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FROM TRADITIONAL TO DIGITAL SOLUTIONS: MODERN ASPECTS
OF THE INFORMATION AND ANALYTICAL APPROACH IN THE FOOD INDUSTRY

The article highlights the key features of implementing an information-analytical approach in the context
of the digital transformation of the food industry, which has become relevant given today’s demands for transparency,
quality, and product competitiveness. The key elements of the information-analytical approach are examined,
implemented through tools for collecting, processing, and analyzing big data, as well as integrating Internet
of Things (loT) and Artificial Intelligence (Al) technologies, which optimize management decisions by reducing
human impact and increasing production efficiency. The models of «Big Data and Analytics» and «Forecasting
and Modeling» are analyzed, providing businesses with the ability to respond more flexibly to market changes
and minimize risks through scenario-based forecasting and modeling. Challenges in the digitalization process are
explored, including the lack of resources among small and medium enterprises to implement costly information-
analytical technologies, a shortage of qualified personnel, and the absence of unified standards for data processing
and storage. It is identified that a critical factor for successful digitalization is the creation of comprehensive state
infrastructure support that promotes the integration of new technologies into the food industry through financing
mechanisms, innovation incentives, and professional training support. Attention is drawn to the need for coordinated
efforts among the government, businesses, and educational institutions to create the necessary conditions for
the digital transformation of the industry, ensuring cost reduction, increased efficiency, and long-term sustainable
development. The understanding of the role of state regulation in supporting digitalization has been expanded,
including initiatives to establish a regulatory framework that ensures transparency and meets the requirements
of the digital economy. Recommendations are provided on the application of information-analytical tools to improve
supply chain management, enhance quality control, and ensure stability in production processes. Conclusions
are drawn on the necessity of government-business interaction to create a competitive and resilient food industry
capable of addressing global challenges.

Key words: information-analytical approach, digitalization, food industry, digital transformation, smart contracts,
blockchain, digital ecosystem
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BIA TPAOULIMHUX 0O LUM®POBUX PILLEHb: CYYACHI ACMEKTU
IHOOPMALIMHO-AHANITUYHOIO NIAXOAY Y XAPYOBIN FANY3l|

Y cmammi 6yro sudineHo Kro4oesi 0cobnueocmi enposadxeHHs iHghopmauiliHo-aHanimu4Ho20 nidxody 8 ymosax
uugbposoi mpaHcgopmaujii xap4oeoi eanysi, Wo cmasno akmyasnbHUM 3 02risify Ha cyvacHi eumoau 0o fpo3opocmi,
SKOCMIi ma KOHKYPEHMOCIPOMOXHOCMI MpodyKyii. Po32nsiHymo Kiio4o8i erieMeHmu iHghopmay,itiHo-aHanimu4Ho20
nioxo0y, siKi peanizyrombCsi Yepe3 3acmocyeaHHs1 iHecmpymeHmie Ornisi 36opy, 06pobKu ma aHarnidy eeflukux 0aHuXx,
iHmeezpauii mexHosnoeit IhHmepHemy peyeli (IoT), wmyyHoeo iHmenekmy (L) i 0osgongrome onmumidysamu yrpas-
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TIHCBKI PiLeHHS, 3HUXXYIOYU 811U JII0OCbK020 (hakmopy ma nidsuuytodu echeKmusHiCmb 8UPOOHUYUX MPOUECis.
lNpoanHanizoeaHo moderni « Benuki daHi ma aHanimukay i «[poaHo3yeaHHs i ModenogaHHs», siKi Hadarome rnidnpuem-
cmeam MoXueocmi birlbL 2Hy4YK020 peazy8aHHs Ha PUHKOBI 3MiHU ma 0038011510mb MIHIMI3y8amu pU3uKU WIiIsIXOM
MPpO2HO3y8aHHs ma ModesoeaHHs cueHapiie po3sumky. [JocnidxeHo 8UKIUKU, SKi BUHUKaoOMb y npoyeci yugposi-
3ayjii, yepes bpak pecypcis y Manux ma cepelHix rnidnpuemcme 0ns ernposadxeHHs dopoaux iHpopmayitiHo-aHani-
muy4HuUXx mexHonoeit, deghiyum kearnichikosaHux kadpie ma gidcymHicms yHichikogaHux cmaHAapmis 0nsi 06pobku
i 36epizaHHsA OaHux. BusHa4yeHo, wjo eaxueum acriekmom O ycriwHoi yughposizayii € cmeopeHHs1 KOMIIEKCHOI
OepxkasHoi iHgbpacmpykmypHoI nidmpumku, sika b6 cripusina iHmeapaujii HogUux mexHorogzill y xap4osy 2ary3b, Yepes
MexaHi3MUu (biHaHCy8aHHs, CMUMYJIIH08aHHS iHHO8auili ma midmpumKy nideomosku ¢haxiguis. AKUeHmMoeaHo yeazy
Ha HeobxidHocmi y3200xeHux Biti depxasu, bidHecy ma ocsimHix 3aknadie 05151 cmeopPeHHs 8i0N08IOHUX ymo8 Orisi
uugbposoi mpaHcehopmauii 2anysi, sika 6 3abesnequna 3HUXeHHs aumpam, niduUeHHs1 echekmusHocmi ma 3abes-
rnevyeHHs1 cmabiribHo20 po38UMKy 8 00820CMPOKO8Ill nepcriekmusi. Po3wupeHo po3yMiHHS poni OepxasHo20 peay-
N108aHHA y nidmpumuyi yughbposisauii, 8KIMOYHO 3 iHiyiamusamu w000 CmeopeHHs HopmamusgHoi 6a3su, ska 6 3abes-
reyyearna rnposopicme ma gidnosidana sumozam Uughposoi ekoHoMiku. HadaHo pekomeHdauii uwodo 3acmocy8aHHs
iHgbopMmauiliHo-aHanmimu4YHUX iHCmMpyMeHmie Orisi Nid8ULEHHST IKOCMI yrpasriiHHS aHuyr2amMu nocmadyaHHs, nokpa-
WEHHST KOHMPOIO 3a sikicmio npodykuii ma 3abesneyeHHs cmabinibHocmi y npoyecax eupobHuymea. 3pobrieHo
8UCHOBKU W0d0 HeobxiOHocmi e3aemodii Oepxaesu i bisHecy Orisi CMEOPEHHSI KOHKYPEHMOCTPOMOXHOI ma cmiliKoi
xap4oe0i 2ary3i, 30amHoi 8idnogidamu Ha 25106arbHi 8UKIUKU.

Knrouoei cnoea: iHghopmaujiliHo-aHanimu4HUU nioxio, yugposisauis, xap4oea 2anysb, yugposa mpaHcghopma-
uis, cmapm-koHmpakmu, 6r10k4eliH, yughposa ekocucmema.

Formulation of the problem. The digital trans-  cal systems, as qualified personnel are essential
formation of the food industry, amid rapid techno-  for effective use of technology and stable indus-
logical advancements, faces serious challenges try growth in the digital economy. Additionally, the
that complicate the effective implementation of the  absence of adequate government support in the
information-analytical approach. Primarily, the food  form of funding and the development of neces-
industry requires fundamental changes in man-  sary infrastructure only complicates this process.
agement structures and technological processes, Given the rapid changes in the global food industry,
as most enterprises still rely on outdated con- there is a growing need for government initiatives
trol systems that cannot handle large volumes of aimed at fostering innovation, developing regu-
data. This is particularly critical for the food indus-  latory frameworks for working with big data, and
try, where supply chains are multi-tiered, and the  standardizing information exchange processes
need for quick responses to market shifts, demand  across all market participants. Without this,
changes, and quality control is extremely high. creating a unified digital ecosystem that ensures
The lack of unified standards for data processing  transparency and efficiency across all production
leads to information fragmentation, reducing the  stages will be challenging.
effectiveness of management decisions and com- Analysis of recent research and publica-
plicating the overall integration of new technolo- tions: The essence, characteristics, advantages,
gies. One of the main obstacles to implementing and disadvantages of the information-analyti-
the information-analytical approach is the limited cal approach have been studied by the following
resources of small and medium-sized enterprises.  national and foreign experts: Shannon S., Neu-
Investments in modern analytical tools, such as  mann J., Varenko V.M., Boyko N.V., Karakai M.S.,
loT, artificial intelligence, and machine learning,  Kolomiets E.V., Kasyanyuk S.V., Semchuk Zh.V,,
are substantial, and not all companies can afford  Trush O.O., Vasylenko D.V., Bortnikova M., Chir-
these expenses. At the same time, without these  kova Yu., Kulish D., Balabanov O.S. However,
technologies, it is difficult to achieve adequate lev-  the issue of defining key aspects of the infor-
els of automation and process optimization, which,  mationanalytical approach, mechanisms, tools,
in the long term, may lead to smaller enterprises and international experience in the context of
lagging behind larger market players, further state regulation of food industry enterprises has
exacerbating market inequality. A lack of qualified  not been previously addressed.
personnel capable of working with analytical data The purpose of the article is to analyze and
and new digital tools also presents a serious chal-  describe the key aspects of the information-ana-
lenge for the industry. This issue is compounded lytical approach in the digital transformation of the
by insufficient training for specialists who could food industry, as well as to develop and substanti-
not only integrate cutting-edge technologies but  ate models and tools that will facilitate its effective

also further develop them within the food indus- implementation. Additionally, within the scope of
try. Workforce training becomes a critical factor  the study, it aims to: identify and structure aspects
in successfully implementing information-analyti-  of government regulation that could support and
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accelerate the adoption of these technologies
in the industry; explore the potential applications
of information-analytical technologies.

Results of the research: With rapid tech-
nological advancement, digital transformation is
increasingly impacting various industries, and the
food industry is no exception. The information-an-
alytical approach has become a crucial element of
digital strategy, offering tools for analyzing large
volumes of data, which helps enhance produc-
tion processes, monitoring, and quality control.
Technologies such as machine learning, artificial
intelligence, and IoT open up new opportunities
for supply chain management, optimizing pro-
duction operations, and minimizing risks at all
stages of production and distribution. However,
implementing the information-analytical approach
comes with numerous challenges, including lim-
ited resources for digital technology adoption in
small and medium enterprises and a high demand
for skilled personnel. Information-analytical tools
require a high level of data standardization and
integration, necessitating unified approaches at
both government and business levels. In this con-
text, government initiatives play a crucial role in
promoting innovation, funding, and creating con-
ditions for digitalization. Thus, this study primarily
focuses on analyzing the information-analytical
approach within the digital transformation of the
food industry, examining key aspects, models, and

tools that could form the foundation for effective
and sustainable digitalization.

So, let's consider the essence of the informa-
tion-analytic approach in Fig. 1.

According to Figure 1, the information-analytical
approach, shaped by the works of Claude Shannon
and John von Neumann, laid the foundation for the
development of modern information technologies
and data analysis. Claude Shannon, by develop-
ing the mathematical theory of information, ena-
bled the creation of efficient communication sys-
tems (Shannon, 1948). Von Neumann, through his
studies of self-replicating automata, established
the basis for complex computational systems and
process automation, which are critically important
for modern management (Neumann, 1996). In the
digital age, the information-analytical approach by
Claude Shannon and John von Neumann becomes
central due to the application of big data for opti-
mizing production processes, demand forecasting,
and supply chain management.

This requires the creation of appropriate state
infrastructure for data processing and analysis,
cybersecurity assurance, and the development
of digital skills among employees. The informa-
tion-analytical approach serves as a key tool for
improving the efficiency of management pro-
cesses in modern enterprises through the appli-
cation of principles for collecting, processing,
and analyzing large data sets. By implementing

THE ESSENCE OF THE INFORMATION-ANALYTICAL APPROACH

Primary source

Claude Shannon (1948). A Mathematical Theory of Communication
John von Neumann (1996). Theory of Self-Reproducing Automata

Essence.

Collection, analysis and use of big data to optimize business processes and improve the management process at all
levels of the enterprise. Also, it allows you to make informed decisions based on data, forecast trends and develop
strategies that increase the efficiency and competitiveness of the enterprise.

Advantages.

Features

 Disadvantages

1. Improving the quality of decision-
making.

Analytical tools allow you to make
informed and operational management
decisions.

2. Optimization of business
processes. Forecasting and modeling
help to optimize production and
management processes.

1. Collection and analysis of big
data to improve management and
decision-making.

2. Application of analytical and
predictive models to optimize
business processes.

3. Integration of data from various
sources to improve management
accuracy.

1. High data requirements.
For the effective use of analytical
tools, it is necessary to ensure high
quality and availability of data.
2. Difficulty of implementation.
Integrating analytical systems
requires special skills and can be
time and resource intensive.

Fig. 1. The essence of the information and analytical approach
*developed by the author based on source (Shannon, 1948; Neumann, 1996; Varenko, 2014; Boiko, 2020)
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the information-analytical approach, enterprises
make more informed decisions, minimize the influ-
ence of human error, and employ more intuitive
methods in their operations. The use of analytical
tools allows for the optimization of current busi-
ness processes and forecasting of future trends,
which greatly enhances the adaptability and resil-
ience of enterprises in a constantly changing mar-
ket environment. However, a crucial aspect of the
information-analytical approach is the integration
of data from various sources, which enables com-
prehensive, cross-sectional analytics of enterprise
activities and efficient operation across all levels
of management. This allows for faster and more
accurate decision-making. Despite the obvious
advantages, several challenges in the informa-
tion-analytical approach remain, including high
requirements for data quality and accessibility,
the complex and lengthy process of implementing
analytical tools, and the need to create a corporate
culture that supports analytical thinking within the
enterprise and prepares for future changes.

Consider the key elements of the informa-
tion-analytical approach and their interaction
in Fig. 2.

As shown in Figure 2, the elements of the infor-
mation-analytical approach include data collection,
analytics, forecasting, integration into business
processes, and ensuring a high level of manage-
rial accuracy. At the micro level, implementing the
information-analytical approach leads to increased
precision in management decisions, positively
impacting the internal efficiency of the enterprise
through resource optimization and improved con-
trol over business processes. At the macro level,
these processes contribute to better strategic plan-
ning, enhance the resilience of enterprises to chal-
lenges in the food industry, and improve adaptabil-
ity to the external environment by enabling a quick
response to market changes. The global impact of
the information-analytical approach in the context
of digital transformation increases the level of inno-
vative activity among food enterprises and encour-
ages them to adopt new technologies. The wide-

1. KEY ELEMENTS OF THE INFORMATION-ANALYTICAL APPROACH AND THEIR INTERACTION

A

provides a basis for analysis and forecasting, which allows you
to make informed management decisions.

improve the accuracy of management and contribute
to the optimization of processes.

A 2

A 4

1.1. Data collection
Automated systems for collecting data
from production lines and external
sources.

\ 4

1.2. Analytics and Forecasting
Using big data and analytics tools to |
assess current trends and forecasting.

1.3. Decision-making based on data.
Integration of analytical findings into the
management process.

Improving competitiveness
The use of big data and analytics allows enterprises to respond
more quickly to market changes.
L)

Digital transformation of the economy
The widespread use of analytical tools increases the overall

level of digitization and innovative activity.
A

Improvement of management efficiency
The information and analytical approach contributes to the
improvement of coordination and interaction between various state
bodies, which makes regulation more consistent and effective.

A
Forecasting and planning
The use of big data and analytical tools contributes to more
accurate forecasting and planning within the framework of state

Data collection
Automated collection of data from production lines, market
sources and internal systems of the enterprise.
12
Data analysis and forecasting
Processing of collected data for the purpose of analyzing
current trends and predicting future changes.
v

Decision-making based on data
Use of analytical conclusions to make management decisions
and adjust the company's strategy.

| 2. Global influence |<— regulAation.
[) Improving data quality
| 3. Business processes |" Implementation of an information and analytical approach
v improves the quality of data used by government bodies to regulate

the industry.
y <1

]

—>| 5. Results of implementation of the ecological approach |
v

4. Impact on state regulation |

Micro level
Increasing the accuracy of management decisions, improving
process control, optimizing resources.

A 4
Macro level
Improvement of strategic planning, improvement of efficiency
and sustainability of the industry.

Fig. 2. Key elements of the information-analytical approach and their interaction
*developed by the author based on source (Shannon, 1948; Neumann, 1996; Varenko, 2014; Boiko, 2020)
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spread use of big data analytics tools enhances the
competitiveness of food enterprises by optimizing
their development strategies to achieve better out-
comes. From the perspective of government regu-
lation, the implementation of the information-ana-
lytical approach improves the quality of data used
by government agencies for regulatory decisions,
enabling the development of more effective meas-
ures to support the economy and increase stability
amid market changes. Additionally, the use of ana-
Iytical tools by regulatory bodies allows for more
accurate forecasting of future market changes,
contributing to more effective planning and faster
adaptation to new conditions.

Let's consider the features of the implementa-
tion of the «Information-analytical approach» mod-
els in Fig. 3.

According to the data of fig. 3., the implemen-
tation of an information-analytical approach is car-
ried out by applying two key models «Big Data and
Analytics» and «Forecasting and Modeling».

The «Big Data and Analytics» model focuses
on the automated collection and processing of
large data volumes to identify patterns and cur-
rent trends that help business owners make
more balanced and precise strategic decisions.
Key elements of the «Big Data» model enable
more efficient data management with visualiza-
tion capabilities, allowing enterprises to quickly
navigate complex information flows and respond
promptly to market changes. Decision-making
based on data analysis reduces multifactorial
risks, which positively impacts the future com-
petitiveness of the business. The «Forecasting
and Modeling» model is aimed at identifying key
business indicators and developing future growth
scenarios based on historical data from past
activities. This approach enables the creation of
predictive data models through the application of
statistical methods and machine learning algo-
rithms, allowing for action planning in a dynamic
market environment (fig. 3).

—
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- ~ . .
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Fig. 3. Features of model implementation «Information-analytical approach»
*developed by the author based on source (Shannon, 1948; Neumann, 1996; Varenko, 2014, Boiko, 2020; Karakai,

Kolomiiets, Kasianiuk, 2020)
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Additionally, a critical stage of this model is sce-
nario modeling, which helps develop diversification
strategies for various future scenarios, increasing
the flexibility and adaptability of food enterprises.
When comparing the «Big Data and Analytics» and
«Forecasting and Modeling» models, it becomes
clear that the «Big Data and Analytics» model
emphasizes real-time data processing to uncover
future insights, while the «Forecasting and Mode-
ling» model focuses on long-term analysis and
forecasting of future trends based on past expe-
rience. Thus, both models aim to optimize deci-
sion-making processes, though they differ in their
temporal perspectives for addressing current tasks
and planning future strategic activities.

—
Ve ~ Barriers
Disadvantages | —— Low

High lovel of digital

literacy among | _——
implementation |\ Platform users/” Using

and maintenance ~ online platforms

of platform / @ for collection,

processing and
Transparency ( Digital platforms

costs of

analysis

[Disadvantages|

—_—

Let's consider the «Aspect of the development
of digital transformation» of the state regulation of
food industry enterprises according to the struc-
ture of «Digital platforms» in Fig. 4.

According to Figure 4, the element «Online
Platforms for Management and Control» is imple-
mented through the combined efforts of digital
solution developers, government institutions, and
enterprises, creating new opportunities for auto-
mating management processes, reducing admin-
istrative costs, and increasing the transparency
of regulatory procedures, which facilitates faster
decision-making and better access to up-to-date
data. However, digital transformation faces several
systemic challenges, including significant costs

(Advantages|
— ~~

. Availability and
High accuracy of data,
implementation \ speed of \
costs, the need for processing Creation AN
constant updating /\ requests / and support
data electronic databases

Barrlers for centralized storage and
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admmlstratlon costs control» Possible storage and «Electronic enterprises
technical fallures g , databases» food i
processmg ___(8 ood industry
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Fig. 4. «Aspect of the development of digital transformation» of state regulation
of food industry enterprises according to the structure of «Digital platforms»

*developed by the author based on source (Shannon, 1948; Neumann, 1996; Varenko, 2014, Boiko, 2020; Karakai,
Kolomiiets, Kasianiuk, 2020; Semchuk, 2022; Trush, 2023; Bortnikova, Chyrkova, 2022;, Kulish, 2024; Balabanov, 2019)
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for the development, implementation, and main-
tenance of online platforms, low levels of digital
literacy among many user groups, and consider-
able risks in ensuring a secure environment for
user personal data and databases, which poses
a major barrier to the global integration of digital
solutions. The element «Use of Electronic Data-
bases» aims to improve the accessibility and accu-
racy of processed information; however, without
clearly established standards for data storage and
processing, there is a risk of system fragmenta-
tion and data loss, which hinders effective inter-
action between government bodies and enter-
prises. The vulnerability of these tools to frequent
data leaks and threats from hackers also requires

/—\

Lack of
awareness and
understanding of the
\ technology among

manufacturers
/ Increase

trust in products,

Barriers
Disadvantages

High

implementation
costs,

difficulty in
scaling

Advantages

\
A

/ Blockchai

special attention to establishing a reliable data
protection infrastructure. The element «Implemen-
tation of Monitoring Systems» is critically impor-
tant for real-time control over the compliance of
food industry enterprises with legal requirements.
These systems enable the detection of violations
in real time, allowing for prompt responses and
reducing corruption risks while ensuring regula-
tory compliance. However, the high costs of imple-
menting and maintaining such systems, along with
challenges in integrating them with existing infor-
mation platforms at food enterprises, slow down
the pace of expansion of these systems. Thus,
the successful implementation of digital transfor-
mation technologies and tools depends on coor-
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Fig. 5. «<Aspect of the development of digital transformation» of state regulation
of food industry enterprises according to the «Digital Economy» structure

*developed by the author based on source *developed by the author based on source (Shannon, 1948; Neumann, 1996;
Varenko, 2014; Boiko, 2020; Karakai, Kolomiiets, Kasianiuk, 2020; Semchuk, 2022; Trush, 2023; Bortnikova, Chyrkova,
2022; Kulish, 2024; Balabanov, 2019)
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dinated efforts between the government, busi-
nesses, and the IT sector, as well as the ability to
adapt existing processes to the new conditions of
the digital economy. Ultimately, large-scale digital-
ization of the food industry could act as a catalyst
for its innovative development if an adequate level
of digital platform development, simplified integra-
tion tools with existing food enterprise and regula-
tory systems, and systematic preparation for future
changes are ensured. Let's consider the «Aspect of
the development of digital transformation» of state
regulation of food industry enterprises according to
the «Digital Economy» structure in Fig. 5.

As shown in Figure 5, the element «Creating
Digital Ecosystems» is aimed at uniting govern-
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market participants for digitalization are significant
barriers. The element «Digital Tools for Business»
is implemented through CRM and ERP software
solutions and is designed to automate operational
business processes in food enterprises, improving
the accuracy and flexibility of their management.
Proper training and support for the functioning of
these systems are critically important, as without
them, serious issues may arise in business pro-
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Fig. 6. «<Aspect of the development of digital transformation» of state regulation

of food industry enterprises according to the structure of «Blockchain technology»

*developed by the author based on source *developed by the author based on source (Shannon, 1948; Neumann, 1996;
Varenko, 2014; Boiko, 2020; Karakai, Kolomiiets, Kasianiuk, 2020; Semchuk, 2022; Trush, 2023; Bortnikova, Chyrkova,
2022; Kulish, 2024; Balabanov, 2019)
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cess execution due to human error. The element
«Training and Workforce Development» is also an
essential aspect of digital transformation, where
government agencies, food enterprises, and edu-
cational institutions should collaborate to prepare
highly specialized workers capable of functioning
effectively in the future digital environment. This
not only helps reduce the overall unemployment
rate but also increases the competitiveness of
these workers in the labor market. However, high
training costs, a lack of qualified instructors, and
potential resistance to change among person-
nel could significantly slow down this process.

Let's consider the «Aspect of the development
of digital transformation» of state regulation of food
industry enterprises according to the structure of
«Blockchain technology» in Fig. 6.

According to the data in Fig. 6, the element
«Implementation of blockchain solutions in supply
chains» along with the element «Monitoring trans-
parent activities» opens up new opportunities to
enhance transparency, trust, and security at every
stage of interaction among suppliers, manufactur-
ers, consumers, and government authorities. One
of the key advantages of blockchain is its ability
to provide reliable, immutable information about
each transaction, reducing the risk of fraud and
increasing the overall level of trust in products.
Businesses that utilize blockchain technology
in their processes gain the ability to track each
stage of product delivery, thereby ensuring greater
accountability and transparency in completed
operations. However, the implementation of block-
chain technologies has drawbacks, including high
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*developed by the author based on source *developed by the author based on source (Semchuk, 2022; Trush, 2023;
Bortnikova, Chyrkova, 2022; Kulish, 2024; Balabanov, 2019)
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development and integration costs, challenges
with scaling business processes, and insufficient
awareness among market participants regarding
this technology’s application (Fig. 6).

The role of software developers in integrat-
ing blockchain technologies into the operations
of food enterprises is also crucial, as they must
actively adapt to new market and technologi-
cal conditions to maximize benefits. Meanwhile,
regulatory authorities should ensure oversight of
blockchain technology use to enable lawful and
transparent operations and support ongoing tech-
nical assistance. The element «Smart Contracts»
is an important component of blockchain technol-
ogy, automating contract creation and execution
without intermediaries, which significantly reduces
operational costs and accelerates the deal pro-
cess. However, risks remain, such as technical
errors in the code and the uncertain legal status
of smart contracts in some jurisdictions, posing
significant obstacles to their widespread adop-
tion. Legal firms and software solution developers
must collaborate to ensure the legal accuracy of
contracts, and businesses should carefully assess
the opportunities and challenges of implementing
these tools before using them.

Let's consider regulatory tools in the category
«Standardization of electronic contracts» and
«Blockchain-based supply chain tracking plat-
forms» in Fig. 7.

As shown in Fig. 7, the category «Standardi-
zation of Electronic Contracts» aims to promote
legal certainty and transparency in relationships
between market participants, as outlined in the
European Union's «Directive 1999/93», allowing
electronic agreements to have the same legal force
as traditional contracts. The use of electronic con-
tracts speeds up the processes associated with
agreement execution, making them transparent for
all market participants and facilitating easier moni-
toring of obligations fulfillment. To implement elec-
tronic contract technology, digital platforms such
as DocuSign and Adobe Sign are recommended,
as they allow for automated contract signing, doc-
ument storage, and subsequent compliance veri-
fication. In this category, businesses are respon-
sible for entering into electronic contracts, legal
departments ensure compliance with established
standards, and government bodies oversee adher-
ence to these standards. The category «Block-
chain-Based Supply Chain Tracking Platform»
represents the next important step in the evolution
of regulatory tools. The application of blockchain
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technologies creates an immutable and transpar-
ent record of each stage in product supply, ena-
bling better quality control. The relevance of block-
chain is primarily driven by the growing number of
intermediaries between the manufacturer and the
end consumer (Fig. 7).

To address this challenge, it is useful to refer to
the European Union’s practice regulating product
traceability through «Regulation No. 178/2002»,
which highlights the importance of this approach
for ensuring product safety. Using platforms such
as IBM Food Trust ensures full transparency and
accountability for each participant in the supply
chain. This, in turn, will help strengthen relation-
ships between consumers, suppliers, and regula-
tors, building a stronger system of trust in products.

Conclusions. Several benefits have been iden-
tified from the implementation of information-ana-
Iytical tools, including increased transparency, cost
reduction, and reduced human error, which con-
tribute to operational stability and the long-term
competitiveness of enterprises. However, realiz-
ing this approach requires significant investment
in digital technologies, which can be a serious
challenge, particularly for small and medium-sized
enterprises that often face limited resources. The
disparity in innovation adoption between large
and small enterprises may lead to market inequal-
ity, reinforcing the advantages of major players.
Another important aspect highlighted in the study
is the need for standard unification and the crea-
tion of appropriate government support to facilitate
the integration of diverse information systems and
ensure access to modern technologies at all lev-
els. Government involvement should encompass
not only funding for digital projects but also sup-
port for specialist training and the establishment of
a regulatory framework that meets the challenges
of the digital age. Developing professional compe-
tencies is key for the effective implementation of
digital technologies, as a skilled workforce is an
essential factor for the sector's sustainable devel-
opment. Therefore, creating favorable conditions
for the digitalization of the food industry, active
participation in the development of information
infrastructure, and support for innovation should
be priorities of government policy. A synergy of
efforts between the government, business, and
educational institutions will help create a modern,
technologically advanced food industry capable of
meeting the growing demands of consumers and
strengthening the national economy in a globally
competitive environment.
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