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LOGISTICS APPROACH TO THE ASSESSMENT OF THE RISKS OF A
METALLURGICAL ENTERPRISE USING ARTIFICIAL
INTELLIGENCE
OCOBJIMBOCTI HPUMHATTA PIIIEHD 3 YPAXYBAHHSM
PU3UKIB B MEXKAX BUPOBHUYOI JIOTICTUKHA

Summary. Introduction. The modern process of making managerial
decisions cannot be imagined without considering risks. Risks, emerging in any
part of production logistics, are the cause of potential losses for the entire
logistics system of an enterprise, and decision-making regarding their
minimization is a criterion for ensuring production efficiency. Adequate risk
assessment allows for increasing the soundness of managerial decisions
regarding the selection of measures aimed at reducing the frequency of risk
events and the scale of potential losses. The significant increase in the number
of works on risk management in recent years indicates a growing need for
practical and theoretical understanding of this issue. However, it should be
acknowledged that the management of production risks in the logistics system is
currently insufficiently researched.

Purpose. The aim of the research is to disclose conceptual approaches to
making managerial decisions considering risks within the scope of production
logistics, which includes three mechanisms: assessment of economic
consequences, forecasting the magnitude of expected consequences, and

monitoring subsystem.
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Materials and methods. The research materials consist of the principles of
economic theory and scientific works by domestic and foreign scholars on risk
management issues. During the research process, the following scientific
methods were utilized: theoretical generalization and grouping (for assessing
risks and their impact on economic consequences, as well as identifying various
risk factors, risk types, and for grouping risk management methods)

Results. Decision-making with consideration of risks within the scope of
production logistics involves the use of the following mechanisms: the
mechanism for assessing the consequences of risks in production logistics that
occurred during the reporting period; the mechanism for forecasting the
consequences of risks in production logistics; monitoring the consequences of
risks in production logistics. The aim of making managerial decisions with
consideration of risks within the scope of production logistics is aimed at
adequate assessment of the consequences resulting from risk events and includes
three mechanisms: assessing the economic consequences of events that have
occurred and selecting measures to reduce them, forecasting the magnitude of
expected consequences considering preventive measures and evaluating their
impact on financial results, a monitoring subsystem that allows for controlling
actual and potential losses and additional costs for all elements of logistic flows.

Discussion. In further scientific research, it is proposed to focus on the
implementation process of a monitoring system to ensure quick and effective
decision-making with consideration of risks within the production logistic
system.

Key words: decision-making, risk, production logistics, monitoring.

Anomauia. Bcmyn. Cyyacnuu npoyec nputinammsl ynpaeiiHCoKux piuiersb
HEMOXCIUBO YAGUMU Oe3 8paxy8anHs pusukie. Puzuxu, eunuxarouu 6 6yO0b-sKill
YaCMuHi  BUPOOHUYOI JIOCICMUKU € NPUYUHOIO MOJICIUBUX BMPAM  BCIET
JO2ICMUYHOI  cucmemu NIONPUEMCEA, A NPUUHAMMA  pilleHb U000 ix

MiHIMIBayii € Kpumepiem 3abe3neueHHs epeKmueHoCcmi  BUPOOHUYMEA.
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Aodexkeamna  oyinka  puzuxie  0036044€  NIOGUWUMU  OOTPYHMOBAHICD
VIPABNIHCOKUX DpIUleHb w000 6UO0py 3aX00i8 CHPAMOBAHUX HA 3HUICEHHS
yacmomu BUHUKHEHHS PU3UKOBUX NOOJIill | macuimabie MOICIUBUX 30UMKIG.
Cymmese 30inbUleHHsI OCMAHHIMU POKAMU KIIbKOCMI poOim 3 NUmMAaHHsi
VAPAGNIHHA PUBUKOM CBI0YUMb NPO 3POCMAHHA NOMpedu HNpakmuxku 8
meopemu4HoMy yceioomaenni yiei npoonremu. I[lpome cnio euznamu, wo
VNPAGNIHHA BUPOOHUYUMY PUBUKAMU JO2ICIMUYHOI cucmemu Ha OaHUll yac
00CNIOIHCEHO HeOOCMAamHbO HOBHO.

Mema. Memoro 0ocniodcenns € po3Kpummnisi KOHYenmyaibHux nioxooig 0o
NPULHAMMS YAPABGIIHCOKUX PIULeHb 3 YPAXYBAHHAM PUIUKIE MeHcax sUpoOHUYOL
JI02ICMUKU, WO MICMUmMs mpu MeXaAHi3MU: OYIHKU eKOHOMIYHUX HACAIOKIB;
NPOCHO3YBAHHS POIMIDY OUIKYBAHUX HACNIOKIB, NIOCUCEMU MOHIMOPUHRY.

Mamepianu i memoou. Mamepianamu OOCHIONCEHHS € NONONCEHHS
eKOHOMIYHOI meopii, HAYK08I Npayi GIMYUSHAHUX 1 3aPYOINHCHUX YYEHUX U000
nUMAans YNPaeaiHHa pUSUKAMU.

B npoyeci 30ilicnenns 0ocniodxcenns Oyn0 GUKOPUCMAHO HACMYNHI
HAYKOBI Memoou: meopemuyHo20 Y3a2albHeHHs ma 2pynye8anHs (0ns OYIHKU
PU3UKIG [ IX 6NIUEY HA €KOHOMIUHI HACAIOKU, A MAKONHC BUHAYUEHHS GUOLIEHHS
PI3HUX (aKxmopie pu3uKy, PUUKOBUX d MAKOMC Ol 2PYNYBAHHs Memoodis
VAPAGNIHHA PUSUKAMU.

Pesynomamu. Ipuiinamms piwensv 3 ypaxy8amHam pusuKkié 8 Menicax
BUPOOHUYOT T02icmMUKYU 8i00Y8AMUCH 3 BUKOPUCMAHHAM HACHYNHUX MEXAHI3MIB.!
MeXaHizm OYIHKU HACNIOKI8 PU3UKIE BUPOOHUYOI N02ICMUKU, WO CMAIUCI 8
36IMHOMY Nepiodi;, MeXaHizM NPOSHO3YBAHHA HACHIOKI6 PU3UKIE GUPOOHUYOL
JI02ICMUKU; MOHIMOPUHE HACLIOKI8 PU3UKIE 8UpoOHUY0i 102icmuku. Ilpuiinamms
VIPABNIHCOKUX DilleHb 3 YPAXYBAHHAM PUIUKIE MedHcax SUpOOHUYOL 02ICMUKU
HayieHo Ha a0eK8amHy OYIHKY HACIIOKIB, WO 3YMOGIeHI PUSUKOBUMU NOOIAMU i
Micmums mpu Mexawizmu. OYIHKU eKOHOMIYHUX HACAIOKI8 3a NoOJiaMu, WO

Cmanucs, ma subopy Nputiomis i 3axo0i8 ix 3MeHULeHH s, NPOSHO3Y8AHHS POSMIDY
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OYIKY8AHUX HACNIOKIE 3 BpPAXYBAHHAM NPEBeHMUBHUX 3aX00i8 ma OYIHKY ixX
8NIUBY HA (DIHAHCOBUL pe3yabmam, NiOCUucmemu MOHIMOPUH2Y, U0 00380J5€E
KOHMPON08amu (pakmuiHi ma MONCIUGL 6Mpamu ma 000amKo8i UMpamu 3d
8CIMA enemMenmamu J102ICMUYHUX NOMOKIS.

llepcnexmusu. B nodanvuiux Haykosux 00CHIONCEHHAX NPONOHYEMBCS
30cepeoumu  y6acy Ha NOPSAOKY BNPOBAONCEHHs IHGPOpMayiinoi cucmemu
MOHImMOpuH2y wo 3abe3nedums wWeUOKye ma epexmuene NPUtHAMmsL piiets 3
VPAxy8aHHAM PUBUKIE GUPOOHUUOT 102ICMUYHOI CUCMEMU.

Knwuoei cnosa: npuiinamms piuieHb, pu3uk, UpoOHUYa 102iCMUKa, .

MOHIMOPUHZ.

Problem Statement. The modern process of managerial decision-making
cannot be envisioned without considering risks. Risks, arising in any part of
production logistics, are the cause of potential losses for the entire logistics
system of an enterprise, and decision-making regarding their minimization is a
criterion for ensuring production efficiency. Adequate risk assessment allows for
increasing the soundness of managerial decisions regarding the selection of
measures aimed at reducing the frequency of risk events and the scale of
potential losses.

Analysis of Recent Research and Publications. Scientific works by both
foreign and domestic scholars have been dedicated to the problems of the impact
of risks on managerial decision-making. Among them are V. V. Vitlinsky [1], N.
M. Vnukova [2], L. Donets [3], T. Mostenska [4], and others. The significant
increase in the number of works on risk management in recent years indicates a
growing need for practical and theoretical understanding of this problem.
However, it should be acknowledged that the management of production risks in
the logistic system is currently insufficiently researched.

The aim of the article is to disclose conceptual approaches to making

managerial decisions considering risks within the scope of production logistics,
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which includes three mechanisms: assessment of economic consequences,
forecasting the magnitude of expected consequences, and monitoring subsystem.

Materials and Methods. The research materials consist of principles
from economic theory and scientific works by domestic and foreign scholars on
risk management issues. During the research process, the following scientific
methods were utilized: theoretical generalization and grouping (for assessing
risks and their impact on economic consequences, as well as identifying various
risk factors, risk types, and for grouping risk management methods).

Presentation of the main material. When making decisions within
production logistics, it is necessary to consider that all risk objects are not
equivalent, meaning they participate in the production of goods to varying
degrees and can be divided into four types.

The first type includes equipment directly involved in the technological
process, and the probability of its failure cannot be accurately predicted because
it depends on many variable parameters of the technological process and can
vary widely.

The second type includes equipment that is related to the parameters of
the technological process, but this relationship is smoothed (welding machine
transformers, electric drive systems, benches, and power tables). The probability
of failure of such equipment can be relatively accurately forecasted.

The third type includes auxiliary equipment whose load is almost
unrelated to the processing process (filtration-pump devices). The wear of such
equipment has a stable character, and the probability of failure is easily
predictable.

The fourth type consists of control units, including electrical, electronic,
optical, and physicochemical devices, the reliability indicators of which have
qualitatively different characteristics. The wear of elements of numerical
program control, controllers, microprocessors, etc., has a constant "background"

associated with aging and changes in the structure of materials at the molecular
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level, overlaid with an unstable flow of sudden failures. Therefore, precise
failure forecasting cannot be ensured.

This classification allows for different approaches to risk objects. The
indicators of material flow in production logistics depend on equipment, each
with its own characteristics. Therefore, all its components are divided into
groups.

The first group includes parts whose failure (violation of technical
conditions) does not affect the operation of the equipment (deformation of the
casing, change in surface color, etc.). Failures of these elements can be
considered independently of the production logistics system.

The second group includes parts whose reliability of operation remains
almost unchanged over a certain period (frames and casing parts, lightly loaded
elements with a large strength reserve).

The third group includes parts whose repair or adjustment is possible
during equipment operation or during its stoppage without affecting its
efficiency (tool adjustment and replacement).

The fourth group includes parts whose failure leads to equipment failure.

Making management decisions within production logistics cannot be done
without considering the potential degree of risk, minimizing losses in the event
of a risky event, and seeking ways to obtain or increase revenue (profit).

Scientifically substantiated solution to the problem of risk minimization in
the operation of main and auxiliary flows of micro-logistics system requires
systematization of methods and measures to minimize risks in the conditions of
logistics management of an enterprise, largely determined by industry-specific
characteristics, the dynamics of internal and external environment factors
affecting equipment operation, as well as the complexity of functional
relationships between production and service subsystems of the micro-logistics
system of the enterprise. Improving methodological support involves forming

cross-indicator risk assessments along logistic chains and justifying measures to
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minimize losses and costs.

The main functions of production risk management are: organization,
planning (forecasting), control, motivation, and coordination. The organization
function in risk management involves the formation and implementation of a
program of actions aimed at reducing risk based on defined rules and
procedures. Forecasting involves the development of prospective changes in the
state of the risk object as a whole and its individual parts. Control consists of
checking the organization of work to reduce the degree of risk and the size of
economic consequences, requiring an analysis of the effectiveness of measures
to assess the efficiency of actions. Motivation in risk management is the process
of encouraging subjects to be interested in the results of their work.
Coordination ensures the unity of the object and subject of management,
involving the coordination of actions of all links in the risk management system,
management apparatus, and specialists at the enterprise.

Depending on the priorities and strategy of the enterprise, risk planning
and control are carried out based on the following assumptions:

- control over the state and functioning of the enterprise;

- systematic improvement of the qualification of production personnel
through training;

- clarification of functional duties;

- introduction of mandatory briefings for production personnel before the
start of the work shift with a check of the reliability of signaling and notification
means;

- development and implementation of schedules and instructions for
organizing and conducting planned technical maintenance (TM) and safety
control on production;

- development and implementation of comprehensive risk management
programs;

- monitoring of external and internal environments;
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- forecasting the possibility of preventable risks;

- anticipating the timely development of rescue, evacuation, and recovery
work options;

- timely accumulation of the necessary quantity of individual and
collective protection means for production personnel in case of emergency;

- creation of effective systems of technological control and diagnosis for
trouble-free production shutdown and avoidance of emergency situations;

- implementation of organizational-technical, financial-contractual, and
innovative measures aimed at risk prevention.

Effective decision-making with consideration of risks within production
logistics 1s possible within a system that is a set of temporally and spatially
interconnected elements (subsystems) and their components integrated into a
certain integrity, having a specific organizational structure, a complex of
economic techniques, norms, models, and indicators of risk impact on
production and service processes, as well as directions for decision-making to
minimize economic consequences to ensure the effective functioning of the
enterprise's logistics system under conditions of uncertainty.

The developed structure of the decision-making system with consideration
of risks within production logistics is shown in Fig. 1.

Decision-making with consideration of risks within production logistics
occurs using the following mechanisms:

- mechanism for assessing the consequences of risks in production
logistics that occurred during the reporting period;

- mechanism for forecasting the consequences of risks in production
logistics;

- monitoring the consequences of risks in production logistics.

The methodological tool for diagnosing risks, assessing actual damage in
the event of a risk occurrence is the monitoring subsystem, which is created

within the existing information system of the enterprise and ensures continuous
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monitoring of risk objects, analysis, and control of their performance indicators
and impact on financial results in conditions of uncertainty.
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Fig. 1. Structure of the decision-making system with consideration of risks within

production logistics

According to [6], theoretically, there are three possible concepts of
monitoring:
1. Target-oriented: Monitoring is defined as a problem-oriented system.

2. Instrumental: Monitoring 1s distinguished among other information
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processing systems by the type of tools and methods.

3. Integrative: Monitoring is interpreted as a result of the reorganization of
traditional information-management functions, integrating elements of statistics,
analysis, and diagnostics.

The subject of risk management in production logistics is a group of
people, a department, or an individual specialist who implements risk
management measures based on practical recommendations for implementing
the mechanism in a specific enterprise, whose purpose is to ensure the validity
of management decisions.

The organizational form of risk management in production logistics in a
particular enterprise is determined by the scale of production, strategic goals,
financial and informational capabilities, as well as the state of the risk
management system existing within the enterprise. The main organizational
forms of risk management in production logistics, the choice of which depends
on the scale of activity and the risk management strategy, are:

1. Target risk management department, which manages all business risks,
including those in production logistics, alongside functional structural units of
the enterprise performing management functions.

2. Specialized risk management department for production logistics.

3. Separate bureau (sector) within one of the technical profile departments
existing in the organizational structure of the enterprise, which is given authority
and responsibility for monitoring risks in production logistics.

4. Target team that combines qualified specialists from different
professions to promptly manage risks in production logistics and develop
measures to minimize losses, independently planning and organizing its
activities.

For large and medium-sized enterprises, it is advisable to establish a
specialized risk management unit - a department or bureau - within the

management structure. When organizing a risk management unit, certain
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principles should be followed. Firstly, the functions of risk control and decision-
making regarding risks should be separated. Secondly, risk managers need direct
access to top management to ensure timely response to risk situations. Thirdly,
risk managers should always be informed about risks, meaning they should have
direct access to the monitoring system.

In small enterprises, one of the key managers (the CEO or their deputy)
typically takes on the responsibility for managing all business risks. Therefore,
only they can use a more effective form of risk management organization, such
as services from a specialized consulting organization.

Regardless of the chosen organizational form of management, the
sequence of actions, availability of monitoring information, and the individuals
making management decisions to minimize consequences ensure the integration
of the risk management system into the enterprise's management structure.

The main methods of information gathering at enterprises include [6]:

- standardized questionnaire (survey);

- review and analysis of primary management, accounting, and tax
records;

- analysis of data from quarterly and annual financial reports;

- formation and analysis of maps of technological flows of production and
€conomic processes;

- inspection and visits to production and service departments of the
enterprise;

- expert surveys and consultations with external experts on the production
and economic characteristics of machine-building enterprises;

- document examination by specialized consulting companies.

The organization of work on systematic reduction of the level of
production risks within the logistic system is carried out based on monitoring,
which is ensured through the execution of information-analytical operations:

1. Formation of risk registration arrays in the links of the logistic system.
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2. Registration of operations by functional links with data on costs for
their execution.

3. Generalization of data on operations within average functional links.

4. Systematization of economic consequences by types and scales of
losses.

5. Ranking of risk objects and production operations by the size of
damage and frequency.

6. Analysis of the effectiveness of preventive measures by objects
(operations) according to the risk rank.

7. Selection of risk situations with catastrophic, critical, and acceptable
economic consequences for the implementation of preventive measures.

8.Development of a plan for implementing preventive measures.

8. lection of performers and implementation of preventive measures.

9. Controlling the process of adjusting the economic consequences of
risks.

The classification provided in Fig. 2 allows coordinating and increasing
the target orientation of measures developed by specialists from various
services, contributing to minimizing losses both in the planning stage and in the
damage adjustment stage. Therefore, some measures have a preventive
character, aimed at minimizing losses when risks occur, while others have a
comprehensive nature and affect the company's expenses both in the forecasting
and in the damage adjustment stages, for example, insurance.

Preventive Measures require investment at the planning stages and are
aimed at preventing production risks and reducing potential losses. They are
associated with 1improving production process technology, monitoring
compliance with technical and maintenance regulations, equipment
modernization, increasing safety and occupational health standards, and

improving production and labor organization.

International Scientific Journal “Internauka’. Series: “Economic Sciences”
https://doi.org/10.25313/2520-2294-2024-4




’

International Scientific Journal “Internauka’. Series: “Economic Sciences’
https://doi.org/10.25313/2520-2294-2024-4

Risk minimization measures
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Fig. 2. Classification of Risk Minimization Measures

Compensatory Measures are aimed at restoring the operability of risk
objects and minimizing losses. They involve adequately assessing the extent of
losses and determining causes and culprits, selecting contractors for restoration
work, organizing compensation for losses by third parties in accordance with
existing legislation, and optimizing enterprise expenses to compensate for
indirect losses.

Decision-making on Insurance as a way of minimizing damage in risk
management has a dual nature: on the one hand, it is a preventive measure that
requires the enterprise to spend on insurance protection, and on the other hand, it
serves as external financing for losses incurred in the event of a risky event. The
universal nature and widespread use of insurance in global practice are due to

the fact that responsibility for one's own losses arising from risks is transferred
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to specialized organizations for a certain fee.

Conclusions and prospects for further research. Making management
decisions taking into account the risks within the limits of production logistics is
aimed at an adequate assessment of the consequences caused by risky events and
includes three mechanisms: assessment of the economic consequences of the
events that have occurred and the selection of methods and measures for their
reduction; forecasting the size of the expected consequences, taking into account
preventive measures and assessing their impact on the financial result;
monitoring subsystem, which allows you to monitor actual and possible losses

and additional costs for all elements of logistics flows.
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