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ABSTRACT

Aim of the study

In light of international obligations and the pursuit of sustainable development, this article examines and
identifies gaps in national legislation, while aiming to evaluate the degree of convergence with EU environ-
mental and digital standards, and to formulate recommendations for harmonizing regulatory frameworks to
support sustainable development.

Material and methods

An interdisciplinary methodology was applied, combining comparative legal analysis, systemic and histor-
ical-logical approaches, and case studies of key EU digital governance platforms. The analysis drew upon
EU regulations, Ukrainian legislation, OECD and UNEP-FAO analytical frameworks, as well as scientific
literature, to examine institutional alignment, technological infrastructure, and governance practices.

Results and conclusions

Findings reveal partial convergence between Ukraine’s regulatory system and EU requirements. Key deficien-
cies include fragmented legislation, limited interoperability of agricultural data systems, weak institutional
coordination, and insufficient support for small and medium-sized farms. Comparative analysis indicates that
the EU’s hybrid model, which integrates digital monitoring, environmental conditionality, and multi-level
governance, provides structurally relevant lessons for Ukraine. The study identifies priority gaps in eco-
scheme implementation, advisory systems, data governance, and cross-sectoral cooperation. Strengthening
institutional capacity, establishing unified agri-environmental monitoring, enhancing data interoperability,
and expanding support for SMEs are essential for effective alignment with EU agricultural and environmental
policies.

Keywords: agricultural sector, European Union, greening, scientific and technical cooperation, Ukraine

INTRODUCTION

The rapid development of digital technologies at the
beginning of the twenty-first century has significant-
ly impacted virtually every aspect of public life, in-

“e-mail: rector@nlu.edu.ua

cluding the agricultural sector, which has historically
been a crucial component of national economies. As
it addresses several global challenges, including cli-
mate change, depletion of natural resources, soil deg-
radation, loss of biodiversity, and growing demand for
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safe food products, the combination of digitization and
greening of agricultural production has become one of
the most significant global trends in sustainable devel-
opment.

The implementation of precision agriculture, ratio-
nal resource management, optimization of production
processes, and reduction of negative environmental
impact have become possible thanks to innovative
solutions, including the Internet of Things, artificial
intelligence, blockchain, satellite monitoring, and big
data processing technologies. The creation of these
processes is directly aligned with the UN Sustainable
Development Goals and the objectives of the Europe-
an Green Deal, which emphasize the need to conserve
natural capital, adopt innovative food production
methods, and transition to a climate-neutral economy.
Given the processes of European integration, it is cru-
cial to align Ukraine’s agricultural policy with Euro-
pean standards.

The agrarian sector of Ukraine plays a strategic
role, generating a substantial portion of the country’s
foreign exchange earnings, ensuring its food security,
and creating employment opportunities in rural areas.
In the field of sustainable agriculture, the importance
of responsibilities for aligning national legislation
with EU standards has increased since the signing of
the Association Agreement with the EU and the coun-
try’s designation as a candidate for membership. Ar-
ticles 403—406 of the Association Agreement provide
for the development of rural areas, the introduction of
organic farming, environmentally friendly technolo-
gies, and creative solutions, as well as enhancing the
competitiveness and attractiveness of the agricultural
sector for investors.

Despite current successes, Ukraine’s greening and
digitization initiatives face significant challenges.
These include the lack of affordable and adaptable
solutions for small and medium-sized farms, the frag-
mentation and ambiguity of regulatory frameworks,
the lack of practical real-world examples at the nation-
al level, and the insufficient integration of digital and
“green” technologies into production processes. The
effects of military operations pose additional obstacles
to investment, modernization, and innovation, further
complicating the situation. Under these circumstanc-
es, it is essential to conduct a thorough scientific anal-
ysis of the legal framework regulating the greening
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and digitization of Ukraine’s agricultural sector, tak-
ing into account the State’s international obligations,
modern global problems, and the goals of sustainable
development.

Several scientists have investigated this field.
In particular, Satlko (2024) analyzed the use of in-
novative technologies in the agricultural sector to
monitor and optimize production. Metelenko et al.
(2025a) explored the role of digital technologies in
implementing green solutions, whereas Kryukova and
Ihnatenko (2025) explored priorities for the modern-
ization of fixed assets, taking into account sustain-
able development. Metelenko et al. (2025b) reviewed
the synergies between digitization and eco-sustain-
ability for regional development, and Sierov (2024)
examined the impact of eco-innovation on sustainable
agribusiness and explored ways to overcome barriers
to its implementation. To identify opportunities for
improving national policies in line with European
standards and best practices, this work aims to assess
the legal regulation of processes related to European
integration.

This study aims at a methodical review of the leg-
islative framework regulating ‘greening’ and digitiza-
tion of agriculture in Ukraine within the framework
of sustainable development and European integration.
The purpose of this study is to identify gaps in the le-
gal provisions for digital and ‘green’ reforms in the
agricultural sector, to highlight contradictions between
national and European legal frameworks, and to de-
velop recommendations for harmonizing Ukrainian
legislation with EU norms. A scientific problem is
the lack of a thorough method for researching the in-
stitutional, legal, and practical aspects of integrating
digital technologies and ‘green’ efforts in agriculture.
A systematic legal analysis of these activities within
the framework of European law has not been taken
into account in previous publications, which mainly
focused on economic or technological factors.

To achieve the research objective, the following
research questions were developed: What fundamen-
tal ideas and guidelines for the legal regulation of di-
gitization and ‘greening’ of the agricultural industry
are enshrined in EU legislation? What institutional,
legal, and practical obstacles prevent Ukraine from
implementing these strategies? What aspects of the
European experience can be included in the legislative
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framework of Ukraine to promote the sustainable de-
velopment of agriculture? To achieve Ukraine’s course
on European integration, the study aims not only to
analyze the existing state of legal regulation but also
to propose directions for improving legislation, taking
into account the best practices of the EU.

MATERIALS AND METHODS

This study applies an interdisciplinary methodolog-
ical framework designed to evaluate the legal reg-
ulation of agricultural greening and digitization in
Ukraine within the context of European integration.
The research is grounded in a diverse empirical base,
including international institutional publications, EU
regulations, Ukrainian legislation, and extensive sci-
entific literature. The analysis draws on EU legal acts,
Ukrainian regulatory documents, and scholarly and in-
stitutional publications. Special emphasis was placed
on internationally recognized analytical sources such
as the UNEP and FAO report Legislative Approach-
es to Sustainable Agriculture and Natural Resources
Governance (2020), which provided criteria for eval-
uating sustainability-oriented legislation, stakeholder
involvement, and environmental governance practic-
es. Additionally, OECD reports on digital agricultural
policy (2019, 2022) informed the assessment of digital
readiness, data governance, innovation incentives, and
the structural barriers shaping digital transformation in
the agricultural sector.

The primary method used in the study is compar-
ative legal analysis, which was applied to investigate
the level of convergence between EU and Ukrainian
legislation in environmental and digital domains. This
method enabled the identification of gaps in legal
alignment, inconsistencies in institutional responsibil-
ities, and disparities in the practical implementation
of environmental and digital standards. Comparative
evaluation was supported by conceptual models and
analytical criteria derived from OECD work, which of-
fered guidance on policy design, monitoring efficiency,
and the enabling conditions for technological integra-
tion. The UNEP and FAO framework further strength-
ened the ability to assess Ukrainian legislation against
internationally accepted governance principles.

To complement the legal comparison, the research
employs a systemic approach that conceptualizes ag-
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riculture as an interconnected socio-economic, tech-
nological, and ecological system. This approach made
it possible to trace how legal norms, institutional ca-
pacities, environmental safeguards, and digital tools
interact in practice, and to evaluate the implications of
fragmented governance structures, limited interagency
coordination, and uneven access to technology across
different farming categories.

A historical-logical method was used to contextu-
alize current EU agricultural governance by examin-
ing the evolution of the Common Agricultural Policy
from its inception in 1962 to the post-2020 reforms,
which emphasize environmental performance, digital
monitoring, and multi-level governance. This perspec-
tive allowed the study to identify long-term structural
factors behind the integration of environmental and
digital dimensions into EU agricultural management,
and to understand how these developments influence
Ukraine’s path toward harmonization.

The research also applies a case study method fo-
cused on key EU digital governance platforms, includ-
ing Copernicus, the Farm Sustainability Tool (FaST),
and the Farm Accountancy Data Network (FADN).
These platforms were selected to illustrate how EU
member states implement data-driven agricultural
monitoring, integrate environmental conditionality
with digital tools, and organize interactions between
farmers, administrations, private actors, and research
institutions. The case studies enabled a detailed eval-
uation of institutional models and technological infra-
structures that could be meaningfully adapted to the
Ukrainian context.

Finally, the study relies on generalization and an-
alytical synthesis to integrate the insights derived
from international reports, EU legislation, academic
literature, and Ukrainian regulatory documents. This
synthesis supported the development of a conceptual
framework for assessing Ukraine’s progress toward
integration and guided the formulation of recommen-
dations. Through this combination of methods, the
research achieves a coherent and comprehensive as-
sessment of the legal, institutional, and technological
dimensions of agricultural greening and digitization,
enabling the identification of systemic bottlenecks and
the development of a hybrid integration model that
connects regulatory harmonization with functional
modernization.
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RESULTS

The results of the study are presented in this part in
four analytical blocks: 1) legal analysis; 2) technolo-
gy analysis; 3) comparative analysis with the EU; and
4) political consequences for Ukraine. Three criteria
are used in the comparison: institutional procedures,
functional efficiency, and compliance with legislation.

Legal analysis: EU and Ukraine

The single agricultural policy has played a crucial role
in the European Union’s (EU) implementation of the
results of the Industrial Revolution. Consolidating its
agricultural policy as early as 1962, the EEC intro-
duced careful planning, development, and coordina-
tion of the efforts of several interested parties. Through
constant change over 60 years, this has guaranteed
the sustainability and effectiveness of the policy. The
common agricultural strategy gradually focused on the
adaptability and diversity of agricultural production,
ensuring food security, after three rounds of substan-
tial adjustments. Additionally, issues related to rural
development, including climate change mitigation,
environmental conservation, and agricultural compet-
itiveness, have been incorporated into the planning of
the standard agricultural policy.

This illustrates how a European strategy that strikes
a balance between performance and environmental re-
sponsibility by combining financial incentives with
legislative instruments is coherent and methodical.
Such a model emphasizes the need to combine finan-
cial and regulatory instruments to promote sustainable
land use in Ukrainian conditions.

Then, starting in 2013, several regulatory acts were
adopted under the Common Agricultural Policy aimed
at promoting sustainable development and innovation
in agriculture, supporting the digital transformation
of agriculture and rural areas in the European Union
(EU), and 24 EU countries also agreed on cooperation
in the field of digital agriculture in 2019. The EU’s
modern data-based agricultural management system
can be characterized as a hybrid management para-
digm. A more open and inclusive governance model,
one that links government, the market, and civil so-
ciety at all levels, replaces formal, hierarchical poli-
cy-making. Due to their relative neutrality, the gov-
ernment and other stakeholders play a relatively active
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and valuable role in meta-management to resolve con-
flicts (Anisimova and Donets, 2022).

Analysis of EU regulations shows that the basis
of modern agricultural policy is a combination of en-
vironmental and digital elements. By analyzing this
experience, we can identify effective institutional pro-
cesses that could be used in Ukraine to improve legal
certainty, promote innovation and guarantee sustain-
able growth in the agricultural sector.

It is not clear how the different levels of EU gov-
ernment will be responsible for the information flows
currently being established and collected. The Agricul-
tural Council is responsible for analyzing and process-
ing agricultural data, creating global guidelines, and
regulating markets. The Agricultural Council is also
responsible for publishing the relevant information.
Eurostat and the Agricultural Accounting Data Net-
work (FADN) collect agricultural data through ques-
tionnaires in cooperation with third parties. Although
the EU has full responsibility for the agricultural infor-
mation process, the work of these institutions is com-
plex and heterogeneous due to their multi-level man-
agement model, market reforms, loss of coordinating
bodies, and limited ability to apply laws in different
regions (Chen et al., 2024).

Technological analysis (platforms, data, actors)

It is worth noting that private players in the EU have
played a crucial role in the digital transition since
the 1990s. In Italy and Germany in 2017, there were
474 and 157 partner consulting firms, respectively,
in 51 and 42 private institutions. These companies
employ a supply chain management model to de-
velop digital solutions for the agricultural industry,
communicating directly with producers and offering
services throughout the agricultural supply chain,
from cultivation to marketing. These services include
hardware systems, such as base monitoring stations,
remote visualization tools, centralized management,
and supporting software (including management
modules, early warning modules, and cloud resource
management technologies).

A comparative study shows that sustainable devel-
opment and the effective execution of the digitization
programme have been guaranteed by the participation
of the private sector in the development of digital ser-
vices in EU agriculture. digitization of the agricultural
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industry in Ukraine is still mainly a state matter, which
limits innovation, competition, and the speed of tech-
nology implementation.

By developing new agricultural technologies, tech-
nology companies that employ a market-oriented me-
ta-management style increase the efficiency of agricul-
tural production and reduce operating costs, enabling
agriculture to transition from an inefficient raw material
model to one that promotes sustainable development
(Donets, 2019). Market participants, often motivated by
material interests, develop a software package to collect
information from farmers within the business firm mod-
el, supporting the transformation of agriculture through
digital technology services in terms of information cre-
ation and collection. Additionally, software is available
to enable European farmers to automate and streamline
the subsidy application process (OECD, 2022).

Technology and commercial firms that engage in
scientific and technological cooperation with gov-
ernments and research institutes to develop an au-
tonomous platform are participants in the EU mar-
ket in terms of information analysis and application.
For example, Food Valley NL is a separate platform
for innovation and reform of the global food system
(Day1oglu and Turker, 2021). Food Valley is devel-
oping an intelligent data system that includes all rele-
vant and important information, trends, and achieve-
ments. Also included is a list of all parties involved
in the EU’s agricultural industry, from investors to
entrepreneurs. However, the large number of market
participants has made it more competitive for service
providers that offer a wide range of services, which
affects the cost of farmers’ access to IT services
(Sharapova et al., 2021).

This illustration shows that the EU’s digital trans-
formation is guaranteed not only by the existence of
a legal framework, but also by effective cooperation
between businesses, academic institutions and pub-
lic authorities. It follows that in order to implement
achievements in the agricultural sector, Ukraine must
create a multi-level system of cooperation.

As a result, the primary function of farmers’ asso-
ciations is to serve as a liaison between the govern-
ment and farmers, while also protecting their common
interests. However, farm groups are also real execu-
tive bodies of strategic consulting at the national or
regional level, often actively advising the state. On the
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one hand, they can disseminate information to all their
members via the Internet, association publications,
and telephone calls (UNEP and FAO, 2020).

For example, farming groups are the leading pro-
viders of scientific and technical innovation services
to the populations of Austria, Belgium, Denmark,
Finland, France, Lithuania, Portugal, Slovenia, Spain,
and Sweden. Farm cooperatives can help farmers en-
hance their knowledge of digital technology, increase
their proficiency in science, technology, and business
management, and improve their capacity for innova-
tion, democracy, and teamwork (Zeng et al., 2024).
The European Union has several scientific and tech-
nical cooperation projects (the largest of which are
Copernicus and FaST) offering technical assistance to
farmers, Member States’ paying agencies, agricultur-
al consultants, and digital solution developers to help
them become more qualified in the various fields of
agriculture, the environment, and sustainable develop-
ment (Donets, 2021).

For example, the European Union’s space pro-
gramme includes the Copernicus platform, which is
dedicated to Earth observation and conducts research
on the planet and its environment for the benefit of all
Europeans. It provides information services based on
in situ (non-space) Earth observation data and satellite
observations. FaST, another Copernicus-based plat-
form, helps improve crop management models, opti-
mize daily operations, and improve cost-effectiveness
while preserving the environment (OECD, 2019).

It also facilitates easier communication between
farmers and other institutions about their crop history
and the crop programs implemented across Europe
(Abdulai, 2022). The FaST platform also helps in the
following: carrying out environmental monitoring of
agricultural land; improving two-way communica-
tion with farmers; computerizing agriculture; simpli-
fying work processes; developing appropriate stan-
dards; achieving economies of scale; providing basic
data; communicating directly with farmers to provide
services; providing quick access to agricultural data,
which helps analyze the current state of agricultural
development and thus shape policy; using value-add-
ed services provided by commercial service provid-
ers to farmers; and contributing to the expansion of
the market segment for small farms (Diachynska,
2024).
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Comparative analysis with the EU (criteria-based)
Greening and digitization are closely related in the
European Union’s agricultural sector integration pro-
cesses, as evidenced by the new Common Agricultural
Policy (2023-2027). At least 25% of direct payments
to farmers under the CAP are used to implement eco-
schemes, and the European Commission reports that
more than EUR 8.5 billion is spent each year on in-
novation, digital solutions, and ‘precision farming’.
Applications such as Copernicus and FaST ensure the
seamless integration of ground and satellite data into
production processes, enabling farms to operate more
efficiently while reducing their environmental impact
(MacPherson et al., 2022).

Comparing the conditions of Ukrainian produc-
tion, where similar data integration tools (such as the
DAR platform) are just beginning to be developed,
full-fledged agroecological monitoring is still missing.
This underlines the importance of modifying Euro-
pean standards in line with the country’s information
infrastructure. Three criteria were used in the compar-
ative analysis: institutional, legal and functional. As
indicated below, Ukraine demonstrates a partial ap-
proximation to EU practice (Table 1).

In addition, the ‘Horizon Europe’ program pro-
vides funding for dozens of sustainable agriculture
initiatives in fields such as biotechnology, water man-
agement, and robotics. This comprehensive strategy
provides EU candidate countries, including Ukraine,
with a basic framework for reforming legislation, im-
plementing advanced technologies, and developing

Table 1. EU-Ukraine analysis

rural regions in line with European sustainable devel-
opment criteria (Petrova, 2023). Regarding Ukraine,
it is essential to acknowledge the potential of tech-
nical solutions that have been developed and imple-
mented for the agricultural sector. However, it should
be stressed that modern technological solutions are
not coordinated, and therefore they fail to provide all
market participants with clear information and a sin-
gle tool for information decision-making that would
improve the sector’s productivity and encourage the
creation of safer, more efficient, and sustainable pro-
duction models, and provide important Internet re-
sources for the idea of supporting sustainable agricul-
tural growth.

Digitization guarantees the following within the
framework of sustainable development: increasing the
efficiency and profitability of production without harm-
ing ecosystems; reducing emissions and chemical loads
on the environment; rational use of natural resources
(water, fertilizers and energy); transparency and trace-
ability of agricultural chains thanks to digital monitor-
ing; as well as increasing resilience to climate change
thanks to risk forecasting (Tomashuk et al., 2024).

As part of the digital transformation of the ag-
ricultural industry to implement green technolo-
gies, important digital tools are emphasized. All this
demonstrates that digitization is a strategic tool for
the ecological reorganization of the agricultural sector
in the face of global problems, as well as a kind of
technical modernization. In addition to reducing envi-
ronmental impact, these digital technologies help the

Criterion EU practice Ukraine Evaluation Key gap

Lecal framework CAP 2023-2027 (eco- Fragmented and Partial Create unified eco-scheme
& schemes, conditionality)  partially implemented framework

Institutional Clusters, DIH, advisory ~ Weakly . Strengthen advisory

. L . Partial .
mechanisms networks institutionalized system, formalize clusters
Data and monitorin Copernicus, FaST, FADN DAR - limited Partial Introduce national data

& (integrated loop) interoperability standards and monitoring

Private sector role Competitive digital State-dominated model Partial Open regulated data access

providers

to private players
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agricultural sector, which is the basis of sustainable
growth, to maintain social stability and economic effi-
ciency. With these technologies, we can reduce green-
house gas emissions, protect natural resources, adapt
the agricultural industry to climate change, and create
a new, ethical, environmentally conscious, and com-
mercially viable production culture. This is especial-
ly important for Ukraine, which requires innovative
solutions for post-war recovery and integration into
the European sustainable development sector, while
maintaining its significant agricultural potential (Ty-
moshenko et al., 2022; Mazur, 2025).

Their use enables you to integrate environmentally
friendly methods with innovation, aligning with the
European ‘green course’ and the ideals of sustainable
development. The implementation of green technolo-
gies is especially relevant for Ukraine, which has sig-
nificant agricultural potential, but also urgently needs
environmental restoration due to military actions.
A crucial component of the country’s post-war envi-
ronmental and social recovery, as well as its economic
recovery, is the adoption of environmentally friendly
farming methods. Let us examine the primary cate-
gories of green technologies employed in agriculture.
Green technologies enhance product quality, conserve
resources, minimize environmental impact, and sup-
port the sustainable development of rural communities
(Ostapenko et al., 2024).

Thanks to modern green technologies, it is now
possible to grow crops in high-rise buildings, often
in urban conditions. In addition to protecting the en-
vironment, green technologies in agriculture are an
effective way to increase production, improve the
quality of life for rural communities, adapt to climate
change, and guarantee food security. Implementing
these technologies will help create a sustainable agri-
cultural industry that can address the challenges of the
twenty-first century (Metelenko et al., 2025a).

The implementation of such methods is a strate-
gic goal for Ukraine, which is working on post-war
recovery and integration into the European space. In
addition to enhancing agricultural competitiveness,
focusing on environmentally sound, creative, and so-
cially conscious agricultural production will help to
create a new agricultural crop that is in balance with
the environment. In this study, we consider the lessons
that Ukraine can learn from this experience:
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1. Creation of a state plan for the green transforma-
tion of agriculture.

2. Assistance in the exchange of resources and tech-
nology between agricultural cooperatives.

3. Financing sustainable management education ini-
tiatives for farmers.

4. Encouraging farmers to use sustainable energy
sources.

5. Offering tax incentives or financial assistance to
encourage the implementation of environmentally
friendly solutions.

Governmental organizations, farmers, academic
institutions, and other stakeholders must have access
to such a platform.

Secondly, the decision-making process on agri-en-
vironmental policy must include digital technologies.
It is recommended to utilize methods of artificial intel-
ligence, machine learning, and geoinformation systems
(GIS) to model agroecosystems, identify environmen-
tal hazards, and predict the consequences of manage-
ment decisions (Kryukova and Thnatenko, 2025). Es-
tablishing a legislative structure to monitor the use of
these technologies, while considering security and eth-
ical implications, is equally important.

Thirdly, farmers and civil servants involved in ag-
riculture and the environment should be more digitally
literate and encouraged to pursue digital education. It
is crucial to implement training, certifications, and ed-
ucational programs focused on the use of digital tools
for environmental planning, impact assessment, and
monitoring.

Fourthly, small and medium-sized farms must
receive financial and technical assistance when im-
plementing digital technologies. Government grants,
subsidies, initiatives for cooperation with private busi-
nesses, and consulting services can be used to imple-
ment this.

Last but not least, the adoption of digital technol-
ogies must be supported by continuous assessment
of policy effectiveness, adjustments to emerging is-
sues, and public involvement in the decision-making
process. The openness, credibility, and viability of
agri-environmental policies will increase through the
participation of stakeholders in the digital transforma-
tion process (Metelenko et al., 2025b). A strategically
important path to achieving sustainable agricultural
growth, conserving natural resources, and effective
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environmental risk management is the integration of
digital technologies into national agrarian and envi-
ronmental policies. The basis for creating an adaptive,
flexible, and successful policy is the implementation
of digital infrastructure, the use of analytical tools and
artificial intelligence, the growth of digital literacy,
and state support for innovation.

Through a methodical approach to digitization, it
will be possible to improve environmental safety, pro-
mote adaptation to climate change, and increase the
global competitiveness of the agricultural industry.
Adaptation of the provisions of the EU Common Ag-
ricultural Policy, particularly those related to digital
and environmental standards, to national legislation
is a crucial component of Ukraine’s path to European
integration. The establishment of a national agricul-
tural data platform, integrated and compatible with
European systems, in particular Copernicus, FaST and
the Agricultural Accounting Data Network, the imple-
mentation of uniform agri-environmental monitoring
standards and integration into joint European research
initiatives such as Horizon Europe and the Digital Eu-
rope Programme, are among the top priorities in this
respect (Saulko, 2024).

Thus, the success of digitization and ‘greening’ of
the agricultural industry depends on the complexity of
regulation: the simultaneous development of the legal
framework, financial incentives and digital infrastruc-
ture, according to the results of a study of EU legal
and organizational models. The Common Agricultural
Policy (CAP) has been only partially implemented in
Ukraine, especially with regard to eco-schemes and
monitoring systems, which requires improved regula-
tory consistency with European regulations.

Policy implications for Ukraine

Based on comparative results, the following politi-
cal goals are proposed for Ukraine. Participation in
European initiatives provides Ukraine with access to
financial instruments, technical expertise, and inno-
vative networks that accelerate the country’s digital
and green transformation. However, the success of
this cooperation will determine the country’s ability
to create an internal institutional and legal structure
in accordance with EU norms. Therefore, the main
objectives of national reforms should be to support
data interoperability, promote inclusive innovation,
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and strengthen regulatory coherence. Policy priori-

ties are as follows:

1. To ensure compliance with the principles of the
Common Agricultural Policy (CAP) by establish-
ing a single system of eco-schemes related to ag-
ricultural payments and quantitative indicators of
environmental performance;

2. To ensure compatibility between the Ukrainian
DAR platform and European systems such as Co-
pernicus and the Agricultural Accounting Data
Network (FADN), national data standards and
mandatory APIs should be implemented;

3. To promote responsible innovation and compe-
tition, standard agreements on data access and
protection should be established, and a regulatory
‘sandbox’ should be established for private com-
panies providing agro-digital services;

4. To establish public-private partnerships with
well-defined missions, funding structures, and per-
formance indicators to institutionalize agricultural
clusters and digital innovation centres (CCls);

5. To provide sustainable financial incentives for
small and medium-sized farms, such as tax incen-
tives for sustainable development, co-financing of
precision farming technologies, and digital service
coupons;

6. To establish an end-to-end tracking system that
links agricultural payments, policy decision-mak-
ing, and data collection to guarantee accountabil-
ity, transparency, and evidence-based monitoring.
Thanks to the implementation of these political
decisions, Ukraine will be able to move from dis-
parate green and digital projects to a comprehen-
sive agricultural management system that meets
European requirements. Such a system will en-
hance institutional capacity, foster innovation,
promote sustainable development, and accelerate
Ukraine’s integration into European agricultural
and environmental policies.

DISCUSSION

The study’s results are interpreted in the context of
sustainable governance and the philosophy of Euro-
pean integration. The aim is to critically assess how
a convincing national plan for the digitization and
greening of agriculture can address the stated legis-
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lative, institutional, and technological shortcomings.
Fragmentation of institutions, laws, and data flows
continues to be a significant obstacle to digital and en-
vironmental convergence in Ukrainian agriculture, as
shown in the comparison matrix in the ‘Results’ sec-
tion. This fragmentation means that Ukraine contin-
ues to use the ‘paradigm of reactive control’, in which
laws do not stimulate technological progress, but in-
stead follow it. This strategy limits the State’s ability
to anticipate threats and develop systemic resilience in
line with EU requirements.

The results suggest the effectiveness of an inter-
disciplinary approach that integrates legal, economic,
and environmental research. The approach of com-
parative legal regulation enabled the identification
of structural differences between Ukraine’s legisla-
tion and the EU’s, and the analysis of strategic doc-
uments and policies allowed for the determination of
areas most suitable for adaptation. The best practices
of legal aid in the field of digitization and ‘greening’
of the agricultural industry can be summarized thanks
to the systematization of scientific sources. At the
same time, the study demonstrated that regulatory in-
ertia is the result of a formal translation of EU legis-
lation without proper modification of its implementa-
tion procedures. This highlights the need to transition
from ‘paper’ harmonization to effective convergence,
focusing on achieving quantitative results, increasing
institutional responsibility, and enhancing monitoring
efficiency.

Since the digitization process is at a basic level,
farmers exchange data with the Government and busi-
nesses at their discretion, and since data from consum-
ers and agri-food companies have minimal impact on
agricultural policy, we believe that Ukraine is charac-
terized by a scenario of ‘Easy digitization’. There are
disparities in the adoption of technology and digital
literacy. The use of digital technologies and digital lit-
eracy is extreme among agricultural holdings. How-
ever, the level of digital literacy and technology use
among micro, small, and medium-sized farms (MS-
MEs) is low. It is worth noting that the launch of the
DAR digital platform in 2022 contributed to the in-
crease in data exchange.

The results of the study indicate the growth of the
‘double speed’ model of digitization, in which small
farms remain outside digital processes, while large
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agricultural firms benefit from the use of modern
technological solutions. Such digital inequalities will
continue to hamper equitable growth and sustainable
development in the agricultural sector in the absence
of appropriate regulatory incentives and training ini-
tiatives. Ukraine is only at the beginning of the digital
transformation of agriculture, according to compar-
ison with European practices. Structural differenc-
es between data management models in the EU and
Ukraine, as well as the main institutional obstacles
to the successful integration of digital solutions into
the national agricultural policy, were identified using
comparative legal and analytical methods.

However, farmers only provide information when
they are interested in specific award programmes for
which they can apply. This means that political issues
(grant programs) affect data exchange. In our view, the
Government should consider the challenge of facilitat-
ing data exchange among all market actors, as this has
the potential to enhance the efficiency of the digitiza-
tion process in the agricultural sector. That is, farmers,
the Government, traders, producers, consumers, and
agrotechnological companies must be involved in the
process of digitizing the agricultural industry (Sierov,
2024).

This suggests that players in the agricultural mar-
ket have little incentive to communicate digitally
with government, which limits the efficiency of data
transmission, unlike in EU countries where digitiza-
tion is encouraged both monetary and regulatory. It is
important to introduce legal safeguards and incentives
for farmers to participate in digital initiatives in order
to address this issue.

Development of digital platforms, electronic man-
agement and service provision, agricultural consulting
services, digital financial services, collection and ex-
change of information (both ways), as well as the cre-
ation of a digital feedback system from farmers to the
Government to establish direct communication, are all
examples of how relations between farmers and the
Government can be digitally transformed. The digital
revolution in the agricultural industry has dramatically
enhanced the interaction between farmers and agro-
technological enterprises. Digital farm management
systems, the production and use of precision farming
tools, digital trading platforms and e-commerce plat-
forms, agricultural information databases, education
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and training, and data-driven analytics are key compo-
nents of their digital interoperability.

Comparative studies show that EU countries take
a multi-level management approach that combines de-
centralized innovation assistance with centralized data
management rules. However, there is still a lack of
cooperation between ministries, digital agencies and
agricultural organizations in Ukraine, which reduces
accountability and management efficiency. Following
the example of EU countries, where digital platforms
serve as both consultative and control mechanisms,
the digitization of the agricultural sector should be
seen not only as a technological advance, but also as
a legal management tool guaranteeing accountability,
transparency and sustainable development.

We can highlight the following important compo-
nents of digital interaction between farmers and food
traders/producers within the framework of the digital
transformation of the agricultural sector: supply chain
management; quality control and traceability of agri-
cultural products; access to efficient logistics and sup-
ply solutions; control over certification and compli-
ance with regulatory requirements; real-time market
prices for products; and encouragement of cooperation
and partnership (Diachynska, 2024).

As the agricultural industry evolves, noticeable
changes are also occurring in the ways farmers and
customers interact. Online markets and direct sales,
consumer engagement and training, home delivery,
access to feedback and comments on agricultural
products, and virtual agricultural tours are the main
components of digital contact between farmers and
customers. The creation and development of a reliable
digitization system are vital, given the complexity and
diversity of the participants in the digital transforma-
tion process of the agricultural sector. To ensure the
effective interaction of participants, the state must es-
tablish the necessary foundation, encourage the digiti-
zation of all involved parties, and promote the devel-
opment of a cooperative network.

Understanding how farmers can integrate digital
technologies into their operations is crucial because it
is the primary focus of the digital transformation in the
agricultural sector. The use of a farm management sys-
tem, the digitization of data collection and processing
procedures, the utilization of data-driven agricultural
equipment, and the provision of decision support are
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the primary ways of digitizing agricultural production.
Farmers will be able to collect important data, evaluate
it for helpful insights, and use data-driven solutions to
improve agricultural practices and achieve their goals,
leveraging a combination of these tools.

The digital transformation of an individual agricul-
tural producer can be built based on farm management
systems (ERPs). The use of these tools will ensure the
creation of a centralized platform to control various
aspects of agricultural activity, such as labor resourc-
es, inventories, and financial administration. Farmers
will be able to make informed decisions and see their
farm performance holistically. To ensure a seamless
flow of data and analysis throughout the farm, farmers
can integrate ERP with other digital solutions as they
move towards digitization, such as data collection, da-
ta-driven equipment, and decision support tools.

In digital agriculture, data collection solutions en-
compass the gathering of various types of informa-
tion on crops, soil, weather, and other field variables.
These solutions collect valuable data that can be used
to make informed decisions on the farm, utilizing a
range of tools and technologies, including yield mon-
itors, soil sensors, and remote sensing. Farmers can
study the collected data and make informed decisions
with the help of decision-making tools. To identify
patterns, trends, and areas for improvement, these sys-
tems utilize visualizations, including yield maps, soil
maps, weed and pest maps, and yield maps.

In addition, solution support systems can utilize
biophysical, machine learning, and artificial intel-
ligence models to predict weather, pest, and disease
outbreaks, as well as yields. Precision farming tech-
nologies that maximize agricultural operations using
collected data and decision systems analytics are a
significant focus of data-driven agricultural decisions.
These solutions include automated section manage-
ment, variable-rate irrigation, fertilizers, planting and
pesticide applications, and control systems. Farmers
can enhance field efficiency, minimize waste, and im-
prove the overall sustainability and productivity of
their farms by utilizing these technologies. Farmers
can reduce risks, manage their stocks, and improve
production processes by utilizing a range of digital ag-
ricultural technologies.

The study found that fragmented regulation, low
digital literacy of farmers, and limited access to inno-
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vation finance are the three main barriers to the imple-
mentation of European standards in local practice. The
strengthening of legal incentives for small farms and
the establishment of a holistic agro-ecological moni-
toring system were two important reform themes that
can be outlined through analytical and comparative
legal methodologies. The results obtained indicate the
feasibility of implementing a hybrid regulatory mod-
el that combines vertical coordination (data and stan-
dards management) with horizontal initiatives (inno-
vation and local adaptation).

The hybrid model therefore conceptualizes inte-
gration as a dual process in which normative conver-
gence and practical capacity-building evolve in paral-
lel and reinforce each other. Legal reforms are directly
supported by operational mechanisms such as digital
platforms, advisory services, monitoring tools, and co-
operative networks. This allows the regulatory system
to function even before full harmonization is achieved,
reducing implementation gaps and accelerating insti-
tutional learning. In practical terms, the model con-
sists of two interconnected dimensions:

» Vertical (regulatory) integration, which includes
the approximation of Ukrainian laws to EU envi-
ronmental and digital standards, adoption of eco-
schemes, establishment of legal requirements for
monitoring and reporting, and creation of unified
data standards compatible with European systems
such as Copernicus, FaST, and FADN.

* Horizontal (functional) integration, which includes
strengthening advisory institutions, establishing
innovation clusters, supporting private digital ser-
vice providers, increasing digital literacy among
farmers, and developing interoperable data infra-
structures that enable real-time monitoring and
policy evaluation.

The combination of these dimensions forms a reg-
ulatory ecosystem in which new legal norms are not
isolated textual changes but are anchored in opera-
tional structures capable of ensuring their imple-
mentation. For a country such as Ukraine, facing the
constraints of post-war recovery and structural imbal-
ances in the agricultural sector, this approach reduces
delays between legislative adoption and real-world
enforcement, enhances institutional resilience, and
promotes equitable access to innovation across farms
of different sizes.
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In addition to new opportunities, the digital trans-
formation of the agricultural sector also presents ob-
stacles and constraints that must be considered. Lack
of funding is the most significant challenge facing
Ukraine’s agricultural industry. Due to the severe
damage to the agricultural sector, logistical problems,
low domestic prices for agricultural products, and the
sharp rise in the cost of seeds, fuel, fertilizers, and oth-
er inputs needed to produce agricultural products, the
war has significantly exacerbated the problem of fi-
nancial resource scarcity (Diachynska, 2024).

Additional obstacles to achieving the set goals may
also arise from standardization and various regulatory
constraints. Agricultural workers may have concerns
or even oppose the need to make substantial changes
to the current way of working. Regulations on priva-
cy and personal data protection may also hinder the
digital transformation of specific farm management
procedures. Integrating data of varying quality, ad-
dressing issues related to accountability, transparency,
and oversight can pose some difficulties. So can rec-
ognizing data limitations, as well as the limitations of
models and algorithms.

In general, the study’s results indicate a shift in
the management of Ukraine’s agricultural sector from
reactive adaptation to proactive integration. It is es-
sential to prioritize institutional coherence, legal pre-
dictability, and quantifiable environmental outcomes
to ensure sustainable digital and ecological conver-
gence. The proposed hybrid integration paradigm,
which combines functional improvements with legal
harmonization, makes the study unique. While empha-
sizing institutional adaptation, it combines two previ-
ously separate dimensions: technology modernization
and regulatory convergence. This idea presents a fresh
perspective on the transformation of Ukraine’s agri-
cultural industry, highlighting the importance of sus-
tainability and dynamic management capabilities, in
addition to formal compliance with EU standards.

CONCLUSION

The study demonstrated that European integration not
only establishes a paradigm of multi-level manage-
ment, where digitization and greening function as mu-
tually reinforcing aspects of sustainable development,
but also influences the strategic modernization of
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Ukraine’s agricultural industry. The results of the com-
parison demonstrated that, for effective convergence,
a shift from declarative alignment with EU standards
to quantifiable integration through institutional ca-
pacity, transparent data systems, and compliance with
legislative processes is necessary. The applied inter-
disciplinary approach provides a deep understanding
of the problem, and we have been able to delineate the
normative, institutional, and functional levels of man-
agement through the application of comparative and
analytical methods. The results of the study indicate
that the modernization of the agricultural industry is
feasible only when environmental and digital concepts
are integrated into a unified strategy for sustainable
development.

By proposing the idea of a hybrid integration sys-
tem that combines institutional innovation with the
harmonization of legislation in the field of digital
and green transitions, this article makes a new con-
tribution. Our study integrates these elements through
a comparative legal analysis of EU and Ukrainian
practice, unlike previous studies that considered them
independently. This method enables a more detailed
understanding of how regulatory convergence can en-
hance policy coherence and sustainable management,
and by doing so, it can lead to practical consequences.
As a result of comparative legal and institutional anal-
yses, targeted policy recommendations were devel-
oped focusing on data compatibility, harmonization of
regulations, and assistance to small and medium-sized
farms. These proposals translate analytical results into
practical legislative measures. The establishment of a
network of digital innovation centers, the harmoniza-
tion of legislation with EU environmental and digital
standards, the development of an integrated national
agricultural data platform compatible with European
systems, assistance to small and medium-sized farms
in implementing digital solutions, increasing the dig-
ital literacy of farmers, and promoting the use of re-
newable energy sources are recommended.

This study has several shortcomings, despite its
comprehensive interdisciplinary approach. The analy-
sis did not empirically assess how the proposed mecha-
nisms functioned at the microeconomic and farm man-
agement levels; instead, it relied mainly on legal and
institutional sources. Future research should therefore
focus on quantifying policy effectiveness, conducting
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case studies on the use of digital technologies by small
and medium-sized farms, and studying management
models that link technical and environmental stan-
dards. To identify both the universal and context-spe-
cific causes of sustainable agricultural transformation,
further research may consider the applicability of the
hybrid integration system in different transition econ-
omies. A convincing strategy that combines state aid,
scientific advances, commercial developments, and
active participation by farmers is therefore essential
for the sustainable growth of the agricultural sector. In
addition to improving productivity and environmental
safety, the combination of digitization and greening
fosters a new management culture founded on ac-
countability, flexibility, and evidence-based practices.
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ABSTRAKT

Cel pracy

W $wietle zobowigzan migdzynarodowych i dazenia do zrbwnowazonego rozwoju niniejszy artykut anali-
zuje luki w przepisach krajowych, ocenia stopien zbieznosci z unijnymi standardami $rodowiskowymi i cy-
frowymi oraz formutuje zalecenia dotyczace harmonizacji ram regulacyjnych w celu wspierania zrownowa-
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Materiat i metody

Aby zbada¢ dostosowanie instytucjonalne, infrastrukture technologiczng i praktyki zarzadzania, zastosowa-
no metodologi¢ interdyscyplinarng, taczaca porownawczg analiz¢ prawna, podejscia systemowe i historycz-
no-logiczne oraz studia przypadkow kluczowych platform zarzadzania cyfrowego w UE. W analizie wyko-
rzystano przepisy UE, prawodawstwo ukrainskie, ramy analityczne OECD 1 UNEP-FAO, a takze literature
naukowa.

Wyniki i wnioski

Wyniki wskazuja na czg¢sciowa zbiezno$¢ ukrainskiego systemu regulacyjnego z wymogami Unii Europej-
skiej. Do kluczowych obszarow problemowych zaliczy¢ nalezy: fragmentaryzacj¢ przepisow, ograniczong
interoperacyjnos¢ systemow danych rolniczych, staba koordynacje instytucjonalng oraz niewystarczajace
wsparcie dla matych i §rednich gospodarstw rolnych. Analiza porownawcza wskazuje, ze hybrydowy model
UE, integrujacy monitoring cyfrowy, warunkowosc¢ srodowiskowa i zarzadzanie wielopoziomowe, dostarcza
Ukrainie istotnych wnioskow strukturalnych. Badanie identyfikuje priorytetowe obszary — odnoszace si¢ do
istniejacych luk we wdrazaniu programow ekologicznych, w systemach doradczych, w zarzadzaniu danymi,
a takze we wspotpracy miedzysektorowej. Wzmocnienie potencjatu instytucjonalnego, ustanowienie jednoli-
tego monitoringu rolno-§rodowiskowego, zwigkszenie interoperacyjnosci danych oraz rozszerzenie wsparcia
dla MSP beda niezbedne do skutecznego dostosowania do unijnej polityki rolnej i srodowiskowe;.

Stowa kluczowe: sektor rolny, Unia Europejska, zazielenianie, wspotpraca naukowo-techniczna, Ukraina
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