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Hanionaabunit yaiBepcurer 6iopecypcis i npupoaokopucTyBanus Yrpaluu

IH(DOPMAHIVIHALAHAAITI/I‘IHA TA YIIPABAIHCHKA NNIATPUMKA EKOHOMIYHOT
BE3INEKU TA CTIMKOTO PO3BUTKY NNIAITIPUEMHUIBKUX CTPYKTYP

The purpose of this article is to substantiate the theoretical foundations and practical solutions
for providing informational, analytical, and managerial support to the economic security of business
structures, with an emphasis on the implementation of remote monitoring with artificial intelligence
functions. As a result of the conducted research, it has been confirmed that ensuring the economic
security and sustainable development of all organizationally established business entities (regardless
of their form of ownership, industry affiliation, size, or type of activity) under conditions of digital
transformation requires a transition to new, intellectually oriented management models based on
the integration of data, analytics, and management processes. It is substantiated that the
effectiveness of informational, analytical, and managerial support is determined not only by the
conceptual principles of its construction but, above all, by the use of service algorithms that operate
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on the principle of cyclic integration — "data —analytics —» decision —implementation —->new data”
— ensuring integrity, adaptability, and a proactive nature of management. It has been proven that
the informational efficiency of the system is ensured by the continuous updating of the data array
(Dt), which reflects the dynamics of the internal and external environment of business structures;
analytical efficiency is achieved through the use of artificial intelligence algorithms for forecasting,
classification, and anomaly detection; managerial efficiency is attained through the automated
generation, adoption, and implementation of management decisions aimed at stabilization and
development; and intellectual adaptability is formed through the operation of a self-learning module
that ensures the adaptation and correction of management models in response to environmental
changes. Taken together, this forms a comprehensive decision support system capable of self-
renewal, adaptation, and proactive response, ensuring the resilience and economic security of
business structures under modern conditions of digital transformation. The prospects for further
research lie in the development of intelligent digital monitoring models capable of automatic learning,
forecasting, and correction of management scenarios for the development of business structures
within the context of digital transformation.

MerTolo cTartTi € 06rpyHTYBaHHS TEOPETUYHUX 3acan i pO3pPo06/IeHHS NPaKTUYHNX pilleHb LWoao
dopmyBaHHs iHpoOpmaLiiiHOT, aHaniTUYHOT Ta ynpaBaiHCbKOT NiATPUMKN eKOHOMIYHOT 6e3nekn
nignpueMHULIbKUX CTPYKTYP, 3 aKLUeHTOM Ha BNPOBag)XeHHS CUCTEM BifA[a/IeHOro MOHITOPUHIY 3
DYHKUisMU LUTYYHOr O IHTEeneKTy. Y pe3ysnbrTati NpoBe[JeHOro 4oCnigKeHHs nigTBepaXXxeHo, Lo 3a-
6e3ne4yeHHs1 eKOHOMIYHOT 6e3neKkun Ta CTiliKkoro po3BUTKY BCix opraHi3auiiHo ogpopmseHnx cy6 'ekTie
nignpuMeMHULUbKOI AisiZIbHOCTI (He3asexxHo Bif popmMu B1aCHOCTI, rasiy3eBoi HaJ1e)XXHOCTi, po3Mipy
Yy BUAY rocrnogapioBaHHs) B ymoBax ungposoi TpaHcpopmadii norpebye nepexony 4o HOBUX, iHTe-
JIeKTyaJsibHO OPiEHTOBaHNX MoAes1el ynpasBJliHHS, 3aCHOBaHUX Ha iHTerpauii gaHnx, aHanituku ta yn-
paBniHcbkux npoyecis. O6rpyHTOoBaHo, Wo epekTuBHIiCcTb iHpopmauiriHoi, aHaniTnyHoi Ta ynpasni-
HCBKOI NigTPUMKN BU3HAYaETbCS HE JINLLIE KOHLEeNTyaJbHUMU NPUuHYMnamMmm ii nobygosu, a ii, Hacam-
nepepa, 3aCToCyBaHHSIM CEPBICHUX a/irOPUTMIB, siIKi (PYHKLIOHYIOTb 3a NPUHLMUINOM LUKITIYHOT iHTer-
pauii: "gaHi - aHanituka — pilueHHs — peanisawis —HoOBi gaHi". Takwii nigxig 3a6e3neyye YinicHICTb,
aaanTuBHICTb i BunepeXxyBasibHUA xapaktep ynpasniHHs. [oBeaeHo, wo iHpopmauyiiHa egek-
TUBHICTb cucTemMu 3abe3nedyerbcs 6e3nepepBHUM OHOB/IEHHSIM macuBy gaHux (Dt), aknii Binbusae
AVNHaMIKy BHYTPILUHbOIro Ta 30BHILLUHbOIO cepenoBuLLa NigNnPUEMHULBLKNX CTPYKTYP; aHaniTndHa egpek-
TUBHICTb peasi3yeTbCs Hepe3 BUKOPUCTAaHHS a/IrOPUTMIB LUTYYHOI O iHTENEeKTY AJ1s1 NPOrHO3yBaHHS,
knacudgikalii Ta BUsSsBJIeHHSI aHOMaJsli; yrnpaBsiHCbKa e(peKTUBHICTb [OCAraeTbCs LUJIIXOM aBTOMa-
TU30BaHOIro popmMyBaHHSsI, yXBaJIeHHSsI Ta peani3ayii ynpasniHCbKUX pilleHb, cripasMoOBaHNX Ha cTa0i-
nisauyiro fisnbHOCTI Ta 3a6e3ne4YyeHHs PO3BUTKY; iIHTeNeKTyasibHa aaanTUBHiCTb pOpPMyeTbCSs 3aBASI-
Ky (pyHKLiOHYBaHHIO MOAy 1Sl caMOHaB4YaHHS, knii 3abe3neyye aganrtayilo Ta Kopekuyio mogenei
ynpasJsliHHSA BignoBigHO 40 3MiH 30BHILLIHbOIrO Ta BHYTPILUHLOIro cepeaoBuLya. Y CykKyrnHocTi ye ¢pop-
MYE€E KOMITJIEKCHY CUCTEMY NigTPUMKN yripaBJliHCbKUX pPillleHb, 34aTHY 40 CAMOOHOBJIEHHS, aganTauii
Ta BUnepeaxysasibHOro pearyBaHHs, Lo 3abe3neyye CTiliKicTb pyHKLiOHYBaHHSI Ta eKOHOMIiYHYy 6e3-
neKy nignpueMHULbKNX CTPYKTYP y cydacHux ymoBax yungposoi tpaHcpopmadii. lMepcnekTrueu rno-
AanbLUNX AOCJiAXXEeHb MONSAraloTb y pO3pP06sIeHHI iHTeneKkTyanbHo-yungdpoBux mogesneii MOHiTOPUH-
ry, 3gaTtHUX 40 aBTOMaTU4YHOro HaB4YaHHsl, NPOrHO3yBaHHS Ta KOPEeKUii yrnpaBiiHCbKUX cLeHapiiB po3-
BUTKY NiANPUEMHULIbKUX CTPYKTYP i3 ypaxyBaHHSIM guHaMikv ungpoBoro cepegoBuLya.

Key words: artificial intelligence; business structures; sustainable development; economic security; risk analysis;
environmental, social, and economic indicators.

KnroyoBi cnoBa: wmyyrul iHmenekm; nidnpueMHUYbKi cmpykmypu; cmitikul po3Bumok; eKoHOMIYHa 6e3neKa;
aHA /I3 PU3UKIB; €K0/102iYHI, COUIaNbHI Ma eKOHOMIYHI iHOUKamopu.

PROBLEM STATEMENT

Modern business structures' functioning is charac-
terized by a high level of uncertainty, dynamic changes in
the external environment, and an increasing number of risks
affecting economic security and sustainable development.
At the same time, not only the outlined processes but also

the digital transformation of business, the rise of cyber
threats, and the volatility of market relations necessitate
the transition to new management models based on data,
analytics, and intelligent technologies. In this context,
informational, analytical, and managerial support becomes
a strategic tool for ensuring operational stability (through

IHBecTuuli: npaksTKa 10 gocrig N 222025




/

enhancing adaptability to -
external challenges) and com-
petitiveness of all organiza- :
tionally established business
entities, regardless of their °
form of ownership, industry af-
filiation, size, or type of econo-
mic activity.

One of the key directions of
such support is the develop-
ment of a remote monitoring
system that enables real-time
tracking of financial and eco-
nomic indicators, resource
efficiency levels, security risks,
and potential threats to
sustainable development. The
implementation of artificial
intelligence (Al) technologies in
these systems creates new
opportunities for forecasting,
automated decision-making,
anomaly detection in data, and
the generation of management
recommendations based on
deep analysis of information
flows.

The intelligent analytical tools enable a transition from
reactive to proactive management of economic security
and sustainable development, providing early warning of
crises and enhancing the effectiveness of corporate
control systems. As a result, enterprises gain the ability
not only to reduce losses from risks but also to build strate-
gic advantages through increased digital maturity,
integration of management processes, and the develop-
ment of sustainable business models.

enterprise’s information
needs

Identification of critical

monitoring

1risk/sustainability;

ANALYSIS OF RESEARCH
AND PUBLICATIONS

Despite the considerable attention paid to the issues
of information support for management and the
implementation of artificial intelligence (Al) in business
processes-which have been actively studied by H. Py-
sarevska [6], N.I. Melnyk, O.V. Kravchenko, V.S. Stolia-
renko [4], Yu.Yu. Smoliak, and A.V. Kholodnytska [7] —
the issue of a comprehensive integration of informational,
analytical, and managerial support in the context of
economic security and sustainable development remains
insufficiently explored.

In particular, the approaches to constructing
integrated models of remote monitoring, defining their
structure, functional capabilities, and methods for
assessing the effectiveness of such systems within
entrepreneurial structures of various types and scales,
require further clarification.

Thus, the relevance of the study is determined by the
need to develop scientifically grounded approaches to the
creation of intelligent analytical systems for supporting
economic security and ensuring the sustainable
development of business entities, based on the principles
of digitalization, remote management, and the use of
artificial intelligence.

The division of the process of forming support for the economic security and sustainable
development of business structures into clearly defined sequential stages has resulted in the
transformation of the remote monitoring system into an autonomous configuration of the

indicators of economic security external information flows,
and development sustainability,
as well as data sources that
form the information base for

EAnalytical support transforms data into knowledge, models, forecasts, and assessments of

i Managerial support utilizes analytics for decision-making and the implementation of measures
raimed at reducing risks and achieving sustainable outcomes.

Figure 1. The logic of structuring the stages involved in developing
informational, analytical, and managerial support for ensuring the
economic security and sustainability of business structures

Source: created by the authors based on [1; 3; 5—6].

overall support architecture.

Stage 1 — Identification of the Stage 2 — Identification of Stage 3 — Identification of the

the enterprise’s analytical
needs

enterprise’s managerial needs

Implementation of artificial
intelligence tools that enable
database construction, and automatic pattern detection, risk
the formation of risk situation forecasting, threat level
indicators and sustainable assessment, and the generation of
development metrics managerial recommendations.

Integration of internal and

Stage 4 — Institutionalization of managerial processes

The results of analytics are integrated into the mechanisms of strategic and
operational management of the enterprise.

FORMULATION OF THE ARTICLE'S
OBJECTIVES

The purpose of this article is to substantiate the
theoretical foundations and practical solutions for forming
informational, analytical, and managerial support for the
economic security of business structures, with an emphasis
on the implementation of remote monitoring with artificial
intelligence functions.

THE PAPER MAIN BODY

Within the framework of the study, it is emphasized
that the formation of informational, analytical, and
managerial support for various management decisions
of business structures (including those related to
economic security and development sustainability)
requires the implementation of remote monitoring with
artificial intelligence functions. Given its complex
nature, it is recommended to consider this formation
as an isolated process, as this allows for a clear
definition of its goals, objectives, stages, and out-
comes, as well as minimizing the influence of external
factors that may distort information flows or disrupt
the logic of management system development within
business structures.

An isolated consideration of the process ensures the
methodological integrity of the study and facilitates the
structuring of its stages, specifically through the definition
of a conceptual framework that contributes to the coheren-
ce and delineation of interconnections between the
informational, analytical, and managerial components of
decision-making support (see Fig. 1).

Therefore, we agree with the opinion of Pysarevska
H. [6] and Kovtunenko Yu.V. [3] that such isolation allows
for the division of the process of forming managerial
decision support related to the economic security and
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Table 1. Algorithms and directions for the institutionalization
of managerial processes

pattern detection, risk situation forecas-
ting, threat level assessment, and the ge-
neration of managerial recommendations.
Within the remote monitoring system, Al
functions not only allow the identification
of deviations from normative parameters

but also explain their causes and propose
optimal response scenarios.

At the fourth stage, the institutio-
nalization of managerial processes takes
place — that is, sequences of clear
commands or instructions are initiated,
through which information and analytical
results are integrated into the mechanisms
of strategic and operational management
of the enterprise (see Table 1).

Directions for the | Commands or instructions through which information
Direction institutionalizgtion anq analytical resplts are integ.rated into the
of managerial mechanisms of strategic and operational management
processes of the enterprise
Economic Risk response Automated collection and classification of risk data
Security procedures. from internal and external sources (finance, market,
Management cybersecurity).
dashboards for Risk analysis using Al algorithms: anomaly detection,
different. forecasting of critical scenarios.
organizational levels | Implementation of integrated dashboards visualizing
Information flows | risks and security indicators.
and data integration. | Transmission of analytical conclusions into strategic
and operational management processes.
Automatic updating of procedures and
recommendations based on the analysis of new data
and forecasting models
Sustainable Procedures for Identification and collection of data on key
Development | responding to sustainable development indicators from various
changes in key sources in real time.
environmental, Scenario modeling using Al and assessment of their
social, and impact on business processes.
economic Integration of data into dashboards for managerial
indicators. analysis and strategic planning.
Dashboards for Forecasting long-term consequences of decisions
strategic planning. | based on machine learning models.
Data integration for | Regular review of procedures and automatic
managerial adjustment of recommendations in response to
decision-making. changes in the external environment.

It should be noted that proper
structuring of work stages serves only as
aconceptual framework for forming a clear
and organized informational, analytical,
and managerial support system for the
management of business structures, but it
does not guarantee its effectiveness in the
practical implementation of various
managerial tasks. Work structuring implies
that the defined process is divided into

Source: created by the authors based on [1—3; 7].

sustainable development of business structures into clearly
defined sequential stages. Itis important that, as aresult
of this structural organization, the remote monitoring
system transforms into an autonomous configuration of
the overall support architecture (informational, analytical,
and managerial), which remains effective regardless of the
enterprise's form of ownership, industry affiliation, size,
or type of economic activity. That is, such a system [3;
5—61:

— can automatically adjust monitoring parameters to
the specific characteristics of agiven enterprise;

— does not require acomplete restart when operating
conditions change;

— functions as a management support service that
provides up-to-date information, analytics, and recom-
mendations in real time.

At the first stage, the identification of the enterprise's
information needs is carried out, along with the
determination of critical indicators of economic security
and development sustainability, as well as the identification
of data sources that form the monitoring information base
(financial, production, personnel, logistics, environmental,
etc.) [5].

The second stage involves the identification of the
enterprise's analytical needs, within which internal and
external information flows are integrated, databases are
constructed, and risk indicators and sustainability metrics
are developed. At this level, it is essential to ensure data
compatibility and reliability, which creates the prere-
quisites for the proper functioning of artificial intelligence
algorithms [6].

The third stage involves the identification of the
enterprise's managerial needs, within which artificial
intelligence tools are implemented to enable automatic

logical stages (data collection, analysis,
planning, implementation, etc.); however,
it does not ensure efficiency if [4; 6—T7]:

1. Data quality or reliability is lacking — even a perfect
model will not function properly with "garbage" input data.

2. The algorithm is not adaptive — static models are
unable torespond to crisis or non-standard situations.

3. Feedback mechanisms are not integrated — if
results are not adjusted according to changes in the
external environment, the system loses relevance.

4. There is a gap between analytics, accumulated
information, and managerial decisions — when analytical
results are not applied in management practice.

A telling example is the case of the private enterprise
"EcoFood," whose management in 2023 implemented an
informational, analytical, and managerial support system
for production safety (as a component of overall economic
security [3]), with clearly structured stages: collection of
financial, production, and marketing data; processing in
the analytical module; preparation of recommendations for
management; and decision-making regarding production
expansion. However, in 2024, it became apparent that the
system did not account for external risks — specifically,
fluctuations in energy prices and changes in regulatory
requirements for "green"” products. The decision to invest
in a new production line proved economically unjustified
because the analytics were based on outdated data and
did not allow for adaptation. As a result, in 2024, the
enterprise suffered losses of UAH 2.2 million, even though
all stages of the process had been formally executed
correctly.

In fact, structuring is a necessary but not sufficient
condition for the effectiveness of managerial support.
Real efficiency is achieved through the use of a service
algorithm that operates on the principle of cyclical
integration of data and analytics generated by the

IHBecTuyii: noaxtuka 1o gocsig N 2£/2025




content of managerial tasks (see Table 2),
adjusted according to the objectives
related to the economic security and

Table 2. Delegation of tasks for supporting the economic
security and sustainable development of business structures

Support

sustainable development of business UppC
direction

structures.

Tasks for ensuring economic
security

Tasks for ensuring sustainable
development

A single service algorithm forms a closed | Informational
loop of informational, analytical, and
managerial support, within which data
collection, processing, interpretation,
scenario modeling, and implementation of
managerial actions take place, followed by
their evaluation and adjustment. This means

that[1; 4—5]:

Formation of a unified database of
internal and external risk
indicators.

Ensuring continuous data
collection through remote
monitoring systems.

Informational integration of
financial, production, and market
indicators to identify potential
threats.

Formation of a system of
environmental, social, and economic
sustainability indicators

Collection and storage of data on
resource intensity, emissions, energy
efficiency, and social standards
Ensuring access to data for assessing
progress on ESG indicators

1. Information support creates the basis
for decision-making, forming an integrated
information space that ensures continuous
collection, storage, and transmission of
relevant data;

2. Analytical support transforms
data arrays into knowledge, models

Analytical

Identification and forecasting of
risks (financial, market,
technological).

Modeling of crisis development
scenarios.

Assessment of business process
vulnerabilities using artificial
intelligence algorithms.

Assessment of sustainability
dynamics across three dimensions
(economic, social, environmental).
Forecasting the effects of managerial
decisions on long-term development.
Formation of an integrated
sustainable development index.

risks and development scenarios, and
ensures the justification of managerial
actions;

3. Managerial support implements
analytical conclusions in practice —
through mechanisms for response, sta-
bilization, and monitoring the effective-
ness of decisions.

Managerial

Development of procedures for
responding to risks and crisis
signals.

Automated generation of
decisions to stabilize financial,
informational, and operational
security.

Creation of dashboards for
management at various
organizational levels

Definition of strategic priorities for
sustainable development.
Development and implementation of
digitization, energy efficiency, and
“green” technology programs.
Real-time monitoring of the
effectiveness of managerial decisions

Specifically, regarding the economic
security of business structures (Dt1), such
an algorithm in formal (algorithmic-formula)
formis expressed as [8]:

Dt1=FS(Dt,At,Rt,Mt,Pt,FAI)

where:

— Dt — input data array (internal Dint and external
Dext);

— At=f1(Dt,FAI) — result of data analytical
processing using artificial intelligence algorithms
(classification, forecasting, anomaly detection);

— Rt=f2(At) — assessment of risk levels and
vulnerabilities;

— Mt=f3(Rt,At) — managerial decisions (strategic,
tactical, operational);

— Pt=f4(Mt) — implementation of stabilizing and
preventive measures;

— FAI — functional artificial intelligence module that
provides self-learning, adaptation, and predictive
correction.

Regarding the sustainable development of business
structures, such an algorithm in formal (algorithmic-
formula) form is expressed as [8]:

Dt2=FSSR(Dt,At,St,Mt,Pt,FAI)

where:

— Dt — data array across the three components of
sustainability (economic, social, environmental);

— At=f1(Dt,FAI) — result of data analytical
processing using artificial intelligence functions
(multidimensional analysis, trend forecasting, detection of
inefficient or critical deviations);

— St=f2(At) — calculation of the integrated
sustainable development index based on normalized and
weighted indicators;

(1);

(2),

Source: created by the authors based on [1; 4—5].

— Mt=f3(St,At) — managerial decisions aimed at
achieving an optimal balance between economic efficiency
and social-environmental responsibility;

— Pt=f4(Mt) — implementation of sustainable

development programs

production modernization,

initiatives);
— FAI — functional
that ensures continuous

and projects (digitization,
"green" transformation, ESG

artificial intelligence module
monitoring, self-renewal of

forecasting models, and adaptation of managerial
scenarios to changes in the external environment and

internal factors.
Regarding the function
it is determined by:

ality of the outlined algorithms,

— Actions in the At=f1(Dt,FAI) module, which allow
not only diagnosing the current state but also forecasting
possible development scenarios;

— Actions in the Rt,

generate substantiated
conditions, enhancing the
management;

— Actions in the FAI

Mt, and Pt modules, which
decisions adapted to real
flexibility and effectiveness of

module, which ensure system

self-learning, automatic updating of forecasting models,

and adaptation of mana

gerial scenarios to dynamic

changes in the economic, social, and environmental

environment.

The cyclic nature of algorithms (1) and (2) lies in the
fact that the output results of each calculation stage
become input data for the next cycle, creating a closed
loop for managing the economic security of business

structures.

e




\
NVSATIRY

SR ONOMMRA KA VKA

Thus, service algorithms-both in the context of
ensuring the economic security of business structures and
in the area of their sustainable development-enable the
continuous reception and updating of the data array Dt,
which encompasses internal and external parameters of
business structures' operations. This allows the system
to remain relevant and responsive to changes in the
environment.

CONCLUSIONS

The results of the conducted research confirm that
ensuring the economic security and sustainable
development of business structures under conditions of
digital transformation requires a transition to new,
intelligently oriented management models based on the
integration of data, analytics, and managerial processes.
It is substantiated that the effectiveness of informational,
analytical, and managerial support is determined not only
by the conceptual principles of its construction but, above
all, by the application of service algorithms operating on
the principle of cyclical integration — "data — analytics
— decision — implementation — new data" — ensuring
integrity, adaptability, and proactive management.

It has been proven that informational efficiency of
the system is ensured by continuous updating of the data
array (Dt), which reflects the dynamics of the internal and
external environment of business structures; analytical
efficiency is realized through the use of artificial
intelligence algorithms for forecasting, classification, and
anomaly detection; managerial efficiency is achieved
through automated generation, adoption, and implemen-
tation of managerial decisions (Rt,Mt,Pt) aimed at
stabilization and development; and intellectual adap-
tability is formed through the operation of the self-
learning module (FAI), which ensures the adaptation and
correction of management models according to
environmental changes.

Taken together, this forms a comprehensive decision
support system capable of self-renewal, adaptation, and
proactive response, ensuring the resilience and economic
security of business structures in the modern context of
digital transformation.

Prospects for further research lie in the development
of intelligent-digital monitoring models capable of
automatic learning, forecasting, and adjustment of
managerial scenarios for the development of business
structures under conditions of digital transformation.
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