – original draft.

Lesia Kononenko: Conceptualization, Theoretical framework, Supervision, Writ-
ing – review & editing.

Vira Savchenko: Validation, Formal analysis, Interpretation of results, Writing – 
review & editing.

Alla Karnaushenko: Data curation, Literature review, Formal analysis, Visualiza-
tion, Writing – review & editing.

Yuliia Hlavatska: Language editing, Academic writing support, Writing – re-
view & editing.

References

1.	 Cherniavskyi, B., Cherniavska, T., Rusnak, A., Nadtochii, I., Nadtochii, V., Nad-
tochyi, A.; Cherniavska, T. (Ed.) (2025). Smart economy in the conditions of 
post-war recovery of Ukraine: digital tools of remediation and their impact on 
regional development. Economy in the Era of Digital Transformation: Trends, 
Opportunities and Perspectives. Tallinn: Scientific Route OÜ, 168–196. https://
doi.org/10.21303/978-9908-9706-0-8.ch7

2.	 Cherniavska, T., Tanklevska, N., Cherniavskyi, B.; Cherniavska, T. (Ed.) (2024). A deci-
sion-making system for managing the remediation of water resources in the Kher-
son region: agent-oriented modeling in the context of post-war economic recovery. 
Transformations of National Economies under Conditions of Instability. Tallinn: 
Scientific Route OÜ, 223–256. https://doi.org/10.21303/978-9916-9850-6-9.ch8

3.	 Bumann, J., Peter, M. (2019). Action fields of digital transformation – A review 
and comparative analysis of digital transformation maturity models and frame-
works. Digitalisierung und andere Innovationsformen im Management. Edition 
Gesowip, 13–40. 



43

Digital transformation of small agribusiness through innovative technological 
solutions in the context of sustainable rural development

Chapter 2

4.	 Stępień, S., Smędzik-Ambroży, K., Polcyn, J., Kwiliński, A., Maican, I. (2023). Are 
small farms sustainable and technologically smart? Evidence from Poland, Ro-
mania, and Lithuania. Central European Economic Journal, 10 (57), 116–132. 
https://doi.org/10.2478/ceej-2023-0007

5.	 Kononenko, L., Nazarova, H., Karnaushenko, A., Bondar, I., Yurchenko, V. (2026). 
The role of artificial intelligence technology in shaping the information support 
of the management system for small agricultural enterprises. Proceedings of  
the 2025 12th international conference on mechanics, materials and manu-
facturing: ICMMM2025, 3449, 020134. https://doi.org/10.1063/5.0298924

6.	 Becker, W., Schmid, O. (2020). The right digital strategy for your business: an 
empirical analysis of the design and implementation of digital strategies in 
SMEs and LSEs. Business Research, 13 (3), 985–1005. https://doi.org/10.1007/
s40685-020-00124-y

7.	 Kyrylov, Y., Hranovska, V., Savchenko, V., Kononenko, L., Gai, O., Kononenko, S. 
(2024). Sustainable Rural Development in the Context of the Implementation 
of Digital Technologies and Nanotechnology in Education and Business. Nano-
technology Perceptions, 20 (S8), 297–323. https://doi.org/10.62441/nano-ntp.
v20is8.25

8.	 Thordsen, T., Bick, M. (2023). A decade of digital maturity models: much ado 
about nothing? Information Systems and E-Business Management, 21 (4),  
947–976. https://doi.org/10.1007/s10257-023-00656-w

9.	 Proença, D., Borbinha, J. (2016). Maturity Models for Information Systems –  
A State of the Art. Procedia Computer Science, 100, 1042–1049. https://
doi.org/10.1016/j.procs.2016.09.279

10.	 Haryanti, T., Rakhmawati, N. A., Subriadi, A. P. (2023). The Extended Dig-
ital Maturity Model. Big Data and Cognitive Computing, 7 (1), 17. https://doi.
org/10.3390/bdcc7010017

11.	 Robledo-Ardila, C., Román-Calderón, J. P. (2021). Potential: in search for meaning, 
theory and avenues for future research a systematic review. Management Re-
view Quarterly, 72 (1), 149–186. https://doi.org/10.1007/s11301-020-00207-4

12.	 Vovchasta, N., Kan, O., Hlavatska, Y., Sovach, K., Makukhina, S. (2024). Digitalisa-
tion and its role in developing hard skills among university students in Ukraine. 
Multidisciplinary Reviews, 8. https://doi.org/10.31893/multirev.2024spe070

13.	 Tanklevska, N., Cherniavska, T., Skrypnyk, S., Boiko, V., Karnaushenko, A. (2023). 
Financing of Ukrainian agricultural enterprises: Correlation-regressionan alysis. 
Scientific Horizons, 26 (8), 127–139. https://doi.org/10.48077/scihor8.2023.127

14.	 Petrenko, V., Karnaushenko, A., Melnykova, K.; Cherniavska, T. (Ed.) (2025). 
Sustainable development policy for post-conflict recovery in Ukraine: the role 



44

Innovative technological solutions in agriculture

of environmental indicators in decision-making. Ecological systems modeling. 
Tallinn: Scientific Route OÜ, 96–116. https://doi.org/10.21303/978-9908-
9706-6-0.ch5

15.	 Verhoef, P. C., Broekhuizen, T., Bart, Y., Bhattacharya, A., Qi Dong, J., Fabian, N.,  
Haenlein, M. (2021). Digital transformation: A multidisciplinary reflection 
and research agenda. Journal of Business Research, 122, 889–901. https://
doi.org/10.1016/j.jbusres.2019.09.022

16.	 Karnaushenko, A., Kononenko, L., Petrenko, V., Hlavatska, Y., Sysolina, N., 
Sysolina, I. et al.; Cherniavska, T. (Ed.) (2025). Shared use of transport as a com-
ponent of the circular economy in relation to achieving sustainable develop-
ment goals. Ecological systems modeling. Tallinn: Scientific Route OÜ, 147–167. 
https://doi.org/10.21303/978-9908-9706-6-0.ch7 

17.	 Alloh, K., Abrham, J., Sanova, P., Čermák, M., Petrzilka, S., Schilla, F. (2024). 
Sustainability of shared economy in the agri-food, tourism, and hospitality in-
dustries. Frontiers in Sustainable Food Systems, 8. https://doi.org/10.3389/
fsufs.2024.1369089

18.	 Ukrstat. Available at: https://stat.gov.ua/
19.	 Remsintez LLC. Opendatabot. Available at: https://opendatabot.ua/c/31276162 

Last accessed: 08.02.2026
20.	 Karnaushenko, A.; Cherniavska, T. (Ed.) (2025). Digital drivers of business model 

transformation in the circular economy paradigm. Economy in the era of dig-
ital transformation: trends, opportunities and perspectives. Tallinn: Scientific  
Route OÜ, 27–50. https://doi.org/10.21303/978-9908-9706-0-8.ch2 


