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Abstract. Given the volatility of market conditions and the specific nature of the agro-industrial complex, timely diagnosis 
of financial risks not only enables loss minimisation but also ensures adaptability to external changes, optimises capital 
structure, and enhances solvency. This is particularly relevant for attracting investment and financing, as investors are 
guided by the enterprise’s risk profile. The aim of the study was to improve methodological approaches to the diagnosis 
of financial risks as an important tool of financial engineering within the risk management system of agro-industrial 
enterprises. The study employed methods of scientific inquiry, namely: the systems approach, analysis, synthesis, scientific 
abstraction, and generalisation. To diagnose the level of financial risks using agro-industrial enterprises as examples, 
the method of calculating financial ratios and the method of taxonomic analysis were applied, along with tabular and 
graphical methods for presenting the research findings. The integral indicator (IFR) was constructed based on the main 
areas of risk assessment: liquidity, financial stability, solvency, profitability, and settlement efficiency. The study assessed 
the level of financial risk of agro-industrial enterprises during the period 2021-2023. The lowest risk was observed in 
EFI “Viterra Ukraine” (IFR = 0.114), while LLC “TAS Agro Center” demonstrated negative dynamics: the IFR increased 
from 0.022 to 0.572. Consistently high risk was identified in LLC “Agrotrade-Production” (IFR = 0.620 in 2023), with the 
highest level observed in LLC TC “Vitagro” (IFR = 0.688). The practical value of the study lies in the proposed approach to 
diagnosing the level of financial risks, which can be used to justify and make current and future management decisions in 
the risk management system of a business entity

Keywords: solvency; financial stability; profitability; financial performance; financial leverage
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 INTRODUCTION
The relevance of the research topic is driven by the need 
for comprehensive diagnosis of financial risks and the de-
velopment of an effective risk management system in the 
agro-industrial sector. This will contribute not only to the 
financial security of individual enterprises but also to the 
overall stability of the agricultural sector. Under conditions 

of globalisation and intensified competition, effective fi-
nancial risk management has become a crucial element of 
the development strategy for agro-industrial enterprises. 
Insufficient attention to the identification and mitiga-
tion of risks may lead to loss of liquidity, increased cred-
it burden, and even bankruptcy of enterprises. Financial  
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facilitate the transition to a digital economy. Particular at-
tention is given to analysing the impact of digital financial 
instruments on global markets and the role of financial 
institutions in the new digital environment. However, the 
mentioned work lacks research on the use of financial engi-
neering tools within enterprise-level risk management sys-
tems and does not sufficiently reveal how historical trends 
have influenced current financial engineering practices in 
the corporate sector.

The study by P. Fu et al. (2025) highlighted the impor-
tance of combining financial knowledge with quantitative 
methods, whereby financial engineering provides a deep-
er understanding of market mechanisms, contributing to 
improved risk management and decision-making through 
analytics and mathematical modelling. The use of finan-
cial engineering in conjunction with forecasting technol-
ogies confirms its effectiveness as a tool for enhancing the 
accuracy of financial predictions and fostering innova-
tion in modern finance. In the work by O.M.  Parubets & 
M.M.  Zabashtanskyi  (2021), financial engineering is con-
sidered a theoretical and practical foundation for develop-
ing and implementing strategies for the financial support 
of territorial community development, strengthening the 
financial autonomy of local self-government bodies, and 
ensuring the financial independence of local budgets. The 
article by S.M. Khalatur et al. (2024b) explored the essence 
of financial engineering and analyses its significance and 
role in the development and optimisation of the banking 
system, particularly in the context of managing the active 
operations of commercial banks. The study by V.A.  Zam-
lynskyi  (2018) is devoted to the development of an or-
ganisational and economic mechanism for implementing 
financial engineering and identifying key trends in the de-
velopment of the banking market and the derivatives mar-
ket in Ukraine. However, the reviewed works do not suffi-
ciently address the application of financial engineering in 
the context of individual enterprises. Therefore, there is a 
need for further research focused on specific aspects of ap-
plying financial engineering at the enterprise level, taking 
into account its unique characteristics and needs. Finan-
cial engineering is a crucial process within the risk man-
agement system of agribusiness enterprises, as it enables 
effective financial risk management, enhances business 
resilience, and optimises financial flows.

Thus, in a competitive-oriented economy, financial en-
gineering is an integral part of modern risk management in 
agribusiness enterprises, contributing to the reduction of 
financial threats, the preservation of market positions, and 
the assurance of long-term business resilience. Through 
modelling and analysis of financial risks, enterprises can 
develop more accurate financial strategies that support 
their stable growth. The analysis of literature on the im-
plementation of financial engineering and the diagnosis of 
financial risks in enterprise activities has shown that, de-
spite the high quality of current research, issues related to 
the improvement and integration of financial risk assess-
ment tools into the risk management systems of business 
entities remain underexplored. The aim of this study was 
to improve the methodological foundations for diagnosing 
financial risks, which is considered a key instrument of fi-
nancial engineering within the risk management system of 
agribusiness enterprises.

engineering as a risk management tool enables agro-in-
dustrial enterprises to develop and implement modern 
financial strategies aimed at enhancing their resilience. 
The use of hedging, insurance, capital structure optimisa-
tion, and other financial mechanisms makes it possible to 
reduce the level of financial uncertainty and ensure stable 
development.

As financial risks faced by modern enterprises are 
among the most dangerous and destructive, there is an ur-
gent need for their further study, analysis of their nature, 
classification, and the development of effective manage-
ment methods. A significant number of scholars in the field 
of financial management and analysis have paid attention 
to the issue of diagnosing financial risks in the activities 
of enterprises. The authors N.S. Zgadova et al. (2025) paid 
attention to the theoretical aspects of financial risk man-
agement and studied their impact on the financial security 
of the enterprise. In the work by A. Nechiporenko (2023), 
approaches to defining the concept of “financial risk” were 
analysed, and the factors influencing financial risks of an 
enterprise are systematised. The necessity of financial risk 
management under transformational changes is substan-
tiated, the specifics and main stages of the financial risk 
management process are examined, and conceptual foun-
dations for financial risk management are proposed in the 
context of the enterprise’s financial security. The authors 
S. Zhukevych et al. (2023) emphasised the risk analysis sys-
tem as an important component of the risk management 
mechanism. However, the issues related to the diagnosis of 
financial risks in enterprise activities were left unaddressed 
in the aforementioned works.

In the work by V.P. Ilchuk & O.V. Shishkina (2020), the 
necessity of using financial indicators as tools for identi-
fying financial risks in industrial enterprises was substan-
tiated. The authors V.M. Butenko & M.V. Baidatskyi (2023) 
emphasised that the risk management system must be 
holistic and identify the main stages of risk management, 
namely: risk identification, analysis, assessment, modi-
fication, and monitoring of key risk indicators. However, 
the authors did not address the issues related to organis-
ing a risk management system within the enterprise, nor 
did they substantiate the use of financial engineering as a 
means of creating competitive advantages through effec-
tive risk management. One example of a modern analyti-
cal approach is bibliometric analysis, which was conduct-
ed by J.R. Jena et al.  (2023) as part of a study using data 
from the Scopus database covering the years 2007-2022. 
A total of 343 scientific publications were analysed using 
the tools VOSviewer and Biblioshiny (R Studio). A distinc-
tive feature of this approach is the methodological gener-
alisation of research in the field of financial engineering, 
which made it possible to identify potential directions for 
future studies.

The historical aspects of the essential characteris-
tics of the stages in the evolution of financial engineering 
were explored by A.  Panteleimonenko & A.  Karnaushen-
ko  (2024), where the authors demonstrated that at each 
stage of its development, financial engineering was associ-
ated with the creation of innovative financial instruments 
(approaches) tailored to the interests of specific market 
participants. The study by S.M. Khalatur (2024a) focused on 
examining the latest trends in financial engineering that 
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 MATERIALS AND METHODS
To achieve the stated objective, based on the analysis of 
scholarly contributions in the fields of financial engineering 
and financial management, the role of financial engineer-
ing within the business system and its areas of application 
was identified. The concept of “financial engineering of an 
economic entity” was clarified; the relevance of diagnosing 
financial risks within the risk management system of eco-
nomic entities was substantiated; and the level of financial 
risks in the activities of agribusiness enterprises in Ukraine 
was diagnosed using the method of taxonomic analysis.

To explore the theoretical and methodological aspects 
of the nature and application of financial engineering in 

the activities of business entities, methods of systems 
approach, analysis, synthesis, scientific abstraction, and 
generalisation were used. To test the developed methodo-
logical framework for diagnosing the level of financial risks 
in the activities of agribusiness enterprises, financial state-
ments of agribusiness entities for the years 2021-2023 were 
used, as published on the official analytics and counterpar-
ty verification portal (Clarity Project,  n.d.). The selection 
of enterprises for the study was justified by their affiliation 
with the agribusiness sector and their operations under 
NACE code 01 “Agriculture, hunting and related service 
activities” and NACE code 46.2 “Wholesale of agricultural 
raw materials and live animals” (Table 1).

Source: compiled by the authors based on Clarity Project (n.d.)

Enterprise NACE code Primary activity

LLC “Agrotrade-Production” (n.d.) 01.61, 01.64, 01.63 Support activities in agriculture and post-harvest operations
PE “Zakhidnyi Buh” (n.d.) 01.11, 01.13, 01.30 Growing of cereals (excluding rice), leguminous crops, and oilseed crops
LLC AE “Nibulon” (n.d.) 46.21, 01.61, 01.63 Wholesale of grain, unprocessed tobacco, seeds, and animal feed

EFI “Viterra Ukraine” (n.d.) 46.21, 46.19, 46.33 Wholesale of grain, unprocessed tobacco, seeds, and animal feed
LLC “TAS Agro Center” (n.d.) 01.50, 01.61, 46.21 Mixed farming

LLC TC “Vitagro” (n.d.) 46.21, 46.19, 46.90 Wholesale of grain, unprocessed tobacco, seeds, and animal feed
LLC “Upi-Agro” (n.d.) 46.21, 46.36, 46.75 Wholesale of grain, unprocessed tobacco, seeds, and animal feed

LLC “Astarta-Kyiv” (n.d.) 01.11, 01.13, 46.21 Growing of cereals (excluding rice), leguminous crops, and oilseed crops
PE “Oliyar” (n.d.) 10.41, 46.21, 46.12 Production of oils and animal fats

LLC “Kernel-Trade” (n.d.) 10.41, 46.21, 46.12 Production of oils and animal fats

Table 1. Indicators of the level of economic security of Ukraine by components (percentage of the optimum value)

To calculate partial indicators for assessing the finan-
cial risks of an enterprise, the coefficient analysis method 
was used, and the following indicators were calculated: the 
absolute liquidity ratio, which reflects the ratio of the most 
liquid assets (cash and current financial investments) to 
current liabilities. This ratio helps determine what portion 
of the enterprise’s short-term debt can be immediately re-
paid if necessary. An increase in this ratio over time indi-
cates a reduction in the risk of losing solvency, and vice 
versa. It is calculated using the following formula:

Absolute Liquidity Ratio = Cash and Cash Equivalents /
/ Current Liabilities.                             (1)

The current liquidity ratio (coverage ratio) is calculat-
ed as the ratio of current assets to the enterprise’s short-
term liabilities. It indicates how many monetary units of 
current assets correspond to each monetary unit of current 
liabilities and allows for assessing whether the total value 
of the enterprise’s current assets is sufficient for timely re-
payment of short-term debts. From a risk assessment per-
spective, a decline in this ratio below one signals a high risk 
of the enterprise losing its ability to meet its obligations. It 
is calculated using the following formula:

Current Liquidity Ratio = Current Assets /
/ Current Liabilities.                          (2)

The financial risk ratio reflects the relationship be-
tween borrowed funds and equity, indicating how many 
monetary units of liabilities correspond to one unit of 
own capital. An increase in this ratio over time signals a 
growing dependence of the enterprise on external sources 
of financing, which implies a higher risk of losing finan-
cial autonomy and, consequently, a decline in financial 

stability – and vice versa. It is calculated using the follow-
ing formula:

Financial Risk Ratio = Borrowed Capital / Equity.    (3)

The financial stability ratio determines the share of 
long-term liabilities within the total capital structure – that 
is, the sources of financing an enterprise can utilise over an 
extended period (at least more than one year). An increase 
in this ratio, under otherwise equal conditions, generally 
indicates a higher overall level of financial stability and, ac-
cordingly, a reduced risk of losing financial autonomy and 
independence. It is calculated using the following formula:

Financial Stability Ratio = (Equity + Long-Term Liabilities) / 
/ Total Liabilities.                                 (4)

The accounts receivable turnover ratio reflects the ef-
fectiveness of a company’s credit policy toward buyers in 
terms of receiving payments for goods sold on credit. It 
characterises the level of commercial risk associated with 
such financial relationships. The higher the value of this 
indicator, the faster the settlements with buyers occur, and 
the more efficiently the company manages these relation-
ships, thereby minimising payment risk. It is calculated us-
ing the following formula:

Accounts Receivable Turnover Ratio = Net Revenue 
for the Period / Average Annual Accounts Receivable. (5)

The accounts payable turnover ratio indicates the 
speed at which a company settles its obligations with cred-
itors. Accordingly, it allows for assessing the risk of delayed 
payments and the potential for financial penalties from 
creditors. This indicator is calculated using the following 
formula:
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Accounts Payable Turnover Ratio = Net Revenue
for the Period / Average Annual Accounts Payable.  (6)

The ratio of revenue growth rate to cost growth rate 
reflects the comparative dynamics of income and produc-
tion expenses. It is calculated using the following formula:

Ratio of Revenue Growth to Cost Growth = Growth Rate
of Net Revenue / Growth Rate of Cost of Goods Sold.  (7)

The sales profitability ratio reflects the efficiency level 
of a company’s core operations and indicates its ability to 
generate profit from the sale of products, goods, or servic-
es, showing the proportion of net profit within the struc-
ture of net sales revenue. A high value of the ratio signifies 
effective cost management and a sound commercial strate-
gy, whereas a decline may signal the need to optimise pro-
duction and distribution processes. The sales profitability 
ratio is calculated using the following formula:

Sales Profitability Ratio Based on Net Profit = Net Profit
(Loss) / Net Revenue from Sales of Products.       (8)

Return on Equity (ROE) characterises a company’s 
profitability relative to the amount of equity invested and 
reflects the efficiency of its utilisation in generating net 
profit. The higher the value of this ratio, the more effec-
tively the enterprise leverages its available resources to 
achieve financial results, which positively influences its 
investment appeal and market valuation. The ratio is cal-
culated using the following formula:

ROE = Net Profit (Net Loss) / Average Annual Amount
of the Company’s Equity.                        (9)

To diagnose the level of financial risks in the activi-
ties of agribusiness enterprises, the use of economic and 
mathematical tools has been proposed. This approach en-
ables the transformation of multidimensional data into a 
consolidated integral assessment, which, on the one hand, 
allows for the formation of a generalised profile of financial 
risk based on a system of criteria for each individual enter-
prise, and on the other hand, facilitates comparison across 
the sector and, if necessary, ranking of enterprises by risk 
level. The authors proposed the application of the taxo-
nomic analysis method, which enables the calculation of 
taxonomic indicators of financial risk levels for each enter-
prise over time. The taxonomic indicator may vary within 
the interval [0; 1], and is interpreted as follows: the closer 
the calculated value is to one, the higher the overall level of 
financial risk in the activity of the enterprise under study.

To construct the taxonomic indicators, the algorithm 
described by W. Pluta (1986) has been adopted. It involves 
the following steps: formation of an observation matrix 
based on the calculated partial indicators of financial risk 
for agribusiness enterprises; construction of a standard-
ised matrix applied to the initial data; formation of a ref-
erence vector, i.e. determination of benchmark values for 
all indicators. This required the classification of indicators 
into stimulators and destimulators, depending on how they 
reflect the dynamics of financial risk in the enterprise’s 
activity. In this context, stimulators are indicators whose 
increase over time signals a rise in financial risk, while des-
timulators are those whose growth indicates a reduction 
in risk exposure for the enterprise. For stimulators, the  

reference vector was defined as the maximum value among 
all standardised observations; for destimulators, it was the 
minimum. Subsequently, Euclidean distances were calcu-
lated between the indicators in the matrix and the refer-
ence vector, followed by the computation of the integral 
(taxonomic) indicator.

For further diagnostics and determination of the risk 
level in the activities of agribusiness enterprises, the use 
of the Harrington scale has been proposed. This scale ena-
bles effective measurement of the intensity of the criterial 
property of the phenomenon or process under investiga-
tion. The numerical boundary values of the Harrington 
scale were derived from the analysis and processing of a 
large dataset of statistical information, as presented in the 
work of O.G. Tyzhnenko (2021). Harrington scale applica-
tion is justified by its universal nature and widespread use 
in the qualitative gradation of quantitative criteria when 
assessing economic processes, allowing for an adequate 
economic interpretation of the diagnostic results obtained.

 RESULTS
The essence and role of financial engineering 
in the business system and its areas of application
In the current conditions of economic development, char-
acterised by the globalisation of financial markets and 
the digitalisation of the economy, financial engineering 
plays a pivotal role in ensuring the competitiveness and 
resilience of economic entities. It encompasses the devel-
opment and implementation of innovative financial in-
struments, methods, and strategies aimed at effective risk 
management, optimisation of financial flows, and capital 
mobilisation. Globalisation opens up new opportunities 
for enterprises, while simultaneously intensifying compe-
tition and increasing financial risks. Financial engineering 
enables businesses and financial institutions to devise new 
mechanisms for capital management, adapt to change, and 
maintain financial stability.

Financial engineering is a relatively young scientific 
discipline that emerged as a distinct field in the 1990s. A 
significant milestone in its development was the award-
ing of the Nobel Prize in 1997 to researchers F. Black and 
M.  Scholes  (1999) for their work in the field of financial 
instruments. The proposed option pricing model (Black-
Scholes option pricing model) became a widely recognised 
standard for the analysis of derivatives in international fi-
nancial markets. The emergence of financial engineering 
was driven by several key factors: the inefficiency of tra-
ditional financial risk management methods under condi-
tions of high market volatility; the rapid development of 
information technologies and the growing financial aware-
ness of society; the transformation of financial markets 
from fragmented segments into a unified global system; 
the liberalisation and deregulation of financial markets, 
which led to increased instability; and tax disparities and 
regulatory constraints that stimulated the search for new 
financial solutions.

Financial engineering emerged as a response to the 
challenges of the modern economy, fostering the develop-
ment of innovative financial instruments and risk manage-
ment strategies. Although numerous interpretations of the 
concept exist, as of 2025, no unified systemic approach has 
been established regarding its definition, core functions, or 
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areas of application. Based on the analysis of approaches 
by I.M. Chmutova et al. (2018) in the field of financial man-
agement and engineering, several key domains have been 
identified where financial engineering is most actively em-
ployed: the derivatives market, the stock market, corporate 
finance, and banking. In the banking sector, financial en-
gineering is aimed at creating conditions for the efficient 
movement of financial capital – both for banks themselves 
and for their clients. It facilitates the development of inno-
vative banking products that enable additional profit gen-
eration, risk diversification, and the application of specula-
tive strategies to achieve income with minimal risk.

In the stock market sector, financial engineering plays 
a significant role by creating non-standard financial instru-
ments and securities tailored to the specific needs of inves-
tors and issuers. The primary objective of such instruments 
is to ensure an optimal balance between profitability, risk, 
and asset liquidity for business entities. In the derivatives 
market, financial engineering is employed to develop new 
financial derivatives through the combination or modifica-
tion of existing instruments. Within the corporate sector, 
financial engineering facilitates the creation of effective fi-
nancial tools that contribute to increasing the market val-
ue of enterprises, optimising cash flow, and implementing 
robust risk management strategies. Financial engineering 
is a versatile tool that can be applied across various areas 
of finance to address complex challenges and generate in-
novative solutions.

Researchers offer various interpretations of the role 
and functions of financial engineering within the context 
of enterprise activity. A.  Kucherenko  (2018) proposed a 
systemic approach, defining financial engineering as a set 
of interrelated financial innovations, technologies, and 
instruments integrated into a company’s financial man-
agement to optimise business processes and harness its in-
novative potential. The authors A. Nurpeisova et al. (2022) 
viewed financial engineering as an Internet of Things (IoT) 
technology and explored its application in the field of 
transport and logistics to address a range of complex chal-
lenges within the transportation sector.

Based on the definitions provided, financial engineer-
ing within an enterprise is understood as a commercial 
process involving the development and implementation of 
synergistically functioning combinations of financial inno-
vations, technologies, and instruments. These are aimed 
at maximising profit, increasing enterprise value, resolv-
ing financial challenges (ranging from liquidity crises to 
capital acquisition), and optimising business processes by 
unlocking innovative resource potential. At the same time, 
financial engineering for economic entities is defined as a 
system of strategic financial management that entails the 
use of modern financial instruments, methods, and tech-
nologies to optimise financial flows, minimise risks, and 
enhance the market value of the business.

Justification of the relevance and directions 
of financial risk diagnostics in enterprise activity
For financial engineering to function effectively, a clear 
understanding of the potential risks faced by an enterprise 
is essential. This is precisely where risk diagnostics gain 
critical relevance – as a systematic process of identifying, 
assessing, and analysing financial threats that may impact 

the company’s operations. According to the authors, the 
necessity and appropriateness of applying financial risk 
diagnostics as a tool of financial engineering are justified 
by the following considerations: for an individual business 
entity, diagnostics serve as a means of comprehensive as-
sessment of financial risk levels, identifying the parameters 
of financial activity within which specific types of financial 
risks arise and materialise. This enables the detection of 
“weak points” in the enterprise’s financial relations sys-
tem and, on this basis, the development of effective man-
agerial decisions in the field of risk management aimed 
at preventing and minimising adverse consequences. For 
entities interacting with the enterprise under diagnosis – 
such as counterparties, investors, banks, and financial in-
stitutions – the results of diagnostics provide a foundation 
for the use of financial engineering tools in their dealings 
with the enterprise, thereby reducing their own financial 
risk exposure.

Thus, financial risk diagnostics constitute an integral 
part of financial engineering, as they enable informed deci-
sion-making regarding the selection and application of fi-
nancial instruments; minimise potential losses; and ensure 
the financial stability of the enterprise. They also enhance 
the overall effectiveness of financial engineering and con-
tribute to the achievement of strategic objectives. When 
referring to financial risk diagnostics as a tool of financial 
engineering within an enterprise, the authors understand 
it as a structured process of identifying, assessing, and ana-
lysing indicators of the presence and potential manifesta-
tion of financial risks that may adversely affect the compa-
ny’s financial stability and profitability. The ultimate aim 
is to apply financial engineering instruments to manage 
these risks effectively. Moreover, the results of such diag-
nostics may be employed to develop hedging mechanisms 
within the enterprise’s risk management system, thereby 
reinforcing its capacity to mitigate financial threats.

Agribusiness is a strategic sector of the economy, yet 
it is characterised by a high level of risk. Among these, fi-
nancial risks hold particular significance, as they can sub-
stantially affect the stability and profitability of enterpris-
es. Effective diagnostics of such risks is a prerequisite for 
successful risk management, providing businesses with the 
means to minimise exposure and ensure the stability of fi-
nancial flows. Based on a comparative analysis of literature 
on financial diagnostics and risk management in economic 
entities (Zhuravlyova et al., 2017; Berest & Sablina, 2022; 
Zhukevych  et al.,  2023), the following types of financial 
risks and corresponding evaluation coefficients have been 
proposed for constructing an integral indicator to assess 
the financial risk level of agribusiness enterprises (Table 2).

Since financial risk within an enterprise is inherently 
complex, it is essential from a risk management perspec-
tive to account for the most critical types of financial risks, 
as outlined above. The risk of losing solvency and liquidity 
is associated with the enterprise’s inability to meet its fi-
nancial obligations fully and on time due to a shortage of 
cash or difficulties in converting assets into liquid funds. 
The materialisation of this risk may lead to temporary or 
chronic insolvency, the onset of a financial crisis, and even 
bankruptcy. To assess this type of risk, the calculation of 
the absolute liquidity ratio and the current liquidity ratio 
has been selected.
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Type of 
financial risk

Risk of loss of solvency 
and liquidity

Risk of loss of financial 
stability Settlement risk Risk of decline in financial performance

Risk 
indicators

Absolute 
Liquidity 

Ratio(ALR)

Current 
Liquidity 

Ratio 
(CLR)

Financial 
Risk Ratio 

(FRR)

Financial 
Stability 

Ratio (FSR)

Accounts 
Receivable 
Turnover 

Ratio (ART)

Accounts 
Payable 

Turnover 
Ratio (APT)

Ratio of Net 
Revenue 

Growth to Cost 
Growth(RRCG)

Return 
on Sales 

Ratio 
(ROS)

Return 
on Equity 

Ratio 
(ROE)

Table 2. Indicators of the level of economic security of Ukraine by components (percentage of the optimum value)

Source: compiled by the authors

The risk of losing financial stability is associated with 
a disruption in the balance between equity and borrowed 
funds, which may lead to excessive dependence on creditors, 
increased debt burden, and, consequently, financial insta-
bility and loss of the enterprise’s financial autonomy. To di-
agnose this type of financial risk, the financial risk ratio and 
the financial stability ratio have been selected. Settlement 
risk arises from potential issues in counterparties fulfilling 
their financial obligations, delays in payments, or fraudu-
lent activities. Such occurrences may cause desynchroni-
sation of cash flows within the enterprise, cash gaps, and, 
as a result, deterioration of its financial condition. To as-
sess this type of risk, the accounts receivable turnover ratio 
and the accounts payable turnover ratio have been chosen.

The risk of declining financial performance is asso-
ciated with reduced profitability, decreased revenues, or 

increased expenses, which may occur due to unfavourable 
market conditions, ineffective management, or rising pro-
duction costs caused by resource price increases, among 
other factors. The consequences of this type of risk may in-
clude reduced operational efficiency, lower financial results, 
losses, and a lack of funds to meet obligations. To diagnose 
this risk in the study, the following indicators have been 
proposed: the ratio of net revenue growth to cost growth, 
the return on sales ratio, and the ROE of the enterprise.

Analysis of the level of financial risks 
in the activities of agribusiness entities in Ukraine
The dynamics of the above-described partial indicators, 
calculated based on the financial reporting data of the ana-
lysed agribusiness companies for the period 2021-2023, are 
presented in Table 3.

Enterprises / 
Indicators Year ALR CLR FRR FSR ART APT RRCG ROS ROE

LLC “Agrotrade-
Production”

2021 0.000 1.068 12.607 0.074 0.858 2.094 0.917 0.075 0.697
2022 0.023 1.059 14.989 0.063 0.647 3.183 1.041 -0.007 -0.050
2023 0.006 1.038 19.748 0.048 0.765 12.158 1.007 0.001 0.016

PE “Zakhidnyi Buh”
2021 0.080 3.264 0.929 0.837 2.908 25.366 1.057 0.419 0.491
2022 0.021 2.664 0.910 0.780 3.403 15.875 1.095 0.261 0.315
2023 0.049 1.762 1.218 0.727 3.668 8.480 1.095 0.007 0.010

LLC AE “Nibulon”
2021 0.001 0.708 1.815 0.488 17.622 4.927 0.996 0.032 0.099
2022 0.011 0.302 7.719 0.194 7.194 2.011 0.838 -0.616 -1.111
2023 0.057 0.322 14.867 0.134 26.858 4.792 0.838 -0.053 -0.501

EFI “Viterra 
Ukraine”

2021 0.102 1.054 11.129 0.086 14.373 5.199 0.992 0.029 1.093
2022 0.138 1.519 1.624 0.385 8.738 3.668 1.127 0.077 0.947
2023 0.461 4.447 0.259 0.794 9.735 9.473 1.127 0.081 0.409

LLC “TAS Agro 
Center”

2021 0.678 2.998 1.535 0.691 4.164 8.849 1.480 0.331 1.165
2022 0.001 1.933 5.200 0.535 3.664 4.173 0.732 -0.022 -0.064
2023 0.001 2.114 2.114 0.580 2.869 2.954 0.732 -0.088 -0.243

LLC TC “Vitagro”
2021 0.000 1.078 50.939 0.073 2.070 2.894 0.951 0.003 0.120
2022 0.000 1.165 18.642 0.142 1.459 3.965 1.025 0.010 0.310
2023 0.000 1.125 16.040 0.111 1.357 4.339 1.025 -0.013 -0.268

LLC “Upi-Agro”
2021 0.000 1.001 0.078 0.928 0.027 0.000 0.966 -0.033 0.000
2022 0.000 1.000 1.114 0.473 0.004 36.482 0.963 -0.070 0.000
2023 0.000 0.997 1.494 0.401 0.002 46.404 0.963 -0.227 -0.001

LLC “Astarta-Kyiv”
2021 0.007 0.238 1.167 0.588 1.104 3.735 0.940 -1.087 -0.269
2022 0.042 0.404 0.721 0.734 1.772 4.337 1.278 -0.495 -0.144
2023 0.001 0.260 1.304 0.571 3.225 5.500 1.278 0.392 0.216

PE “Oliyar”
2021 0.020 1.121 1.921 0.416 7.360 15.307 1.069 0.039 0.122
2022 0.108 1.783 1.300 0.610 7.881 17.455 1.108 0.050 0.167
2023 0.002 5.295 0.665 0.871 5.306 16.334 1.108 0.068 0.141

LLC “Kernel-Trade”
2021 0.098 1.155 3.149 0.241 6.051 9.365 0.902 -0.020 -0.154
2022 0.085 1.273 2.395 0.295 3.122 5.992 1.257 0.076 0.399
2023 0.317 1.912 0.855 0.539 2.015 7.271 1.257 0.070 0.204

Table 3. Calculation of partial indicators for assessing financial risks of agribusiness enterprises for 2021-2023

Source: calculated by the authors
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The results of the calculated partial indicators for as-
sessing financial risks of agribusiness enterprises served 
as the input data for the standardisation procedure, which  

resulted in the construction of a standardised indicator 
matrix (Table 4). The results of constructing the reference 
vector for agribusiness enterprises are presented in Table 5.

Source: calculated by the authors

Source: calculated by the authors

Enterprises / Indicators ALR CLR FRR FSR ART APT RRCG ROS ROE
2021

LLC “Agrotrade-Production” -0.472 -0.309 0.263 -1.154 -0.804 -0.749 -0.653 0.238 0.716
PE “Zakhidnyi Buh” -0.091 1.953 -0.489 1.236 -0.460 2.320 0.178 1.088 0.307
LLC AE “Nibulon” -0.469 -0.681 -0.432 0.144 2.006 -0.375 -0.186 0.131 -0.470

EFI “Viterra Ukraine” 0.014 -0.324 0.168 -1.116 1.462 -0.340 -0.208 0.125 1.502
LLC “TAS Agro Center” 2.786 1.679 -0.450 0.779 -0.250 0.142 2.693 0.871 1.646

LLC TC “Vitagro” -0.473 -0.299 2.730 -1.158 -0.601 -0.644 -0.450 0.059 -0.430
LLC “Upi-Agro” -0.474 -0.378 -0.544 1.522 -0.943 -1.025 -0.365 -0.028 -0.668

LLC “Astarta-Kyiv” -0.441 -1.165 -0.474 0.456 -0.763 -0.533 -0.517 -2.635 -1.203
PE “Oliyar” -0.380 -0.255 -0.425 -0.080 0.286 0.994 0.248 0.148 -0.426

LLC “Kernel-Trade” -0.472 -0.309 0.263 -1.154 -0.804 -0.749 -0.653 0.238 0.716
2022

LLC “Agrotrade-Production” -0.394 -0.355 1.480 -1.445 -1.010 -0.602 -0.030 0.248 -0.242
PE “Zakhidnyi Buh” -0.441 1.913 -0.707 1.446 -0.124 0.568 0.287 1.238 0.454
LLC AE “Nibulon” -0.650 -1.424 0.351 -0.917 1.095 -0.710 -1.226 -2.006 -2.262

EFI “Viterra Ukraine” 1.898 0.294 -0.596 -0.145 1.591 -0.557 0.472 0.555 1.657
LLC “TAS Agro Center” -0.836 0.880 -0.041 0.460 -0.040 -0.511 -1.849 0.191 -0.268

LLC TC “Vitagro” -0.856 -0.205 2.047 -1.126 -0.749 -0.530 -0.125 0.309 0.444
LLC “Upi-Agro” -0.863 -0.438 -0.675 0.210 -1.216 2.467 -0.489 0.012 -0.147

LLC “Astarta-Kyiv” -0.023 -1.281 -0.736 1.264 -0.648 -0.496 1.359 -1.558 -0.420
PE “Oliyar” 1.313 0.668 -0.646 0.761 1.315 0.713 0.362 0.458 0.172

LLC “Kernel-Trade” 0.852 -0.052 -0.476 -0.508 -0.214 -0.343 1.240 0.552 0.613
2023

LLC “Agrotrade-Production” -0.510 -0.529 1.799 -1.457 -0.604 0.030 -0.215 -0.143 0.065
PE “Zakhidnyi Buh” -0.251 -0.098 -0.601 0.845 -0.240 -0.257 0.306 -0.105 0.042
LLC AE “Nibulon” -0.198 -0.955 1.167 -1.164 2.670 -0.545 -1.203 -0.485 -1.847

EFI “Viterra Ukraine” 2.282 1.500 -0.725 1.073 0.521 -0.179 0.491 0.361 1.520
LLC “TAS Agro Center” -0.542 0.111 -0.485 0.346 -0.340 -0.688 -1.823 -0.707 -0.893

LLC TC “Vitagro” -0.547 -0.477 1.319 -1.243 -0.530 -0.580 -0.104 -0.233 -0.985
LLC “Upi-Agro” -0.549 -0.554 -0.565 -0.260 -0.700 2.703 -0.467 -1.581 0.004

LLC “Astarta-Kyiv” -0.543 -0.992 -0.590 0.318 -0.296 -0.489 1.376 2.320 0.807
PE “Oliyar” -0.537 2.004 -0.672 1.334 -0.034 0.356 0.382 0.280 0.527

LLC “Kernel-Trade” 1.397 -0.009 -0.648 0.209 -0.447 -0.351 1.257 0.293 0.760

Table 4. Standardised matrix of financial risk assessment indicators  
for the agribusiness enterprise over the period 2021-2023

Table 5. Formation of the reference vector

Indicator Stimulator / 
Destimulator 2021 2022 2023

Allocation Coefficient Destimulator -0.474 -0.863 -0.549
SR Destimulator -1.165 -1.424 -0.992

ROCE Destimulator 2.730 2.047 1.799
Financial Stability Destimulator -1.158 -1.445 -1.457

ITR Destimulator -0.943 -1.216 -0.700
CTR Destimulator -1.025 -0.710 -0.688
NPM Destimulator -0.740 -1.849 -1.823
ROA Destimulator -2.635 -2.006 -1.581
ROE Destimulator -1.203 -2.262 -1.847

Allocation Coefficient Destimulator -0.474 -0.863 -0.549

Based on the calculations performed, taxonomic in-
dicators of the financial risk level in the activities of ag-
ribusiness enterprises (IFR) were constructed, and the  

studied economic entities were ranked according to the 
level of risk in their operations on an annual basis for the 
period 2021-2023 (Table 6).
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Considering that the value of the taxonomic indica-
tor used to assess the level of financial risks in the activ-
ities of agribusiness enterprises ranges from 0 to 1, and in  

accordance with the gradation values of Harrington’s ver-
bal-numerical scale, a scale of risk level ranges has been 
constructed (Table 7).

Rank
2021 2022 2023

Enterprise IFR Enterprise IFR Enterprise IFR

1 LLC “TAS Agro 
Center” 0.022 EFI “Viterra 

Ukraine” 0.126 EFI “Viterra 
Ukraine” 0.114

2 PE “Zakhidnyi 
Buh” 0.117 PE “Zakhidnyi 

Buh” 0.141 LLC “Astarta-Kyiv” 0.186

3 LLC AE “Nibulon” 0.349 PE “Oliyar” 0.192 PE “Oliyar” 0.218

4 EFI “Viterra 
Ukraine” 0.355 LLC “Kernel-Trade” 0.274 LLC “Kernel-Trade” 0.269

5 PE “Oliyar” 0.379 LLC “Upi-Agro” 0.334 LLC “Upi-Agro” 0.382

6 LLC “Upi-Agro” 0.392 LLC “Astarta-Kyiv” 0.351 PE “Zakhidnyi 
Buh” 0.399

7 LLC “Kernel-Trade” 0.459 LLC “TAS Agro 
Center” 0.426 LLC AE “Nibulon” 0.535

8 LLC “Agrotrade-
Production” 0.480 LLC TC “Vitagro” 0.505 LLC “TAS Agro 

Center” 0.572

9 LLC “Astarta-Kyiv” 0.565 LLC “Agrotrade-
Production” 0.554 LLC “Agrotrade-

Production” 0.620

10 LLC TC “Vitagro” 0.642 LLC AE “Nibulon” 0.646 LLC TC “Vitagro” 0.688

Table 6. Ranking results of agribusiness enterprises by financial risk level in their activities for the period 2021-2023

Source: calculated by the authors

Range of variation of the integral financial risk indicator (IFR) Risk level description

0.00 ≤ IFR ≤ 0.36 Low

0.36 ≤ IFR ≤ 0.64 Medium

0.64 ≤ IFR ≤ 1 High

Table 7. Scale of financial risk level ranges

Source: developed by the authors based on O.G. Tyzhnenko (2021)

Thus, based on the results of the diagnosis of the finan-
cial risk level in the activities of agribusiness enterprises, 
the following can be established. In 2021, the lowest level 
of financial risk was observed in the activities of LLC “TAS 
Agro Center”, as confirmed by the minimum value of the 
taxonomic indicator IFR of 0.022. This indicates a stable 
financial condition of the studied enterprise, a high level of 
liquidity, solvency, financial stability, a fairly high speed of 
settlements, and a high level of profitability. A low level of 
financial risk according to Harrington’s scale was also iden-
tified in PE “Zakhidnyi Buh” (IFR 0.117). A medium level of 
financial risk was observed in the activities of the majority 
of enterprises (7 out of 10 studied business entities), where 
the taxonomic indicator of financial risk ranged from 0.349 
for LLC AE “Nibulon” to 0.565 for LLC “Astarta-Kyiv”. In 
contrast, the highest level of financial risk was characteris-
tic of LLC TC “Vitagro”, whose IFR amounted to 0.642, in-
dicating an unstable financial condition of this entity and a 
high level of risk in interactions with it.

In 2022, the lowest level of financial risk was observed 
in the activities of EFI “Viterra Ukraine”, where the tax-
onomic indicator IFR amounted to 0.126. A low level of 
financial risk according to Harrington’s scale was also 
observed in the activities of PE “Zakhidnyi Buh”, PE “Ol-
iyar”, LLC “Kernel-Trade”, LLC “Upi-Agro”, and LLC “As-
tarta-Kyiv” (IFR range from 0.141 to 0.351). This dynam-
ic indicates that despite 2022 being the year of the start 
of the full-scale invasion of Ukraine and the conduct of 

active hostilities, the mentioned enterprises managed to 
maintain a stable financial condition and improve their 
financial indicators. A medium level of financial risk was 
identified for LLC “TAS Agro Center” (IFR 0.426), LLC TC 
“Vitagro” (IFR 0.505), and LLC “Agrotrade-Production” 
(IFR 0.554). It can be seen that this dynamic is positive 
for LLC TC “Vitagro”, which in the previous year was char-
acterised by a high level of risk. Thus, the mentioned en-
terprise improved its financial condition and increased 
its reliability in interactions. In contrast, LLC “TAS Agro 
Center” demonstrated a negative dynamic in the level of 
risk, shifting from a low to a medium level, which indi-
cates a deterioration in its financial condition. The high-
est level of financial risk, classified as high, was demon-
strated by LLC AE “Nibulon”, whose taxonomic indicator 
IFR significantly increased from 0.349 to 0.646. This dy-
namic is negative both for the enterprise itself and for its 
partners, counterparties, and creditors.

In 2023, the enterprise with the lowest level of finan-
cial risk remained EFI “Viterra Ukraine”, with the taxo-
nomic indicator IFR showing the minimum value among 
all studied entities at 0.114. The number of enterprises 
that also demonstrated a low level of financial risk de-
creased compared to 2022 from six to four, including 
LLC “Astarta-Kyiv”, PE “Oliyar”, and LLC “Kernel-Trade”. 
The financial risk level increased from low to medium 
for LLC “Upi-Agro” (IFR 0.382) and PE “Zakhidnyi Buh” 
(IFR 0.399). LLC “TAS Agro Center” (IFR 0.572) and LLC  



• Development Management. 2025. Vol. 24, No. 3 •

Diagnosis of financial risks...

16

“Agrotrade-Production” (IFR 0.620) remained within the 
medium risk range. A positive trend towards a shift from 
high to medium financial risk was demonstrated by LLC AE 
“Nibulon” (IFR 0.535). In contrast, an increase in financial  

risk to a high level was noted in the activities of LLC TC 
“Vitagro” (IFR 0.535). The dynamics of the taxonomic in-
dicators of financial risk in the activities of the studied 
business entities are presented in Figure 1.

Figure 1. Dynamics of taxonomic indicators of the financial risk level of agribusiness enterprises
Source: compiled by the authors
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Thus, by analysing the dynamics of financial risk levels 
according to the taxonomic indicator, it becomes evident 
that among the studied business entities, the most sig-
nificant and consistent increase in risk levels was demon-
strated by LLC “Agrotrade-Production” and LLC “TAS Agro 
Center”. This serves as a negative signal not only for in-
vestors and counterparties, but also directly for the owners 
and shareholders of the enterprise. A clear trend towards 
the deterioration of their financial condition is observed, 
which may hinder further cooperation with these enter-
prises from external stakeholders and leads to a decline in 
their investment attractiveness. A negative trend towards 
an increase in risk levels has also been identified in PE 
“Zakhidnyi Buh”; however, it is not as rapid, and the fi-
nancial risk level of this enterprise is assessed as moder-
ate. An unstable trend in risk levels is observed in LLC AE 
“Nibulon”, LLC TC “Vitagro”, and LLC “Upi-Agro”. At the 
same time, LLC TC “Vitagro” recorded the highest risk level 
among all analysed enterprises in both 2021 and 2023, in-
dicating a high level of risk in engaging with it. A positive 
trend of consistent risk reduction was demonstrated by EFI 
“Viterra Ukraine”, PE “Oliyar”, LLC “Kernel-Trade”, and LLC 
“Astarta-Kyiv”, which serves as a favourable indicator for 
external stakeholders.

The results of the diagnostics may serve as a founda-
tion for applying such financial engineering instruments 
as: development of a risk hedging strategy (currency, cred-
it, price risks) through the use of derivatives (forwards, 
futures, options) or the conclusion of long-term contracts 
with fixed terms (e.g., for product supply or raw material 

procurement); securitisation of risky assets: restructuring 
the asset portfolio by forming an asset pool and issuing se-
curities, which will help reduce risk and attract additional 
financing; financial restructuring of companies with in-
creasing risk (LLC “Agrotrade-Production”, LLC “TAS Agro 
Center”) through changes in capital structure (reducing 
the share of borrowed funds) or optimising the level of fi-
nancial leverage (the ratio of liabilities to equity); devel-
opment of individual financial products depending on the 
level of risk, for example, the introduction of structured 
financial products to attract capital at a lower cost or to 
protect against specific risks.

 DISCUSSION
The obtained results complement the work of researchers 
in the field of financial risk management and diagnostics 
in the activities of business entities. The research team led 
by A. Shibani et al. (2024) identified financial and economic 
risks as the most significant in a study dedicated to the risks 
facing Lebanon’s construction sector amid a prolonged 
economic crisis. Based on expert surveys, it was established 
that the main threats are linked to currency fluctuations, 
inflation, and lack of solvency. The study also emphasised 
the importance of implementing risk management in con-
struction projects, despite existing organisational and eco-
nomic barriers. However, it would be appropriate to further 
investigate the risk of losing financial stability and declin-
ing financial performance among construction enterprises.

In the study by Italian researchers F.  Dainelli  et 
al.  (2024), an adaptive model for assessing default risk is 
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proposed, which accounts for the dynamic interaction of 
credit and market risk factors to evaluate the prospective 
probability of default (PD). This is achieved by establish-
ing interest rate ranges based on the company’s projected 
performance, changes in its financial structure, and antic-
ipated trends in lending conditions. It can be agreed that 
such an approach holds potential for significantly enhanc-
ing financial intermediation and verifying forward-looking 
financial information in the process of default risk assess-
ment. At the same time, the authors do not consider the 
complex nature of the financial risk system of business en-
tities, which is particularly relevant in the context of trans-
formational changes in the external environment and the 
evolving needs of external users of financial information.

The research team led by S. Zhukevych et al. (2023) ex-
amined a range of factors that comprehensively character-
ise the financial and economic activities of an enterprise, 
and developed a methodology for risk analysis and assess-
ment that reflects the complexity of the concept of financial 
condition across the following dimensions: liquidity indi-
cators, financial stability, business activity, and operational 
efficiency. It is worth noting that the primary objective of 
this study was to conduct a quantitative assessment of risk 
within the enterprise’s financial security system. Acknowl-
edging that the development of an effective risk manage-
ment system and its universal functional component – risk 
analysis – are pressing issues of the present day, the study 
enables the formulation of a set of measures aimed at min-
imising threats and risks in the financial and economic ac-
tivities of business entities. The outlined risk assessment 
dimensions were further expanded to include settlement 
risk, which arises from potential issues in counterparties ful-
filling their financial obligations, payment delays, or fraud. 
This type of risk may lead to the desynchronisation of cash 
flows within the enterprise, cash gaps, and, consequently, 
a deterioration in the financial condition of the enterprise.

In the study by L. Ding et al. (2024), a sample of Chinese 
manufacturing companies listed on the A-shares market 
during the period 2012-2022 was analysed to explore the 
relationship between systemic risk, financial performance, 
and ESG indicators (environmental, social, and governance 
aspects). The findings revealed that a reduction in system-
ic risk contributes to the improvement of companies’ ESG 
indicators with a lag of one to two reporting periods, with 
financial performance playing a key role in this process. 
However, the study did not devote sufficient attention to 
the detailed assessment of specific financial risks. In par-
ticular, it did not consider how individual types of financial 
risk – such as liquidity risk, financial stability risk, and set-
tlement risk – respond to changes in financial performance 
in both the short and long term.

The study conducted by C.A. Wolf & J. Karszes (2023) 
analysed the financial risks and resilience of 105 dairy 
farms in New York State based on data from 2010 to 2019. 
Key financial indicators were examined, including solvency 
(equity-to-asset ratio), liquidity (current ratio), debt ser-
vicing capacity (debt coverage ratio), and efficiency (oper-
ating expenses and net income). Financial risk was defined 
as uncertainty related to interest rates, financing, cash 
flows, and collateral value. Financial resilience was under-
stood as the enterprise’s ability to withstand adverse exter-
nal factors. The results indicated that over the observation 

period, there were four average, two favourable, and four 
crisis financial years. During unfavourable years, the pro-
portion of farms with critically low liquidity and debt ser-
vicing capacity increased significantly, while solvency re-
mained relatively stable. The study leaves room for further 
exploration, particularly in examining the relationship be-
tween financial risks and investment activity. Specifically, 
it would be worthwhile to assess how the level of financial 
risk influences farmers’ investment decisions.

The study conducted by I.V. Zhuravlyova et al.  (2017) 
focused on identifying the components, factors, and con-
sequences of financial risks at the macro-, meso-, and mi-
croeconomic levels in Ukraine, as well as methods for their 
assessment and analysis. The aim of the research was to 
develop an analytical toolkit for risk management based on 
an integrated system of financial risk indicators across dif-
ferent economic levels. The authors identified inflationary, 
credit, and investment risk components using statistical 
data. To assess the integral index of financial risks across 
all components, taxonomic analysis was applied. Financial 
risks at the micro level, which pose significant threats to 
the financial stability of enterprises, can be classified into 
two categories: those that lead to reduced profitability and 
operational efficiency of business entities, and those that 
negatively affect their financial condition. Based on the 
approach proposed by the authors, it is also advisable to 
expand and specify the list of such risks in the context of 
enterprise operations.

In the study by M. Fan et al. (2023), a financial risk as-
sessment model tailored to the needs of the football indus-
try was developed, based on a sample of 24 publicly list-
ed clubs worldwide. The application of exploratory factor 
analysis enabled the identification and classification of key 
risk components. The results indicated that football clubs 
generally exhibit a high level of financial risk, reflected in 
low authorised capital, high levels of debt, low profitability, 
a significant number of loss-making clubs, and weak asset 
liquidity. The study also identified internal and external 
factors contributing to financial crises, highlighting the 
need to strengthen financial discipline and management 
practices to ensure the resilience of clubs. While the model 
may be applicable to entities in other industries, it would 
be advisable to supplement it with indicators of settlement 
risk, particularly turnover ratios of accounts receivable and 
accounts payable.

Thus, as a result of analysing contemporary develop-
ments in the research field, the need to improve the exist-
ing system of financial risk diagnostics has been identified, 
positioning it as a financial engineering tool within the risk 
management framework of business entities. The findings 
enable the formation of a system of financial ratios and the 
construction of taxonomic indicators for risk level assess-
ment based on the financial statements of agribusiness 
enterprises. This provides an opportunity to apply these 
indicators in substantiating managerial decisions aimed 
at optimising the capital structure of business entities, en-
hancing solvency, and attracting investment.

 CONCLUSIONS
It has been established that in a competition-oriented 
economy, financial engineering plays a pivotal role in the 
modern risk management of agribusiness enterprises. It 
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contributes to the minimisation of financial threats, the 
preservation of market positions, and the long-term stabil-
ity of business operations. In this context, the study clar-
ifies the role of financial engineering within the business 
system and its areas of application, while also detailing the 
concept of “financial engineering of a business entity”. The 
research substantiates the relevance of financial risk di-
agnostics within the risk management system of business 
entities, both from the perspective of the individual enter-
prise and from that of external counterparties interacting 
with it. A comprehensive list of financial risk types in busi-
ness activities has been justified, and a system of ratios for 
their assessment has been developed.

Within the scope of the study, a comprehensive diag-
nosis of financial risk levels among agribusiness enterpris-
es was conducted using the method of taxonomic analy-
sis. Based on financial reporting data from 2021 to 2023, a 
system of nine financial ratios was developed, covering key 
areas of risk assessment: liquidity, financial stability, sol-
vency, profitability, and settlement efficiency. The appli-
cation of the integrated taxonomic indicator (IFR) enabled 
the ranking of enterprises by risk level and revealed both 
positive and negative trends in their dynamics. The lowest 
risk level over the three-year period was demonstrated by 
EFI “Viterra Ukraine”, with an IFR of 0.114 in 2023, which 
corresponds to a low risk level according to the Harrington 
scale. In contrast, LLC “TAS Agro Center” showed a dete-
rioration in its financial position, with its IFR rising from 
0.022 in 2021 to 0.572 in 2023, indicating a shift from low 
to medium risk. LLC “Agrotrade-Production” maintained 
a consistently high risk level, with its IFR increasing from 
0.480 (2021) to 0.620 (2023). The highest risk in 2023 was 

observed in LLC TC “Vitagro”, with an IFR of 0.688, corre-
sponding to a high risk level.

A steady increase in financial risk was observed in the 
operations of LLC “Agrotrade-Production” and LLC “TAS 
Agro Center”. This trend serves as a negative signal for 
investors, counterparties, and directly for the owners or 
shareholders of the respective companies. A moderate rise 
in risk levels was recorded for PE “Zakhidnyi Buh”; howev-
er, its financial risk remains within the bounds of a medium 
level. An unstable risk dynamic was noted in LLC AE “Nib-
ulon”, LLC TC “Vitagro”, and LLC “Upi-Agro”. A consistent 
decline in financial risk levels was recorded for EFI “Viterra 
Ukraine”, PE “Oliyar”, LLC “Kernel-Trade”, and LLC “Astar-
ta-Kyiv”, which is regarded as a favourable signal for inves-
tors and counterparties. The proposed approach enables 
the timely identification of threats to the financial stability 
of agribusiness enterprises, substantiation of managerial 
decisions, and determination of the need for implement-
ing instruments such as hedging, restructuring, or financial 
planning. Further research should focus on improving the 
risk management system of agribusiness enterprises based 
on the application of financial engineering tools integrated 
with digital technologies.
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Діагностика фінансових ризиків у діяльності підприємств
агропромислового комплексу в системі ризик-менеджменту
підприємства як інструмент фінансового інжинірингу
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Анотація. Зважаючи на мінливість ринкових умов та специфіку агропромислового комплексу, своєчасна 
діагностика фінансових ризиків дозволяє не тільки мінімізувати втрати, а й забезпечити адаптивність до 
зовнішніх змін, оптимізувати структуру капіталу та підвищити платоспроможність. Це особливо актуально для 
залучення інвестицій і фінансування, оскільки інвестори орієнтуються на ризик-профіль підприємства. Метою 
дослідження було удосконалити методичні підходи до діагностики фінансових ризиків як важливого інструменту 
фінансового інжинірингу в системі ризик-менеджменту підприємств агропромислового комплексу. У роботі 
використано методи наукового пізнання, а саме: системного підходу, аналізу, синтезу, наукової абстракції, 
узагальнення. Для проведення діагностики рівня фінансових ризиків на прикладі підприємств агропромислового 
комплексу було застосовано метод розрахунку фінансових коефіцієнтів та метод таксономічного аналізу, а також 
табличний і графічний методи представлення результатів дослідження. Інтегральний показник (IФР) побудовано 
за основними напрямами оцінки ризиків: ліквідність, фінансова стійкість, платоспроможність, прибутковість 
та ефективність розрахунків. У дослідженні оцінено рівень фінансового ризику підприємств агропромислового 
комплексу у 2021-2023 рр. Найнижчий ризик спостерігався у ПІІ «Вайтерра Україна» (IФР  =  0,114), ТОВ «ТАС 
Агро Центр» показало негативну динаміку: IФР зріс із 0,022 до 0,572. Стабільно високий ризик виявлено в ТОВ 
«Агротрейд-Виробництво» (IФР = 0,620 у 2023 р.), найвищий – у ТОВ ТК «Вітагро» (IФР = 0,688). Практична цінність 
дослідження полягає у запропонованому підході до діагностики рівня фінансових ризиків, який може бути 
використано для обґрунтування та прийняття поточних та перспективних управлінських рішень у системі ризик-
менеджменту суб’єкта підприємництва

Ключові слова: платоспроможність; фінансова стійкість; рентабельність; фінансові результати; фінансовий леверидж
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Abstract. The migration crisis caused by the war significantly transforms the labour market of Ukraine and requires a 
rethinking of approaches to its restoration. The purpose of the study was to substantiate the typology of managerial 
challenges of transforming the labour market in the context of the migration crisis and to form a system of strategic 
management decisions to overcome them. To achieve the goal, content analysis of scientific sources, statistical analysis of 
data of the State Employment Service of Ukraine and international organisations, comparative analysis of Ukrainian and 
foreign approaches to labour market regulation, as well as a method of generalisation to systematise the results obtained 
were used. As a result, the generalised typology of managerial challenges by management levels has been formed: at 
the macro level, the institutional imbalance of the employment system and the shortage of strategic vision have been 
identified; at the meso level, the gap between the local needs of the labour market and the tools of regional management; 
at the micro level, the personnel instability, the lack of qualifications and the challenges of adaptation of personnel to new 
conditions have been identified. Based on the results obtained, a multi-level system of managerial actions, coordinated 
at the macro-, meso- and micro levels, has been proposed. It is based on the principles of synchronisation of institutional 
efforts, regional adaptability and internal flexibility of organisations. The target vision of the future labour market was 
defined – adaptive, digital-orientated, resistant to challenges and capable of preserving and reproducing human capital. 
The results of the study can be used by public authorities, regional management structures and business to develop 
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role of institutional coordination between the authorities 
and international partners for the stable functioning of the 
labour market. Ye.  Pashkevych  (2024) has proven that an 
effective labour market recovery is possible only if regional 
and state policies are harmonised.

Particular attention in the literature is paid to the 
transformation of human capital management strate-
gies in the context of global migration and digitalisation. 
Y.  Petrushenko & A. Vorontsova  (2021) emphasised that 
improving the adaptability of management decisions and 
using digital platforms for retraining employees are key 
factors in the formation of a new employment model. Ac-
cording to K. Nemashkalo et al. (2024), the introduction of 
innovative HR practices provides flexibility of personnel 
policy and strategic focus on long-term stability. O. Stry-
zhak  (2025) noted that effective personnel planning re-
quires the integration of crisis factors into the overall 
management system. In these works the importance of 
strategic orientation of managerial decisions on long-
term stability and integration of crisis factors in personnel 
planning is emphasised. Another direction is estimation 
of efficiency of state regulation of demand and supply in 
the labour market through tools of educational and eco-
nomic policy. L.  Bilorusets  et al.  (2025) stressed the im-
portance of the state order and the formation of personnel 
reserve as the basis for the restoration of labour potential. 
V. Ponomarenko & O. Pysarchuk (2024) drew attention to 
the need to coordinate the content of educational pro-
grammes with the needs of the economy to improve the 
efficiency of human capital.

Thus, the available research outlined a wide range of 
problems related to the transformation of the labour mar-
ket in the context of the migration crisis, but mostly fo-
cused on certain aspects – social, demographic or human 
resources. While the issues of strategic management of 
transformational processes in the labour market, in par-
ticular at the interlevel (state, regional, corporate) levels, 
needed further generalisation, systematisation and con-
ceptualisation. The purpose of the study was to identify 
managerial challenges of transforming the labour market 
in the context of the migration crisis and justify strategic 
guidelines for overcoming them. To achieve this goal, the 
article solved a number of tasks, in particular: to analyse 
structural changes in the labour market in conditions of 
forced migration; to systematise managerial risks and bar-
riers in the context of crisis; to determine priorities for the 
formation of a sustainable employment system. The scien-
tific novelty of the study is to conceptualise the manage-
rial challenges of transforming the labour market caused 
by the migration crisis, as well as to propose an adaptive 
framework for strategic management of employment. In 
contrast to the existing research, the article focuses on 
the interlevel interaction of state, regional and corporate 
structures in the formation of a new model of the labour 
market in crisis conditions.

 INTRODUCTION
The transformation of the labour market under the influ-
ence of forced migration has become global, exacerbating 
challenges in the sphere of employment, mobility of pop-
ulation and preservation of human capital. These process-
es have become especially acute in the context of a full-
scale war in Ukraine, which caused a massive outflow of 
able-bodied people abroad and the formation of a signif-
icant number of internally displaced persons. As a result, 
imbalances between demand and labour supply increased, 
problems of regional distribution of labour resources in-
creased, shadow employment increased and the destruc-
tion of the professional qualification structure occurred. 
In these circumstances, traditional employment policies 
were ineffective. The need for operational management re-
sponse to new realities comes to the fore: development of 
strategies for the preservation and return of human capital, 
stimulating the reintegration of displaced persons, adapt-
ing the professional structure of employees to changed 
demand and revision of models of interaction between the 
state, business and employees. The migration crisis creates 
unique management challenges: on the one hand – the loss 
of experienced staff, on the other – a growing demand for 
flexible, innovative and adaptive approaches to managing 
labour resources. This requires a rethinking of established 
practices and the formation of a strategic vision that can 
take into account both demographic and socio-psycholog-
ical factors. Preservation of the economic potential of the 
country, support of the working population, development 
of motivational mechanisms for the return of migrants are 
key tasks for management structures in modern conditions. 

In modern scientific literature, the issue of the impact 
of the migration crisis on the labour market is considered in 
several main analytical areas. The first relates to the effects 
of intellectual and forced migration for human capital. In 
particular, according to O. Baeva (2023), significant losses 
of skilled personnel create an imbalance in the structure of 
labour resources and inhibit the restoration of the economy 
in the post-crisis period. M. Kopytko et al. (2024) noted that 
the outflow of highly skilled workers weakens the competi-
tiveness of the national economy. Scientists N. Komarnyts-
ka et al. (2022) concluded in their work that the decline in 
job availability for vulnerable categories of the population 
violates the socio-economic rights of workers. According to 
A. Karimi & Y. Belikova (2024), migration adversely affects 
the stability of enterprises and public institutions. In this 
context, the issues of socio-economic rights of workers, re-
duction of job availability for vulnerable categories of the 
population and the destructive impact of migration on en-
terprises and state institutions are also raised. The second 
analytical direction focused on macroeconomic effects of 
changing the labour market structure in the conditions of 
war and forced displacement. Ye.Ye. Ionin & V.M. Zahorod-
nyi (2025) stressed that regional imbalances and shortages 
of skilled labour strengthen the need to adapt state em-
ployment policies. S. Lykholat et al. (2020) emphasised the 

strategies for responding to crisis challenges, as well as the basis for further scientific developments in the field of labour 
market management in the context of migration processes

Keywords: labour migration; structural imbalances; strategic management; human capital; digitalisation; employment 
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 MATERIALS AND METHODS
Within the study of managerial challenges of transforma-
tion of the labour market in the context of the migration 
crisis, a complex of general scientific and special methods 
was applied, which provided a comprehensive study of the 
problem at macro-, meso- and micro-levels of manage-
ment. The methodological basis was the system paradigm, 
which allowed to consider the labour market as a complex 
dynamic system, where the changes caused by migration 
processes have multidimensional consequences and re-
quire coordinated management decisions. The use of a sys-
tematic approach provided analytical integration of envi-
ronmental factors, institutional limitations, demographic 
situation, behaviour of economic agents and political de-
cisions. The method of structural and functional analysis 
was involved to isolate the key functions of different levels 
of labour market management, identify their role in the 
process of adaptation to the migration crisis, as well as to 
identify structural imbalances between demand and supply 
of labour. This method defines the logic of interaction be-
tween the elements of the management system in response 
to external challenges. To justify the typology of manage-
rial challenges, the classification method was used, which 
made it possible to highlight the generalised categories of 
challenges by control levels and spheres of influence.

The methodology pays special attention to content 
analysis of statistical and analytical materials, including 
State Employment Service of Ukraine  (n.d.) data, Inter-
national Organization for Migration reports  (n.d.), Euro-
found  (2024) and Robota.ua  (2024). This method allowed 
to distinguish quantitative and qualitative changes in the 
parameters of employment, mobility of population, struc-
ture of professional employment, age and gender structure 
of labour force, etc. To determine the management actions 
relevant to each type of challenges, methods of analytical 
generalisation and project approach were applied, which 
provided for a consistent processing of empirical and the-
oretical data to form a holistic concept of management of 
the labour market in a crisis. On the basis of the conducted 
analysis, a multi-level system of managerial actions, co-
ordinated in the vertical of macro-, meso- and micro-lev-
el, taking into account the specifics of the functioning of 
state, regional and corporate institutions, was proposed.

This methodology is also supplemented by a refer-
ence analysis of scientific publications of international re-
searchers covering the impact of forced migration on the 
labour market, the inclusion of displaced persons in local 
economies, digitalisation of employment management, the 
introduction of flexible models of employment, and long-
term planning in the field of human capital. The choice of 
modern scientific literature allowed to compare the results 
with international approaches to overcoming such crisis 
challenges. The chosen combination of methods allowed to 
conduct a multi-level analysis of the situation in the labour 
market, formulate a typology of managerial challenges and 
develop an agreed system of strategic response to the mi-
gration crisis in the context of the transformation of social 
and labour relations.

 RESULTS AND DISCUSSION
The migratory crisis caused by the full-scale war in Ukraine 
has become an unprecedented challenge for the stability 

and functioning of the national labour market. In the short 
period from the beginning of the armed aggression there 
was a massive and rapid outflow of people, especially wom-
en, children and people of working age, mainly from the 
most economically active regions of the country. According 
to the International Organisation for Migration, more than 
5.6 million Ukrainian citizens have left the state as tem-
porarily displaced persons abroad, while about 3.7 million 
remain internally displaced persons within the country 
(International Organization for Migration, n.d.), which led 
to large-scale destruction of established mechanisms for 
distributing labour resources.

These processes have led to a deep imbalance between 
supply and demand for labour at both the national and re-
gional levels. In some regions, there was a shortage of la-
bour, especially in areas with high levels of physical activi-
ty or specific qualifications. In others, the excessive burden 
on social services has been concentrated due to the high 
level of internal migration and the lack of new jobs adapted 
to the needs of the displaced population. Despite the grad-
ual adaptation of the economy to military conditions, the 
situation in the labour market of Ukraine remains tense. 
Existing structural imbalances in the labour market only 
exacerbate difficulties with the effective use of labour po-
tential. As of January 1, 2024, 96,100 unemployed people 
were registered with the State Employment Service, with 
more than 40% of them having higher education. At the 
same time, the number of vacancies available for employ-
ment was only 40.2 thousand units.

In 2023, the status of unemployed was 483.2 thousand 
people, which is significantly less than in 2022 (867.6 thou-
sand people). Of them, 160.1 thousand people were em-
ployed, and 32.9 thousand were trained in vocational train-
ing. For comparison, in 2022, the corresponding figures 
were 248.8  thousand and 46.6  thousand people respec-
tively (State Employment Service of Ukraine, n.d.). At the 
same time, the official unemployment figures in Ukraine 
do not fully reflect the real state of affairs in the labour 
market, since the statistical accounting does not cover the 
population located in the temporarily occupied territories, 
and does not take into account those persons who have 
lost their jobs, but have not registered with the state em-
ployment service. This is especially true for young people: 
about 25% of all registered unemployed persons are able 
to work under 35 years of age. During the war, their num-
ber in the official reporting declined, which is partly due to 
the mass departure abroad – among forced migrants, about 
78% are persons aged 18-40 years – and the mobilisation of 
young men into the ranks of the Armed Forces of Ukraine. 
The highest number of unemployed youth is kept in the 
Dnipropetrovsk Region (12.2  thousand people), as well 
as in Lviv (7.5 thousand) and Kyiv (7.4 thousand) regions, 
which indicates the concentration of youth unemployment 
in regions with traditionally active labour markets (State 
Employment Service of Ukraine, n.d.).

In addition to this, the sectoral structure of the labour 
market has been significantly affected. Many enterprises 
have stopped production or been forced to relocate, which 
has led to job losses and disruption of production chains. 
In particular, in agrarian, construction and logistics sec-
tors, there is a shortage of qualified workers. The official 
statistics of State Employment Service of Ukraine  (n.d.) 
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shows that the discrepancy between the quantitative and 
qualitative characteristics of demand and supply of labour 
in Ukraine is preserved. The analysis of the structure of the 
labour market of Ukraine as of June 2025 shows the pres-
ence of critical structural gaps between demand and supply 
of labour, manifested mainly in the form of a complete ab-
sence of vacancies or their significant deficit in a number of 
industries. In particular, in such industries as “Activities of 
extraterritorial organisations”, “Production of sheet glass”, 
“Precious metals”, “Life insurance”, “Financial markets” 
and some types of office activities, during the reporting pe-
riod, no vacancies were recorded, despite the presence of 3 
to 19 registered applicants in each of them. For example, 
in “Production of sheet glass” – 19 applicants and no free 
space, the unemployment rate – 89%; in “Life insurance” – 
8 applicants, of which 6 are officially unemployed. A similar 
situation is observed in highly specialised industries, such 
as the production of electrical insulators, ceramic sanitary 
ware, precious metals, and the financial sector. In sectors 
with a minimum number of vacancies, demand is also sig-
nificantly inferior to supply. For example, in the “Sphere 
of culture” – 4 vacancies for 108 people, in the “Financial 
leasing” – 1 to 10, in the “Construction” – 2 to 29. Such a 
shortage of demand is also fixed in light industry, where 
production capacity is limited, and competition for places 
remains high (State Employment Service of Ukraine, n.d.).

As of June 2025, the Ukrainian labour market has 
the opposite in nature, but not less threatening situation 
in a number of sectors, the demand for labour signifi-
cantly exceeds the supply (State Employment Service of 
Ukraine,  n.d.). Such an excess indicates the formation of 
personnel shortages, which is a consequence of both mili-
tary migration and economic transformation, in particular – 
relocation of production, growth in demand for logistics, 
security, maintenance and construction. It is worth empha-
sising the critical shortage of staff in the field of public ca-
tering. For example, in the category “Mobile food service” 
265 vacancies are available with only 41 people looking for 
a job, which means almost 6.5 vacancies per applicant. In 
the construction sector, especially in the categories “Con-
struction of residential and non-residential buildings”, the 
situation remains similar: 2,516 vacancies with 1,423 ap-
plicants. This is a ratio of almost 1.8 to one. In logistics, 
particularly in the “Support activities in transport”, de-
mand also exceeds supply – 1,997 vacancies with 1,393 per-
sons in search (State Employment Service of Ukraine, n.d.).

According to Ye.Ye. Ionin & V.M. Zahorodnyi (2025), a 
particularly acute imbalance between supply and demand 
for labour is manifested in regions that have adopted a 
significant number of displaced persons, but do not have 
sufficient economic and institutional resources for their 
effective integration. However, this need could not always 
be met because of the inconsistency of the qualifications 
of the displaced persons with the requirements of employ-
ers. This creates additional pressure on the infrastructure 
of local labour markets, increases competition for jobs and 
deepens regional imbalances. The imbalance between de-
mand and supply of labour in the Ukrainian labour market 
has double consequences. In particular, some sectors of 
the economy, which are relatively stabilised or adapted to 
the conditions of war, actively need a new workforce, but 
do not get it in the proper amount. This also indicates a  

potential deepening of structural imbalances, because 
in conditions where there is an excess of personnel in 
non-demand sectors and a parallel shortage in sectors with 
active growth, the state employment system does not per-
form a coordinating function. In other words, the labour 
market is divided between “stagnant” industries with over-
saturated supply and “dynamic” sectors with acute deficit. 
Without rapid response in the form of overfitting, regional 
staff mobility and official employment stimulation, these 
distortions can slow the recovery of the national economy 
and increase social risks in the regions.

The migration crisis is also accompanied by an in-
crease in shadow employment, since a significant part of 
internally displaced persons do not have the opportunity 
to officially find employment due to lack of documents, 
difficulties with registration of residence or lack of suita-
ble vacancies. According to the International Organization 
for Migration (n.d.), the unemployment rate among inter-
nally displaced persons is 15%, which exceeds the national 
average, and among those who recently moved – reaches 
24%. This indicates the weak integration capacity of re-
gional labour markets and the limited impact of existing 
employment programmes. It also creates additional risks of 
social exclusion and loss of access to basic labour guaran-
tees, pension insurance and medical services. According to 
N. Komarnytska et al. (2022), forced displacement causes a 
decline in legal employment, deterioration of working con-
ditions and violations of labour rights in host communities. 

In addition to the current situation with the demand 
and supply of labour in the labour market of Ukraine, it 
should be noted the growing risk of long-term loss of 
highly qualified specialists who left abroad, in particular 
against the background of growing demand for Ukraini-
an workers in Europe. This increases the phenomenon of 
intellectual migration and threatens with the depletion 
of national human capital, which makes it impossible for 
the country to recover quickly after the end of hostilities. 
As O. Baeva (2023) pointed out, the loss of intellectual re-
source through emigration creates the risks of a long-term 
slowdown in the pace of innovation development and a de-
crease in the global competitiveness of the economy due 
to the degradation of the professional and qualification 
structure. Many of those who have left have a high level 
of education, but in countries of temporary residence most 
of them work on unskilled or low-skilled jobs that do not 
correspond to their education and professional experience. 
According to A. Karimi & Y. Byelikova (2024) researchers, 
more than 70% of Ukrainian refugees have higher educa-
tion, but a significant proportion of them are involved in 
low-paid sectors. This imbalance contributes to both the 
degradation of human capital and the reduction of motiva-
tion to return to the country of origin.

According to A. Karimi & Y. Byelikova (2024), an im-
portant characteristic of the migration crisis is changing 
motivational patterns of labour behaviour. If at the initial 
stages of the war a significant part of the displaced per-
sons declared their intention to return to Ukraine after 
the end of hostilities, then in 2024 the share of those who 
plan to return decreased to 20%. This trend shows the risks 
of long-term loss of highly skilled human resources and 
sharpens the need to implement effective management 
strategies aimed at preserving, returning and mobilising 
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human capital. In this context, the integration of internally 
displaced persons into the formal sector of the economy is 
of particular importance. However, current programmes of 
retraining, employment and social adaptation are fragmen-
tary, not coordinated enough and do not take into account 
the real profile of demand in the regional labour markets. 
As noted by H.O. Komarnytska et al. (2022), in a crisis, the 
effectiveness of such programmes depends on inter-level 
coordination of actions between public authorities, local 
administrations and employers.

The transformation of the labour market is influenced 
not only by internal movements, but also by the state pol-
icy of employment support. As noted in the work of L. Yat-
senko  (2024), in 2023, employers were compensated for 
the employment costs of 14 thousand internally displaced 
persons, and almost 10 thousand micro-grants were given 
to create 20.6 thousand new jobs. At the same time, grant 
support is aimed at integrating veterans, persons with dis-
abilities and their families into the production processes. 
Despite these efforts, the number of officially registered 
unemployed under the age of 35 remains significant, with 
concentrations in the Dnipropetrovsk, Lviv and Kyiv re-
gions. A separate problem is the uneven growth of wages. 
In 2023, the average wage in vacancies was 11,559  UAH, 
but regional differentiation was significant. Kyiv, Dnipro-
petrovsk, Lviv and Kherson regions remain the most attrac-
tive in terms of salaries, while the lowest level of payment 
is observed in Luhansk, Vinnytsia and Sumy regions. At 
the same time, the demand for certain professions, such as 
builders, drivers, and electricians, has led to a certain in-
crease in wages in the relevant market segments.

One of the characteristic features of the modern labour 
market in Ukraine is the growing competition for jobs with 
the possibility of remote work. The Remote Employment 
format, which was actively used during the COVID-19 pan-
demic, continued to play an important role in a full-scale 
war, ensuring the continuity of many economic processes. 
According to June 2024, as stated in L.  Yatsenko  (2024), 
more than 14% of the candidates were looking for an online 
job, while the proportion of the relevant vacancies was less 
than 7%, which indicates a significant imbalance between 
supply and demand in this area. Flexible forms of employ-
ment are increasingly attracting workers. According to the 
results of a study of the Work.ua platform, 31% of respond-
ents stated that the most important criterion for choosing 
a job is the ability to work remotely with a flexible schedule 
(Kuzenkova, 2024). Traditional corporate incentives, such 
as a social package, insurance, training compensation or 
participation in internal activities of the company, are of 
secondary importance to them. Overall, the number of jobs 
in Ukraine with remote work has increased by 40% since 
the start of a full-scale invasion. In particular, in Kyiv in 
March 2024, 96% more such vacancies were registered than 
in February 2022. In Kharkiv, the growth was 68%, in Lviv – 
35%, in Odesa – 34%, and in Dnipro – 16%.

Remote work is viewed by employees as an effective 
strategy for personal security, saving time on the way to the 
office, optimising the work regime and expanding employ-
ment opportunities not only at the national, but also at the 
international level. For employers, this solution reduces the 
cost of office rent, technical support and maintenance of 
staff, and also facilitates the involvement of specialists with 

higher qualification regardless of their geographical loca-
tion. In the context of the structural transformation of the 
labour market, flexible forms of employment are becoming 
increasingly important as a means of adaptation to exter-
nal challenges. At the same time, the widespread introduc-
tion of remote work requires the improvement of national 
labour legislation – in particular in the aspects of labour 
relations regulation, social protection and minimisation of 
risks associated with non-standard forms of employment.

Thus, the migration crisis in the war not only com-
plicated the functioning of the labour market, but also 
brought to the fore the need to adapt management strat-
egies to the realities of the crisis period. This requires the 
formation of a new employment model that is capable of 
combining flexibility, inclusiveness and resilience, as well 
as ensuring effective inter-level interaction between the 
state, regions and business. Particular attention should be 
paid to vulnerable groups – women, youth, persons with 
disabilities, who often face multiple barriers to employ-
ment. Limited access to flexible forms of employment, dis-
criminatory practices and weak support infrastructure only 
deepen their marginalisation in the labour market.

Finally, the migration crisis requires a reconsideration 
of traditional approaches to managing employment. Ac-
cording to N. Yurchuk et al. (2021), there is a need for com-
plex labour market reforms aimed at increasing the flexi-
bility and adaptability of the economy, which is consistent 
with the approaches to strategic response to the challenges 
of the migration crisis. V.  Riabchenko  (2024) emphasised 
the need to implement flexible, adaptive management 
solutions that allow you to quickly respond to external 
challenges and maintain the competitiveness of enterpris-
es. The standardised approaches, based on employment 
policies in previous decades, proved ineffective in situa-
tions of extremely high demand variability and fragmen-
tation of labour supply. The migration crisis creates a need 
for integrated governance solutions that take into account 
both the security and demographic context. An impor-
tant condition for the formation of a new architecture of 
the labour market is the development of strategies for the 
preservation of human capital, the adaptation of displaced 
workers and the reintegration of labour migrants. In this 
process, management structures must act in close interac-
tion at the interlevel – from public policy to regional em-
ployment programmes and corporate HR strategies.

To effectively adapt the labour market to the large-scale 
challenges posed by the migration crisis, it is necessary to 
systematically allocate key management functions at three 
interrelated levels: macro-, meso- and micro-levels. This 
approach helps to identify structural imbalances between 
demand and supply of labour and coordinate management 
actions to overcome them. At the macro level, management 
is carried out through the formation of state employment 
policy, the development of legislative and regulatory acts, 
coordination between central authorities, international or-
ganisations and key stakeholders. This level is responsible 
for strategic planning, resource base and creating favour-
able conditions for the integration of internally displaced 
persons and labour migrants into the national economy. 
Of particular importance is the monitoring and forecasting 
of national labour market trends, which allows to quickly 
identify industries with surplus or shortage of staff.
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At the meso level, management functions are imple-
mented through regional authorities, employment ser-
vices, industry associations and local institutions. Here is 
the adaptation of national strategies, taking into account 
the specifics of regional labour markets, the organisation 
of vocational training and retraining, coordination of pro-
grammes to support displaced persons and local residents. 
The regional level provides a bridge between politics and 
specific enterprises, regulating the balance of demand 
and supply of labour and minimising the negative social 
consequences of migration processes. At the micro lev-
el, management is concentrated within individual enter-
prises and organisations that directly implement person-
nel policy, implement internal training and development 
programmes, and adapt working conditions in accordance 
with new market requirements. It is here that there is an 

operational reaction to personnel challenges, such as the 
shortage of skilled workers, changing employment forms 
(for example, remote work) and the introduction of flexible 
management models.

Enterprises play a key role in maintaining and mobi-
lising labour potential in crisis conditions. Interaction and 
coordination of functions at macro-, meso- and micro-lev-
els of labour market management create a holistic system 
that can respond to the challenges of the migration crisis, 
reduce structural imbalances and ensure the stability of the 
national economy. The lack of synergy between these lev-
els significantly reduces the effectiveness of management 
strategies and is fraught with deepening of socio-economic 
problems. The analysis of the key functions of different lev-
els of labour market management, distributed at the mac-
ro-, meso- and micro-levels, is given in Table 1.

Table 1. Key functions of different levels of labour market management

Source: compiled by the authors

Level of 
management Key features Role in adaptation to the 

migration crisis

Impact on structural 
imbalances between supply 

and demand

Macro Level

 Formation of state policy and legislation
 Provision of resources and regulatory 
conditions

 Cooperation with international organisations

 Strategic planning and 
coordination of national action

 Creating conditions for the 
integration of internally 
displaced persons and migrants

 Monitoring and forecasting of 
national trends

 Identify industries with 
personnel shortage or surplus

Meso Level

 Implementation of state policy taking into 
account regional peculiarities

 Coordination of support programmes for IDPs 
and local people

 Interaction with industry associations and 
local institutions

 Organisation of professional 
training and retraining

 Adaptation of national 
strategies to regional needs

 Balancing demand and supply 
at the regional level

 Minimisation of social 
consequences of migration

Micro Level

 Implementation of personnel policy of 
enterprises

 Organisation of internal training and staff 
development

 Managing forms of employment (remote, 
flexible employment)

 Rapid response to personnel 
challenges

 Adaptation of working 
conditions, introduction of 
flexible models of work

 Preservation and mobilisation 
of labour potential

 Reduction of personnel 
shortages within individual 
enterprises

A key problem that requires in-depth understanding 
is that most of the existing management decisions remain 
reactive, that is, aimed at eliminating certain manifesta-
tions of the crisis, and not at its systemic prerequisites. In 
particular, the existing organisational model of the State 
Employment Service showed a low adaptability to spatial 
changes in the labour market structure. Limited access to 
relevant information, uneven distribution of administra-
tive resources and weak coordination with other institu-
tions – all this slows down the formation of effective man-
agement responses. This is especially critical in a situation 
where traditional instruments have lost relevance in new 
conditions, and alternative forms of regulation have not 
yet acquired a systemic nature.

Against this background, the lag in the formation of 
medium- and long-term human capital management strat-
egies is increasing, in particular in the area of forecasting 
labor market needs, updating educational programs in ac-
cordance with new professional demands, and developing 
vocational training infrastructure. Management decisions 
in certain regions remain fragmented and do not take into 
account the peculiarities of the local labour market, which 
increases the stress in the social sphere. An additional di-
mension of the problem is related to the unwillingness of 

the state system to large-scale digital transformation of 
the employment sphere. The lack of a unified digital eco-
system that would combine educational services, employ-
ment mediation and market analytics, deprives the system 
of opportunities for personalised management decisions. 
This makes it difficult to quickly respond to situations of 
staff shortage or exceeding them in individual sectors. At 
the same time, the emigration of highly qualified special-
ists and the reduction of motivation to return labour mi-
grants pose long-term threats to restore the human poten-
tial of the country. In this context, it is important not only 
to maintain the balance of available resources, but also to 
strategically shape the conditions for reproduction and 
preservation of intellectual capital.

While strategic disintegration, regulatory inertia and 
institutional disunity are observed at macro and meso 
levels, Ukrainian enterprises directly experience the con-
sequences of the crisis in the form of tactical and human 
resources management challenges. Changing the struc-
ture of the workforce, reducing its availability, high staff 
turnover, as well as increasing uncertainty in the labour 
market form the need to adapt internal management 
strategies. Among the main managerial challenges faced 
by enterprises in the conditions of military turbulence, it 
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(Ukrainians’ salary expectations..., 2025). This shows a sig-
nificant gap between employee expectations and real job 
offers in the labour market.

In the structure of the reasons for personnel diffi-
culties, 16.1% of employers note inflated salary expecta-
tions of candidates, 4.1% point out difficulties caused by 
geographical conditions of doing business, 2.3% point 
out the unwillingness of candidates to work in low-pro-
file companies. In response to these challenges, 53.5% of 
enterprises introduce internal staff retraining or redistri-
bution of responsibilities, 32.6% implement programmes 
for young professionals, 23.9%  – automate individual 
processes, 16% – attract external resources through out-
sourcing, and 8.8% are orientated towards older workers  
(Robota.ua, 2024). In 2025, staffing difficulties and strate-
gies of employers in Ukraine have undergone some chang-
es compared to the previous year. 15% of the surveyed em-
ployers noted inflated salary expectations of candidates as 
one of the main reasons for difficulties in recruitment (75% 
of employers...,  2025). This indicates the preservation of 
the tendency to high demands on the part of job seekers. 
In response to these challenges, 75% of businesses plan to 
wage increases in 2025, particularly in agriculture, mining, 
and manufacturing. This shows the desire of employers to 
retain and attract qualified personnel. As for HR strategies, 
52% of employers have indicated the preservation of the 
full team as the main priority for 2025. In general, in 2025, 
employers keep focused on increasing wages and staff sta-
bility as the main strategies to overcome personnel diffi-
culties. Dynamics of key indicators of personnel situation 
in 2024-2025 is shown in Figure 1.

is worth highlighting the shortage of personnel of critical 
specialities. According to a study conducted by the on-
line platform Robota.ua (2024), the shortage of staff was 
considered critical by 75.1% of the employers surveyed. In 
case of evacuation, mobilisation, emigration of employees 
and structural shift of the employment market, ensuring 
continuity of operational processes turns into a constant 
challenge. Only 8.6% of companies do not experience a 
shortage of staff, while the rest are actively looking for 
ways to overcome it.

In addition, enterprises are faced with the discrepancy 
of expectations of employees to working conditions, which 
leads to a decrease in motivation, difficulties with the in-
volvement of staff and a general drop in organisational loy-
alty. High competition for specialists forces employers to 
revise approaches to personnel management, implement 
flexible schedules, remote formats, additional intangible 
incentives that require resources and new competencies 
in HR departments. The average salary expectations on 
the part of applicants in March 2024 reached 22,653 UAH, 
while the average employer offer was only 19,603  UAH, 
which forms a gap of 3,050 UAH. For comparison, in Jan-
uary 2022, this gap was 7 times smaller and amounted to 
445 UAH, which indicates a significant increase in wages 
expectations against the background of limited resources 
of companies (Robota.ua, 2024). The average salary expec-
tations of Ukrainian employees in 2025 significantly exceed 
the proposals of employers. 30% of the respondents con-
sider the optimal salary in the range of 30,000-50,000 UAH, 
another 25% are trying to earn more than 50,000  UAH. 
While only 13% are ready to work for 10,000-20,000 UAH 

Figure 1. Key indicators of personnel situation: staff shortage and salary expectations (2024-2025)
Note: share of employers who recognised a staff shortage; share of companies without staff shortages; inflated salary expectations of 
candidates
Source: compiled by the authors
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An equally important challenge is to increase the risks 
of personnel exhaustion and emotional burnout of staff, 
associated with chronic tension, danger and increased 
workload on those employees who remain on the ground. 
The lack of systematic support from the state, instability of 
the environment, limited access to professional develop-
ment create an additional burden on management, which 
is forced to perform the functions of crisis management. 
Finally, a common problem is the loss of personnel reserve 
and the complexity of staff development planning, which 
demotivates the management corps and makes it impossi-
ble for strategic personnel forecasting. All this is reinforced 
by the instability of demand, interruptions in logistics and 
the constant need to respond to situational threats.

The crisis nature of the current situation requires a 
generalisation of typical configurations of managerial 
problems, which are manifested at different levels – stra-
tegic, regional and operational. The complex of identified 
imbalances, crisis effects and transformations in the la-
bour market shows that the modern employment man-
agement system was facing a multi-level and multi-vec-
tor crisis of managerial compliance. This is not only about 
the gap between the capabilities of institutions and the 
dynamics of the market, but also about the profound dis-
crepancy between the traditional logic of managing the 
conditions of military instability, the hybrid functioning 
of the economy and the changed models of behaviour of 
employees and employers. Changing the structure of la-
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bour resources, mass labour migration, growth of shadow 
employment, critical overload of certain regional labour 
markets, reduction of the effectiveness of institutional 
regulation, weakening of personnel reserves of enter-
prises and increasing competition for specialists  – all 
this forms a new managerial reality, in which the crisis 
response should be transformed into a systemic trans-
formation management. Before moving to the search 
for answers, it is advisable to outline the typical struc-
ture of managerial challenges faced by the employment  

management system in the context of the migration cri-
sis. This typology will identify not only the most critical 
problem areas, but also differentiate responsibility and 
response tools between different levels of governance – 
public, regional and corporate. The analysis presented in 
the article gives grounds to form a generalised typology 
of managerial challenges of transformation of the labour 
market in the conditions of the migration crisis, covering 
all levels of management  – from national to individual 
enterprises (Table 2).

Source: compiled by the authors

Level of 
management Challenge category The essence of the challenge Characteristics of manifestation/

consequences

Macro Level

Institutional inconsistency Insufficient interagency coordination 
between state institutions

Disintegration of the state employment 
policy, duplication of functions, 
fragmentation of programmes

Asymmetry of supply and demand
Structural discontinuities between 

sectors with redundancy and human 
resources deficits

Inefficient use of labour potential, 
reducing economic productivity

Migration human capital outflow Mass emigration of highly qualified 
specialists

Loss of intellectual potential, slowdown 
of innovative development

Limited digitalisation of the 
labour market

Lack of a single digital employment 
ecosystem

Slow response to imbalances, weak 
analytics, low policy personalisation

Meso Level

Regional imbalances Uneven load on labour markets in 
different areas

Infrastructure overload, lack of 
resources in host communities

Low efficiency of IDP integration IDPs do not meet the requirements of 
local labour markets

Rising unemployment, shadow 
employment, social exclusion

Educational discrepancy Lagging professional education from 
market needs

Reducing the competitiveness of the 
regional labour market

Lack of resources for retraining Limited funding of training 
programmes

Impossibility of adaptation of labour 
resources to the changed structure of 

demand

Micro Level

Staff shortage High staff turnover, mobilisation, 
evacuation

Disruption of operational processes, 
increased load on residual personnel

High expectations of candidates The gap between the expected and 
real wages

Complications of recruiting, reduction 
of organisational loyalty

Staff exhaustion Chronic tension, emotional burnout Reduced productivity, health risks for 
staff

Lack of internal strategic decisions Lack of personnel development 
planning, weak HR forecasting

Personnel reserve degradation, loss of 
managerial flexibility

Lack of internal adaptation 
programmes

Lack of integration mechanisms 
for new employees and young 

professionals

Complexity of integration of new 
employees, loss of loyalty, increased 

level of adaptation risks

Table 1. Typology of management challenges of labour market transformation in conditions of migration crisis

Overcoming the identified management challenges in 
the transformation of the labour market in the conditions 
of the migration crisis requires not fragmentary, but com-
plex, coordinated management actions integrated into the 
vertical of the state, regional and corporate policy. The re-
sponse to the existing challenges should be aimed at adapt-
ing the labour potential, minimising structural imbalances, 
preserving human capital and stabilising social and labour 
relations in the face of uncertainty. At the level of public 
administration, the priority is the rethinking of the system 
of regulation of employment. It is about the need to intro-
duce new models of interaction between the actors of the 
labour market, to increase the flexibility of institutions, to 
revise traditional approaches to professional orientation, 
to predict personnel needs and to quickly reconfigure the 
policy of supporting the unemployed. The formation of a 
digital employment ecosystem with the function of mon-
itoring and analytics will ensure a real-time managerial 

response. At the same time, it is strategically important to 
update the model of attracting and returning labour mi-
grants by creating economic, social and professional incen-
tives for their integration into the national economy.

At the regional level, the policy should be aimed at 
supporting the territorial adaptability and social integra-
tion of internally displaced persons, developing partner-
ships between local authorities, business and educational 
institutions, and providing targeted training programmes 
that take into account the specifics of the local labour 
market. In this regard, it is important to strengthen the 
institutional capacity of regional employment centres by 
transforming them from administrative tools into active 
agents of human capital management. At the enterprise 
level, the transformation processes in the labour market 
need to adapt personnel policy to the conditions of high 
staff turnover, shortage of qualified workers and changing 
motivation models.



• Development Management. 2025. Vol. 24, No. 3 •

Achkasova et al.

29

In response to new challenges, employers are forced 
to apply internal vocational training mechanisms, imple-
ment flexible forms of employment, adapt remuneration 
systems and create conditions for stabilising labour collec-
tives. At the same time, the crisis increases the need for 
the formation of internal personnel reserves, personnel 
development planning and implementation of stress man-
agement practices and mental well-being of employees. All 
this requires not only financial resources, but also a new 
management culture, which is able to integrate strategic 

personnel management tools in conditions of uncertain-
ty. Thus, in response to the identified challenges of trans-
forming the labour market in the conditions of the migra-
tion crisis, a three-level model of management actions, 
covering macro-, meso- and micro-level of management, 
has been formed. It is based on the principles of synchro-
nisation of institutional efforts, regional adaptability and 
internal flexibility of organisations. A generalised system 
of actions, structured according to the levels of control, is 
given in Table 3.

Table 3. The system of management actions in response to the challenges  
of the transformation of the labour market in the context of the migration crisis

Source: compiled by the authors

Level of management Management actions

Macro Level
(public policy)

Creating a single digital employment ecosystem
Modernisation of demand forecasting in the labour market

Enhanced coordination between government, business and education
Implementation of return strategies for migrant workers

Meso Level
(regional policy)

Integration programmes for IDPs according to regional demand
Professional clusters of retraining based on partnerships

Monitoring and rapid response to local challenges
Expanding the functions of local employment centres

Micro Level
(enterprises)

Internal training, mentoring and adaptation programmes
Flexible employment models: remote work, part-time employment

Intangible motivation: social packages, leadership development
Personnel development planning and personnel reserve formation

Mental health support and burnout prevention

Within the framework of the proposed system of man-
agerial actions, it is extremely important not only to im-
plement individual tactical response measures, but also to 
gradually move on to a long-term strategy for managing 
transformational processes in the labour market. This tran-
sition involves the formation of a targeted vision image of 
the future, based on institutional adaptability, digital in-
tegration, social orientation and sustainability of human 
capital. The definition of this strategic direction allows to 
coordinate current management actions with a promising 
model of the labour market, which is able not only to over-
come crises, but also to form the basis for sustainable de-
velopment and social cohesion in conditions of an uncer-
tain future. In this context, the key factor of modernisation 
should be the development of adaptive institutions capa-
ble of acting in a high-uncertainty environment. It is about 
creating a system of managerial decision-making based on 
data, forecast models, algorithms of artificial intelligence 
and processing of large amounts of information. The move 
to data as a source of management logic reduces the time 
lag between problem detection and decision making, pro-
viding a rapid update of employment strategies based on 
real changes in demand and supply structure. The forma-
tion of a digital infrastructure, which includes platforms 
for career guidance, monitoring, microlearning, analytics 
and interaction between employers and job seekers, is a 
condition for creating an effective, transparent and flexible 
employment system. 

At the centre of such a vision there should be a con-
stancy of human capital, provided through access to con-
tinuous education, a safe working environment, preserva-
tion of the psycho-emotional well-being of employees and 

integration of the principles of social justice. This includes 
reorientation of the employment policy to support individ-
ual professional development paths, stimulation of mobil-
ity, development of future competences and overcoming 
barriers to participation in the economic life of vulnerable 
groups. At the same time, flexible forms of employment 
should be regulated and institutionally enshrined as equal 
models, which allows to include in formal market relations 
new groups of employees and to reduce the level of latent 
unemployment.

In the future, intersectoral partnership as a tool for 
coordinating actions in the field of labour potential forma-
tion is of particular importance. Interaction between the 
education system, employers, state institutions and civil 
society should ensure training of personnel that meet the 
new technological and socio-economic needs. Thus, the 
visionary model of the labour market should be based on 
a combination of institutional flexibility, digital maturity 
and human capital orientation as a driver of change, which 
allows not only to overcome the consequences of crises, but 
also to form a qualitatively new employment paradigm in 
conditions of uncertainty and global transformations. The 
generalisation of the results of the study shows the need to 
develop a comprehensive system of management actions 
differentiated by the levels of state, regional and corporate 
policy, which corresponds to the complexity of labour mar-
ket transformations in the context of the migration crisis. 
Comparison of the obtained results with the positions of 
foreign researchers shows the relevance of the topic at the 
international level and allows to identify both the points of 
intersection and the differences in approaches to assessing 
the challenges and response strategies.
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The results obtained are consistent with the conclu-
sions of M. Al-Dalahmeh & K. Dajnoki (2021), who system-
atically analysed the impact of migration processes on the 
labour market of developed countries. As in this study, the 
authors emphasised the need for institutional renewal and 
flexible mechanisms for state regulation of employment, 
which should be based on digital infrastructure, real-time 
analytics and intersectoral interaction. This position is 
completely correlated with the conclusions on the creation 
of a single digital employment ecosystem in Ukraine. Sim-
ilar ideas are traced in M. Dias-Abeu (2021), where the role 
of legal institutions in mediating between migration chal-
lenges and the state of the labour market is emphasised. 
The author proved that the effectiveness of employment 
regulation directly depends on the ability of institutions 
to adapt to the changed socio-economic dynamics, which 
is also confirmed by the conclusions of this study on the 
example of Ukrainian realities.

At the level of regional administration, the findings 
are confirmed in the works of L. HadjAbdou  et al.  (2024) 
and A. Postepska & A. Voloshyna (2025), who analysed the 
impact of forced migration on local labour markets in the 
Czech Republic and Austria respectively. As in this study, 
the authors emphasised the need for territorial adapta-
tion, the development of local clusters of professional re-
training and strengthening the role of local employment 
services as active subjects of management. These authors 
have reached methodological and meaningful proximity 
in understanding the importance of regional adaptability 
as a condition for the effective integration of internal-
ly displaced persons into the labour market. Research by 
J. Wachs (2023) and M. Berte et al. (2023) deserve special 
attention as examples of using digital footprints to mon-
itor migration mobility of highly qualified staff. In both 
cases, the scale of human capital losses in the IT industry 
has been confirmed, which is consistent with analytical 
observations within this study on the need to maintain 
key competencies, plan personnel reserves and implement 
flexible employment models.

In general, the analysis of foreign sources reveals sev-
eral key conceptual approaches to this issue that corre-
late with the conclusions of the study, while supplement-
ing them or pointing out the potential vectors of further 
scientific research. The first group consists of works that 
dominate the macro-approach to the study of the impact 
of migration on the labour market, with a focus on institu-
tional reform and adaptation of state policy. The studies by 
M. Al-Dalahmeh & K. Dajnoki (2021), M. Dias-Abeu (2021), 
M. Dahlberg et al. (2022) and Eurofound (2024) substanti-
ate the importance of revising models of state regulation of 
employment in response to changing migration flows. The 
focus of these studies is the need to improve legal mech-
anisms, increase the flexibility of state institutions, digi-
talise infrastructure and strengthen interaction between 
sectors. The focus of these studies is the need to improve 
legal mechanisms, increase the flexibility of state institu-
tions, digitalisation of infrastructure and enhance interac-
tion between sectors. This confirms and complements the 
conclusions about the strategic expediency of building a 
single digital employment ecosystem that can respond to 
changes in real time, and the introduction of cross-sectoral 
partnerships to preserve and return labour resources.

The second group consists of empirical studies cover-
ing transformations at the regional level under the influ-
ence of population movement. In particular, in works by 
K.  Huk & A.  Zeynalov  (2022), L.  HadjAbdou  et al.  (2024), 
A.  Postepska & A.  Voloshyna  (2025), demonstrated that 
territorial imbalances due to forced migration strengthen 
regional development unevenness, actualising the need for 
flexible localised strategies for managing the labour mar-
ket. The idea of developing regional clusters of retraining 
and strengthening the institutional capacity of local em-
ployment services, proposed in the study, is in logical con-
nection with similar approaches.

A separate group of sources focuses on the micro 
level and highlights the organisational aspects of adap-
tation to crisis changes, in particular in the employment 
of highly qualified personnel. M.  Berte  et al.  (2023) and 
J.  Wachs  (2023) investigated the professional mobility of 
Ukrainians using digital footprints, stating the loss of a sig-
nificant part of human capital in the IT industry. The ne-
cessity of formation of internal personnel reserves, main-
tenance of organisational knowledge and development of 
mechanisms of professional growth, which is quite con-
sistent with the proposals for strengthening the personnel 
policy of enterprises in the study, has been specified. Sim-
ilar accents are found in A. Giacomo et al.  (2023) reports, 
where the emphasis is placed on the restoration of the la-
bour market by activating internal resources and managing 
knowledge at the enterprise level.

Another important analytical area concerns the hu-
manitarian and legal dimension of forced migration. 
K.  Sandvig & A.  Garnier  (2022) and Eurofound  (2024) 
stressed the importance of long-term strategies for inte-
grating displaced people beyond crisis response and pro-
vide for systematic work with professional adaptation, 
mental health and decent working conditions. Such con-
siderations echo the need to form a new management cul-
ture, which in Ukrainian conditions should integrate social 
sensitivity into strategic personnel management models. It 
should be emphasised that most foreign studies offer ei-
ther fragmented solutions at certain levels of government 
or are concentrated on specific industries or territories. In 
contrast, the results of the study allowed to formulate a 
three-level model of systemic managerial response, which 
combines institutional modernisation, regional adaptation 
and organisational flexibility. The integration of these ap-
proaches is a decisive factor in ensuring the stability of the 
labour market in the context of migration turbulence.

 CONCLUSIONS
The study allowed to draw detailed conclusions regarding 
the impact of the war-induced migration crisis on the labor 
market. The study allowed to form detailed conclusions re-
garding the impact of the the war-induced migration crisis 
on the labor market of Ukraine and to develop specific rec-
ommendations for its stabilisation. It was found that the 
transformation of the labour market has a multifaceted na-
ture, which manifests itself at all levels of management and 
requires a comprehensive response. At the macro level, an 
institutional imbalance was identified, which is expressed 
in a significant quantitative discrepancy between the de-
mand and the supply of labour. This is confirmed by the fact 
that as of the beginning of 2024, the number of registered 
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unemployed is almost 2.5 times higher than the number of 
available vacancies. At the same time, there was a shortage 
of strategic vision in management, which leads to inco-
ordinated actions in the field of state employment policy.

At the meso-level, the gap between local labour mar-
ket needs and regional governance efficiency is recognised 
as a key problem. In some areas, such as construction or 
mobile food, there is an acute shortage of staff, while in 
others, such as financial markets or insurance, the num-
ber of applicants is significantly higher than the number 
of vacancies. This imbalance shows the low adaptability 
of regional governance instruments to dynamic changes. 
At the micro level, the main challenges are personnel in-
stability and qualification shortages. The study found that 
much of the economically active population, temporarily 
displaced, cannot find formal employment that contributes 
to the growth of shadow employment. In addition, there is 
a significant risk of intellectual migration, since more than 
70% of Ukrainian refugees have higher education, but of-
ten have to work on low-skilled jobs, which reduces their 
motivation to return. An additional problem is the need to 
adapt staff to new conditions, which requires the introduc-
tion of flexible forms of employment, such as remote work, 
which is sought by more than 14% of potential employees. 

Based on these results, a multi-level system of man-
agement actions has been proposed, which provides for 
the synchronisation of institutional efforts at the state 

level, increasing regional adaptability to local challenges 
and increasing internal flexibility of organisations. This 
approach allowed to create a target image of the future 
labour market – adaptive, digital-orientated and resistant 
to crisis phenomena. Analysis of relevant scientific sourc-
es confirmed the scientific and practical significance of the 
chosen problems. The relevance of the research results 
from the standpoint of modern scientific thought in the 
field of migration policy, labour market, digital governance 
and institutional economics has been confirmed. The pro-
posed solutions are practically orientated and based on the 
principles of adaptability, digital integration, intersectoral 
coordination and preservation of human capital. In the fu-
ture, further research should be focused on the empirical 
measurement of the effectiveness of the proposed manage-
ment decisions, the expansion of digital analytics methods 
and the analysis of the relationship between labour migra-
tion and the innovative potential of regions.
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Анотація. Міграційна криза, спричинена війною, суттєво трансформує ринок праці України та вимагає 
переосмислення підходів до його відновлення. Метою дослідження було обґрунтувати типологію управлінських 
викликів трансформації ринку праці в умовах міграційної кризи та сформувати систему стратегічних управлінських 
рішень для їх подолання. Для досягнення мети застосовано контент-аналіз наукових джерел, статистичний аналіз 
даних Державної служби зайнятості України та міжнародних організацій, порівняльний аналіз українських 
і зарубіжних підходів до регулювання ринку праці, а також метод узагальнення для систематизації отриманих 
результатів. У результаті сформовано узагальнену типологію управлінських викликів за рівнями управління: 
на макрорівні виявлено інституційний дисбаланс системи зайнятості та дефіцит стратегічного бачення; на 
мезорівні  – розрив між локальними потребами ринку праці та інструментами регіонального управління; на 
мікрорівні – кадрову нестабільність, дефіцит кваліфікацій і виклики адаптації персоналу до нових умов. На основі 
отриманих результатів запропоновано багаторівневу систему управлінських дій, скоординованих на макро-, мезо- 
та мікрорівні. Вона ґрунтується на принципах синхронізації інституційних зусиль, регіональної адаптивності та 
внутрішньої гнучкості організацій. Визначено цільовий візійний образ ринку праці майбутнього – адаптивного, 
цифрово орієнтованого, стійкого до викликів та здатного до збереження і відтворення людського капіталу. 
Результати дослідження можуть бути використані органами державної влади, регіональними управлінськими 
структурами та бізнесом для розробки стратегій реагування на кризові виклики, а також як основа для подальших 
наукових розробок у сфері управління ринком праці в умовах міграційних процесів

Ключові слова: трудова міграція; структурні дисбаланси; стратегічне управління; людський капітал; цифровізація; 
політика зайнятості; система управлінських дій
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Abstract. In the context of digital transformation and changes in the labour market, traditional approaches to human 
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 INTRODUCTION
Technological changes, such as automation, artificial in-
telligence and digitalisation, have radically transformed 
the labour market. These changes have increased the re-
quirements for flexibility and adaptability of employees, 
requiring them to constantly update their knowledge and 
skills. In such conditions, traditional educational models 
are gradually losing their effectiveness and are currently 
unable to provide a rapid response to the dynamic needs of 
the economy, which led to the development of the concept 
of lifelong learning. This concept has become important for 
the development of human capital, since continuous learn-
ing allows an employee to remain competitive in the labour 
market, constantly developing new competencies that meet 
current challenges. For organisations, implementing such 
a concept means maintaining innovation and productivity, 
since their employees always have the knowledge in de-
mand and for the economy, lifelong learning is a guarantee 
of sustainable development and the ability to adapt to glob-
al changes, ensuring competitiveness in the global market.

As E.  Ostmeier & M.  Strobel  (2022) and B. Audrin  et 
al. (2024) have pointed out, Industry 4.0, characterised by 
the total implementation of digital technologies, automa-
tion and the use of the Internet of Things (IoT), has radically 
transformed the requirements for employee competencies. 
In this new industrial landscape, where the physical and 
digital worlds are closely integrated, traditional skill sets 
become insufficient. At the same time, a special emphasis 
should be placed on the development of such competen-
cies as flexibility and critical thinking of an employee, since 
Industry 4.0 requires not just performers, but thinking 
specialists capable of innovation and continuous self-im-
provement. It corresponds to the concept of lifelong learn-
ing, which, according to A. Ivashura et al. (2022), S. Webb et 
al. (2022) and A. Sandblad (2023), is a key tool for adapting 
to the rapidly changing social and professional environ-
ment. This means that an employee must be prepared for 
the fact that their profession or skills may change and need 
to be supplemented throughout the life and not only at the 
initial stage of their career. This approach ensures personal 
flexibility and the ability to function successfully in condi-
tions of uncertainty and innovation.

According to the World Economic Forum, more than 
50% of employees worldwide will need to be retrained or 
upskilled by 2027 to meet the demands of new professions 
that did not exist even ten years ago (Future of jobs re-
port, 2023). Given this, researchers C. Romero & S. Ventu-
ra (2020) and L.M. Håkansson et al.  (2023) emphasised in 
their works that in the conditions of dynamic changes in 
the labour market, it has become extremely important to 
develop in employees the so-called “learning agility”, which 
is not just the ability to absorb information but a complex 
characteristic that encompasses the ability to quickly and 
effectively acquire new knowledge and, most importantly, 

transform it into practical application. Thus, “learning agil-
ity” goes beyond the traditional understanding of learning, 
as it involves both the ability of cognitive assimilation and 
a high level of self-reflection, openness to new experience 
and willingness to experiment. A highly “learned” employ-
ee is not afraid to face unfamiliar tasks, quickly analyses 
the situation, studies the necessary information and imple-
ments the acquired knowledge to achieve certain results. 
This allows companies to quickly respond to the challeng-
es of the digital age and maintain their competitiveness.

In addition, scientific research in the field of psychol-
ogy, in particular J. Sweller (2020) emphasised the impor-
tance of developing metacognitive skills. This is not just 
the employee’s ability to learn, but the ability to be aware 
of and manage learning process. Developed metacognitive 
skills contribute to effective learning planning, monitoring 
its progress, evaluating results and adjusting strategies, 
which is directly related to the successful implementation 
of self-education models and individual educational trajec-
tories. In this context, the concept of lifelong learning be-
comes a key element of human capital development strat-
egies, as it ensures constant updating of knowledge and 
skills, which is the foundation for adapting to rapid chang-
es in the labour market and in society as a whole. Moreover, 
lifelong learning is the basis for the formation of an inclu-
sive and sustainable knowledge society, where everyone, 
regardless of age or primary education, has the opportunity 
to develop their potential throughout their lives.

Thus, the relevance of the chosen topic is stipulated by 
the challenges faced by modern society, in particular: pro-
cesses automation, changing requirements for qualifica-
tions, the growth of the number of new professions and the 
disappearance of old ones. All these aspects stipulate the 
necessity of a systematic study of the digital transforma-
tion impact on educational practices and the development 
of human capital. The goal of this study was to analyse the 
transformation of the approach to the development of hu-
man capital in the context of digitalisation and the spread 
of continuing education practices. This goal was achieved 
through the following objectives: to analyse the content of 
the “human capital” concept and the concept of lifelong 
learning; to identify key aspects of the digital transforma-
tion impact on educational models; to analyse the practice 
of developing and applying lifelong learning in different 
countries; to make recommendations for improving ap-
proaches to the implementation of lifelong learning in or-
der to develop human capital in the digital era.

 LITERATURE REVIEW
The concept and evolution of lifelong learning
The concept of “lifelong learning” emerged in the sec-
ond half of the 20th century as a response to the growing 
need for continuous updating of knowledge and skills.  

including the digital divide, insufficient motivation for learning and a failure of educational programmes to meet the 
needs of the labour market. Based on the carried-out study, recommendations for further implementation of lifelong 
learning to ensure the development of human capital have been made. The practical value of the study is determined by 
the creation of a theoretical basis for improving educational programmes, corporate training and state policy aimed at 
supporting lifelong learning in the digital economy

Keywords: competencies; digital literacy; digital transformation; meta-competencies; online learning
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International organisations such as the Council of Europe, 
the European Commission and the Organization for Eco-
nomic Cooperation and Development (the OECD) played 
a significant role in the development of this concept. The 
publication of the report on “Education: The hidden treas-
ure” edited by J. Delors et al.  (1996) was a key milestone. 
This report laid the foundation for reconsidering the role 
of education as a continuous process covering all stages of 
a person’s life. In the following decades, the concept of life-
long learning was further developed in the strategic doc-
uments of the European Union and the OECD. According 
to the OECD (2023) report, lifelong learning is considered 
as a key to sustainable economic growth, innovation and 
social inclusion. Within the framework of the modern dis-
course, the emphasis is shifting from formal education to 
the integration of non-formal and informal learning, the 
recognition of the results of individual educational expe-
rience and the personalisation of educational trajectories. 
Thus, as O. Protasenko (2024) pointed out, the evolution of 
the concept of lifelong learning reflects the transition from 
a linear model of education to a dynamic, continuous and 
multi-level system that meets the challenges of the digital 
economy and the knowledge society.

Human capital theory emerged in economics in the 
mid-twentieth century as an attempt to explain the con-
tribution of education and professional skills to econom-
ic growth. According to K.G. Abraham & J. Mallatt (2022), 
S.  Leoni  (2023) and P.  Auerbach & F.  Green  (2024), ap-
proaches to the interpretation of human capital have ex-
panded significantly in the context of digitalisation and 
automation. Modern research emphasises the need to de-
velop soft skills, digital literacy, creativity and the ability to 
interdisciplinary interaction. Attention is also focused on 
the concept of learning agility – the ability to quickly adapt 
and master new things in conditions of uncertainty. Com-
plementing classical economic models, A.  Aman-Ullah  et 
al. (2022) and L. Arokiasamy et al. (2023) considered human 
capital from the perspective of modern theories as a set of 
knowledge, skills, abilities, attitudes and motivations that 
are formed throughout life, rather than within the frame-
work of formal education. This makes lifelong learning not 
just an element of professional growth, but a strategic re-
source for sustainable economic development.

The relationship between learning and human capital
Lifelong learning affects directly the development of hu-
man capital, providing for a constant updating and expan-
sion of competencies required in the conditions of digital 
transformation of the labour market. Studies by S.  He & 
H. Yao (2022) and S. Sidenko (2024) proved that a signifi-
cant part of employees (regardless of their field of activi-
ty) needs retraining and advanced training. Moreover, the 
connection between continuous learning and human capi-
tal productivity is confirmed by empirical data. E.S. Knud-
sen & L.B. Lien  (2023) and the OECD (2023) pointed out 
that countries with a high share of employees involved in 
continuous learning demonstrate a higher level of employ-
ment, innovative activity and social mobility. In the long 
term, this leads to an increase in the competitiveness of the 
national economy.

From the perspective of the sociocultural approach 
developed by F.B. Mecocci et al.  (2022) and I. Shavkun & 

Y. Dybchinska (2022), lifelong learning allows a person to 
remain an active participant in social interaction and con-
tributes to the development of cognitive and metacognitive 
skills. Thus, lifelong learning is both an economic catego-
ry and a mechanism for individual development and so-
cial inclusion. Therefore, the concept of lifelong learning 
is a key paradigm of modern educational discourse, which 
reflects the transition from a linear model of knowledge 
acquisition to a continuous, integrative and personalised 
process of their assimilation throughout life. At the same 
time, considering lifelong learning from the perspective 
of human capital theories suggests its fundamental role 
in the formation and reproduction of a set of knowledge, 
skills and attitudes that are crucial for both individual and 
socio-economic development. All these aspects necessitate 
the study of the lifelong learning impact on approaches to 
human capital development.

 MATERIALS AND METHODS
A comprehensive interdisciplinary approach, developed in 
the works of L. Nowell et al. (2022) and M.L. Rethlefsen et 
al.  (2022), served as a methodological basis of the study, 
which provided a comprehensive analysis of the studied 
problem. The content analysis was used to identify key 
concepts, trends and discursive strategies in the scientific 
and analytical literature on the issues of lifelong learning 
and human capital development. The analytical search and 
review of scientific articles over the past ten years present-
ed in well-known international databases (Scopus, Web of 
Science, Google Scholar, etc.), as well as books and their 
chapters, reports and presentations of international organ-
isations (e.g., the OECD, the European Commission,) and 
large consulting companies, such as McKinsey & Compa-
ny) were carried out with the help of content analysis. In 
addition, state strategies for the development of education 
and human capital were studied within the framework of 
content analysis. During the content analysis, special at-
tention was paid to looking for information on: new com-
petencies needed in the labour market (e.g., flexibility, 
critical thinking, digital literacy); existing approaches to 
organising lifelong learning (online courses, corporate 
training, etc.); the role of a state, business and each person 
in lifelong learning; difficulties that arise when implement-
ing lifelong learning. Conclusions on the main trends and 
differences in views on the studied problem were drawn on 
the basis of the study results.

The comparative analysis allowed for a comparison 
of different strategies in the field of education and digital 
transformation, identification of common features and dif-
ferences in approaches to the implementation of lifelong 
learning and human capital development. The comparative 
analysis included the following: a comparison of national 
educational strategies in countries with different levels of 
economic development and digital maturity; a comparison 
of models of financing and state support for lifelong learn-
ing; identification of common features and differences in 
approaches to the implementation of lifelong learning pro-
grammes and human capital development; effectiveness 
evaluation of specific initiatives and pilot projects.

The system analysis was used to identify the rela-
tionships between educational policy, economic trans-
formations and human capital development, as well as to  
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develop recommendations for the implementation of life-
long learning for the growth of human capital. The analysis 
was carried out in the following order: identification and 
assessment of problems in existing education and human 
capital development systems, hindering the effective im-
plementation of lifelong learning; analysis of hierarchies to 
determine the levels of management and decision-making 
in educational systems, as well as their impact on flexibility 
and adaptability to new requirements. This approach con-
tributed to both understanding the current state and devel-
oping comprehensive and substantiated recommendations 
for the development and implementation of lifelong learn-
ing to develop human capital in the digital economy.

Various scientific sources, which provided an in-depth 
analysis of the problem, served as the empirical basis of 
the study. Modern scientific publications were used in 
the course of the empirical study, covering research in the 
field of lifelong learning, human capital development and 
the impact of digital transformations, analytical reports 
of leading international organisations, such as the OECD, 
which provides comprehensive data and recommendations 
on education and employment policies, as well as the Eu-
ropean Commission, which develops strategies for skills 
development and support for lifelong learning in the Eu-
ropean Union countries. A special attention was paid to 
current statistical data, in particular Human development 
reports (2024). The use of these sources made it possible to 
analyse the current state of the studied problem, as well as 
to identify key development trends and outline promising 
areas for further research and practical implementation. 
Such a comprehensive approach to data collection and 
analysis ensured the objectivity and validity of the drawn 
conclusions.

 RESULTS
The impact of digital transformation 
on competency requirements
Digital transformation, covering all areas of economic and 
social life, has become a key factor in structural changes in 
the labour market and in the vocational training system. 
As G. Nazarova et al. (2022) point out, the development of 
technologies such as artificial intelligence, machine learn-
ing and business process automation have created new 
working conditions and put forward qualitatively different 
requirements for employee competencies. The modern la-
bour market is under constant transformation, driven by 
the rapid development of digital technologies. More and 
more processes in production, logistics, media, education 
and even healthcare are being automated. As a result, a 
number of professions have lost their relevance. Accord-
ing to the World Economic Forum forecasts (Future of jobs 
report, 2023), about 800 million jobs in the world may be 

replaced by automated systems by 2030. At the same time, 
new professions and fields of activity related to data anal-
ysis, digital platform management, development and sup-
port of AI systems, cybersecurity and digital marketing are 
being created.

Moreover, as far as the impact of digital transformation 
on employee competence is concerened, the OECD (2023) 
report states that lifelong skills are a key to adapting to 
global trends (digitalisation, population aging, technologi-
cal change, pandemics) and also emphasises that essential 
“transversal” skills (critical thinking, teamwork, analyt-
ics) are in high demand and significantly increase labour 
productivity. The recommendations of the EU Council on 
the need to implement continuous training of employees 
highlight key competencies, including digital literacy, so-
cial communication, flexibility, entrepreneurial skills, etc., 
which are essential for employees throughout their lives 
(Council of the European Union, 2018). At the same time, 
the consulting company McKinsey & Company (2024) in its 
annual report emphasised the importance of digital trans-
formation of education through the use of microcredits, 
personalised learning, the use of big data, artificial intelli-
gence for the adaptive transition of employees to new work 
requirements. The company predicted that digital educa-
tion could increase global GDP by $2.7 trillion per year over 
the next five years. The company also believes that contin-
uing education helps improve a person’s digital, social and 
cognitive skills, increasing employee competitiveness.

At the same time, flexibility is becoming a new stand-
ard in the employment structure. Non-standard forms of 
work are spreading, e.g. freelance, project employment, 
remote work and flexitime. These changes require quick 
adaptation, retraining and effective self-organisation in 
conditions of uncertainty and constant change. The skills 
of traditional “hard” professionalism are becoming insuf-
ficient, as the abilities for self-renewal, interdisciplinarity 
and digital mobility come to the forefront. Meanwhile, new 
realities of work involve the development of a wide range of 
digital and meta-competencies rather than just the knowl-
edge of specific tools and technologies. These digital com-
petencies are understood as the ability to effectively use 
digital resources, technologies and data to solve profes-
sional tasks. It includes working with information, digital 
communication, creating digital content, understanding 
ethical and legal aspects of the digital environment. How-
ever, digital skills alone are not enough. Modern employers 
expect specialists to have meta-competencies, i.e. univer-
sal, supra-professional qualities that provide the ability for 
self-development. Based on the results of content analysis 
of scientific and analytical literature, the most significant 
current meta-competencies of an employee have been 
identified (Table 1).

Meta-competencies Definition
Critical thinking Ability to analyse and evaluate information, make informed decisions, resistance to manipulation

Communication skills Ability to interact in interdisciplinary and intercultural teams, including a digital environment
Adaptability Flexibility of thinking, readiness for change, stress resistance

Self-organisation skills Time management, priorities, personal effectiveness in different working conditions
Ability for continuous 

learning (lifelong learning) Openness to new knowledge and technologies, ability to learn independently and collaboratively

Source: developed by the authors based on M. Gąsior et al. (2021), H.B.-G. Chalutz & Y. Cohen (2022)

Table 1. Employee meta-competencies
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Thus, the modern model of a competent specialist in-
cludes technical qualification, as well as developed person-
al and social maturity, which contributes to a successful 
performance in a rapidly changing digital environment. 
The education system is transforming in accordance with 
the changing requirements for competencies. Traditional 
forms of education no longer provide the necessary flexi-
bility and speed of knowledge updating. Instead, new ed-
ucational formats focused on the digital environment and 

individualisation of educational trajectories are actively 
developing. Digital transformation changes the sphere of 
employment and the profile of competencies, as well as 
creates new approaches to learning. The readiness for con-
stant knowledge updating, digital literacy and developed 
meta-competencies are becoming an integral part of pro-
fessional success in the 21st century. Key trends in educa-
tional formats, identified on the basis of content analysis 
of relevant literature, are presented in Table 2.

Source: developed by the authors based on N.C. Burbules et al. (2020), H.B.-G. Chalutz & Y. Cohen (2022)

Educational formats Characteristics of the educational format

Online learning
Platforms such as Coursera (n.d.), Udemy (n.d.), edX (n.d.), Stepik (n.d.) and others offer a wide range of 

courses on relevant topics, ranging from programming to leadership. Online formats provide accessibility to 
education and the ability to choose the pace and depth of learning independently

Corporate training
Companies are creating internal learning platforms and academies that enable employees to master 

necessary skills in the context of specific business tasks. It contributes to the continuous development of 
human capital and adaptation to change

Microcredits  
and modular learning

Leading universities and platforms offer short-term certificate programmes (nano-degrees, 
microcredentials), contributing to quick mastering of necessary skills and confirming the qualification

Using artificial 
intelligence (AI)  

in education

AI provides for creating personalised learning trajectories, analysing progress, recommending learning 
materials and accompanying the learner

Gamification  
and engagement

The introduction of game mechanisms (scores, levels, challenges, competitions) into the educational 
process, contributes increasing motivation, maintaining attention and improving memorisation

Table 2. New educational formats

Platforms such as Coursera, Udemy, edX, Stepik and 
others offer a wide range of courses on relevant topics. They 
provide the possibility of flexible access to knowledge at a 
time convenient for employees, allowing them to combine 
learning with work responsibilities. Employee progress can 
be tracked through built-in assessment systems (tests, as-
signments, projects) available on these platforms. Based on 
this data, knowledge gaps can be identified and additional 
courses or materials can be recommended, adapting train-
ing to individual needs. Corporate learning systems can be 
designed with functionality for tracking progress, includ-
ing the percentage of course completion, assessment re-
sults and feedback from supervisors. Based on the analysis 
of this data, individual development plans can be created 
for each employee, offering courses that meet their career 
goals and business needs. Microcredits and modular learn-
ing are ideal for quickly filling specific skill gaps or for ob-
taining highly specialised knowledge. The progress can be 
tracked through the skills assessment provided within each 
module. It makes it possible to accurately determine, which 
competencies have already been mastered and which re-
quire further development, and automatically offer subse-
quent modules according to individual educational needs.

AI can collect and analyse large amounts of data about 
an employee’s interaction with training content (time 
spent on tasks, correct answers, typical errors). Based on 
this analysis, AI can dynamically adapt training materials, 
change the complexity of tasks, offer additional explana-
tions or exercises and identify employees, requiring addi-
tional support, and provide them with automated tips or 
recommendations. Gamified platforms can automatical-
ly track employee progress through a system of scores, 
achievements and rankings. This creates a sense of compe-
tition and encouragement, which motivates further learn-
ing. The system can identify “weak spots” in knowledge, 

offering additional “challenges” or “missions” aimed at 
deepening understanding of certain topics and thus tailor 
training to individual educational needs through interac-
tive game scenarios.

These new educational formats, especially with the 
integration of AI and analytical tools, provide flexibility 
in tracking employee progress and individualising their 
learning, which allows for constant adaptation of educa-
tional programmes to labour market requirements and 
specific company needs, contributing to the continuous 
development of personnel. Thus, digital transformation 
changes the employment landscape and competence pro-
file, as well as shapes new approaches to learning. Readi-
ness for constant knowledge updating, digital literacy and 
developed meta-competencies are becoming an integral 
part of professional success in the 21st century.

Changing approaches to human capital 
development in the digital environment 
Digital transformation is profoundly affecting the para-
digm of human capital development. In the condition of a 
rapid technological change, accelerated knowledge obso-
lescence and labour market instability, the classic model 
of competency formation – through formal education fol-
lowed by a long period of professional implementation – is 
losing its effectiveness. It is being replaced by the concept 
of continuous, flexible and adaptive learning, where apart 
from educational institutions, employees and organisa-
tions are becoming key actors.

One of the main trends is the decrease in the depend-
ence of professional development exclusively on formal 
educational trajectories. The traditional education sys-
tem, despite its continuing importance, is not always quick 
enough to adapt to the rapidly changing requirements of the 
digital economy. Curriculums are often updated late and a 
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diploma fails to be a guarantee of compliance with modern 
labour market challenges. Against this background, the im-
portance of flexible forms of learning, focused on the prac-
tical application of knowledge, individual needs and rapid 
adaptation to changes, is growing. Self-directed learning, 
informal educational practices (webinars, podcasts, educa-
tional channels, online courses, professional communities, 
etc.) are becoming increasingly popular. Employees inde-
pendently form and adjust their educational trajectories, 
based on the tasks, goals and conditions of a specific pro-
fessional activity. This approach allows them to respond to 
changes in the professional environment more accurately 
and promptly and master necessary skills “here and now”.

The digital environment is becoming a catalyst for 
these processes, providing access to global educational 
resources, self-diagnostic tools and personalised learn-
ing. Mobility, interactivity and accessibility make informal 
learning an effective alternative to traditional forms of ad-
vanced training. In the digital economy, responsibility for 
the development of human capital is increasingly shifting 
to the level of organisations. Companies are beginning 
to play an active role in the formation and maintenance 
of their employees’ competence, becoming educational 
agents rather than just employers.

Corporate learning, which is implemented in various 
formats, has become one of the key tools of this process, 
ranging from internal trainings and webinars to the cre-
ation of full-fledged internal academies and universities. 
Such structures contribute to quick and flexible adapta-
tion of educational content to the specifics of the organ-
isation’s activities, strategic objectives and requirements 
of specific roles, contributing to the formation of a sin-
gle corporate culture and talent retention. The practice of 
mentoring plays a special role, which strengthens hori-
zontal ties within the organisation, promotes the transfer  

of knowledge from experienced specialists to beginners 
and supports the culture of continuous development of 
human capital. Mentoring also creates emotional and 
professional involvement, which is particularly important 
during hybrid and remote work. Moreover, the strategies 
of Upskilling (upskilling within the current profession) 
and Reskilling (complete retraining to transition to a new 
professional field) are becoming widespread. These ap-
proaches are becoming a response to the need for constant 
updating of competencies caused by technological shifts 
and changes in business processes. Organisations invest 
in employee training not only to improve efficiency, but 
also considering it as a strategic measure to reduce costs 
connected with hiring new professionals and adapting to 
technological changes.

Thus, the development of human capital in the digital 
environment involves abandoning a linear and static model 
of education in favour of a flexible, multi-level and distrib-
uted system in which anyone can become a student, and 
any environment, including the work environment, can be-
come a learning environment. A comprehensive approach, 
combining self-directed learning, organisational support 
and the use of digital technologies, is becoming the basis 
for sustainable professional growth of human capital in the 
context of digital transformation.

Experience of different countries in the development 
and implementation of lifelong learning
Lifelong learning has acquired strategic importance in the 
context of digital transformation and accelerated obsoles-
cence of professional knowledge. In many countries of the 
world, this concept has become an integral part of public 
policy, corporate strategies and educational initiatives. Ta-
ble 3 provides a comparative analysis of the experience of 
different countries in the application of lifelong learning.

Country General characteristics of lifelong learning The main focus of 
lifelong learning

Examples of successful lifelong learning 
models

Azerbaijan

Lifelong learning is a key element of the 
education system modernisation and the 

adaptation of the population to digitalisation, 
changes in the labour market and 

globalisation. To implement lifelong learning, 
both formal (universities, technical schools, 
centres for advanced training) and informal 
educational platforms (courses, trainings, 

online programmes) are used for different age 
and professional groups

Developing formal and 
informal education, 

advanced training and 
digital literacy

Agency for quality assurance in education 
(TKTA) (n.d.): established to raise educational 

standards, ensure quality and transparency 
in the educational environment. One of the 
agency’s most successful programmes is the 

teacher professional certification programme
Advantage: the programme allows teachers 

to undergo regular certification and advanced 
training, which contributes to improving the 

quality of education and the professional level 
of personnel

Disadvantage: the regions of the country  
are covered unevenly, which creates inequality 
in access to learning opportunities, particularly 

in rural and remote areas

Britain

Continuing education as an integral part of 
personal development, economy and social 
mobility. Lifelong learning includes a wide 
range of opportunities for adult learning: 

vocational courses, evening and online 
programmes, as well as on-the-job training

Developing practical 
and professional skills 

in demand in the 
labour market

The open university (n.d.): a state distance 
learning university founded in 1969. It allows 

people of all ages and levels of training to: 
study remotely and at a convenient time; obtain 

academic degrees or professional certificates; 
combine studies with work and personal life

Advantage: maximum flexibility  
and accessibility

Disadvantage: lack of live interaction  
and practice

Table 3. A comparative analysis of lifelong learning in different countries
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Country General characteristics of lifelong learning The main focus of 
lifelong learning

Examples of successful lifelong learning 
models

Germany

Dual training system, which includes 
theoretical education and practical onsite 
training directly at enterprises. Advanced 

training and professional retraining 
programmes, financed by the Federal 

Employment Agency, are available for the adult 
population

Supporting 
the mobility of 
professionals 

and preventing 
professional burnout

Weiterbildungsprogramm (WBS Training, 
n.d.): a set of public and private vocational 
training and advanced training programmes 
focused on the specific needs of regional and 

industry labour markets
Advantage: close connection with the labour 

market
Disadvantage: unequal access (e.g. workers 

with low level of education, migrants or workers 
in precarious employment are less likely to 

participate in training)

USA

The concept of lifelong learning is 
implemented mainly through the educational 

services market and private initiatives. A 
developed network of community colleges, 

online universities and corporate academies 
provides for acquiring professional skills in a 

short time

Investing in employee 
Upskilling and 

Reskilling programmes

Community colleges in the United States 
(n.d.): the programme provides opportunities 
for adults to gain practical knowledge, change 

careers or upgrade skills; programmes are 
tailored to busy people (evening/online 

classes); often provides practice-oriented 
programmes

Advantage: accessibility and practical 
orientation

Disadvantage: limited academic and career 
prospects

Ukraine

The initial stage of the lifelong learning 
development. Along with supporting the 

traditional higher education system, the state 
is developing digital educational platforms 
and implementing projects to train adults, 
including temporarily displaced persons 

and people with limited access to the labour 
market

Developing digital 
literacy and self-

employment skills

Diia. Education (n.d.): aims to increase the 
digital literacy of the population; provides 
access to free online courses on the basics 

of digital security, the use of e-government 
services, digital hygiene and other issues

Advantage: accessibility of digital learning to a 
wide audience

Disadvantage: limited depth and academic 
content

Finland

The most integrated approach to building a 
lifelong learning ecosystem. The country has 

a modular education system, which allows 
adults to increase their qualifications flexibly 

at a convenient pace. State educational 
institutions cooperate closely with employers 
and programmes are funded from budgetary 

and private sources

Making digital skills 
training available to 

all age groups

Digivisio 2030 programme (n.d.):
a national project that aims to create a digital 
platform, uniting all educational institutions; 
provides access to courses from any university 
or college in Finland; makes learning flexible 

and personalised
Advantage: personalised and flexible learning
Disadvantage: digital divide and technological 

barriers

France

Ensuring professional mobility, advanced 
training and adaptation of citizens to changes 
in the labour market. Educational trajectories 
are created individually, taking into account 

the employee’s needs. Lifelong learning is 
supported by the state, employers and social 

partners, which ensures accessibility and 
effectiveness

Developing 
professional 

competencies and 
ensuring equal 

access to educational 
opportunities for all 
citizens throughout 

their lives

Compte Personnel de Formation (n.d.) 
system: allows every employee and job 

applicant to accumulate training hours upon 
entering the workforce and use them to 

complete certified educational programmes
Advantage: flexibility and personalisation 

(employees choose independently the direction, 
format and training provider, based on their 

own professional goals)
Disadvantage: limited awareness of employees 
about the opportunities provided by CPF, which 

reduces the reach of the target audience and 
the efficiency of resource use

South 
Korea

Introduction of digital technologies into 
educational processes. The state invests in 
the development of online platforms and 

encourages learning via smartphones, which 
makes education more accessible to the 

population

Priority for 
technological 

specialties and 
IT competencies, 
including training 

middle-aged 
professionals for 

the transition to the 
digital economy

National online platform K-MOOC (National 
Institute for Lifelong Education, n.d.): 

covers a wide range of disciplines and is aimed 
at adult learners. Its feature is the adaptation 

of courses to mobile devices and the use of 
personalisation technologies

Advantage: broad and equal access to high-
quality education

Disadvantage: low course completion rate

Table 3, Continued

Source: developed by the authors based on S. Benasso  et al.  (2022), H. Hinzen  et al.  (2022), A. Kuzior  et al.  (2023), Future of jobs 
report (2023), Human development reports (2024), I. Spivak et al. (2024)
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The presented results of the comparative analysis 
made it possible to conclude that, despite successful prac-
tices, lifelong learning faces a number of barriers. In par-
ticular, the development of lifelong learning is hindered 
by the low level of digital literacy among employees over 
the age of fifty and in rural areas, which limits access to 
modern learning formats and requires basic digital train-
ing. There is also unequal access to educational resources 
due to social, economic and territorial factors, and in some 
countries there is a lack of infrastructure for large-scale 
online learning; in addition, some employees do not have a 
sufficient motivation to learn due to a lack of time, resourc-
es or incentives, and educational programmes often fail to 
meet the labour market requirements, do not provide the 
appropriate level of practical training and are not accom-
panied by certification recognised by employers. However, 
despite the existing barriers, there is a sufficient number of 
positive results of implementing lifelong learning systems 
in the company activities.

One example is Siemens, a global technology con-
glomerate known for its investment in employee develop-
ment (Siemens UA, n.d.). The company actively uses dual 
education programmes and its own internal academies 
to upgrade the skills of engineers, technicians and man-
agers. Siemens supports lifelong learning through various 
formats, including online courses, seminars and practical 
training to ensure employees’ skills compliance with the 
latest technological advances. Another example is Google, 
a leader in implementing innovative approaches to learn-
ing, offering a wide range of internal programmes known as 
“Googler-to-Googler” (g2g), where employees share their 
knowledge and skills. Moreover, Google actively uses on-
line platforms such as Coursera (n.d.) to provide microcre-
dits that allow people to quickly acquire in-demand skills in 
the areas of IT support, data analysis, project management 
and UX design. It allows the company to constantly update 
the competencies of its employees and attract new talent.

Another example is the French telecommunications 
company Orange (n.d.), which implements the develop-
ment of digital skills of its employees. The company active-
ly uses the Compte Personnel de Formation (n.d.) system 
and has its own system, offering a wide range of training 
programmes adapted to the needs of the company and the 
individual career trajectories of employees. The company 
uses various formats, including blended learning, virtual 
reality and gamification to make training more interactive 
and effective. Another example is the Swedish company 
Spotify (n.d.), which encourages a culture of continuous 
learning and development. The company supports its em-
ployees in taking external courses (Coursera, Udemy, edX, 
etc.), attending conferences and participating in internal 
hackathons and workshops. Spotify also provides access 
to online resources and encourages knowledge sharing 
between teams, which contributes to rapid adaptation to 
changes in technology and market conditions. 

Recommendations for implementing lifelong learning 
for the growth and improvement of human capital
Companies are actively integrating lifelong learning into 
their HR development strategies, realising that traditional 
approaches to learning are losing their effectiveness. Com-
panies are focusing on flexible learning models that focus 

on individualisation and the use of digital technologies. 
Thus, companies are taking an active role in the formation 
of human capital by investing in training and retraining of 
their employees. The introduction of continuous education 
systems is causing changes in the leadership style of com-
panies. In the context of digital transformation, leadership 
is transforming from directive to coaching, where manag-
ers become mentors, helping employees identify their edu-
cational needs and directing them to appropriate training 
programmes. The development of “learnability” has be-
come a top priority. In addition, leadership is focused on 
encouraging employees to self-reflection, openness to new 
experiences and willingness to experiment, being the key 
aspects of “learnability”.

To support employees’ digital transformation, man-
agement approaches are also needed to effectively over-
come barriers such as the digital divide, low motivation 
and the incompatibility of educational programmes with 
labour market needs. It includes personalising learning 
through the use of AI to adapt learning trajectories to the 
individual needs of every employee, as well as analysing 
knowledge gaps and recommending relevant courses. It 
is important to stimulate motivation through the imple-
mentation of effective mechanisms, such as gamification, 
incentive systems and achievements recognition, which 
increase employee engagement in learning. In addition, 
it is necessary to ensure a close connection of education-
al programmes with current labour market requirements 
for employees to receive in-demand skills. The formation 
of a culture of continuous learning is vital, where learning 
becomes an integral part of the work process and career 
growth rather than an additional burden.

 Thus, the successful implementation of lifelong learn-
ing requires a comprehensive approach that combines 
state policy, employer engagement and personal respon-
sibility of employees. The experience of applying lifelong 
learning systems in different countries, as well as examples 
of its successful application in the world’s leading com-
panies, suggest that effective improvement of the human 
capital quality through the application of lifelong learning 
models is achieved by coordinating the efforts of all parties 
involved, investing in digital infrastructure and creating a 
culture of permanent development of human capital. Mod-
ern socio-economic challenges, including digital transfor-
mation and accelerated aging of professions, emphasise 
the need for active development of lifelong learning in or-
der to develop human capital. Based on the results of the 
content analysis of literary sources presented in the paper, 
as well as a comparative analysis of lifelong learning in 
different countries of the world, the conclusion was made 
that a comprehensive approach, covering technological, in-
stitutional and personal aspects, is needed for its effective 
development and implementation.

Based on the systematic analysis of the obtained re-
sults, technological methods were proposed to contribute 
to the further development and implementation of lifelong 
learning. They include the development of a flexible edu-
cational infrastructure for adapting training to the needs of 
specific groups of workers and the labour market, provid-
ing access to online courses, modular programmes and mi-
cro-qualification opportunities. It is also important to en-
sure the recognition of non-formal and informal learning, 
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including experience acquired outside formal educational 
institutions. The increase in digital inclusion is an essen-
tial aspect, suggesting the availability of digital technolo-
gies and skills necessary for full participation in learning 
for all segments of the population.

It is worth mentioning that the development and im-
plementation of lifelong learning requires institutional 
participation. The systematic analysis of the obtained re-
sults made it possible to identify the main participants of 
this process. The state, as a key participant, must provide 
a regulatory framework, stable financing and the creation 
of a holistic educational ecosystem that will encourage 
the participation of all employees in lifelong learning. The 
business plays an important role by investing in personnel 
development and creating a culture of continuous learn-
ing in the workplace. The individual, in turn, is responsible 
for his own development, which includes self-direction in 
learning and mastering digital literacy for the effective use 
of available educational resources.

Personal aspects should be based on increasing the 
involvement of employees in lifelong learning, which can 
be achieved through the use of multi-level motivational 
mechanisms. They include career growth opportunities, 
which directly depend on the level of qualification and 
readiness of the employee to master new competencies. 
Companies are increasingly linking career advancement 
and salary increases with employee participation in train-
ing programmes and advanced training courses, which 
forms a stable internal motivation for continuous learning 
among employees. Obtaining digital certificates confirm-
ing the successful completion of courses or training mod-
ules is another important incentive. Such certificates have 
genuine value in the labour market, especially if issued by 
recognised educational platforms or accredited institu-
tions and can be used when looking for a job, applying for a 
promotion or participating in grant competitions. Tax ben-
efits for those who invest in their own education are also an 
effective mechanism.

For example, a number of countries, such as Germany, 
France, Switzerland, the USA and Canada, have been using 
mechanisms that allow for partial compensation of training 
costs through “tax deductions” or “partial refund of course 
fees”, which lowers the financial barrier and makes educa-
tional investments more accessible to employees. Finally, 
gamification and the use of interactive formats contribute 
to both a more active participation in training and better 
memorisation and application of the acquired knowledge. 
Gamification techniques enhance employees’ intrinsic mo-
tivation, make the learning process less formal and psycho-
logically comfortable, especially for adults who may expe-
rience stress from the traditional academic approach, and 
interactivity contributes to increased cognitive interest, im-
proved information assimilation and development of prac-
tical skills through active participation. Taken together, the 
application of the proposed methods in the development 
and implementation of lifelong learning will contribute 
to achieving the main goal  – the growth and improve-
ment of human capital in the era of digital transformation.

 DISCUSSION
The obtained results indicated a paradigm shift from tra-
ditional educational models to flexible, individualised and 

technologically integrated formats. Key trends, such as the 
spread of online learning, the development of corporate 
academies, the use of micro-qualifications, the integration 
of artificial intelligence and gamification, have not only 
changed teaching methods but also radically influenced or-
ganisational management, personnel development strate-
gies, and leadership styles. These findings have been wide-
ly confirmed and refined in modern scientific research by 
the global community.

The findings on the dominant role of online learning 
and digital platforms in ensuring the accessibility and flex-
ibility of education are fully consistent with the findings 
of many researchers. For example, R.  Huang  et al.  (2020) 
in their paper on the transformation of education under 
the influence of digital technologies emphasised that the 
COVID-19 pandemic has accelerated the transition to on-
line formats, revealing their ability to overcome geograph-
ical and time constraints, which is critical for continuous 
professional development. The paper also considered the 
growing role of massive open online courses (MOOCs) and 
specialised platforms. S. Sharma & R. Rathore (2023) ana-
lysed the effectiveness of online learning in the corporate 
sector, confirming that it significantly improves the level of 
knowledge and productivity of employees, especially when 
the content is interactive and adaptive. These works fully 
confirmed the findings on the importance of online for-
mats in the present research.

The conclusion about the growing importance of cor-
porate learning and the creation of internal academies as 
a mechanism for adapting to changes in the labour market 
also resonates with global trends. K.  Andriushchenko  et 
al.  (2022) studied the impact of corporate universities on 
organisational innovation and competitiveness and re-
vealed their key role in the formation of unique compe-
tencies focused on specific business needs. This work con-
firmed the conclusion that such academies contribute to 
the continuous development of human capital. B. Mustafa 
& S. Lleshi  (2024), having analysed the impact of invest-
ment in training on company productivity, also pointed out 
that internal training programmes that are directly related 
to business goals are more effective for improving skills 
and retaining talent.

The assumption in the paper about the growing popu-
larity of micro-qualifications as a means of rapid acquisi-
tion and validation of skills was confirmed by T. Semigina 
& Yu.  Rashkevych  (2023). The authors studied how mi-
cro-certifications are becoming a response to the market 
need for flexible and targeted training, allowing employees 
to quickly adapt to new technological requirements with-
out the need to complete lengthy programmes. The au-
thors pointed out that micro-qualifications play a key role 
in creating an adaptive workforce. J.P.  Roque  (2023) also 
studied the benefits of modular learning in the context of 
professional development, having emphasised its ability to 
provide “on-demand learning” and personalised learning 
trajectories. The authors’ views are relevant, as they con-
firmed the effectiveness of this approach for a quick re-
sponse to labour market dynamics.

The implementation of AI for personalising learning 
trajectories, analysing progress and recommending mate-
rials has become one of the most relevant research areas. 
M.J.K.O. Jian (2023), C. Halkiopoulos & E. Gkintoni (2024)  
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explored the potential of AI in transforming the educational 
process, emphasising its ability to adapt content to individ-
ual learning styles, optimise information delivery and pro-
vide personalised feedback. C. Romero & S. Ventura (2020) 
also demonstrated in their study how AI systems can iden-
tify knowledge gaps, predict performance and automatical-
ly adjust curricula, which is fully consistent with this paper 
findings. The above-mentioned studies also confirmed the 
fact that AI is a driving force for individualising learning.

The thesis of gamification effectiveness in increasing 
motivation and engagement in the learning process is also 
supported by many studies. M.  Li  et al.  (2023) conducted 
the analysis of gamification impact on learning, having 
confirmed a significant increase in employee engagement, 
performance and satisfaction with learning. The study 
emphasised that the correct implementation of game ele-
ments can transform the educational experience. C. Baah et 
al.  (2024) also investigated the impact of gamification on 
learning motivation in a corporate environment, having 
found a positive relationship between gamified platforms 
and employee engagement in learning, which was consist-
ent with this paper findings on the significant potential of 
gamification to increase learning efficiency.

Regarding the evolution of leadership styles from di-
rective to coaching and the formation of a culture of con-
tinuous learning, the findings are supported by I.M. Mogaji 
& H. Dimingu (2024), who emphasised the importance of 
organisational culture in the context of human capital de-
velopment. The authors pointed out that a culture, encour-
aging learning, experimentation and openness to change 
is necessary for successful digital transformation. S. Siden-
ko (2024) also emphasised that modern leaders should be 
mentors, supporting the continuous development of their 
teams, rather than just managers. The study confirmed the 
thesis that leadership should promote self-reflection and 
“learnability” of employees.

Although the research results have been widely sup-
ported in the scientific literature, it is worth mentioning 
that some aspects have been found to differ or require 
further elaboration. For example, despite the overall pos-
itive evaluation, some papers, such as A. Morales-Vargas et 
al. (2023), have pointed out challenges related to the qual-
ity of online content and the need to ensure a high lev-
el of interaction to maintain motivation. Moreover, while 
the paper emphasises the importance of personalisation, 
studies, such as N. Chen et al. (2023), have proposed more 
in-depth methodologies for evaluating the effectiveness 
of personalised learning based on big data and machine 
learning, which could be the subject of further research. 
The present research focused on general trends, while 
some papers refined specific implementation models and 
impact measurements.

Thus, the results of the study are consistent with the 
general scientific trends in the field of continuing educa-
tion and its impact on organisational management. The 
scientists’ findings confirmed the significance of the cho-
sen topic and the need for further research to address the 
challenges associated with the digital divide, motivation 
and adaptation of educational programmes to changes 
in the labour market. The interest of the global scientific 
community in this topic suggests its importance for future 
development of human capital and organisations.

 CONCLUSIONS
The study analysed the transformational changes in ap-
proaches to human capital development driven by digital-
isation, which requires continuous learning. The obtained 
results suggest that traditional educational models are 
losing their relevance, giving way to flexible, individual-
ised and technological formats. The main drivers of this 
transformation include the spread of online learning, 
the active development of corporate academies, the in-
creasing use of micro-qualifications, the integration of AI 
into educational processes and the introduction of gam-
ification elements to increase engagement. These new 
educational formats have not only changed the ways of 
acquiring knowledge but also influenced organisational 
management, personnel development strategies and the 
evolution of leadership styles.

The study highlighted that in an environment where 
professional knowledge and skills are rapidly becoming 
obsolete, competencies such as digital literacy, critical 
thinking, adaptability and self-organisation are becoming 
as important as highly specialised knowledge. It requires 
managers to move from directive management to coach-
ing leadership, where the main emphasis is on mentoring, 
supporting self-reflection and encouraging employees’ 
“learnability” – their ability to adapt quickly to new con-
ditions and master new things. Changes in learning have 
directly affected team behaviour, promoting greater col-
laboration and knowledge sharing, internal processes and 
communication, which is becoming more open and trans-
parent. The continuous development and recognition of 
new competencies significantly increase employee moti-
vation and contribute to the formation of an organisation-
al culture, where continuous learning is an integral part of 
professional life.

This paper proposed a number of strategic recommen-
dations for the successful development and comprehen-
sive implementation of lifelong learning at the national 
and corporate levels, as well as to overcome existing bar-
riers such as the digital divide, lack of motivation and 
educational mismatch. The key tasks include developing 
a flexible educational infrastructure, including holistic 
ecosystems with access to modular programmes and mi-
cro-qualifications, which should adapt quickly to the la-
bour market and individual requests, guaranteeing a wide 
choice of resources; recognising non-formal and informal 
learning, including assessing practical experience and de-
veloping mechanisms for validating this knowledge, which 
will increase motivation for self-education; increasing 
digital inclusion, which will ensure equal access to tech-
nologies and basic digital skills for everyone; using mul-
ti-level motivational mechanisms, linking learning with 
career growth, promotion and salary increase; introduc-
tion of digital certificates and tax benefits that will reduce 
the financial barrier; gamification and interactive formats 
that will make learning more interesting and effective. The 
proposed recommendations should be implemented com-
prehensively to create a favourable environment for the 
continuous development of human capital in the context 
of digital transformation. Further research can be aimed at 
developing specific methods for integrating AI tools and 
gamification to personalise lifelong learning in a corpo-
rate environment, taking into account the features of the 
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Анотація. В умовах цифрової трансформації і змін на ринку праці традиційні підходи до розвитку людського 
капіталу втрачають ефективність, натомість актуалізується безперервне оновлення знань і навичок як ключова 
умова конкурентоспроможності працівників і організацій. Мета дослідження – виявити тенденції у зміні освітніх 
парадигм, проаналізувати вплив цифрових технологій на формування вимог до компетенцій працівників, а 
також дослідити найкращі практики впровадження лайфлонг-навчання на індивідуальному, організаційному 
та державному рівнях. Для досягнення мети застосований комплексний міждисциплінарний підхід, що поєднує 
теоретичні засади лайфлонг-навчання, теорії людського капіталу і психології навчання з емпіричними методами, 
зокрема контент-аналізом, порівняльним і системним аналізом освітніх стратегій і політик. Результати дослідження 
показали значний вплив цифрової трансформації на вимоги до компетенцій працівників. Установлено, що наразі 
значення мають не лише традиційні професійні знання працівника, а й цифрова грамотність, метакомпетенції і 
здатність до постійного навчання. У дослідженні також виявлені значні зміни в освітніх парадигмах, з переходом 
від традиційних форм навчання до гнучких моделей, орієнтованих на індивідуалізацію і використання цифрових 
технологій. Онлайн-курси, корпоративне навчання, мікрокваліфікації стають важливими компонентами освітніх 
екосистем. На основі контент-аналізу встановлено, що наразі організації відіграють активну роль у розвитку 
людського капіталу через інвестування в навчання і перекваліфікацію своїх працівників. Порівняльний аналіз 
досвіду впровадження систем лайфлонг-навчання у різних країнах виявив ряд проблем, включаючи цифровий 
розрив, недостатню мотивацію до навчання, невідповідність освітніх програм потребам ринку праці. На підставі 
проведеної роботи запропоновані рекомендації для подальшого впровадження лайфлонг-навчання з метою 
забезпечення розвитку людського капіталу. Практична цінність дослідження полягає у формуванні теоретичної 
бази для вдосконалення освітніх програм, корпоративного навчання та державної політики, спрямованої на 
підтримку лайфлонг-навчання в умовах цифрової економіки
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Abstract. The relevance of the study is stipulated by the need for a comprehensive assessment of the financial stability 
of enterprises through the analysis of the capital structure and liquidity in the conditions of an unstable economic 
environment. Directions for improving the assessment of the capital structure and liquidity of enterprises in the context 
of preventing insolvency have been substantiated in accordance with the purpose of the study. The methodological basis 
of the study included the statistical analysis, correlation research and visualisation of empirical data based on scatter plots 
and histograms of Equity-to-Assets and Quick Ratio indicators distribution on the example of seven enterprises of Ukraine 
operating in the field of non-specialised wholesale trade for the period 2021-2024. The obtained results demonstrated 
a moderate positive correlation between Equity-to-Assets and Quick Ratio indicators, which confirmed the complex 
multifactorial nature of the solvency formation. It gave grounds to argue that the general trend of increasing the share of 
equity capital contributes to improving the quick liquidity of the enterprises, which formed the sample under study. The 
analysis of Equity-to-Assets and Quick Ratio indicators distribution revealed the asymmetry in the distribution, which 
emphasised the feasibility of using additional research methods, in particular, cluster analysis for enterprise typology. 
A significant part of enterprises is concentrated in the range of moderate capitalisation (5-30%) and a sufficient level 
of liquidity (>80%), however, the enterprises with signs of the financial condition deterioration emphasised the need to 
strengthen financial risk management and restructuring of obligations. The practical value of the study is determined by 
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Scientists L.  Dokiienko  et al.  (2024) have calculated 
key financial indicators and parameters of their financial 
security over the past nine years based on the financial 
statements of Ukrainian enterprises, grouped by types of 
economic activity. The research has proved that the peculi-
arities of financing enterprise activities, which directly af-
fect the level of financial risks, are of crucial importance for 
ensuring the financial security of enterprises. Prevention 
of insolvency results from preventing the simultaneous im-
pact of both internal financial imbalances associated with 
capital structure and liquidity and external factors that are 
not always subject to control by the enterprise, although 
must be taken into account in the process of strategic fi-
nancial planning.

One of the key aspects of ensuring the financial bal-
ance of an enterprise is the formation of an effective capital 
structure, providing for achieving an optimal ratio between 
own and borrowed sources of financing. As S. Achkasova & 
O. Platukhin (2023) have pointed out, the right balance be-
tween the level of debt and the share of equity allows min-
imising the cost of enterprise capital, while simultaneously 
reducing the risk of financial instability and increasing the 
investment attractiveness of the business entity. According 
to these scientists, a high level of capitalisation creates a 
strategic financial reserve that serves as a shock absorber 
in the event of external shocks.

All this prompted the authors of the present article to 
focus on comprehensive approaches to assessing the finan-
cial stability of enterprises, taking into account their capital 
structure and liquidity level in the conditions of increased 
insolvency risk. The purpose of the article was to identify 
areas for improving the assessment of the enterprise capi-
tal structure and liquidity, taking into account the need to 
prevent their insolvency. This goal was achieved through 
the following objectives: to analyse the financial indica-
tors (Equity-to-Assets and Quick Ratio) of non-specialised 
wholesale trade enterprises of Ukraine for the period 2021-
2024 in order to identify trends in changes in the capital 
structure and quick liquidity in the conditions of economic 
instability; to assess the nature and strength of the correla-
tion between Equity-to-Assets and Quick Ratio indicators 
in order to determine the dependence between the level of 
financial autonomy and quick liquidity of enterprises in the 
context of preventing insolvency.

 MATERIALS AND METHODS
The object of this research is the financial performance of 
seven Ukrainian enterprises, operating in non-specialised 
wholesale trade (KVED 46.90). The following enterprises 
have been studied: Subsidiary Enterprise of the State Com-
pany “Ukrspetsexport”  – State Self-Supporting Foreign 
Trade Enterprise “Spetstechnoexport”, LLC “Enterprise 
with Foreign Investments ‘ASBIS-Ukraine’”, LLC “Nestlé 

 INTRODUCTION
Managing an enterprise’s equity capital in the face of insol-
vency is critically important for ensuring financial stability 
and preventing bankruptcy. Modern research focuses on 
the use of financial indicators, risk assessment models and 
strategic controlling tools for timely identification of prob-
lems and making effective management decisions. Accord-
ing to M.A. Kumar & S. Sharma (2024) and Ł. Antos (2025), 
financial indicators are the key indicators for preventing 
enterprise insolvency, in particular liquidity ratios, capital 
turnover, profitability and the ratio of equity to debt capi-
tal, which allow identifying potential problems before they 
become critical. As H. Havrysh & M. Garbuzyuk (2024) be-
lieve, presenting discriminant models using Altman mod-
els, fuzzy set analysis and others, allow for a comprehensive 
assessment of the bankruptcy risk and the adaptation of 
the approach to the specifics of the enterprise and industry.

Scientists T. Conlon et al. (2020) have pointed out that 
the capital structure of an enterprise is closely related to 
the level of financial stability and therefore to the risk of 
insolvency, which increases in cases of borrowed capital 
dominance over own capital. One of the key risks in this 
context is the risk of financial leverage, which is caused 
by excessive involvement of debt resources, which, in the 
absence of effective liquidity management and asset prof-
itability, leads to an increase in the financial burden and 
a decrease in solvency ratios. Irrational use of equity and 
borrowed capital can lead to an increase in the risk of in-
solvency. Insufficient level of capitalisation of enterprises, 
that is, an underestimated share of equity in the overall 
financing structure, creates a stable basis for financial vul-
nerability in the face of external adverse factors.

According to E. Alghifari et al. (2022), attention is fo-
cused on the relationship between capital structure, profit-
ability, hedging policy, company size and its market value. 
The authors have emphasised that poor management of 
these elements can affect the business value. O. Bohdaniuk 
& O. Bohdaniuk (2021) and Q. Huynh et al. (2022) have stud-
ied the importance of financial leverage in the relationship 
between corporate governance and company performance. 
The findings suggest that corporate governance raises fi-
nancial costs by increasing the debt ratio in financial lev-
erage. According to M. Kaakeh & K.K. Gokmenoglu (2022), 
the factors, determining the capital structure of technology 
companies in China, have been analysed. Empirical results 
showed that size, financial costs, liquidity, tangibility, prof-
itability and non-debt tax shields have a significant impact 
on the leverage structure of Chinese technology compa-
nies. O. Kruhlova et al. (2023) have focused on the impact 
of economic and non-economic factors on the profitability 
of enterprises. It has been discovered that insufficient con-
sideration of macroeconomic instability, political factors 
and internal efficiency of capital management can lead to a 
decrease in profitability.

the integration of modern quantitative analysis tools into the processes of insolvency prevention, creating the basis for 
a well-founded adaptation of management strategies in response to the identified statistical patterns of relationships 
between key solvency indicators, in particular Equity-to-Assets and Quick Ratio, which is of particular relevance in the 
conditions of destabilised macroeconomic environment and growing external and internal risks for business entities

Keywords: capital management; capital structure; Equity-to-Assets; financial liabilities; Quick Ratio
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Ukraine”, LLC “ERU Trading”, LLC “UK Distribution”,  
PJSC “SAV Orbico”, LLC “Avtobanservice”. The analysis cov-
ers the period from 2021 to 2024. The selection of enterprises 
was carried out based on the availability of complete annual 
reports and active economic activity during the studied pe-
riod. Primary data were collected from public financial re-
porting and aggregated using the YouControl (n.d.) service.

For each enterprise, two financial ratios, character-
ising the capital structure and the level of liquidity, were 
selected: Equity-to-Assets (%) – the share of equity in the 
total asset structure of the enterprise; Quick Ratio – the 
quick liquidity ratio, which characterises the enterprise’s 
ability to repay short-term liabilities with the most liquid 
assets. The autonomy ratio (Equity-to-Assets) is an in-
dicator of solvency, which characterises the share of the 
company’s equity in the total amount of funds invested 
in its activities. The higher this ratio, the more financial-
ly independent the company is from creditors. The quick 
liquidity ratio (Quick Ratio) is an indicator of liquidity, 
which describes the short-term liquidity position of the 
enterprise, i.e. the ability to cover short-term liabilities 
with the most liquid assets.

Data processing and graphing were performed in Jam-
ovi  (n.d.) software environment (version 2.6.26), which 
is based on the R statistical programming language (The 
comprehensive…, n.d.). The following statistical and eco-
nomic methods were used in the analysis: descriptive 
statistics to assess variables in dynamics, construction 
of distribution graphs (histogram and boxplot), correla-
tion analysis to identify the relationship between Equi-
ty-to-Assets and Quick Ratio. The choice to use Jamovi is 
justified by the possibilities it offers, for example, deep-
er statistical processing of the R programming language, 
which is a powerful environment for performing complex 
calculations, statistical modelling and graphing.

This study used statistical and economic methods to 
process primary empirical data, characterising the finan-
cial condition of enterprises engaged in non-specialised 
wholesale trade (KVED 46.90), which made it possible to 
carry out a comparative assessment of the dynamics of 
changes in the capital structure and liquidity level over 
time, identify general trends, asymmetry and illustrate the 

behaviour of indicators in a sample of enterprises. Corre-
lation analysis was used to determine the relationship be-
tween the share of equity and the level of liquidity, which 
made it possible to quantitatively assess the strength and 
direction of the relationship between variables and analyse 
the potential impact of capital structure on the current sol-
vency of enterprises.

The graphical method was used to visualise the ob-
tained results on the construction of scatter diagrams, 
histograms, which made it possible to clearly present the 
financial profiles of enterprises by key indicators of Equi-
ty-to-Assets and Quick Ratio. The abstract-logical method 
was used to formulate conclusions and develop recommen-
dations for improving financial management in the condi-
tions of insolvency risk, which involves strengthening the 
requirements for the capital structure. Digital management 
models offer an integrated vision of insolvency risk, which 
takes into account the efficiency of resource use and the 
potential for restoring solvency. The integration of these 
tools into the research methodology contributed to obtain-
ing objective results.

 RESULTS AND DISCUSSION
Insolvency occurs when a company is unable to meet its 
debt obligations, which can lead to bankruptcy. The num-
ber of enterprises with negative equity and critical liquid-
ity indicators increased by approximately 20% in 2022-
2023, especially in the wholesale trade sector (Assets, 
equity, liabilities…,  2024). A comprehensive assessment 
of the capital structure and liquidity of enterprises was 
carried out based on empirical data from seven Ukraini-
an companies, operating in the non-specialised wholesale 
trade sector (KVED 46.90) for the period 2021-2024. The 
analysis covered the values of Equity-to-Assets and Quick 
Ratio indicators, which are key indicators of financial sta-
bility and liquidity. The results are presented in the form 
of distribution histograms and scatter plots, which allows 
identifying intra-group differences and general trends. 
Equity-to-Assets and Quick Ratio indicators of seven 
Ukrainian enterprises (main KVED 46.90, non-specialised 
wholesale trade) for the period 2021-2024 as a percentage 
are presented in Table 1.

Business entity
Equity-to-Assets Quick Ratio

2021 2022 2023 2024 2021 2022 2023 2024

Subsidiary Enterprise of the State Company “Ukrspetsexport” – 
State Self-Supporting Foreign Trade Enterprise 

“Spetstechnoexport”
8.4 3.7 1.8 2.3 97.1 96.8 95.3 90.8

LLC “Enterprise with Foreign Investments ‘ASBIS-Ukraine’” 6.7 13.3 14.1 11.3 88.2 78.4 83.6 73.6

LLC “Nestlé Ukraine” -119.3 -106.6 -65.8 8.7 28.5 34.6 30.7 62.5

LLC “ERU Trading” 11.9 13 14 19.4 131.5 110.8 115.0 119.4

LLC “UK Distribution” 27.8 24.5 20 18.3 90.1 80.2 93.4 81.8

PJSC “SAV Orbico” 9.8 19 36.9 45.5 75.3 75.1 104.2 84.5

LLC “Avtobanservice” 22.5 13.6 14.7 7.7 82.6 83.3 64.6 58.4

Table 1. Equity-to-Assets and Quick Ratio indicators of seven Ukrainian enterprises  
(main KVED 46.90, non-specialised wholesale trade) for the period 2021-2024, %

Source: created by the authors based on YouControl (n.d.)
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As it can be seen from Table 1, the analysis of Equi-
ty-to-Assets and Quick Ratio indicators for seven Ukrain-
ian enterprises, operating in non-specialised wholesale 
trade (KVED 46.90), for the period 2021-2024, allows for a 
comprehensive assessment of the state of equity manage-
ment in the face of insolvency. In general, the dynamics of 
the specified financial ratios indicate significant variability 
in approaches to financing activities, the efficiency of cur-
rent assets use, as well as the risks of losing financial sta-
bility, which, in turn, determines the need for systematic 
strategic control over the capital structure.

The most critical situation is at LLC “Nestlé Ukraine”, 
where during 2021-2023 a deeply negative value of Equi-
ty-to-Assets ratio is observed (from -119.3% to -65.8%), 
which indicates an excess of liabilities over assets and an 
actual loss of equity. Only in 2024 the value of this indi-
cator moved into the positive zone (8.7%), which can be 
interpreted as the result of additional capitalisation or re-
structuring measures, however, even with such an improve-
ment, the company remains in the high-risk zone. At the 
same time, Quick Ratio values demonstrate an increase in 
liquidity (from 28.5% to 62.5%), which, despite the negative 
values of equity, can result from a change in the structure 
of short-term assets, in particular due to the management 
of receivables or inventories.

The rest of the enterprises demonstrated relatively 
stable or positive trends in equity management, among 
which special attention is drawn to LLC “ERU Trading”, 
which during the analysed period consistently increases 
the equity share in the total asset structure (from 11.9% 
to 19.4%), while maintaining a high level of quick liquidity 
ratio (within 110.8-131.5%), which indicates a low prob-
ability of insolvency. Similarly, the indicators of LLC “UK 

Distribution” demonstrated a decreasing trend in a gradual 
change in the structure of equity (from 27.8% to 18.3%), 
however, the level of liquidity remains relatively stable and 
makes it possible to promptly cover current liabilities.

In the case of LLC “ASBIS-Ukraine”, there was an in-
crease in Equity-to-Assets from 6.7% in 2021 to a peak value 
of 14.1% in 2023, with a subsequent somewhat unfavoura-
ble decrease to 11.3% in 2024, while Quick Ratio decreased 
to 73.6%, which may indicate a weakening of operational 
liquidity due to a decrease in the volume of easily sold as-
sets or an increase in short-term liabilities, which creates 
additional risks of losing solvency in the event of external 
shocks. The indicators of PJSC “SAV Orbico” demonstrat-
ed a positive trend in increasing the share of equity (up to 
36.9% in 2023), with Quick Ratio remaining at a high level 
(from 75.1% to 104.2%), which indicates effective liquidity 
management and financial stability.

The least favourable dynamics is demonstrated by 
LLC “Avtobanservice” with Equity-to-Assets decreased 
from 22.5% in 2021 to 7.7% in 2024 and Quick Ratio indi-
cator decreased from 82.6% to 58.4%. Thus, the results of 
the analysis suggest that in the conditions of economic 
instability, caused by both internal and external factors, 
maintaining short-term liquidity is not the only chal-
lenge for enterprises, whereas ensuring long-term finan-
cial stability by optimising the capital structure, reducing 
dependence on external sources of financing should not 
be underestimated. All this is a prerequisite for main-
taining solvency in the face of growing challenges and 
an unstable financial environment. The scatter diagram 
of Equity-to-Assets and Quick Ratio indicators of seven 
Ukrainian enterprises for the period 2021-2024 is pre-
sented in Figure 1.

Figure 1. The scatter diagram of Equity-to-Assets and Quick Ratio indicators of seven Ukrainian enterprises  
(main KVED 46.90, non-specialised wholesale trade) for the period 2021-2024

Source: compiled by the authors

Figure  1 visualises the relationship between Equi-
ty-to-Assets and Quick Ratio for a set of observations ob-
tained from a sample of seven Ukrainian enterprises for 
the period 2021-2024 by constructing a two-dimensional  

scatter diagram. Each point on the graph corresponds 
to one enterprise in a particular year (i.e., a total of 28 
points: 7 enterprises × 4 years). The absence of a strong 
trend or correlation structure between the indicated 
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variables suggests a low level of linear dependence be-
tween the equity capital structure of the enterprise (Eq-
uity-to-Assets) and its short-term liquidity (Quick Ratio). 
This emphasises the multifactorial nature of liquidity for-
mation, which is determined by the capital structure, as 
well as working capital management policy, average re-
ceivable collection period, inventory levels and external 
financial constraints.

The clustering of points in the upper right quadrant of 
the graph (where Equity-to-Assets > 0, and Quick Ratio > 
80%) suggests that some enterprises with an adequate cap-
ital structure, combined with high operational solvency, 
are able to repay their short-term liabilities on time with-
out a significant risk of losing financial equilibrium. At the 
same time, the points in the lower left quadrant, especially 
with negative values of Equity-to-Assets (up to -119%), in-
dicate enterprises whose capital is exhausted, which from 
a mathematical perspective suggests a negative equity 
share in the balance sheet (liabilities exceed assets) and  

meanwhile demonstrate low liquidity, which is a direct 
indicator of the threat of bankruptcy. The high degree of 
dispersion along the X-axis confirms the significant heter-
ogeneity in the capital structure among the sample, which 
makes it difficult to form a single financial strategy without 
adapting to the specifics of each entity.

The points concentrated in the upper right quadrant of 
the graph illustrate the enterprises with a stable positive 
value of Equity-to-Assets and a sufficient level of liquidity 
(Quick Ratio > 80%), which meets the conditions of finan-
cial stability and low risk of insolvency. On the contrary, 
single observations with negative values of equity (Equi-
ty-to-Assets < 0), especially in combination with low or 
borderline values of Quick Ratio, signal the presence of en-
terprises with signs of a potential financial crisis. Figure 2 
presents the distribution of Equity-to-Assets indicator ac-
cording to the data from seven Ukrainian enterprises (main 
KVED 46.90, non-specialised wholesale trade) for the peri-
od 2021-2024.

Figure 2. The distribution of Equity-to-Assets indicator according to the data from seven Ukrainian enterprises  
(main KVED 46.90, non-specialised wholesale trade) for the period 2021-2024

Source: compiled by the authors

Figure 2 presents the distribution of Equity-to-Assets 
ratio of enterprises, in the form of a combination of a den-
sity histogram and a boxplot. The histogram demonstrates 
that the highest density of the distribution falls on the in-
terval from 0% to 30%, which indicates the dominance in 
the sample of enterprises with a positive, yet a low share of 
equity in the asset structure. This group includes: Subsid-
iary Enterprise of the State Company “Ukrspetsexport” – 
State Self-Supporting Foreign Trade Enterprise “Spets-
technoexport”, LLC “Enterprise with Foreign Investments 
‘ASBIS-Ukraine’”, LLC “ERU Trading”, LLC “UK Distribu-
tion”, PJSC “SAV Orbico” (in 2021-2022), LLC “Avtobanser-
vice” (in 2022-2024). At the same time, the left-sided asym-
metry and expressed negative values, reaching -119.3%, 
are explained by the indicators of LLC “Nestlé Ukraine” 
in 2021-2023 (-119.3%, -106.6%, -65.8%, respectively). It 
is this enterprise that forms the “long left tail” of the dis-
tribution, which indicates a high variability of the capital 
structure in the sample. This feature indicates a shift of the 
arithmetic mean towards lower values, which mathemat-
ically reduces its representativeness and requires the use 
of the median or trimmed-mean as alternative indicators.

From the standpoint of descriptive statistics, the dis-
tribution histogram of Equity-to-Assets indicator (Fig.  2) 
allows for assessing the distribution density over the years 
and identifying the instances of asymmetry. In particular, 
it is evident that the majority of enterprises (Subsidiary 
Enterprise of the State Company “Ukrspetsexport” – State 
Self-Supporting Foreign Trade Enterprise “Spetstechno-
export”, LLC “Enterprise with Foreign Investments ‘AS-
BIS-Ukraine’”, LLC “ERU Trading”, LLC “UK Distribution”, 
PJSC “SAV Orbico”, LLC “Avtobanservice”) have indicators 
ranging from 0% to 30%, which indicates a normal or al-
most normal concentration of capital in the corresponding 
range, however, the presence of extreme left values (Nestlé 
Ukraine, with results up to -119.3%) causes a left-sided 
asymmetry of the distribution, which can significantly af-
fect the arithmetic mean as a representative indicator.

The boxplot identifies statistical outliers, signifi-
cantly exceeding the limits of the interquartile range, as 
well as records a wide spread of Equity-to-Assets values, 
which formalises the problem of capital base instability in 
the analysed enterprises. In particular, the boundaries of 
the boxplot “box” are in the range of 5-20%, which from a 
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mathematical perspective indicates a relatively weak inter-
nal capitalisation of most enterprises, which does not allow 
creating a depreciation buffer to compensate for potential 
external shocks. All this requires strengthening strate-
gic equity management, in particular by transforming the 
passive balance sheet structure, increasing the share of re-
tained earnings and restructuring debt obligations. In par-
ticular, in 2021-2023, LLC “Nestlé Ukraine” had a negative 
value of this indicator (minimum -119.3% in 2021). Out of 

28 observation points, 3 were determined to be the low-
est, which is shown by the marks 9 (LLC “Nestlé Ukraine”, 
2021), 10 (LLC “Nestlé Ukraine”, 2022), 11 (LLC “Nestlé 
Ukraine”, 2023) in Figure 2. Observations 24 (PJSC “SAV 
Orbico”, 2024 – 45.5%) and 23 (PJSC “SAV Orbico”, 2023) 
demonstrate the highest values. The distribution of Quick 
Ratio indicator according to the data from seven Ukrainian 
enterprises (main KVED 46.90, non-specialised wholesale 
trade) for the period 2021-2024 is presented in Figure 3.

Figure 3. The distribution of Quick Ratio indicator according to the data from seven Ukrainian enterprises  
(main KVED 46.90, non-specialised wholesale trade) for the period 2021-2024

Source: compiled by the authors

The analysis of the scatterplot and distribution his-
togram of Equity-to-Assets indicator together with Quick 
Ratio coefficient, presented in Figure 2 and Figure 3 respec-
tively, makes it possible to both visualise the empirical re-
lationship between the capital structure and liquidity of en-
terprises and identify the nature of statistical distribution 
and instances of potential deviations that can significantly 
affect the overall financial stability in the context of insol-
vency risk. In particular, the scatterplot suggests that there 
is no clear linear relationship between Equity-to-Assets and 
Quick Ratio indicators, which implies a complex, multifac-
torial nature of the relationship between capital structure 
and liquidity, in which other latent variables can play a sig-
nificant role, including the financing model, the duration of 
the operating cycle, the specifics of working capital and the 
market conditions of the enterprise operation. The boxplot 
in the right part of Figure 3 additionally visualises the data 
scatter, where observation 13 (LLC “ERU Trading”,  2021) 
has the highest value. Also, a significant length of the low-
er “whiskers” and one or more outliers were determined, 
which is shown by the marks 9 (LLC “Nestlé Ukraine”, 2021), 
10 (LLC “Nestlé Ukraine”,  2022), 11 (LLC “Nestlé 
Ukraine”, 2023), which indicates an enterprise with a capital 
structure far from the median value that emphasises a high 
degree of financial unevenness even within one industry.

Summarising the above-mentioned, it can be argued 
that from the point of view of applied financial mathemat-
ics and statistics, the set of graphs confirms the need for 
segmented management of capital structure and liquidity, 
since average industry approaches lose their effectiveness 
subject to high dispersion, distribution asymmetry and 
extreme values. Thus, the management of the enterprise  

equity capital under the threat of insolvency should be based 
on individual financial profiles, taking into account the dis-
tribution of key indicators, built on the basis of adaptive sta-
tistics, modelling of risk scenarios and regular monitoring of 
key financial ratios deviations from regulatory boundaries.

The analysis of the distribution of Quick Ratio indicator, 
presented in Figure 3 in the form of a density histogram and 
boxplot, made it possible to carry out a deep mathematical 
insight of the state of short-term liquidity of enterprises in 
the non-specialised wholesale trade sector of Ukraine for 
the period 2021-2024, which is an important component 
of the overall financial stability management mechanism 
under insolvency risk conditions. The visualised frequency 
of Quick Ratio values demonstrated noticeable variability, 
characterised by the asymmetric distribution, of those as-
pects, which do not correspond to the norm (according to 
the Gaussian law). For Quick Ratio indicator, a distribution 
at the level of approximately 25% and above 130% indicates 
instances of deviations, since a value below 50% reflects a 
lack of liquid assets to cover current liabilities, while val-
ues above 120% may signal excessive conservatism in as-
set management, which leads to inefficient use of finan-
cial resources. Thus, the analysis of Quick Ratio indicator 
made it possible to conclude that there are enterprises with 
sufficient liquidity, which ensures their ability to function 
in the conditions of external shocks and solvency risk.

Based on data from seven enterprises in the non-spe-
cialised wholesale trade sector of Ukraine for the period 
2021-2024, the results of the correlation analysis between 
the indicators of capital structure (Equity-to-Assets) and 
liquidity (Quick Ratio) are presented in Figure  4, built in 
Jamovi software environment (version 2.4.26) using a 
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standard regression analysis tool that visualises a scatter 
plot with density fields for both variables. The depicted 
matrix of scatter plots makes it possible to visually assess 
the nature of the relationships between these variables and 
identify trends inherent in the sample of enterprises under 
study. The line plotted on the graph is a linear regression 
line constructed from the empirical values of the indica-
tors. The grey area around was the 95% confidence inter-
val, which is automatically generated by Jamovi system 
to visualise the statistical relationship. A scatterplot with 
marginal distribution densities illustrated the relationship 
between Equity-to-Assets and Quick Ratio for seven en-
terprises in 2021-2024. The upper part displayed the dis-
tribution of Equity-to-Assets (X-axis – frequency, Y-axis – 

corresponding indicator value), the right – the distribution 
of Quick Ratio (X-axis – frequency, Y-axis – corresponding 
indicator value).

As it can be seen from Figure 4, the graph in the low-
er left corner clearly demonstrates a positive correlation: 
enterprises with a higher level of equity tend to maintain 
a higher level of quick liquidity. Such a relationship is an 
important marker of balanced financial performance, in 
which an increase in the share of equity is accompanied by 
an increase in quick solvency, which allows enterprises to 
respond more effectively to external shocks and reduce the 
risk of default. It is consistent with the theoretical provi-
sions of financial management regarding the role of equity 
as a stability buffer in conditions of economic turbulence.

Figure 4. The distribution of correlation values between Equity-to-Assets and Quick Ratio indicators according to the 
data from seven Ukrainian enterprises (main KVED 46.90, non-specialised wholesale trade) for the period 2021-2024

Source: compiled by the authors

The confidence intervals around the regression line 
emphasise a statistically significant trend, strengthening 
the reliability of the observed dependencies. Moreover, 
the uniformity of the distribution of observations confirms 
the generalisability of findings for a sample of enterprises, 
different in size and level of financial autonomy. This re-
sult suggests that the relationship between liquidity and 
capital structure is a systemic characteristic of financial 
resource management within the industry. In general, the 
identified dependencies support the hypothesis that in an 

unstable economic environment, enterprises try to main-
tain or even strengthen financial autonomy, which is ac-
companied by the appropriate optimisation of liquidity in-
dicators. It can serve as the basis for further development of 
integrated models for assessing insolvency risk, which take 
into account the interaction between the main financial 
indicators. The correlation between Equity-to-Assets and 
Equity-to-Assets indicators according to data from seven 
Ukrainian enterprises (main KVED 46.90 Non-specialised 
wholesale trade) for 2021-2024 is presented in Table 2.

Correlation Matrix Equity-to-Assets Quick Ratio

Equity-to-Assets
Pearson’s - -

p value - -
N - -

Quick Ratio
Pearson’s 0.715 -

p value <0.001 -
N 56

Table 2. Correlation between Equity-to-Assets and Quick Ratio indicators according to the data from seven Ukrainian 
enterprises (main KVED 46.90, non-specialised wholesale trade) for the period 2021-2024

Source: compiled by the authors
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As it can be seen from Table 2, a statistically significant, 
moderate, positive correlation was found between Equi-
ty-to-Assets indicator (the share of equity in the enterprise 
assets) and Quick Ratio (quick liquidity ratio), as the Pear-
son correlation coefficient suggests r = 0.715 at a signifi-
cance level of p < 0.001. This result mathematically confirms 
the hypothesis that with an increase in the share of equity 
in the asset structure, the enterprise capability to prompt-
ly cover its short-term liabilities without the need to sell 
inventories increases as well, which is an important factor 
of solvency. In other words, enterprises that have a high-
er share of financing from equity also demonstrate higher 
current liquidity, which suggests a certain financial disci-
pline, stable resource management and a lower probability 
of insolvency risks in the short term. Thus, the results of the 
correlation analysis are fully consistent with theoretical ex-
pectations in the context of studying capital management 
strategies of enterprises in difficult economic conditions.

The analysis of the capital structure and liquidity level 
of an enterprise is traditionally considered an important 
element in ensuring its financial stability. However, there 
are still ongoing discussions in the scientific literature 
about optimal proportions of equity and debt capital, as 
well as the sufficient level of liquidity in changing mar-
ket conditions. The obtained results on the relationship 
between Equity-to-Assets indicator (the share of equity 
in the enterprise assets) and Quick Ratio are consistent 
with A. Hajisaaid (2020) findings, who, using the example 
of eight companies in Saudi Arabia during the period from 
2009 to 2018, discovered that profitability has a positive 
correlation with short-term liabilities and equity, whereas 
it is negatively related to long-term debt. Thus, the results 
confirm the thesis that enterprises are able to maintain li-
quidity at the expense of short-term resources, while losing 
strategic financial stability in the long-term perspective. 

P.  Pronoza  et al.  (2022) have identified the correla-
tion-regression method as the basis of the approach to as-
sessing financial security of an enterprise, which is widely 
applied in economic research and is used to determine the 
degree and nature of the influence of various factors. Simi-
larly, Z.-M. Zadorozhnyy et al. (2024) believe that ensuring 
financial stability of enterprises provides for a systemic 
analysis and assessment formalisation within the frame-
work of sustainable development. The algorithm proposed 
by the authors is built on the balance sheet model and a 
set of indicators (financial independence ratio (autonomy), 
the financial dependency ratio (equity multiplier), the loan 
capital concentration ratio, the financial risk ratio, the fi-
nancial stability ratio, the long-term debt ratio, and the 
equity mobility ratio), which allows for timely detection of 
misbalances in the capital structure and improving the en-
terprise stability. 

According to V. Glonti et al. (2024) the lack of conflict 
identification in business leads to the creation of the wrong 
strategy and tools, losses and unprofitability. In turn, a 
high level of liquidity contributes to avoiding short-term 
financial difficulties and reducing default probability. Ef-
fective management of working capital and liquid assets is 
critical to maintaining solvency (Kamau et al., 2024). The 
obtained results are partially consistent with the findings 
of A. Akhmadi et al. (2022), suggesting the lack of statisti-
cally significant evidence of a considerable positive impact 

of capital structure on the company value. The obtained re-
sults are also consistent with the findings of F.C. Sogomi et 
al. (2024) and Y. Yang et al. (2025), who have found out that 
the increase in debt financing costs significantly reduc-
es the resilience of enterprise real estate, demonstrating 
a U-shaped dynamic trend. The study has also identified 
a negative relationship between patient capital and resil-
ience, as well as its moderating effect on the relationship 
between debt financing costs and resilience, with differ-
ences in impact depending on standard and non-standard 
audit opinions.

The obtained results partially confirm the findings of 
previous studies on the relationship between capital struc-
ture, insolvency risk and solvency of enterprises. According 
to A. Gennaro (2021) and A. Patel et al. (2022), a low value 
of Equity-to-Assets indicator may suggest a potential fi-
nancial instability. These considerations are backed by data 
for LLC “Nestlé Ukraine”, where values up to -119.3% were 
recorded during 2021-2023, suggesting the dominance of 
liabilities over assets, although in 2024 the indicator in-
creased to 8.7%. This may indicate attempts to restructure 
the debt portfolio, as predicted in insolvency risk scenarios 
(Gennaro, 2021).

According to C.  Kamau  et al.  (2024), liquidity, rather 
than profitability, should be the priority of financial pol-
icy during economic turbulence. This idea is consistent 
with the results for LLC “ASBIS-Ukraine”, where the Equi-
ty-to-Assets indicator is only 11.3%, whereas Quick Ratio 
amounts to 73.6%, which demonstrates an emphasis o n 
maintaining solvency, despite a low share of equity. Similar 
characteristics were found in LLC “UK Distribution” (Equi-
ty-to-Assets – 18.3%; Quick Ratio – 37.5%), which indicates 
a similar way of financial management. Thus, the obtained 
empirical results are consistent with theoretical provisions 
on the relationship between capital structure, liquidity and 
solvency, while simultaneously demonstrating significant 
heterogeneity of approaches to financial policy among en-
terprises operating in the field of non-specialised whole-
sale trade (KVED 46.90).

 CONCLUSIONS
The study results of the financial stability of Ukrainian 
enterprises engaged in non-specialised wholesale trade 
for the period 2021-2024 has shown a significant hetero-
geneity in the structure of equity and liquidity within the 
studied sample. The analysis of Equity-to-Assets ratios has 
revealed that positive capitalisation is inherent for some 
enterprises, which ensures financial autonomy, while in 
some cases critically low or negative values were detected, 
which indicates the risks of financial destabilisation and 
bankruptcy. Scatter plots of Equity-to-Assets and Quick 
Ratio indicators have been constructed, which suggests 
a complex, multifactorial nature of the influence of cap-
ital structure and liquidity. The results of the correlation 
analysis have indicated a moderate relationship between 
these variables (r = 0.715; p < 0.001), which gives grounds 
to assert: according to the general trend, an increase in the 
share of equity contributes to improving the short-term 
solvency of enterprises.

The analysis of the distribution of Equity-to-Assets 
and Quick Ratio indicators has revealed extreme values 
(outliers), as well as a distinct asymmetry, which requires 
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the use of additional statistical approaches – in particular, 
a cluster analysis for typology of enterprises by the level of 
solvency. A significant part of enterprises is concentrated 
in the range of moderate capitalisation (5-30%) and suf-
ficient level of liquidity (>80%), however, the presence of 
enterprises with signs of financial condition deterioration 
emphasises the need to strengthen financial risk manage-
ment and restructure liabilities. As a result of the analysis, 
statistically significant data have been obtained, which em-
phasise the importance of balanced financial management 
and indicate the need to implement adequate controlling 
tools to minimise insolvency risks in a dynamic market en-
vironment and economic instability.

Further scientific research should be aimed at study-
ing the effectiveness of implementing digital tools in the 
financial management of enterprises, since effective man-
agement of an enterprise under the threat of insolvency is 

based on the use of financial indicators, modern risk as-
sessment models and strategic controlling tools. It is im-
portant to take into account both quantitative and quali-
tative factors, identify risks in a timely manner and adapt 
management strategies to ensure a long-term solvency of 
the enterprise, which indicates the need to improve stra-
tegic capital and liquidity management to minimise insol-
vency risks.
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Анотація. Актуальність дослідження зумовлена необхідністю комплексного оцінювання фінансової стійкості 
підприємств через аналіз структури капіталу та ліквідності в умовах нестабільності економічного середовища. 
Відповідно до мети дослідження обґрунтовано напрями удосконалення оцінювання структури капіталу 
та ліквідності підприємств у контексті запобігання неплатоспроможності. Методична основа дослідження 
включала застосування статистичного аналізу, кореляційного дослідження та візуалізації емпіричних даних 
на основі діаграми розсіювання та гістограм розподілу показників Equity-to-Assets та Quick Ratio на прикладі 
семи підприємств України, що здійснюють діяльність у сфері неспеціалізованої оптової торгівлі за період 
2021-2024 років. Отримані результати продемонстрували помірний позитивний кореляційний зв’язок між 
показниками Equity-to-Assets та Quick Ratio, що підтвердив складний багатофакторний характер формування 
платоспроможності. Це надало підстави стверджувати, що за загальною тенденцією зростання частки власного 
капіталу сприяє покращенню швидкої ліквідності підприємств, що сформували досліджувану вибірку. Аналіз 
розподілу показників Equity-to-Assets та Quick Ratio виявив наявність асиметрії розподілу, що підкреслило 
доцільність використання додаткових методів дослідження, зокрема, кластерного аналізу для типологізації 
підприємств. Значна частина підприємств зосереджена в діапазоні помірної капіталізації (5-30 %) та достатнього 
рівня ліквідності (>80 %), однак присутність підприємств з ознаками погіршенні фінансового стану наголосило 
на необхідності посилення управління фінансовими ризиками та реструктуризації зобов’язань. Практична 
цінність дослідження полягає в інтеграції сучасного інструментарію кількісного аналізу у процеси запобігання 
неплатоспроможності, формуванням підґрунтя для обґрунтованої адаптації управлінських стратегій у відповідь 
на виявлені статистичні закономірності взаємозв’язків між ключовими індикаторами платоспроможності, 
зокрема Equity-to-Assets та Quick Ratio, що має особливу релевантність в умовах дестабілізації макроекономічного 
середовища та наростання зовнішніх і внутрішніх ризиків для суб’єктів господарювання
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Abstract. The study aimed to identify effective artificial intelligence tools that can improve the productivity, accuracy, 
and flexibility of management processes in the field of project management. The study analysed the functionality of 
digital project management platforms and artificial intelligence-based tools, as well as cases of their practical application 
in international and Ukrainian companies. Trello, Wrike, Monday, Microsoft Power Automate, Taskade and Timely were 
noted to differ in terms of automation, integration, process visualisation and flexibility. For example, Microsoft Power 
Automate provides the setup of automated task flows, and Timely provides accurate time tracking. Chat Generative Pre-
trained Transformer, Gemini, International Business Machines Corporation, Watson Assistant, Jasper, ClickUp Artificial 
Intelligence Assistant and Fireflies tools increase analytics, personalise processes, support natural language interaction and 
automate routine tasks. The analysis of the cases proved the effectiveness of artificial intelligence. Duolingo implemented 
Chat Generative Pre-trained Transformer for adaptive learning, Webster First Federal Credit Union uses Jasper to create 
marketing content, Lulu Press uses ClickUp Artificial Intelligence Assistant to optimise task management, and Moonfrog 
Labs integrated Fireflies to analyse online meetings. Asana, used by Kenshoo Skai, improved the coordination of multi-
channel campaigns, while Zoho Projects at Sgurr Energy increased control over technical phases of projects. Ukrainian 
examples also demonstrated the successful integration of artificial intelligence tools. Ajax Systems implemented relevant 
solutions for real-time security monitoring, Nova Poshta optimised logistics and customer support, and Liga:Zakon 
automated the processing of legal information. The analysis of strengths, weaknesses, opportunities, and threats showed 
that artificial intelligence tools contributed to the automation and analytical nature of project management, although 
they required significant resources and specialised training. The practical significance of the study is determined by the 
identification of tools that can be integrated into management processes to achieve greater efficiency

Keywords: automation; chatbot; forecast; resource allocation; machine learning
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 INTRODUCTION
Amid rapid technological transformation and growing 
competition, businesses need innovative approaches to 
organising and controlling project activities. The use of 
AI-based (artificial intelligence) tools provides a new level 
of automation, improves forecast accuracy, optimises re-
source allocation, and reduces the time required to make 
management decisions. Companies are increasingly inte-
grating digital platforms with machine learning elements 
to adapt to market changes and mitigate risks. The absence 
of set approaches to the introduction of smart technologies 

into business processes complicates their effective use in a 
highly competitive environment.

N. Bolkvadze et al. (2023) systematised the areas of ap-
plication of generative solutions and outlined the key are-
as of their implementation in global practice, in particular 
in China, India, Canada, and the United States. The paper 
provides examples of both successful and ineffective ex-
periences and proposes a five-stage model for integrating 
AI into the activities of enterprises. In turn, the instabili-
ty of performance indicators in project management and 
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management and identifies areas for optimising the activ-
ities of enterprises using automated solutions. The study 
emphasised the need for digital transformation of Ukrain-
ian business as a condition for maintaining competitive-
ness. Insufficient integration of advanced digital solutions 
into the project management system reduces the efficien-
cy and accuracy of management actions. A.  Babichev  et 
al. (2024) studied the use of AI tools in the context of pro-
ject management automation, focusing on the possibilities 
of risk modelling, resource load assessment, and formalisa-
tion of scenario analysis. The study identified the function-
al benefits of using neural networks, machine learning, and 
data mining, which can significantly improve the efficiency 
of planning, monitoring, and adjusting project processes.

Despite the developments on the role of AI in manage-
ment, studies do not contain a systematic review and clas-
sification of tools used specifically in project management, 
nor do they provide empirical assessments of their effec-
tiveness at different stages of business initiatives, which 
necessitates further research on this topic. The study 
aimed to summarise the key characteristics of AI-based 
digital solutions used in project management, with a focus 
on their feasibility for implementing business initiatives. 
The main objectives were to conduct a comparative anal-
ysis of the functionality of AI tools focused on supporting 
different stages of the project cycle; and to identify the 
practical value of using such tools to improve the efficiency 
of management decisions in business.

 MATERIALS AND METHODS
This study used a descriptive approach to systematise cur-
rent practices of implementing AI in project management. 
The analysis was based on theoretical models of manage-
rial maturity that are widely used in international practice. 
In particular, the Organisational Project Management Ma-
turity Model (OPM3) (Miller, 2004) was considered, which 
provides a systematic assessment of the maturity of an 
organisation in the context of portfolio and programme 
management. The Project Management Maturity Model 
(PMMM) (Samolovac, 2022), which can be used for the di-
agnosis of the effectiveness of project management proce-
dures, and the PRINCE2 Maturity Model (n.d.) (P2MM), de-
signed for use in organisations implementing the PRINCE2 
methodology, were analysed. These models were chosen 
due to emphasis on strategic planning, compliance with 
international standards and adaptability to the digital en-
vironment.

The study conducted a comparative review of project 
management platforms and systems that support AI func-
tionality. Trello, which is known for intuitive task visual-
isation, Wrike, known for its integration with Microsoft 
Office 365, Monday work management, which provides 
high flexibility in setting up workflows, Microsoft Pow-
er Automate, which emphasises automation of actions, 
Taskade, a platform with query-based task generation, and 
Timely, which uses AI to monitor time and improve pro-
ductivity were considered. They were chosen due to their 
high level of automation, integration with other services, 
and adaptability for teams of different sizes. The study 
addressed the functioning of AI assistants and chatbots, 
which provide interactive communication and automat-
ed user support, such as Chat Generative Pre-trained  

the difficulties in processing large amounts of data have 
stimulated the search for new technological solutions. 
V.M.  Vasylenko & T.A.  Vakalyuk  (2024) analysed the po-
tential of AI to transform traditional project management, 
highlighting its potential in automating routine processes, 
analytics, risk forecasting, and rational resource allocation. 
The study also emphasised the importance of ethical im-
plementation of algorithmic solutions and ensuring trans-
parency of their operation.

The low level of digital competence of staff and the lack 
of adapted strategies for integrating the latest technolo-
gies into work processes make it difficult to use AI effec-
tively in management. D. Gudakov & Y. Kolodinska (2025) 
examined the main directions of AI implementation in 
communication and management practices in the business 
environment. In their work, they focused on changes in the 
structure of workflows arising from the use of generative 
AI and analysed new requirements for employees’ digital 
skills. The researchers also outlined the risks associated 
with dependence on algorithms and reduced autonomy of 
solutions. The use of intelligent systems in business pro-
cesses requires aligning technical capabilities with the 
practical needs of managers and specific business objec-
tives. Y.  Smoliak & A.  Kholodnytska  (2024) reviewed the 
key aspects of introducing AI into the corporate environ-
ment, focusing on assessing the efficiency, costs, and au-
tomation potential. The study described popular tools al-
ready used by companies to optimise operational processes 
and emphasised the importance of digital literacy among 
employees. The study analysed the barriers that arise when 
transitioning to new technologies and emphasised the im-
portance of adapting management strategies to the condi-
tions of digital transformation. 

The lack of flexibility of traditional approaches to 
project management in the context of digital transfor-
mation necessitates the introduction of tools that can 
quickly respond to changes in the environment. R. Snish-
chenko  (2024) examined AI as a mechanism for improv-
ing the efficiency of management decisions, emphasising 
the changing functional roles of the manager in the new 
economy. The study analysed the potential of generative 
technologies for processing large amounts of information, 
forming analytical conclusions and accelerating planning, 
as well as transforming the competencies of managers who 
need to master digital tools. In response to the complexi-
ty of management processes and the growing information 
load, Ya. Hrynko (2024) investigated the role of AI in the 
transformation of strategic management, emphasising its 
importance for the formation of a new paradigm of inter-
action between managers and information systems. The 
study highlights the functionality of AI in trend analysis, 
scenario forecasting, and decision support, as well as the 
importance of developing managers’ digital competencies.

The low level of adaptation of intelligent systems to 
the needs of small and medium-sized businesses, as well as 
the lack of structured approaches to their implementation 
in management processes, make it difficult to fully utilise 
the technological potential. I.B. Azarova & T.M. Bezverkh-
niuk  (2024) analysed the benefits of using AI to improve 
the efficiency of business processes, emphasising the im-
pact of digitalisation on management decision-making. 
The study presents a classification of AI functions used in  
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Transformer (ChatGPT), Gemini (ex-Bard), and Interna-
tional Business Machines Corporation (IBM) Watson As-
sistant. This approach also included Jasper, ClickUp AI 
Assistant, and Fireflies.ai, which can be used to generate 
content, analyse meetings, and generate reports, and im-
prove project management efficiency.

The Asana and Zoho Projects platforms were also ana-
lysed. Asana is used by Kenshoo Skai (n.d.), a company that 
implements AI in digital marketing. Sgurr Energy  (n.d.), 
a leading engineering consultancy, uses Zoho Projects to 
manage technical projects. These examples demonstrat-
ed the widespread use of AI not only in information tech-
nology (IT), but also in energy and services. In addition, 
Ukrainian cases such as Ajax Systems  (n.d.), Nova Posh-
ta  (n.d.), and Liga:Zakon  (n.d.) were investigated, which 
demonstrate local examples of successful integration of AI 
solutions into the business environment. The study also 
developed a SWOT (strengths, weaknesses, opportunities, 
threats) analysis of AI integration into project management 
based on the studies of M.Z. Nabeel (2024), M. Al-Arafat et 
al.  (2025), and M.L.  Prasetyo  et al.  (2025). Based on this, 
comprehensive recommendations were developed for both 
internal modernisation of business processes and external 
adaptation to global technological challenges.

 RESULTS
Project management models and typology of AI tools
Project management is a complex set of interconnected 
processes, where imperfect execution or a mistake at any 
stage can have negative consequences for subsequent stag-
es. Despite the continuous improvement of project man-
agement approaches, several challenges remain, largely 
due to the influence of the human factor. These challenges 
include ineffective communication, vague or inaccurate 
tasking, incorrect prioritisation, the use of unrepresenta-
tive data samples for decision-making, and decision-mak-
ing based solely on personal experience or subjective ex-
pert opinions without considering business data analytics. 
Researchers also identified structured groups of risks that 
exacerbate these difficulties: project complexity, contrac-
tual risks, financial risks, legal factors, uncertainty about 
project requirements and scope, and planning risks (Ta-
herdoost & Keshavarzsaleh, 2016). To reduce the negative 
impact of such risks, it is advisable to introduce a systemat-
ic approach to project management, which involves organ-
ising activities based on clearly defined business processes 
(Bashynska & Khristova, 2017).

An efficient solution in this area is the PMMM, which 
is used as a roadmap for the sustainable, systematic and 
predictable development of management processes. Such 
models can be used for assessment of the current level of 
development of the project management system at an en-
terprise, identifying ways to improve its components, and 
providing access to best practices tested by leading organ-
isations. The most used models are OPM3 (Miller,  2004), 
PMMM (Samolovac, 2022), and P2MM (PRINCE2 Maturity 
Model,  n.d.), which differ in structure and approaches to 
assessing the maturity of project management processes. 
The OPM3 model, developed by the Project Management 
Institute, unlike other models, does not divide processes 
into maturity levels, but instead focuses on the relation-
ship between projects, programmes, and portfolios within 

an organisation. It can be used to assess how effectively 
an organisation achieves its strategic goals through project 
management. The PMMM model has five levels of maturity 
from initial to optimised and covers ten functional areas of 
project management, making it convenient for phased im-
plementation of changes and strategic development. The 
P2MM model, based on the PRINCE2 methodology, com-
bines management aspects with process control, which 
improves adaptation accuracy of the management system 
to the specific needs of projects. All these models identify 
key components of project management that may differ in 
name or structure but generally boil down to similar func-
tions. For example, in the PMMM model, procurement and 
cost management are considered separate components, 
while the P2MM model combines these areas into one com-
ponent – financial management. Given the objective of this 
study, which emphasises the analysis of the potential of AI 
in project management, it is advisable to use the PMMM 
model, as it can be used for a more structured comparison 
of the functionality of intelligent solutions.

To further analyse the application of AI in project man-
agement, the tools were divided into four types depending 
on their level of complexity: integration and automation, 
virtual assistants and chatbots, machine learning-based 
systems, and fully autonomous project management solu-
tions. The first type of tools automates routine tasks, in-
cluding status updates, sending reminders, maintaining 
to-do lists, etc. (Lahmann, 2018). The second type includes 
virtual assistants and chatbots that help users set tasks, 
generate texts, and communicate. The third type consists of 
tools based on machine learning algorithms: they analyse 
large amounts of data, identify patterns, predict risks, and 
make recommendations on resource allocation and prior-
ities (Ruiz et al., 2020). The fourth type includes complex 
autonomous systems that can make management decisions 
on their own, based on current data and context, reducing 
the need for human intervention (Bachynskyi,  2024). It 
should be noted that most platforms are not limited to just 
one of these types. For example, Smartsheet cloud-based 
project management software combines task automation 
(type one) with text generation based on user activity his-
tory, indicating the use of machine learning (type three). 
Another example is Taskade, a set of project management 
tools that includes organisational task automation and a 
built-in chatbot for generating and analysing information, 
combining the first and second types, respectively.

AI tools from the integration and automation group 
standardise and automate routine project management 
tasks and aggregate data from internal information sys-
tems to form a representative sample for informed deci-
sion-making. Typical scenarios for using such tools include 
sending reminders to managers or executors when a task 
deadline is approaching, automatically generating and dis-
tributing reports on the status of tasks, and creating tem-
plate tasks and descriptions for them. The use of such tools 
reduces the cost of repetitive operations and increases the 
efficiency of standard project management procedures. 
Notably, some of these tools do not function as standalone 
products but as elements of larger systems or require inte-
gration with other data sources.

One example is the Butler extension for the Trello 
platform, which can be used to set up automatic triggers  



• Development Management. 2025. Vol. 24, No. 3 •

Overview of artificial intelligence-based project management tools...

60

and actions that are performed in response to certain 
events in the system, significantly reducing the time spent 
on routine operations and minimising the human factor. 
The Wrike system provides functionality for monitoring 
task progress, optimising resource utilisation, and visual-
ising performance indicators, using AI algorithms to auto-
matically create and edit task descriptions. Monday work 
management functions as a multifunctional platform for 
project management support, including structure building, 
status monitoring, report generation, and automatic text 
completion. Smartsheet provides flexible automation and 
scalability of management using tables, boards, templates, 
formulas, and analytical reports. Microsoft Power Auto-
mate focuses on creating conditional action flows with the 
ability to synchronise with Project, Outlook, and Power 
Business Intelligence (BI). Taskade integrates process au-
tomation, task visualisation, and a chatbot that processes 
text queries, analyses documents, and generates respons-
es (Chandra,  2024). Timely specialises in automatic time 
tracking and workload analysis, integrating with Asana, 
Trello, and Jira to structure information and generate re-
ports in real time. Thus, chatbot assistants are increasingly 
being integrated into project management processes, pro-
viding users with new tools for analytics, text generation, 
communication, and automation. According to a forecast 
by research company Gartner, by 2027, chatbots will be 
used as the primary customer service channel in at least 
25% of companies (Gartner predicts chatbots…, 2022). This 
demonstrates the relevance and potential of such tools in 
the field of project management.

Project management remains a complex area where 
traditional methods do not always effectively address the 
challenges posed by human factors and structural risks. 
The use of management maturity models such as OPM3, 
PMMM and P2MM helps to systematise processes and 

identify areas for improvement. The integration of AI 
tools, from automating routine tasks to autonomous deci-
sion-making, creates new opportunities for efficiency.

Chatbot assistants and intelligent platforms 
in project management
The use of chatbots, virtual assistants, and intelligent 
platforms based on AI technologies is transforming pro-
ject management, increasing its flexibility, automation, 
and adaptability. They can be used to respond quickly to 
changing conditions, optimise resources, minimise risks, 
and improve the efficiency of internal communication. By 
integrating such tools with digital environments (plan-
ning, communication, and analytics systems), organisa-
tions can significantly accelerate the implementation of 
tasks and make informed decisions in real time. Depending 
on the functional purpose and the level of integration with 
other systems, chatbots can perform a wide range of tasks, 
including informing about the status of current tasks, gen-
erating project documentation, identifying potential con-
tradictions in requirements, and analysing data.

One example of the commercial use of AI chatbots 
is H&M’s bot integrated into the Kik messenger, which 
has over 300 million users. This bot asked customers 
questions to identify their style preferences and showed 
them clothing options in the form of images, simplifying 
the selection process. In addition, it was used to demon-
strate ready-made outfits, vote for them, and engage in 
interactive discussions, which personalised the brand 
experience and increased customer loyalty (Conver-
sational AI…,  2021), or the Ukrainian mobile operator 
Kyivstar  (n.d.), which uses the chatbot Zoriana to pro-
vide tariff advice. Below is a comparative description of 
chatbot assistants that can be effectively used for project 
management tasks (Table 1).

Table 1. Examples of chatbot assistants and scenarios of their use in project management

Source: compiled by the author

Tool name Main functions Features of integration/purpose

ChatGPT Answer generation, text analysis, documentation,  
risk identification

Ability to integrate with project management systems  
to improve input data

Gemini (ex-Bard) Similar functions to ChatGPT; report generation,  
risk identification, and visualisation Integration with Asana, Trello, Jira, Monday.com

IBM Watson 
Assistant

Improving customer experience, analytics,  
and decision support

Customer-focused, but applied to internal project 
management processes

Jasper Formulation of tasks, project documentation,  
letters, and presentations

Priority on textual content and marketing,  
but effective for project documentation

ClickUp AI 
Assistant

Automatic creation of tasks, generation  
of documents based on a template Deep integration with ClickUp

Fireflies.ai Transcribing meetings, generating structured reports Accurate communications, mitigation of loss of claims

The analysis in Table 1 shows that chatbot assistants 
significantly expand the project management toolkit, au-
tomating key processes, improving decision-making, and 
enhancing communication. An illustrative example of the 
effective use of ChatGPT in this context is the case of Du-
olingo, which integrated the GPT-4 model into its learn-
ing application to personalise the user experience. By the 
implementation of Duolingo Max features, users are able 
to receive detailed explanations of their answers in a nat-
ural language format that simulates individual tutoring. In  

addition, tools have been implemented to simulate 
role-playing dialogues with virtual characters that have 
unique communication scenarios. This experience con-
firms the potential of GPT platforms to provide flexible 
user support, particularly in environments where individu-
alised learning, adaptive assistance, or real-time solutions 
to atypical problems are required (Marr, 2023).

Jasper can be used to formalise tasks and project doc-
umentation following predefined formats, which ensures 
structured and unified project materials. The successful 



• Development Management. 2025. Vol. 24, No. 3 •

Bieliaiev

61

use of this platform has been demonstrated by Webster 
First Federal Credit Union (n.d.), where Jasper has become 
central in the marketing infrastructure, contributing to a 
nine-fold increase in organic traffic through consistent 
content, improving search engine optimisation, acceler-
ating A/B testing of advertising campaigns, and ensuring 
brand consistency through the Brand Voice feature, which 
is critical in the financial services industry. This scaled the 
small team without increasing headcount, while maintain-
ing high quality and trusted content (How first Webster 
Federal Credit Union…, n.d.).

ClickUp AI Assistant, as an integrated tool, auto-
mates the process of creating tasks and documentation 
within the respective management platform, reducing the 
time required to perform routine actions. An example of 
the effective implementation of this technology is Lulu 
Press (n.d.), which replaced two previous project manage-
ment systems (Jira and Basecamp) with a single ClickUp 
platform with more than 100 employees. Due to the au-
tomation functionality and integration with GitLab, the 
company managed to eliminate duplication of tasks and 
significantly reduce the time for manual status updates. 
This increased work efficiency by 12%, accelerated prod-
uct development and marketing campaigns. In addition, 
the implementation of ClickUp has standardised the pro-
cesses of creating training videos, webinars, guides, and 
other materials within the Lulu University series, which 
has improved collaboration between teams and ensured 
transparency in the implementation of each stage of pro-
jects (Lulu furthers…, n.d.).

In turn, Fireflies.ai improves the efficiency of project 
communications through automated meeting protocols, 
which minimise information loss and improve the track-
ing of decisions and agreements. A notable example of the 
effective implementation of this tool is the use of Fireflies.
ai by Moonfrog Labs (n.d.), a mobile game developer with 
an active user base in India and neighbouring countries. 
After switching to a remote format, the company’s team 
faced problems with loss of concentration due to the need 
for manual note-taking and frequent omissions of rele-
vant details in communication. Integration of Fireflies.ai, 
which automatically records, transcribes, and structures 
meetings, eliminated the need for a separate note-taker, 
reduced the number of missed tasks, increased produc-
tivity, and ensured that all participants were actively in-
volved in the discussion. Using AI filters and the automatic 
identification of action items, the tool also improved col-
laboration and accelerated decision-making in teamwork 
(Kulshreshtha,  2021). The introduction of such chatbots 
not only increased productivity in project management but 
also created additional value in terms of shaping the digital 
environment of project activities.

AI tools based on machine learning technologies 
are being actively implemented in project management 
to improve the efficiency of planning, risk forecasting, 
and resource allocation. They can be used for predictive 
analysis that generates real-time recommendations for 
the user based on previous project experience. As noted 
by V. Samolovac (2022), the source of input data for such 
systems can be indicators of time spent on tasks in pre-
vious projects, associated risks, and information about 
the dependencies between individual tasks. This makes it 

possible to build alternative project plans, identify criti-
cal points, model task chains, and identify potential risks 
in real time.

One example of such solutions is the Asana platform, 
which provides comprehensive project management func-
tionality, including automation of routine processes, task 
monitoring, and report generation. Based on AI tools, Asa-
na can be used to create tasks based on the analysis of sim-
ilar previous tasks, predict their completion dates, identify 
risks, make recommendations for resource allocation, and 
respond to project participants’ requests for the current 
status of work (Asana unveils new…, 2023). The introduc-
tion of Asana into the activities of Kenshoo Skai (n.d.), an 
omnichannel marketing platform, occurred during the pe-
riod of customer growth in the context of the pandemic and 
was designed for centralisation of project management. By 
using Asana, the customer service team managed to cen-
tralise project management, standardise customer service, 
and integrate workflows with Zendesk, Slack, Zoom, and 
internal systems, which was used by managers to serve 
three times as many customers without losing quality. The 
solution has significantly reduced the time spent searching 
for information, synchronised activities between depart-
ments, and increased the effectiveness of teamwork in re-
mote work (Skai’s retail media…, n.d.).

The Zoho Projects platform is also a complete project 
management solution that covers all stages of the project 
lifecycle. It predicts the amount of resources and time 
required to complete tasks based on historical data anal-
ysis, which provides a more informed approach to man-
aging team workload. In addition, the system includes a 
built-in chatbot called Zia, which acts as a virtual assis-
tant, providing information on the status of tasks, cre-
ating new tasks, and editing them according to current 
needs. An example of an effective implementation of this 
tool is the experience of Sgurr Energy  (n.d.), a leading 
renewable energy engineering consultancy that faced 
difficulties in project management due to fragmented 
systems, manual processes, and inefficient task tracking. 
By integrating Zoho Projects into its overall digital solu-
tions ecosystem (along with Zoho Customer Relationship 
Management (CRM), Zoho Books, and Zoho Analytics), 
the company was able to centralise project planning, 
monitoring, and collaboration. This has resulted in better 
resource management, timely invoicing, automated re-
porting, and increased overall productivity. Zoho Analyt-
ics was used to receive reports on profitability and team 
utilisation, which significantly improved the quality of 
management decision-making. This integration has pro-
vided the company with process transparency, increased 
team efficiency, and reduced financial delays associated 
with project activities.

Another example is the Forecast platform, which, sim-
ilarly to Taskade, is positioned as an AI-based solution for 
project management. It includes functionality for budget 
control, resource management, automated reporting and 
invoicing. A feature of Forecast is the ability to automati-
cally generate tasks, allocate resources, and identify risks 
at an early stage, which significantly increases the adapt-
ability of management decisions (Viter, 2020). The devel-
opment of machine learning technologies has resulted in 
the concept of autonomous project management, which 



• Development Management. 2025. Vol. 24, No. 3 •

Overview of artificial intelligence-based project management tools...

62

provides for the possibility of implementing projects 
without direct human involvement or with minimal hu-
man intervention. According to this concept, AI systems 
should function as a project manager, automating the 
full cycle of management processes from initiation to 
completion. However, fully autonomous project manage-
ment systems have not yet been created. It is only known 
that Taskade AI is developing such a system, but there 
are currently no commercially available solutions of this 
level (Bednarski, 2023). An analysis of AI tools in project 
management has shown their ability to automate routine 
processes, improve planning efficiency, and optimise re-
source use. Machine learning-based systems provided 
predictive analytics, and chatbot assistants supported 
communication and documentation generation. Despite 
the progress, fully-fledged autonomous control systems 
remain at the conceptual stage of development.

Prospects for the development 
and integration of AI into project management
In the context of active digital transformation and growing 
competition, Ukrainian businesses should consider the in-
troduction of AI as a strategic tool to improve project man-
agement efficiency. AI technologies help optimise man-
agement processes, improve forecast accuracy, reduce time 
spent on routine operations, and create a new culture of 
data-driven decision-making. Processing large volumes of 
information in real time can be used to create project strat-
egies based on analytics rather than assumptions. However, 
the expansion of access to AI tools is accompanied by diffi-
culties in integrating them into existing management sys-
tems, the need to update IT infrastructure, comply with eth-
ical data processing standards, and train a new generation 
of specialists. To assess the feasibility of using AI in project 
management, a SWOT analysis was developed (Table  2).

Table 2. SWOT analysis of AI integration into project management

Source: compiled by the author based on M.Z. Nabeel (2024), M. Al-Arafat et al. (2025), M.L. Prasetyo et al. (2025)

Strengths Weaknesses

Automate repetitive tasks and processes.
Increase the accuracy of timing and cost forecasting.

Improve risk management through analytics.
Ability to adapt to changes in the environment in real time.

Centralised access to project information and knowledge.

High costs of AI technology implementation.
Limited staff competence in the use of AI.

Dependence on the quality and completeness of input data.
Difficulties with integrating AI into existing management 

systems.
Risks of reduced trust due to lack of transparency in algorithms.

Opportunities Threats

Expansion of the use of AI for project portfolio management.
Integration with other digital platforms (Enterprise Resource 

Planning (ERP), CRM, BI).
Use of generative AI to create documentation.

Development of AI-based decision support systems.
Application of AI to assess performance and team dynamics.

Rapid development of technology, which complicates long-term 
planning.

The threat of losing control over critical decision-making.
Legal restrictions on data collection, storage and use.

Growing cyber threats and vulnerabilities in AI systems.
Ethical challenges in the use of personal data in modelling.

In the context of intense digital transformation and an 
increasingly competitive environment, Ukrainian business-
es should consider the integration of AI as one of the key 
strategic tools to improve project management efficiency. 
The use of AI technologies can significantly optimise man-
agement processes, improve forecasting accuracy, reduce 
time spent on routine tasks, and develop new approaches 
to data-driven decision-making. Incorporating the results 
of the SWOT analysis, the prospects for the development 
of AI in project management require the development of 
comprehensive management recommendations designed 
for both internal modernisation of business processes and 
external adaptation to global technological challenges.

The first step in implementing AI in a project man-
agement system should be to audit current processes and 
identify critical areas where the use of intelligent technol-
ogies can have the greatest impact. These areas include 
planning automation, budgeting, risk management, per-
formance monitoring, and communication between project 
team members. Based on the results of such an analysis, it 
is advisable to develop a step-by-step integration strategy, 
incorporating the size of the enterprise, the availability of 
technological resources, and industry specifics. As an ini-
tial step, it is recommended to introduce local tools, such 
as chatbots, AI scheduling modules, and task management 
systems with machine learning elements (Hashimzai & 
Mohammadi,  2024). The second area is staff training to 

work with innovative technologies. Without proper qual-
ifications, the introduction of AI may be ineffective or not 
used in practice at all. Therefore, businesses should invest 
in the training of management and technical staff, prior-
itising the development of digital literacy, basics of AI, the 
principles of the use of machine learning platforms, and 
the formation of strategic thinking adapted to the require-
ments of the digital economy. Particularly effective is the 
formation of multidisciplinary teams that combine IT ex-
perts, analysts, and managers who can work together to 
adapt algorithms to the specifics of the business environ-
ment (Rodgers et al., 2023).

Integrating AI into an enterprise’s existing IT archi-
tecture requires careful planning. To prevent data frag-
mentation, system outages, and loss of consistency in in-
formation flows, it is advisable to use platforms with an 
open application programming interface and a high level 
of compatibility with existing CRM, enterprise resource 
planning, and project management systems. Flexible cloud 
solutions can be used to adapt the system configuration to 
the needs of the enterprise without the need for a com-
plete modernisation of the information infrastructure. 
After that, a substantial step is to implement policies for 
the ethical and responsible use of AI technologies. This is 
especially necessary for businesses that handle personal or 
sensitive data (e.g., in the healthcare, banking, or insurance 
sectors). Businesses should ensure transparency in the use 
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of algorithms, avoid biased decisions caused by model 
training, and implement backward control mechanisms. 
Among such tools, human-in-the-loop models should be 
highlighted, which retain the right to make the final man-
agement decision. This will help build trust in technology 
on the part of employees and external stakeholders (Brod-
ny & Tutak, 2025).

Given the limited financial capacity of most Ukrainian 
businesses during the war and recovery period, it is advis-
able to attract external support for the implementation of 
digital projects. This includes participation in international 
donor programmes that finance digital initiatives for small 
and medium-sized businesses, as well as cooperation with 
Ukrainian IT companies that create specialised solutions 
based on AI. Additional support can be obtained through 
participation in government initiatives such as Diia.Busi-
ness (n.d.) or the Digital Strategy (Resolution of the Cab-
inet of Ministers of Ukraine No.  1351-2024-r, 2024). One 
example of digital adaptation in a resource-constrained 
environment is Ajax Systems (n.d.), which develops securi-
ty systems using AI. In the difficult conditions of wartime, 
it not only maintained full operations in Ukraine but also 
continued to implement AI solutions for automatic threat 
detection and maintenance forecasting. Such initiatives 
demonstrate an example of a strategic rethinking of man-
agement and production processes using the latest tech-
nologies (New notifications…, 2024).

Another successful case is Nova Poshta  (n.d.), which 
in 2024 introduced a service for automating the processing 
of international shipments. The technology has reduced 
the processing time for one shipment from two minutes to 
1.5 hours to 20 seconds. The system automatically collects 
and verifies data, integrates with directories of prohibited 
goods, and costs only 0.12 UAH per request. This increased 
efficiency, reduced costs, and minimised the risk of violat-
ing customs requirements (Stark, 2024). Another example 
of the effective use of AI in the field of information man-
agement is Liga:Zakon  (n.d.), which has developed the 
LIGA360 platform. Its functionality is based on analytical 
tools with elements of AI, which can be used for automation 
of monitoring of changes in legislation, analysis of court 
practice, and assessment of legal risks in real time. This is 
especially relevant for small and medium-sized businesses 
seeking to effectively adapt to dynamic changes in the legal 
environment (Liga:Zakon has developed…, 2020).

Another component of the AI implementation strategy 
is to conduct a business case for the planned innovations. 
Before launching each project, it is necessary to estimate 
the expected return on investment, formulate performance 
indicators, which may include reducing time spent on rou-
tine tasks, shortening project implementation time, reduc-
ing the error rate, increasing customer satisfaction, and 
improving internal process transparency. Thus, AI technol-
ogies should not only reduce the operational burden but 
also create added value, which is reflected in the strategic 
development of the enterprise. In general, a systematic 
approach to the introduction of AI in project management 
involves the implementation of several interrelated stages 
(Hajipour et al., 2023).

As a result, the successful implementation of these 
management solutions can be used by Ukrainian enter-
prises not only to automate certain elements of project 

management but also to create a new quality of manage-
ment based on intelligent data processing and increased 
flexibility of management decisions. Such an approach will 
increase resilience to external challenges, strengthen the 
competitiveness of enterprises, and contribute to an over-
all increase in the efficiency of economic activity. In the 
long run, AI will become an integral part of the manage-
ment culture of Ukrainian businesses.

 DISCUSSION
In the context of digital transformation, the use of AI has 
changed approaches to project management at both the 
strategic and operational levels. Its implementation en-
sured the automation of routine tasks, improved planning 
accuracy, reduced the impact of the human factor, and 
optimised resource allocation. AI tools contributed to the 
adaptability of management systems to changes in the ex-
ternal environment, increased transparency of processes 
and provides prompt response to challenges. At the same 
time, the ability to process large amounts of data in real 
time provided more accurate forecasting of project time-
lines, budgets, and quality, which strengthened companies’ 
ability to make informed decisions and act proactively.

The study correlated with the approach proposed by 
D. Vergara  et al.  (2025) in interpreting AI as an effective 
tool for transforming project management. Both studies 
addressed the automation of routine processes, the use of 
machine learning algorithms for data analysis, risk assess-
ment, and optimisation of resource allocation. The study 
also shared a common focus on the challenges of imple-
menting AI, from technical complexity to ethical barriers 
and growing demands on managers’ digital competencies. 
At the same time, the study by D. Vergara et al. was mainly 
a review and theoretical study that included bibliometric 
analysis of publications, classification of neural network 
architectures, and identification of scientific trends. In 
contrast, this study was distinguished by its applied focus, 
the construction of a typology of tools by level of complex-
ity, and a functional analysis of platforms already imple-
mented in business practice.

A logical extension of this comparison is the study by 
J.K. Das et al. (2025), which also recognised the potential of 
AI to improve project management efficiency. Both papers 
emphasised the role of automation in reducing the impact 
of human error, accelerating decision-making, and increas-
ing the accuracy of estimates. They also recognised barriers 
to implementation, including organisational, technical and 
ethical factors. However, the study by J.K. Das et al. focused 
mainly on conceptual foundations, including the devel-
opment of a model for integrating cognitive AI, with an 
emphasis on the behavioural aspects of management. The 
study offered a practical analysis of the functionality of 
existing tools, such as Smartsheet, ClickUp, Zoho Projects, 
and Taskade, which assessed the real impact of technology 
on modern project environments. Common positions were 
also traced in the work of N. Haefner et al.  (2021), which 
emphasised the importance of AI for the transformation 
of organisations in the digital environment. Both studies 
agreed on the need to rethink management processes and 
develop new competencies. At the same time, the study 
by N.  Haefner  et al.  addressed the strategic level, in par-
ticular on the role of CIOs in the digital transformation of  
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companies, while the present study examined in detail the 
specific tools already in use to automate tasks, coordinate 
teams, and increase productivity in project management.

A similar study was conducted by J. Silva et al. (2024), 
which considered AI in the context of Industry 5.0 as a 
technology that ensures a symbiosis between human po-
tential and digital platforms. Both studies emphasised 
the importance of integrating AI into digital governance 
environments, increasing the role of data analytics, and 
improving inter-team coordination. However, J.  Silva  et 
al. examined the technical architecture, principles of cog-
nitive interaction, and areas of development within robotic 
automation, while the study focused on the applied aspect 
of assessing the effectiveness of the functionality of plat-
forms already used in business processes. Another vector of 
analysis was proposed by S. Salimimoghadam et al. (2025), 
which highlighted models of AI implementation in project 
management through the prism of life cycle optimisation. 
The study developed a structured conceptual model of AI 
integration with a distinction between the stages of plan-
ning, execution, monitoring, and evaluation. The study did 
not build universal models but provided a practical analysis 
of which tools ensure accurate forecasting, reduce human 
error, and better adaptation to a rapidly changing envi-
ronment. A comparison with the study by A.M. Felicetti et 
al. (2024) was also relevant, where AI was analysed as a tool 
for optimising agile methodologies, digital work environ-
ments, and self-managed teams. Both studies focused on 
AI’s ability to reduce the impact of human error, improve 
the accuracy of calculations, and adapt to changing con-
ditions. The study, although not exclusively on agile, con-
firmed the importance of flexibility of systems and tech-
nologies in digital governance, exploring tools that provide 
such flexibility regardless of the chosen methodology.

R.  Yadav  (2024) focused on a strategic vision of the 
transformation of project management under the influence 
of AI. The study considered AI as a factor in the formation 
of new models of corporate governance, also raising issues 
of ethics, technology dependence, and privacy threats. The 
study instead assessed the application of the platforms and 
their impact on the efficiency of project tasks. Both ap-
proaches coincided in their conclusions about the change in 
management logic from reactive to proactive and the need 
to adapt management practices but differed in the level of 
detail: R. Yadav worked at the macro level, and this study is 
at the operational level of implementation. The analysis by 
M.E. Nenni et al. (2025) had a similar strategic perspective, 
where AI was studied in the context of the transition to the 
Industry 5.0 paradigm. The focus was on the changing role 
of the manager, cognitive automation, and the need for 
new models of adaptive control. This study continued this 
logic, but with a focus on the everyday use of digital tools, 
reducing the influence of the human factor, and the prompt 
implementation of tasks in the digital environment.

M. Salimi (2024) addressed the impact of AI on the pro-
ject lifecycle, with a particular focus on risk prediction, data 
processing, and structural changes in teams. These aspects 
were also reflected in the study, in particular in the use 
of ClickUp and Taskade platforms that provide integrat-
ed support for the planning, implementation, and moni-
toring stages. Both approaches were based on the thesis 
of the need for digital adaptation of teams, but M. Salimi  

remained in the theoretical plane, while the study outlined 
specific examples of practical implementation. R.  Parekh 
& O.  Mitchell  (2024) addressed cloud solutions, ethical 
challenges, and the potential of AI to provide flexibility in 
management. Both studies acknowledged that AI tools are 
transforming the approach to management, but R. Parekh 
& O. Mitchell highlighted potential risks and strategic ra-
tionale for change, while the study demonstrated the ap-
plied implementation in the form of platforms that already 
ensure productive work of teams and increase transparen-
cy of processes. To conclude the comparative analysis, it is 
worth mentioning the study by S. Georgiev et al. (2024), in 
which AI was considered as an element of strategic man-
agement aimed for forecasting, decision support, and re-
ducing uncertainty. This study complemented this vision 
with a tool-level demonstration, demonstrating how the 
functionality of Smartsheet, Zoho, or ClickUp platforms 
contributes to the achievement of the stated strategic goals 
in real business conditions.

The use of AI in project management has significant-
ly transformed traditional approaches to planning, con-
trolling, and implementing tasks. Its implementation has 
automated routine operations, improved the accuracy of 
risk forecasting, allocated resources more efficiently, and 
adapted to changing conditions. This minimised the impact 
of the human factor, accelerated decision-making, and in-
creased the overall efficiency of project activities. As a result, 
AI has become not only an auxiliary tool but also a key fac-
tor in the transformation of modern project management.

 CONCLUSIONS
The study summarised the functionality of AI tools used 
to support project management in the business environ-
ment. The analysis showed that the introduction of AI 
systems could significantly optimise key project man-
agement processes, including planning, monitoring, risk 
assessment, communication, and project documentation. 
The study determined that the most effective tools were 
those that combined the automation of routine tasks 
with the functions of predictive analytics and real-time 
management decision support. The study identified four 
main types of AI solutions: integration and automation 
systems, chatbots and assistants, machine learning tools, 
and autonomous systems. Most modern platforms, such as 
Smartsheet, ClickUp, Taskade, Asana, and Zoho Projects, 
combine several levels of functionality at once, which can 
be used in adaptation to the specifics of the tasks and scale 
of the organisation.

The experience of practical application of AI in pro-
ject management has shown that the use of such solutions 
reduced the influence of the human factor, increased the 
accuracy of estimates, reduced the cost of performing re-
petitive operations, and provided analytical support to 
managers. In particular, the case of Asana implementation 
at Kenshoo Skai demonstrated a threefold increase in the 
efficiency of customer service managers without losing the 
quality of service. After switching to ClickUp, Lulu Press re-
duced manual status updates and increased productivity by 
12%, while the implementation of Fireflies.ai at Moonfrog 
Labs eliminated information loss, increased engagement in 
communication processes, and improved compliance with 
agreements. Webster First Federal Credit Union’s Jasper 
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Анотація. Метою даного дослідження було виявлення ефективних інструментів штучного інтелекту, здатних 
забезпечити підвищення продуктивності, точності та гнучкості управлінських процесів у сфері проєктного 
менеджменту. У межах дослідження було проаналізовано функціональні можливості цифрових платформ 
управління проєктами та інструментів на основі штучного інтелекту, а також кейси їхнього практичного 
застосування в міжнародних і українських компаніях. Платформи Trello, Wrike, Monday, Microsoft Power 
Automate, Taskade і Timely відрізняються за рівнем автоматизації, інтеграції, візуалізації процесів і гнучкості. 
Наприклад, Microsoft Power Automate забезпечує налаштування автоматизованих потоків завдань, а Timely 
здійснює точний облік часу. Інструменти Chat Generative Pre-trained Transformer, Gemini, International 
Business Machines Corporation Watson Assistant, Jasper, ClickUp Artificial Intelligence Assistant і Fireflies 
підвищують аналітичність, дозволяють персоналізувати процеси, підтримувати природномовну взаємодію 
та автоматизувати рутинні завдання. Аналіз кейсів засвідчив ефективність застосування штучного інтелекту. 
Компанія Duolingo впровадила Chat Generative Pre-trained Transformer для адаптивного навчання, Webster First 
Federal Credit Union використовує Jasper для створення маркетингового контенту, Lulu Press застосовує ClickUp 
Artificial Intelligence Assistant для оптимізації управління завданнями, Moonfrog Labs інтегрувала Fireflies для 
аналізу онлайн-зустрічей. Платформа Asana, яку використовує компанія Kenshoo Skai, покращила координацію 
мультиканальних кампаній, а Zoho Projects у компанії Sgurr Energy підвищила контроль технічних етапів 
проєктів. Українські приклади також продемонстрували успішну інтеграцію інструментів штучного інтелекту. 
Ajax Systems впровадила відповідні рішення для моніторингу безпеки в реальному часі, Нова пошта оптимізувала 
логістику та клієнтську підтримку, а Ліга:Закон автоматизувала обробку правової інформації. Аналіз сильних 
і слабких сторін, можливостей та загроз показав, що інструменти штучного інтелекту сприяли автоматизації й 
аналітичності управління проєктами, хоча й вимагали значних ресурсів і спеціалізованої підготовки. Практичне 
значення дослідження полягає у визначенні інструментів, які можуть бути інтегровані в управлінські процеси 
для досягнення вищої ефективності

Ключові слова: автоматизація; чат-бот; прогноз; розподіл ресурсів; машинне навчання
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 INTRODUCTION
The Ukrainian hospitality market is experiencing eco-
nomic difficulties due to the invasion of Ukrainian ter-
ritory by Russian occupation forces. Adaptive project 
management at each enterprise plays an important role 
in developing the potential of hospitality establishments. 
The relevance of this study is due to the need to mod-
ernise traditional management approaches at Ukrainian 
enterprises, which are losing their effectiveness due to 
digitalisation, changing consumer priorities and demand 
in the hospitality market.

Adaptability in project management can be achieved 
with the help of the latest digital technologies. Working 
conditions have changed radically since the onset of the 

SARS-CoV-2 coronavirus pandemic due to the increase 
in remote work and the development of project manage-
ment software. These trends have increased interest not 
only among scientists but also among entrepreneurs and 
managers in the topic of digital technologies and the pros-
pects for their implementation in management (Icard  et 
al., 2023). In analysing the possibilities for implementing 
digital technologies in project management, M.E. Nenni et 
al. (2024) found that about 35% of all projects have a low 
success rate due to the low level of use of digital tools to 
improve their effectiveness. The researchers concluded 
that artificial intelligence (AI) in this case complements 
the capabilities of managers through rapid data analysis.
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the SARS-CoV-2 coronavirus pandemic and in the context 
of the Russian-Ukrainian war; to identify successful in-
ternational experiences in implementing change and the 
place of Ukrainian and foreign companies in this process; 
to substantiate and develop recommendations for Ukrain-
ian companies.

 MATERIALS AND METHODS
An analysis of the hospitality industry in Ukraine for the 
period 2020-2024 was carried out. To fully understand the 
changes in the industry, both statistical analysis of indi-
cators for each calendar year and analysis of indicators in 
dynamics were used: the number of collective accommoda-
tion facilities (individuals and legal entities), the structure 
of accommodation facilities, tax revenues, occupancy rates 
of accommodation facilities, and the projected number of 
tourists after the end of hostilities in Ukraine. To review 
the current state of the hospitality market, official statis-
tics from the State Statistics Service of Ukraine (2020) were 
analysed. Data for the period 2021-2024 were taken from 
the annual reports of Ribas Hotels Group (2024) due to the 
lack of necessary data on the official website of Ukraine’s 
statistics service, which is primarily due to the non-publi-
cation of statistical data during the hostilities in the coun-
try. In addition, all of the above data does not take into 
account information from the occupied territories for each 
year of data publication and the Autonomous Republic of 
Crimea. After analysing the development potential of the 
hospitality industry, possible measures to improve project 
management for enterprises in the context of digitalisa-
tion were identified through a literature review. As a result, 
not only digital tools that can be implemented in project 
management were identified, but also the stages of devel-
opment for the implementation of such tools.

The comparative and descriptive case study method 
was chosen as the basis for the analysis. The following cri-
teria were established for the selection of practical exam-
ples: enterprises had to operate in the hospitality industry; 
improvements had to be implemented in the enterprise 
no later than 2020; information on the changes being im-
plemented had to be easily accessible and verifiable, i.e. 
published on the official website of the enterprise. Two 
enterprises from Bulgaria and one enterprise from Ukraine 
operating in the hospitality industry were selected as ex-
amples. The objects of the study were hotels: Premier Ho-
tels and Resorts in Ukraine, Casa di Fiore SPA & Medical 
and Izgreva Hotel Complex in Bulgaria. Within the frame-
work of Ukrainian and Bulgarian hotels, a case study was 
conducted as an example of the implementation of AI tools 
in the field of hotel services. For Premier Hotels and Re-
sorts, the effectiveness of the chatbot, introduced in 2019 
to ensure automated communication with customers, was 
evaluated. Particular attention was paid to the function-
al capabilities of the chatbot, its language adaptation, the 
scalability of responses, and accessibility through various 
digital channels (official website, social networks). The ef-
fectiveness of the chatbot’s implementation was assessed 
at the Bulgarian hotels Premier Hotels and Resorts and 
Izgreva Hotel Complex, not only in terms of improving 
communication with customers, but also in terms of in-
creasing the efficiency of internal hotel management pro-
cesses related to optimising employee performance and 

Given the availability and advantages of using digital 
tools for project management, S.  Bento  et al.  (2022), re-
searching the topic of project management and AI based 
on a systematic analysis of the literature, concluded that 
AI is an inevitable implementation for all enterprises in 
the near future. For example, as a result of analysing the 
development of project management, H.  Tarasyuk  (2023) 
concluded that the optimal approach to management is a 
combination of new technologies and human labour. The 
researcher determined that AI can partially fulfil the du-
ties of project managers. Analysing the potential of AI, 
R.D.  Savio & J.M.  Ali  (2023) determined that in project 
management, decisions are automated, which expands the 
possibilities for forecasting and making effective decisions. 
The researchers saw the prospect of implementing digital 
technologies, but did not provide recommendations on 
how this could be achieved in practice.

After conducting empirical research in the form of a 
survey of employees and their perceptions of the imple-
mentation of digital technologies in project management, 
A.A. Vărzaru (2022) concluded that the result of such im-
plementation is an improvement in all types of activities 
in project management at the enterprise. I.  Taboada  et 
al. (2023) came to similar conclusions as a result of a sys-
tematic analysis of the literature. The use of AI in project 
management was studied by F. Shoushtari et al. (2024). As a 
result of the analysis, the researchers found that, compared 
to traditional management methods, which are accompa-
nied by unpredictable problems and repetitive tasks, AI ef-
fectively solves such issues and is therefore appropriate in 
project management.

However, the opinions of researchers differed, from 
those who support the implementation of digitalisation 
in project management to those who argue that such 
measures are inappropriate. In the course of researching 
the topic of AI in project support, L.  Pereira  et al.  (2024) 
conducted a survey of managers, which found that most 
project managers have difficulties with financial and la-
bour resources in their projects. Such difficulties cannot 
be solved by AI, which calls into question the feasibility 
of its implementation in project management. Comparing 
daily operations in a company and project management, 
M. Bugarčić & M. Slavković  (2023) concluded that digital 
tools are changing traditional processes of planning, con-
trolling and organising projects. The researchers explain 
this by the fact that the main characteristics of a project – 
uncertainty and interdependence of operations – must be 
fulfilled in a specific order, which cannot be achieved by 
involving, for example, AI.

The conclusions based on the results obtained by 
previous researchers are general and do not focus on the 
hospitality industry, given the specifics of how the mar-
ket works. There are no specific examples of the imple-
mentation of AI or other digital technologies in project 
management in the hospitality industry to increase their 
adaptability, and there are no details of their implemen-
tation or effectiveness for other companies to learn from. 
This study aimed to determine how Ukrainian hospitality 
companies can implement adaptive project management 
using digital technologies. To achieve the study’s goal, the 
following objectives were set: to analyse the potential for 
development of the hospitality industry in Ukraine after 
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the management of the entire hotel complex. Particular at-
tention was paid to the functional capabilities of chatbots, 
technological capabilities and practical advantages. Based 
on the experience of successful Bulgarian practices, appro-
priate changes were proposed for Ukrainian enterprises in 
order to meet market needs and operating conditions.

 RESULTS
Despite the impact of the SARS-CoV-2 coronavirus pan-
demic, Russia’s full-scale invasion of Ukraine and occu-
pation of parts of the Kherson, Mykolaiv, Zaporizhzhia, 
Kharkiv, Donetsk and Luhansk regions, as well as the an-
nexation of the Autonomous Republic of Crimea in 2014, 
the hospitality industry in Ukraine continues to function. 
Looking at the structure of the hospitality market, the vast 
majority of establishments, namely 46%, are hotels and mo-
tels (Ribas Hotels Group, 2024). In 2020, the corresponding 
figure was 64.16%. This means that the number of hotels 
and motels decreased by more than 0.5 times between 2020 

and 2024 (State Statistics Service of Ukraine, 2020). Despite 
these statistics, tax revenues increased in 2024 compared 
to 2023 by 23% (UAH 273 million in tourist tax in 2024 
compared to UAH 222.618 million in 2023).

The growth of the hospitality industry is due to the 
partial revival of tourism and the gradual return of foreign 
visitors. In particular, hotel occupancy in western regions 
of Ukraine, such as Ivano-Frankivsk, Lviv and Zakarpat-
tia, reached about 50% in 2023-2024. According to ana-
lysts’ forecasts, after the end of the full-scale invasion, the 
number of tourists in the Ukrainian market could reach 14 
million people. Given these trends, significant investments 
are needed exclusively for the construction of new recre-
ation and tourism complexes, which are currently insuf-
ficient for the projected number of tourists (Ribas Hotels 
Group,  2024). As of 2024, the number of accommodation 
establishments in the country decreased by 12.07% and 
reached 3,487 units (Fig. 1). This absolute indicator is close 
to the 2017 figure (State Statistics Service of Ukraine, 2020).

Figure 1. Number of collective accommodation facilities in Ukraine for the period 2020-2024
Source: created by the author based on data from State Statistics Service of Ukraine (2020), Ribas Hotels Group (2024)
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Based on the statistical data presented in Figure 1, it 
can be concluded that both the number of collective ac-
commodation facilities – natural persons and collective ac-
commodation facilities – legal entities decreased by 16.01% 
and 4.34%, respectively, during the period 2020-2024. The 
overall growth rate of all accommodation facilities de-
creased by 18.17% in 2022 compared to the previous year. In 
other words, a significant decline occurred with the start of 
Russia’s full-scale invasion of Ukraine. Possible reasons in-
clude: the occupation of Ukrainian territory and the closure 
of accommodation facilities; the destruction of Ukrainian 
hotels and other accommodation facilities by Russia; the 
bankruptcy of enterprises, etc. However, in 2023, the growth 
rate slowed to 3%, and in 2024, it exceeded 2%, showing 
positive dynamics and further prospects for the develop-
ment of the hospitality industry even in the context of the 
Russian-Ukrainian war (Ribas Hotels Group, 2024). There-
fore, one of the main criteria for success in this process is 
effective project management in the hospitality industry 
through the inevitable introduction of new digital tools.

Digitalisation began with the advent of industrial au-
tomation (Gsell & Nikodemus, 2025). It was the transition 
from informatisation to digitalisation that marked the be-
ginning of Industry 4.0 (Bölting et al., 2016). Industry 4.0 
is associated with a vision of completely new production 
structures and value creation based on the widespread use 
of intelligent information and communication technologies 
as well as robotics (Hirsch-Kreinsen, 2020; Xu et al., 2021). 

Digital transformation is characterised by four features: in-
evitability, high speed, uncertainty in implementation, and 
irreversibility in production processes (Oswald et al., 2018; 
Vogel-Heuser & Bengler,  2023). Automation of project 
management is one of the promising and expedient areas 
for hospitality industry enterprises. By implementing digi-
tal technologies, management personnel can save financial 
resources and improve the achievement of clearly defined 
goals. In particular, this applies to the use of AI to perform 
labour-intensive tasks (Bachynskyi,  2024). The concept of 
AI was developed over 70 years ago (1956), but it is con-
sidered a breakthrough innovation that can change the way 
various business processes work (Pokorni et al., 2021; Pat-
uelli & Keplinger, 2023). The hospitality industry is no ex-
ception. AI is the ability of robots or computerised systems 
to mimic human intelligence and emotions and behave like 
humans, based on structuring patterns in large amounts of 
data, recognising ambiguous and contradictory informa-
tion, supporting situational decisions based on relative im-
portance, and learning from experience (Bory et al., 2024; 
Parekh & Mitchell,  2024). AI is used to make informed 
decisions or recommendations (Volkmar  et al.,  2021).

As of 2025, there are already successfully implement-
ed projects that have been carefully selected to meet the 
needs of hospitality industry enterprises based on AI. As a 
result of comparing the implemented projects, it was found 
that Ukrainian projects are significantly inferior to interna-
tional ones in terms of the stages of implementation of AI 



• Development Management. 2025. Vol. 24, No. 3 •

Khudo

71

in project management. The criterion for comparison was 
the stages of AI implementation in project management. 
According to O. Bachynskyi (2024), the improvement of AI 
in project management involves step-by-step changes. The 
first stage involved the implementation and automation of 
certain processes in project management. The optimisa-
tion and automation of individual processes is a common 
practice in enterprises. Examples of such systems include 
Microsoft Project, Open Plan Professional, Spider Project, 
Sure Trek Project Manager, Primavera Project Planner and 
several dozen similar systems that focus in particular on the 
functions of planning and controlling the execution of tasks.

The second stage involved the introduction of chatbots 
as project assistants. Text- or speech-based dialogue sys-
tems that interact with other users are called chatbots (We-
ber et al., 2024). Functions such as understanding, reason-
ing, and learning based on AI enable chatbots to function 
(Volkmar et al., 2021). Chatbots can perform tasks such as 
organising communication, checking task completion, and 
reminding users to complete specific tasks. A significant 
number of Ukrainian companies in the hospitality indus-
try use chatbots primarily not for internal project manage-
ment, but for external customer interaction. This feature is 
the main difference in the focus of AI use in management 
between Ukrainian and foreign companies in the hospitali-
ty industry. An example of such a chatbot is Case 1.

Case 1 – Premier Hotels and Resorts – a chain of 13 
Ukrainian hotels located in Kyiv, Lviv, Odesa, Poltava, Po-
chaiv, Sumy, and Kharkiv. The hotel chain has 1,725 rooms, 
restaurants, themed event halls, fitness centres, libraries, 
etc. (Ribas Hotels Group,  2024). In 2019, Premier Hotels 
and Resorts introduced a chatbot as a channel for commu-
nicating with customers. As of 2019, it was the first chatbot 
implemented in hotels in Ukraine. The chatbot provided 
round-the-clock communication with customers with 540 
possible responses. The chatbot supported a bilingual in-
terface, including Ukrainian and English, on the hotels’ offi-
cial website and official social media pages. In other words, 
the main goal of implementing the chatbot was to improve 
customer interaction, rather than project management.

The third stage of implementing AI in project manage-
ment involved the use of machine learning through availa-
ble digital tools (Bachynskyi, 2024). In particular, machine 
learning is one of the most revolutionary technologies in 
the field of AI (Sharifani & Amini, 2023). That is, this type 
of learning is the scientific study of algorithms and statis-
tical models with which a computer system performs a spe-
cific task. Machine learning is divided into shallow learning 
and deep learning, which can be based, for example, on su-
pervised or unsupervised learning (Chahal & Gulia, 2019; 
Pokorni  et al.,  2021). Deep learning is a growing field of 
predictive analytics due to its fast and automated process-
ing of information. An example of the practical implemen-
tation of such technologies, namely shallow learning, is the 
hotels in Bulgaria analysed in cases 2 and 3.

Case 2 – Casa di Fiore SPA & Medical Hotel. This is a 
five-star hotel in Kranevo (Bulgaria), located on the Black 
Sea coast. The hotel has 184 rooms and 4 apartments, 
mineral water pools, a beauty salon, a medical facility, a  
garden, a gym, massage rooms, etc. Due to the large num-
ber of different services and requests from hotel guests, 
as well as internal personnel issues, there was a need to 

introduce digital technologies in hotel management. The 
idea behind the introduction of digital technology was not 
only to improve and automate communication with cus-
tomers, but also to integrate it with other hotel services 
(Umni, 2023a).

To achieve this, in 2022, the hotel introduced AI in the 
form of a chatbot and assistant named “Miss Fiora”. The 
name and avatar of the digital assistant are the result of 
a carefully thought-out marketing campaign aimed at in-
creasing interest in the use of AI. In addition to developing 
an avatar in the form of a fairy-tale character, the hotel has 
introduced a continuous visual presentation on all pho-
tos of the hotel website of a real woman whose image is 
as close as possible to Miss Fiora. This chatbot is located 
on the main page of the official website of Casa di Fiore 
SPA & Medical. Due to the fact that the chatbot was devel-
oped based on Umni (2023a) AI, it is now possible to sup-
port more than 750 topics about the hotel and answer more 
than 10,000 questions. In the process of communicating 
with customers, AI learns, improves and expands on the 
topics that were set as basic when creating the chatbot. The 
advantage of implementing a chatbot based on Umni was 
that such digital technologies do not require significant 
technical knowledge, skills, or competencies on the part of 
hotel employees to interact effectively with AI. As a result, 
the chatbot began to perform its main functions, solving 
the following problems for the hotel: creating and posting 
information for customers about current discounts and 
promotions; providing answers to customers in the form of 
a text or voice module; communicating with guests at night 
in the form of responses to requests; solving the problem 
of staff shortages. The chatbot has a main menu where all 
information about the hotel is presented in a structured 
manner. Since the hotel complex is also family-oriented, 
the hotel’s chatbot has a special section for children, where 
all the necessary information for them is provided.

By implementing the chatbot, more than 83,000 hotel 
guests were helped during the first calendar year of oper-
ation. Considering that the chatbot communicated with 
each guest for a minimum amount of time, for example 1 
minute, communication with guests took more than 1,300 
hours in total during the year. This corresponds to the work 
of one employee per month. In this case, the use of a chat-
bot is an advantage, as communication can take place on 
weekends and holidays, outside of normal working hours. 
About 40% of chats with the digital assistant took place at 
night. Over the course of the year, there were over 500,000 
interactions with the chatbot from customers. As a result, 
the hotel saved 7,000 hours for its employees. At peak 
times, the chatbot processed about 60,000 interactions per 
month, as well as about 4,000 interactions per day. Due to 
high customer demand, the chatbot was integrated with 
the WebHotelier booking system and a voice recogniser 
was added, thereby speeding up and simplifying the hotel 
booking process. As of 2025, the chatbot supports com-
munication with customers via text and voice modules in 
English and Bulgarian. Thus, the hotel was able to achieve 
direct integration into the hotel’s business processes, im-
proving customer engagement with services and employee 
engagement with work. At the same time, AI not only pro-
vides assistance, but also collects and processes statistical 
information for management personnel.
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Case 3 – Izgreva Hotel Complex. This hotel is located 
in Banya (Bulgaria), near the Rozlog Valley between the 
three mountains of Pirin, Rila and Rhodope, not far from 
the Bansko ski resort. The hotel has rooms and apart-
ments, regular swimming pools and mineral water pools, 
a restaurant and a summer garden, etc. The problem 
was that hotel employees were unable to handle a large 
number of incoming calls, inform customers about book-
ing details, hotel events, etc. Another problem was that 
the hotel was popular among international tourists, but 
only a small number of employees were fluent in foreign 
languages. This reduced the efficiency of the employees’ 
work. The hotel did not actively market itself on social 
media due to a lack of financial resources and only oper-
ated through a poorly functioning website. Since the ho-
tel had an official website, the idea of introducing an AI-
based assistant became the main task to be implemented 
(Umni, 2023b).

At the end of 2021, the hotel implemented an AI-based 
chatbot called “Izgrevcho”. This chatbot is located on the 
main page of the official website of the Izgreva Hotel Com-
plex. Due to the Umni base, it became possible to support 
a large number of functions: round-the-clock customer 
service; communication with international customers; 
booking rooms, services and venues for events; assisting 
customers at all stages of the booking process; providing 
information about the hotel’s location; guide to the most 
important places to visit (ATMs, tourist attractions, etc.). 
The chatbot has a main menu where all information about 
the hotel is presented in a structured manner: it is now 

possible to support over 1,000 topics about the hotel and 
answer over 10,500 questions.

The implementation of the chatbot into the hotel’s 
operations engaged over 16,000 customers in communica-
tion during the first calendar year, resulting in more than 
80,000 interactions. On average, the chatbot processed be-
tween 200 and 500 requests per day, and on the busiest day 
of the year, it handled over 4,000 interactions with 3,200 
customers. In the busiest months, such as July, there were 
over 13,000 interactions during the month. Its bilingual in-
terface (Bulgarian and English) enabled the chatbot to in-
teract with customers from 17 countries around the world. 
Over 40% of customer requests were processed by the chat-
bot outside of normal working hours. In addition, digitising 
the restaurant menu enabled the hotel to process and fulfil 
requests via the chatbot from local villagers and tourists 
who were not customers of the hotel complex. In total, in 
2022, communicating with customers via the chatbot saved 
over 1,400 hours of management staff time at the hotel. QR 
codes were introduced to direct all customers to the web-
site with AI and a chatbot.

The placement of the analysed cases in the system of 
stages of AI development in project management is shown 
in Table  1. As of 2025, there are no real examples of the 
use of autonomous AI in hospitality industry enterprises. 
Given the transition from computerisation to digitalisation 
of enterprises and the functioning of Industry 4.0, the evo-
lution and development of AI in project management and 
the transition of enterprises to the fourth stage over time is 
inevitable (Bölting et al., 2016; Bachynskyi, 2024).

Development 
stage Stage name Systems Company example

1 Process automation Microsoft Project, Open Plan 
Professional, Spider Project Typical hospitality industry enterprise

2 Human-computer interaction Fireflies.ai, Stratejos.ai Typical hospitality industry enterprise

3 Analytics and advice Unmi.ai, shallow machine learning Casa di Fiore SPA & Medical (Bulgaria),  
Izgreva Hotel Complex (Bulgaria)

4 Autonomous control Deep machine learning Future developments

Table 1. Placement of cases in the structure of AI development for project management

Source: created by the author based on data from A. Chahal & P. Gulia (2019), Umni (2023a; 2023b), O. Bachynskyi (2024)

The use of AI in project management, in addition to 
automation, improved efficiency, data analytics, and in-
creased productivity, carries significant risks. The rela-
tionship between information and trust is the limit of AI. 
It also concerns the complexity of social relations. Tech-
nically mediated communication has its advantages, but 
also its disadvantages. The limits of AI lie in the complex-
ity of knowledge. This means that the potential of human 
labour cannot be fully realised through technology. A data- 
or function-oriented approach to work does not take into 
account important aspects of human behaviour at work 
that are necessary for solving complex problems at various 
levels in the project management process. It also does not 
take into account the importance of social relationships not 
only within the team but also outside it (Bachynskyi, 2024). 
On the other hand, there is also the issue of data security 
for companies and customers, especially in the cloud. Un-
predictable circumstances caused by human intervention 
or technical errors can cause difficulties for companies 
in the real estate sector. In other words, a hacker attack  

jeopardises the security and functionality of companies. It 
cannot be ruled out that the functionality of digital tools 
may be compromised in practice (Vornholz, 2021).

Another important recommendation for remedying 
the situation has a preventive effect, as it concerns not only 
data protection but also ethics. It is important to adhere 
to ethical principles when working with AI. AI offers the 
hope that decisions can be made not only faster and more 
cost-effectively, but also more objectively and fairly. Ethical 
requirements of fairness, accountability and transparency 
must serve as the basis for such interaction (Thalmann et 
al.,  2022). If AI is equipped with an explanatory compo-
nent, ethical problems are significantly reduced. Therefore, 
on the one hand, it is important to understand the reasons 
for a particular prediction made by AI. On the other hand, 
it is necessary to ensure its predictability. Only if these two 
aspects are taken into account can decisions based on AI be 
reliable (Sudmann, 2020).

Ukrainian companies in the hospitality industry should 
rely on Bulgaria’s experience of successfully implementing 
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AI and chatbots with superficial machine learning not only 
in the process of communicating with customers, but also 
in the process of managing projects within the company. 
Namely, the main task for Ukrainian hospitality businesses 
in 2025 is to identify the main problems in project manage-
ment that can be eliminated with digital tools and move on 
to the phase of actively searching for software developers, 
taking into account and anticipating the threats of AI and 
achieving maximum benefit from its use in project man-
agement. The biggest problems that could create barriers 
to Ukrainian hospitality businesses moving to the third 
stage of AI implementation could be a lack of financial re-
sources and insufficient employee competence, as well as 
the opacity of AI algorithms. However, these problems can 
be solved in practice.

Another problem is that AI algorithms are not transpar-
ent, and systemic inequality is exacerbated by bias in data 
sets. Companies in the property management sector need 
to develop concepts that regulate how digital tools collect 
and process information. The Ukrainian hospitality indus-
try has every opportunity to stimulate the development of 
such concepts and solve these problems in the near future. 
The implementation of digital technologies is an expensive 
process that requires constant investment in technology, 
processes and systems. For employers, the introduction of 
digital tools in a company entails additional costs for em-
ployee training, software licensing and investment in equip-
ment, restructuring and modernisation. This, in turn, af-
fects the company’s productivity. If companies do not have 
the financial resources to implement complex digital tools, 
digital technologies can be implemented using mobile de-
vices rather than computers. In addition to the advantages 
of constant access and ease of use, such implementation 
requires fewer resources, but can also cause problems. 
For example, mobile devices have less computing power 
and less memory than stationary ones (Vornholz,  2021).

In addition, the skills of employees who are new to us-
ing AI must also be taken into account. On the one hand, 
employees need to be trained to use such tools correctly 
in their work to improve efficiency and safety. On the oth-
er hand, technical experts who develop AI-based solutions 
must understand the specifics of the hospitality indus-
try, its legal restrictions and needs. Therefore, Ukrainian 
hospitality businesses should first and foremost focus on 
improving the digital skills of their employees. This refers 
mainly to digital literacy, i.e. the ability to use computers 
and software, rather than computer literacy. Digital liter-
acy includes the confident, critical and responsible use of 
digital technologies and interaction with them for learn-
ing, working and participating in society. It is advisable to 
develop the digital literacy of employees, which includes 
information literacy, communication and collaboration, 
security, including cybersecurity skills, problem solving 
and critical thinking (Vuorikari et al., 2022). In other words, 
it is critically important for employees to be able to use in-
formation and communication technologies in such a way 
that they can easily and quickly search for, evaluation, cre-
ate and transmit information using digital tools in various 
forms and formats (Nikou et al., 2022). Given the possible 
rapid transition to the third and fourth stages of AI imple-
mentation in the hospitality industry, skills development 
should not be a one-off approach but requires constant 

professional intervention on the part of the management 
of hospitality businesses in Ukraine. If such actions are 
not implemented, mistrust of new technologies may arise, 
which will complicate their implementation and use in the 
hospitality industry in Ukraine.

 DISCUSSION
As a result of case studies and literature analysis, it was 
established that the implementation of AI in project man-
agement in the hospitality industry by 2025 is feasible and 
possible, as confirmed by the successful practice of a Bul-
garian company. AI based on superficial machine learning 
is the basis for chatbots that can be implemented in pro-
ject management, which has already been implemented in 
2022 at the Casa di Fiore SPA & Medical and Izgreva Hotel 
Complex hotels in Bulgaria. An analysis of practical cases 
has shown that currently, the only advanced technologies 
for the Ukrainian hospitality market are chatbots for quick 
interaction with customers. However, implementation 
in project management not only at the level of commu-
nication between employees and customers, but also the 
introduction of analytics and statistical processing of in-
formation, assistance in managing staff, as revealed by the 
experience of the Bulgarian enterprise, has not been im-
plemented in Ukraine in 2025. Despite the fact that entre-
preneurs in the Ukrainian hospitality industry do not im-
plement similar digital technologies in practice, the results 
of the study show that the hospitality market has already 
shown improvement in terms of growth in the number of 
accommodation facilities and an increase in tax revenues 
for 2023-2024. This indicates the prospects for the devel-
opment of this market and the importance of introducing 
digital technologies into project management. M.I. Sham-
im (2024) came to similar conclusions, improving the effec-
tiveness of decision-making by introducing AI into project 
management. After analysing the advantages and risks, the 
researcher found that it is advisable for companies to fol-
low trends in the technology market in order to maintain 
their competitiveness among their closest competitors.

Studying current trends in project management in the 
hotel and restaurant business in Ukraine, V. Postova (2023) 
identified the main trends that will become reality in the 
near future. It should be noted that the researcher high-
lighted data analysis and process automation, which con-
firms the findings of this study regarding the prospects for 
the development of AI not only for communication with 
customers, but also for improving project management 
performance. However, the researcher identified two more 
trends that were not analysed in this study: data security 
when using digital tools and the organisation of remote 
work for employees. With the increasing number of re-
mote and distance work, project managers must combine 
the implementation of digital technologies with the ability 
of employees to work from home. Such conditions signif-
icantly complicate the search for alternative solutions. At 
the same time, it is important to focus efforts on maintain-
ing confidentiality and data protection when working with 
new digital technologies based on AI. Similar conclusions 
were reached by researchers A.R. Nabil et al. (2025) when 
studying the possible ethical and legal problems that arise 
when implementing AI in project management. As a result 
of interviews and systematic analysis combined with case 
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studies, the researchers noted that confidentiality is one 
of the main risks in this process, along with bias in man-
agement. Uncontrollable bias in AI can lead to inefficient 
resource allocation and discrimination in decision-making, 
which directly affects project outcomes. Due to the large 
amount of data involved, confidentiality is a weak point in 
the use of AI in project management. Separate manage-
ment structures are needed to address these issues. Given 
the data obtained in this study on the weak implementa-
tion of AI in project management in the hospitality indus-
try, it can be predicted that the development and imple-
mentation of separate management structures is far from 
reality for Ukrainian hospitality companies. However, this 
is only an assumption, which should be analysed in more 
detail in future studies.

Analysing the stages of evolution of AI implementa-
tion in project management, this study has determined that 
Ukrainian hospitality companies are at the second stage of 
four in terms of development. However, there is a prospect 
of increasing the level of AI implementation in project 
management to the third level, which is characterised by 
decision-making models for chatbots based on statistical 
data analysis and staff assistance in project management. 
This study has identified the potential for the fourth stage 
of AI evolution in project management: autonomous pro-
ject management using only AI. However, given the current 
state of AI implementation in the hospitality industry, this 
is a distant prospect for Ukraine. This is in contrast to Bul-
garian companies, for which such implementation is a near 
prospect, given the technologies already being implement-
ed in the hospitality industry. As a result of this work, it has 
been established that there are still no successful examples 
of autonomous project management in the hospitality in-
dustry, due to the complexity of their implementation in 
practice. Comparing traditional and digital project man-
agement tools, J. Gil et al. (2020) found that AI-based tools 
provide more accurate results in terms of process control 
and monitoring, but an autonomous management system 
can only be implemented in the distant, but not the near, 
future, which confirms the results of the analysis conduct-
ed in this study. In the coming years, the role of a manager 
in management will be based on processing information 
from AI and making decisions. As a result of the analysis, 
J. Gil et al. concluded that the main barriers to the imple-
mentation of such models in practice remain the lack of 
funding. These aspects were not considered in this study. 
However, these conclusions once again emphasise the im-
portance and feasibility of implementation by enterpris-
es in the hospitality industry based on shallow machine 
learning rather than deep machine learning, which is more 
realistic from a financial point of view and has examples of 
effective implementation in practice.

 The analysis revealed that for the effective implemen-
tation of digital tools in hospitality businesses, training 
staff to interact with AI is not a problem, but attention 
should be paid to training management personnel, i.e. 
managers who manage projects. The need for professional 
development was also noted as a result of a comprehensive 
analysis of the literature by E.K. Zadeh et al. (2024), which 
confirms the conclusions obtained as a result of this study. 
However, E.K. Zadeh et al. noted that despite all the advan-
tages of implementing AI in practice, there are also risks. 

As a result of this study, these risks include: the aspect of 
managers’ trust in AI and the complexity of social relations 
in the project implementation process. These results are 
consistent with those of E.K. Zadeh et al., as the researchers 
drew attention to the problem of managers’ dependence on 
AI and the importance of maintaining a balance between 
data from digital technologies and managers’ experience. 
The researchers believe that automated solutions are not 
appropriate in project management and that managers 
should use AI as a support tool. Therefore, the project man-
agement industry is an industry that is constantly chang-
ing and evolving along with the business environment in 
which projects are planned, executed, and completed. Given 
the opportunities offered by the introduction of third-gen-
eration AI chatbots into Ukraine’s hospitality industry, it 
is important for companies to develop this area, starting 
with training managers and finding software developers.

 CONCLUSIONS
The study found that despite a 12.07% decline in the num-
ber of accommodation establishments between 2020 and 
2024, tax revenues increased by 23% between 2023 and 
2024, with the projected number of tourists reaching 14 
million. This means that the hospitality industry has op-
portunities for development, and companies operating in 
this sector have the opportunity to improve their perfor-
mance. The analysis determined that a promising direction 
for the development of this industry is the introduction 
of digital technologies in project management, namely 
through AI based on surface machine learning. The study 
found that Bulgarian hotels have actively implemented 
such technologies based on Umni AI and achieved better 
results. Of the four stages of AI evolution in project man-
agement, Ukrainian companies are in the second stage of 
development, while Bulgarian companies are in the third.

Given that as of 2025 there are still no successful ex-
amples of the fourth stage of implementing AI based on 
deep machine learning in project management, and con-
sidering the successful experience of Bulgarian enterprises, 
it is advisable for Ukrainian enterprises to adopt this prac-
tice as an example to follow. Adopting this experience is 
one of the main determinants of enterprise development, 
on the one hand, and following digitalisation trends, on the 
other, solving problems that may arise during implemen-
tation. Literature on the implementation of AI in project 
management in the hospitality industry in Ukraine is still 
in its nascent, which is a limitation of this study as it com-
plicates the analysis of theoretical analysis and practical 
examples. Therefore, it is advisable to conduct further re-
search with a more detailed analysis of this topic and focus 
on conducting interviews and qualitative content analysis 
among Ukrainian entrepreneurs in the hospitality industry, 
supplementing the results obtained in this study.

 ACKNOWLEDGEMENTS
None.

 FUNDING
None.

 CONFLICT OF INTEREST
None.



• Development Management. 2025. Vol. 24, No. 3 •

Khudo

75

 REFERENCES
[1]	 Bachynskyi, O. (2024). Using artificial intelligence as a tool for project management. Economy and Society, 61. 

doi: 10.32782/2524-0072/2024-61-18.
[2]	 Bento, S., Pereira, L., Gonçalves, R., Dias, Á., & Costa, R.L. (2022). Artificial intelligence in project management: 

Systematic literature review. International Journal of Technology Intelligence and Planning, 13(2), 143-163. doi: 10.1504/
ijtip.2022.126841.

[3]	 Bölting, T., Königsmann, T., & Neitzel, M. (2016). Digitalisation in the real estate industry – opportunities and risks. 
Berlin: InWIS.

[4]	 Bory, P., Natale, S., & Katzenbach, C. (2024). Strong and weak AI narratives: An analytical framework. AI & Society, 
40, 2107-2117. doi: 10.1007/s00146-024-02087-8.

[5]	 Bugarčić, M., & Slavković, M. (2023). Does digitalization supports project management effectiveness? New insight on 
the role of intellectual capital. Buildings, 13(8), article number 1898. doi: 10.3390/buildings13081898.

[6]	 Chahal, A., & Gulia, P. (2019). Machine learning and deep learning. International Journal of Innovative Technology and 
Exploring Engineering, 8(12), 4910-4914. doi: 10.35940/ijitee.L3550.1081219.

[7]	 Gil, J., Martinez Torres, J., & González-Crespo, R. (2020). The application of artificial intelligence in project 
management research: A review. International Journal of Interactive Multimedia and Artificial Intelligence, 6(6), 54-66. 
doi: 10.9781/ijimai.2020.12.003.

[8]	 Gsell, H., & Nikodemus, P. (2025). Digitisation of business processes in the real estate industry: Information management, 
systems, platforms. Wiesbaden: Springer. doi: 10.1007/978-3-658-47508-6.

[9]	 Hirsch-Kreinsen, H. (2020). Industry 4.0. In B. Blättel-Mink, I. Schulz-Schaeffer & A. Windeler (Eds.), Handbook of 
innovation research (pp. 1-16). Wiesbaden: Springer. doi: 10.1007/978-3-658-17671-6_53-1.

[10]	 Icard, D., Botha, J., & Van Greunen, D. (2023). The use of project management technology tools for managing digital 
solutions projects: A case example. PM World Journal, 7(7).

[11]	 Nabil, A.R., Sultan, M., Amin, M.R., Akther, M.N., & Rayhan, R.U. (2025). Ethical and legal considerations of AI in IT 
project management: Addressing AI biases, data privacy, and governance. Journal of Computer Science and Technology 
Studies, 7(2), 102-113. doi: 10.32996/jcsts.2025.7.2.9.

[12]	 Nenni, M.E., De Felice, F., De Luca, C., & Forcina, A. (2024). How artificial intelligence will transform project 
management in the age of digitization: A systematic literature review. Management Review Quarterly, 75, 1669-1716. 
doi: 10.1007/s11301-024-00418-z.

[13]	 Nikou, S., De Reuver, M., & Mahboob Kanafi, M. (2022). Workplace literacy skills – how information and digital literacy 
affect adoption of digital technology. Journal of Documentation, 78(7), 371-391. doi: 10.1108/JD-12-2021-0241.

[14]	 Oswald, G., Setzke, D.S., Riasanow, T., & Krcmar, H. (2018). Technology trends in digital transformation. In G. Oswald 
& H. Krcmar (Eds.), Digital transformation (pp. 11-34). Wiesbaden: Springer. doi: 10.1007/978-3-658-22624-4_3.

[15]	 Parekh, R., & Mitchell, O. (2024). Utilization of artificial intelligence in project management. International Journal of 
Science and Research Archive, 13(1), 1093-1102. doi: 10.30574/ijsra.2024.13.01.1779.

[16]	 Patuelli, A., & Keplinger, K. (2023). Artificial intelligence in family businesses. In C. Duller, M. Hiebl, M. Kuttner, S. Mayr 
& C. Mitter (Eds.), Challenges in managing family businesses (pp. 207-223). Wiesbaden: Springer. doi: 10.1007/978-3-
658-41978-3_11.

[17]	 Pereira, L., Nobre, R., Dias, Á., Costa, R.L., & Gonçalves, R. (2024). Artificial intelligence and project management: 
Exploring the contributions and implications. International Journal of Logistics Systems and Management, 47(4), 432-
467. doi: 10.1504/IJLSM.2024.138916.

[18]	 Pokorni, B., Braun, M., & Knecht, C. (2021). Human-centred AI applications in production. Practical experience and 
guidelines for operational implementation strategies. Stuttgart: Fraunhofer Institute for Industrial Engineering IAO.

[19]	 Postova, V. (2023). Modern trends in project management in the hotel and restaurant business. Innovations and 
Technologies in the Field of Services and Nutrition, 3(9), 44-48. doi: 10.32782/2708-4949.3(9).2023.7.

[20]	 Ribas Hotels Group. (2024). Results of the study “Overview of the Ukrainian hotel market 2024”. Retrieved from https://
ribashotelsgroup.ua/blog/rezulytati-issledovaniya-obzor-gostinichnogo-rinka-ukraini-2024/.

[21]	 Savio, R.D., & Ali, J.M. (2023). Artificial intelligence in project management & its future. Saudi Journal of Engineering 
and Technology, 8(10), 244-248. doi: 10.36348/sjet.2023.v08i10.002.

[22]	 Shamim, M.I. (2024). Artificial intelligence in project management: Enhancing efficiency and decision-making. 
International Journal of Management Information Systems and Data Science, 1(1), 1-6. doi: 10.62304/ijmisds.v1i1.107.

[23]	 Sharifani, K., & Amini, M. (2023). Machine learning and deep learning: A review of methods and applications. World 
Information Technology and Engineering Journal, 10(7), 3897-3904.

[24]	 Shoushtari, F., Daghighi, A., & Ghafourian, E. (2024). Application of artificial intelligence in project management. 
International Journal of Industrial Engineering and Operational Research, 6(2), 49-63. doi: 10.22034/ijieor.v6i2.89.

[25]	 State Statistics Service of Ukraine. (2020). Key performance indicators for collective accommodation facilities in Ukraine 
(including the activities of individual entrepreneurs). Retrieved from https://www.ukrstat.gov.ua/operativ/operativ2021/
tyr/kol_zas_ukr/kol_zas_rozm_2021_u.htm.

[26]	 Sudmann, A. (2020). Artificial neural networks as black boxes. In P. Klimczak, C. Petersen & S. Schilling (Eds.), 
Communication machines (pp. 189-199). Wiesbaden: Springer. doi: 10.1007/978-3-658-27852-6_10.

[27]	 Taboada, I., Daneshpajouh, A., Toledo, N., & De Vass, T. (2023). Artificial intelligence enabled project management: 
A systematic literature review. Applied Sciences, 13(8), article number 5014. doi: 10.3390/app13085014.

https://doi.org/10.32782/2524-0072/2024-61-18
https://doi.org/10.1504/ijtip.2022.126841
https://doi.org/10.1504/ijtip.2022.126841
https://www.bid.info/wp-content/uploads/2012/10/160915_InWIS-Studie-Digitalisierung-in-der-Immobilienwirtschaft-Finale-Studie.pdf
https://doi.org/10.1007/s00146-024-02087-8
https://doi.org/10.3390/buildings13081898
https://doi.org/10.35940/ijitee.L3550.1081219
https://doi.org/10.9781/ijimai.2020.12.003
https://doi.org/10.1007/978-3-658-47508-6
https://doi.org/10.1007/978-3-658-17671-6_53-1
https://pmworldlibrary.net/wp-content/uploads/2023/07/pmwj131-Jul2023-Ikard-Botha-VanGreunen-use-of-project-management-technology-tools-1.pdf
https://pmworldlibrary.net/wp-content/uploads/2023/07/pmwj131-Jul2023-Ikard-Botha-VanGreunen-use-of-project-management-technology-tools-1.pdf
https://doi.org/10.32996/jcsts.2025.7.2.9
https://doi.org/10.1007/s11301-024-00418-z
https://doi.org/10.1108/JD-12-2021-0241
https://doi.org/10.1007/978-3-658-22624-4_3
https://doi.org/10.30574/ijsra.2024.13.01.1779
https://doi.org/10.1007/978-3-658-41978-3_11
https://doi.org/10.1007/978-3-658-41978-3_11
https://doi.org/10.1504/IJLSM.2024.138916
https://www.researchgate.net/publication/349590365_Menschzentrierte_KI-Anwendungen_in_der_Produktion_-_Praxiserfahrungen_und_Leitfaden_zu_betrieblichen_Einfuhrungsstrategien
https://www.researchgate.net/publication/349590365_Menschzentrierte_KI-Anwendungen_in_der_Produktion_-_Praxiserfahrungen_und_Leitfaden_zu_betrieblichen_Einfuhrungsstrategien
https://doi.org/10.32782/2708-4949.3(9).2023.7
https://ribashotelsgroup.ua/blog/rezulytati-issledovaniya-obzor-gostinichnogo-rinka-ukraini-2024/
https://ribashotelsgroup.ua/blog/rezulytati-issledovaniya-obzor-gostinichnogo-rinka-ukraini-2024/
https://doi.org/10.36348/sjet.2023.v08i10.002
https://doi.org/10.62304/ijmisds.v1i1.107
https://papers.ssrn.com/sol3/Delivery.cfm?abstractid=4458723
https://bgsiran.ir/journal/ojs-3.1.1-4/index.php/IJIEOR/article/view/89
https://www.ukrstat.gov.ua/operativ/operativ2021/tyr/kol_zas_ukr/kol_zas_rozm_2021_u.htm
https://www.ukrstat.gov.ua/operativ/operativ2021/tyr/kol_zas_ukr/kol_zas_rozm_2021_u.htm
https://doi.org/10.1007/978-3-658-27852-6_10
https://doi.org/10.3390/app13085014


• Development Management. 2025. Vol. 24, No. 3 •

Project management in the hospitality industry...

76

[28]	 Tarasyuk, H. (2023). Development of project management: Key methodologies and trends. Economics of Management 
and Administration, 106(4), 26-32. doi: 10.26642/ema-2023-4(106)-26-32.

[29]	 Thalmann, S., Malin, C., Kupfer, C., Fleiß, J., Griesbacher, M., & Kubicek, B. (2022). Artificial intelligence in personnel 
selection: Conclusions and recommendations from a recent study conducted by the University of Graz on behalf of AMS 
Austria. Retrieved from https://hdl.handle.net/10419/269903.

[30]	 Umni. (2023a). Case study. Casa di Fiore SPA & Medical Hotel. Retrieved from https://umni.bg/wp-content/
uploads/2023/03/Case-Study-Casa-di-Fiore-EN.pdf.

[31]	 Umni. (2023b). Case study. Hotel Complex Izgreva. Retrieved from https://umni.bg/wp-content/uploads/2022/08/Case-
Study-Hotel-Complex-Izgreva-EN.pdf.

[32]	 Vărzaru, A.A. (2022). An empirical framework for assessing the digital technologies users’ acceptance in project 
management. Electronics, 11(23), article number 3872. doi: 10.3390/electronics11233872.

[33]	 Vogel-Heuser, B., & Bengler, K. (2023). From Industry 4.0 to Industry 5.0 – idea, concept and perception. HMD Praxis 
der Wirtschaftsinformatik, 60(6), 1124-1142. doi: 10.1365/s40702-023-01002-x.

[34]	 Volkmar, G., Reinecke, S., & Fischer, P.M. (2021). Artificial intelligence in marketing: Opportunities and challenges. 
Die Unternehmung, 75(3), 359-375. doi: 10.5771/0042-059X-2021-3-359.

[35]	 Vornholz, G. (2021). Digitisation of the real estate industry. Berlin: Walter de Gruyter. doi: 10.1515/9783110726909.
[36]	 Vuorikari, R., Kluzer, S., & Punie, Y. (2022). DigComp 2.2: The digital competence framework for citizens – with new examples 

of knowledge, skills and attitudes. Luxembourg: Publications Office of the European Union. doi: 10.2760/115376.
[37]	 Weber, K., Hogh, N., Conati, C., & Andre, E. (2024). A gaze into argumentative chatbots: Exploring the influence of 

challenger arguments on reflection and attention. In Proceedings of the 24th ACM international conference on intelligent 
virtual agents (article number 1). New York: Association for Computing Machinery. doi: 10.1145/3652988.3673935.

[38]	 Xu, X., Lu, Y., Vogel-Heuser, B., & Wang, L. (2021). Industry 4.0 and Industry 5.0 – inception, conception and 
perception. Journal of Manufacturing Systems, 61, 530-535. doi: 10.1016/j.jmsy.2021.10.006.

[39]	 Zadeh, E.K., Khoulenjani, A.B., & Safaei, M. (2024). Integrating AI for agile project management: Innovations, 
challenges, and benefits. International Journal of Industrial Engineering and Construction Management, 1(1).

Управління проєктами в індустрії гостинності:  
теоретичні основи та практичні аспекти

Володимир Худо
Кандидат економічних наук, професор
Львівський національний університет імені Івана Франка
79000, вул. Університетська, 1, м. Львів, Україна
https://orcid.org/0009-0000-3971-7373

Анотація. Мета дослідження полягала у визначенні шляхів впровадження адаптивного управління проєктами 
в індустрії гостинності України з використанням цифрових технологій, зокрема штучного інтелекту на основі 
машинного навчання. Методологічну основу становили статистичний аналіз показників ринку гостинності 
України за 2020-2024 роки, порівняльне дослідження міжнародних практик та метод case-study на прикладі 
готельних підприємств України та Болгарії. Результати дослідження засвідчили, що ринок гостинності України, 
попри виклики пандемії COVID-19 та повномасштабної війни, демонструє ознаки відновлення: темпи приросту 
кількості закладів розміщення у 2024 р. зросли на 2 %, а податкові надходження з туристичного збору – на 23 % 
порівняно з 2023 р. Встановлено, що українські готелі переважно перебувають на другому етапі впровадження 
штучного інтелекту (використання чат-ботів для зовнішньої взаємодії з клієнтами), тоді як болгарські 
підприємства досягли третього етапу (інтеграція аналітики та автоматизація внутрішніх процесів). На прикладі 
готелів Casa di Fiore SPA & Medical та Izgreva Hotel Complex проаналізовано ефективність чат-ботів із функціями 
машинного навчання, що дозволило скоротити робочий час персоналу та підвищити рівень обслуговування. 
Надано комплексну оцінку готовності українських підприємств індустрії гостинності до переходу на вищі етапи 
впровадження штучного інтелекту та сформовано практичні рекомендації щодо інтеграції цифрових технологій 
у проєктний менеджмент. Практичне значення полягає у наданні дорожньої карти впровадження інструментів 
штучного інтелекту, з урахуванням фінансових, технічних та кадрових обмежень

Ключові слова: цифровізація; штучний інтелект; чат-боти; машинне навчання; віртуальний помічник; готельний 
бізнес; проєктний менеджмент; автоматизація; цифрові компетенції
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