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  Abstract. Socio-economic inequality in Ukraine, in the face of new challenges, particularly military aggression, 
has become especially pressing, as these factors significantly exacerbate existing imbalances in income and access to 
basic resources. These challenges not only increase poverty levels but also create additional barriers to equal access to 
education, healthcare services, and other essential goods. Research on this issue is crucial for shaping a resilience-focused 
development strategy and achieving social justice, which is fundamental to the harmonious development of society. The 
aim of this study was to examine socio-economic inequality in Ukraine within the context of contemporary global and 
domestic challenges, as well as to substantiate promising approaches to enhancing resilience by reducing this inequality. 
To achieve this objective, a wide range of methods was employed, including analysis and synthesis, statistical analysis, a 
comparative approach, as well as generalisation and forecasting techniques. According to research by the National Institute 
for Strategic Studies (NISS), the level of socio-economic inequality in Ukraine is relatively lower than in most European 
Union countries. High levels of unreported income may distort the true picture of inequality. Key contributing factors 
include income disparities, unequal access to education, healthcare, and housing. Military aggression has significantly 
worsened the situation, leading to rising poverty and declining economic activity. Addressing socio-economic inequality 
requires comprehensive social policy reforms, particularly the strengthening of targeted assistance and the promotion of 
economic recovery, ensuring equal opportunities for all citizens. The practical significance of this study lies in its potential 
to support the formulation of effective policy decisions and the development of programmes aimed at reducing socio-
economic inequality, particularly in the context of military aggression

  Keywords: income inequality; poverty; social policy; economic recovery; military aggression; support for vulnerable 
groups; demographic groups

  Introduction
The issue of socio-economic inequality constantly attracts 
the attention of researchers and policymakers, as it con-
cerns fundamental questions about the existence of differ-
ent social strata and classes, as well as the fair and efficient 
distribution of income and resources. Studying this phe-
nomenon is particularly important in times of economic 
instability, when the need to develop new approaches to 

addressing it becomes more pressing. The analysis of the 
causes, manifestations, and consequences of inequal-
ity was based on the work of leading scholar. S. Asefa & 
W.-C. Huang (2020), in their study, examined the political 
economy of inequality, specifically analysing the relation-
ship between political structures and economic inequality 
in the United States and the global context. The authors 

https://orcid.org/0000-0002-4654-9248
https://orcid.org/0000-0002-9787-0744
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in economic development and provide valuable recom-
mendations for policymakers and economists on how to 
ensure more equal access to resources and opportunities 
for all social groups. In addition to the inclusive approach, 
an important area of research is the relationship between 
socio-economic inequality and poverty in Ukraine with 
direct foreign investments. This issue is actively explored 
by Z.  Chernousova & O.  Malyavina  (2021), who studied 
the impact of investments on social inequality in Ukraine, 
noting that the influx of foreign capital does not always 
lead to a reduction in inequality. The researcher I. Shapov-
al  (2024) examined in detail various methods of measur-
ing economic inequality and emphasised the importance 
of studying the fundamental causes of this inequality to 
develop effective political strategies. She noted that for a 
deeper understanding of this phenomenon, it is necessary 
to consider a broad range of factors, from economic to so-
cial, that can significantly influence the level of inequality 
in the country. Many aspects related to the effective insti-
tutional framework for reducing socio-economic inequali-
ty remain underdeveloped. The relevance of these studies 
significantly increases in the context of current challenges, 
such as military aggression and economic instability. The 
aim of this study was to conduct a comprehensive analy-
sis of socio-economic inequality among the population in 
Ukraine, identify its main challenges and prospects, as well 
as to develop practical recommendations that will contrib-
ute to its reduction and ensure the country’s resilience in 
the face of these pressing challenges.

  Literature review
Global challenges, such as the uneven distribution of 
wealth, climate change, demographic shifts, and digital 
transformation, are shaping a new reality that requires a 
comprehensive approach. Economic growth is no longer 
the sole indicator of progress, as without considering social 
aspects, it can exacerbate inequality. This motivates schol-
ars to turn to fundamental research that allows for a deeper 
understanding of the interconnections between econom-
ic, social, and political processes. The analysis of classical 
works is essential, as they help to formulate effective strat-
egies for overcoming inequality and ensuring sustainable 
development. For example, the theory of S. Kuznets (1955) 
predicted that as the economy develops, the level of ine-
quality first increases, and then starts to decrease through 
wealth redistribution. However, empirical evidence has not 
consistently confirmed this idea: economic development 
does not always lead to a reduction in inequality. Inequality 
can increase, stabilise, or even decrease, and in some cas-
es, the poorest segments of society may experience an im-
provement in their economic status. Later, the researcher 
argued that inequality in society depends on economic de-
velopment (Kuznets, 1966). As a result, at the initial stages 
of economic growth, inequality may increase, but over time 
it begins to decrease due to wealth redistribution. The ide-
as of S. Kuznets (1955; 1966) gained support from scholars 
such as R. Perotti (1996) and R. Barro (2000), who agreed 

highlighted that political institutions and power structures 
can significantly influence economic inequality, as they 
shape the economic environment that determines access 
to resources and opportunities. They also emphasised that 
reducing inequality requires the implementation of poli-
cies that support inclusive economic development.

The researcher I.P. Campomanes  (2024) analysed the 
political economy of inequality, mobility, and redistribu-
tion. The author investigated how political and economic 
structures impact the level of socio-economic inequality 
and mobility within society. He emphasised that redistri-
bution policies can have a significant effect on reducing 
inequality, though this depends on the effectiveness of 
the institutions regulating these processes. The researcher 
highlighted the importance of social and economic reforms 
aimed at improving equal opportunities for all social strata. 
D. Acemoglu (2024) published a paper in which he exam-
ined various approaches to measuring economic inequality 
in the United States. The author stressed the importance 
of a deep understanding of the underlying causes of this 
inequality and noted that measurement methods can sig-
nificantly alter the interpretation of the situation. Despite 
this, the general trend of increasing inequality remains 
evident, which requires effective political responses to 
address it. D. Acemoglu (2024) also emphasised that insti-
tutional structure can have a profound impact on income 
distribution in society, which is a key aspect of understand-
ing economic inequality. Along with the contributions of 
other researchers, it is important to highlight the work of 
Ukrainian scholars who adapt these approaches to the na-
tional context. V.  Kostiuk  (2021) in her article examined 
global trends in economic inequality and their impact on 
socio-economic development. She noted that inequality 
has a wide range of consequences for the development of 
economies, and its reduction is a key condition for ensuring 
stability and growth. The researcher also emphasised the 
need for inclusive approaches to addressing inequality in 
a global context. V.  Opalko  (2019) focused on the signif-
icance of inclusive development for ensuring sustainable 
economic growth. She stated that achieving this requires 
considering not only economic but also social, cultural, and 
political aspects that contribute to the inclusion of various 
social groups in the process of economic progress.

This approach creates more equal conditions for all 
segments of the population, which is fundamental for the 
stability and development of the economy. N. Vorobyova et 
al. (2023) in their collective work examined the concepts of 
inclusive economic development in the context of globali-
sation and digitalisation. They emphasised the importance 
of integrating socially vulnerable groups, such as wom-
en, youth, and people with disabilities, into the process 
of economic growth. In their conclusions, the researchers 
highlighted that creating accessible and equal opportuni-
ties for all members of society not only reduces social in-
equality but also improves the overall economic situation 
of the country, contributing to stable development. These 
works underscore the significance of inclusive strategies 
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that over time economic development reduces the level 
of inequality. However, the theory of S. Kuznets also had 
its critics, such as K. Deininger & L. Squire (1998), who ar-
gued that the growth of inequality could be caused by oth-
er factors and also emphasised the negative consequenc-
es of inequality for economic growth and social stability.

The theory of S. Kuznets (1955) initiated a new phase 
of understanding social inequality through the lens of eco-
nomic processes, opening up wide opportunities for further 
research. However, modern scientific studies of inequality 
phenomena show that its growth is not always related to 
economic development. Y. Ding (2004) suggested that de-
spite stable economic growth worldwide, socio-economic 
inequality has increased in many countries. This confirmed 
the diversity of views on socio-economic inequality, where 
some scholars see it as a positive phenomenon if it is based 
on natural differences, such as various human qualities and 
talents. In other cases, inequality is considered a negative 
phenomenon caused by socio-economic and political factors.

In the global context, there is a reverse trend – inequal-
ity not only does not decrease, but also grows significantly. 
This issue was thoroughly researched by T. Piketty (2014), a 
French economist. T. Piketty showed that global economic 
growth was accompanied by an uneven distribution of prof-
its. He argued that the accumulation of capital by a narrow 
group of people outpaced the growth rates of the econo-
my, leading to increased inequality. J.  Robinson  (2009), 
in his work alongside other researchers, analysed the re-
lationship between political institutions and economic 
inequality, stating that a country’s institutional structure 
significantly influences the level of inequality. They con-
cluded that effective institutions that ensure fair access to 
economic opportunities can substantially reduce inequali-
ty. Socio-economic inequality is not only an empirical phe-
nomenon but also a theoretical issue that requires analysis 
of its causes and consequences. Classical works contain 
fundamental concepts that help form new approaches to 
resource distribution and solving the inequality problem in 
the 21st century.

  Materials and Methods
One of the main methods used was analysis and synthesis, 
which allowed for generalising existing data and identify-
ing key factors of inequality. For this purpose, data obtained 
from official statistical sources were used, such as reports 
from the State Statistics Service of Ukraine (Summary table 
of…, 2023; Summary table of…, 2024) and inflation reports 
from the National Bank of Ukraine for 2023-2024 (Inflation 
Report, n.d.). Statistical data processing played a key role 
in measuring the level of inequality in the economy. One of 
the key tools was the Gini index, which measures income or 
wealth distribution inequality in society (Gini index 2020 
in the world, 2021). These indicators reflected the degree 
of social and economic inequality in Ukraine, as well as the 
changes in these indicators in the context of current crisis 
situations, such as the full-scale invasion (Deepening in-
come inequality…, 2023).

The use of a comparative approach allowed for the 
comparison of socio-economic indicators of Ukraine 
with those of European Union countries. Germany, Ire-
land, France, and Spain were chosen for comparison due 
to their diversity in economic development, social pol-
icies, and geographical location within the EU. Germany 
is the leading economy in the EU and demonstrates ex-
emplary social policies with a high level of spending on 
social protection. Its example was of particular interest 
for assessing the potential for adapting such approaches 
in Ukraine. Ireland was selected for its dynamic economic 
development, innovation-driven growth, and low-income 
inequality, coupled with high per capita income growth. 
France is known for its historical focus on social equali-
ty and effective state support for vulnerable populations. 
Spain was chosen for its extensive experience in overcom-
ing high unemployment rates and implementing effective 
labour market programs. The selection of these countries 
enabled both an examination of various approaches to ad-
dressing socio-economic issues and the identification of 
best practices adaptable to Ukraine. For the analysis, data 
from 2023 were used, as this provided up-to-date infor-
mation on the state of the economy and the social sphere 
amid current challenges. The study compared indicators 
such as the Gini index (Gini index in Ukraine…,  2024), 
income levels, the projected change in the Gini index by 
2029, and global inequality (Degenhard, 2024). This com-
parison helped identify both strengths and weaknesses 
in the socio-economic policies of various EU countries, 
which can be useful for developing strategies to improve 
the social and economic situation in Ukraine.

Forecasting methods played a crucial role in analys-
ing future trends in socio-economic inequality in Ukraine, 
considering the impact of external factors. For this pur-
pose, predictive models were used, based on data provid-
ed by the National Institute for Strategic Studies (NISS), 
which allowed for assessing the potential impact of current 
social and economic processes on poverty and inequality 
levels. Additionally, publications from the National Insti-
tute for Strategic Studies (NISS) (Analytical reports, n.d.) 
were used, containing up-to-date reports and forecasts on 
the development of the economy and social processes in 
Ukraine. Reports from international organisations such as 
the World Bank (Documents & Reports, n.d.), the interna-
tional monetary fund (IMF) (Documents & Reports – Ad-
vanced Search, n.d.), and Eurostat (n.d.) were also consult-
ed. These reports provided comparative data on inequality 
levels and social policies in different countries, which al-
lowed for evaluating Ukraine’s position in a global context. 
The analysis of such data helped to identify key trends and 
challenges faced by countries striving for socio-economic 
stability and the reduction of inequality.

In addition to statistical data, significant attention 
in the study was given to the use of various sources that 
enable a comprehensive analysis of socio-economic in-
equality in Ukraine. Among the key sources was research 
that deepens the understanding of the impact of war on  
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socio-economic inequality. A valuable source was the 
study by L.  Artemenko  et al.  (2023) on food security in 
Ukraine amid military aggression. The article by S.  Za-
vhorodnia (2024) provided a relevant analysis of inequal-
ity issues in Ukraine in the context of global and internal 
changes. Another important contribution to the study was 
the article by O. Dmytrenko & S. Demchenko (2018), which 
examined the relationship between institutional changes 
and social inequality in Ukraine. These sources facilitated 
a well-founded and comprehensive analysis of socio-eco-
nomic inequality in Ukraine, considering its interconnec-
tion with other national and international factors. This 
allowed for the formulation of recommendations for im-

proving social policy in Ukraine, taking into account the 
specifics of national conditions and needs.

  Results and Discussion
The issues of deepening economic inequality are not only 
characteristic of developing countries but also of devel-
oped countries in the European Union. In Ukraine, accord-
ing to the Ukraine Report 2023 (2023), income inequality is 
relatively low compared to EU countries, with a Gini index 
indicating a certain level of equality. However, the standard 
of living in Ukraine is significantly lower than in countries 
with higher income polarisation, such as Germany, Ireland, 
France, or Spain (Table 1).

Table 2. Distribution of new wealth among the wealthiest and the rest of the world’s population (2020-2024)

Table 1. Comparison of the level of economic inequality in Ukraine and EU countries according to the Gini index

Source: created by the authors based on O. Topchii (2023), A. Kryzhnyi (2024)

Country Gini index, 2023 Income level (on average) Forecast change in Gini index by 2029 Global inequality

Ukraine 0.25 Low – Medium Increase by 0.01 (+3.85%) High
Germany 0.31 High Remain stable Medium
Ireland 0.28 High Remain stable Low
France 0.29 High Remain stable Medium
Spain 0.34 Medium – High Increase by 0.02 (+5.8%) High

Note: the Gini index measures the level of socio-economic inequality: 0 — perfect equality, 1 — maximum inequality
Source: created by the authors based on the Gini coefficient of equivalised disposable income by age (n.d.)

It is also worth noting that official statistical data may 
not fully reflect the real situation due to the high level of 
shadow economy activity particularly among high-income 
groups. In this context, social inequality serves as a cru-
cial indicator of socio-economic activity at various levels: 
the micro level (within individual communities and house-
holds), the macro level (at the national level), and the mega 
level (in the context of global processes). It directly affects 
societal stability, economic efficiency, and the level of  

social trust. These factors are critical for ensuring resilience 
and integration into a globalised world, where technolog-
ical advancements and economic globalisation continue 
to reshape social structures. Table 2 illustrates the rise in 
economic inequality at the global level between 2020 and 
2024, where the wealthiest 1% of the population have ac-
quired a significant share of new wealth. This exacerbates 
social inequality and presents new challenges in ensuring 
fair access to resources and opportunities for all.

Year Share of new wealth acquired 
by the top 1% (%)

Share of new wealth acquired 
by the other 99% (%) Additional indicators

2020 55% 45% The wealthiest 1% own 43% of global financial assets

2021 60% 40% Around 46% of the world’s population live below  
the poverty line

2022 63% 37% 13% of global GDP  
is concentrated among 3,000 families

2023 65% 35% The assets of the five wealthiest individuals  
increased by 114%

2024 >70% <30% The top 1% own more than the poorest 95%  
of the population

The table illustrating the distribution of new wealth 
between the wealthiest 1% and the remaining 99% of the 
world’s population from 2020 to 2024 reflects a significant 
increase in global economic inequality. In 2020, the top 1% 
acquired 55% of new wealth, while the remaining 99% re-
ceived only 45%. This highlights the substantial concen-
tration of wealth within a small group, a defining charac-
teristic of economic inequality. The year 2020 marked a 
period of global economic turbulence due to the COVID-19  

pandemic, which significantly affected resource distribu-
tion. By this time, the wealthiest 1% already owned 43% 
of global financial assets, emphasising the vast concentra-
tion of wealth among the richest. In 2021, the share of new 
wealth acquired by the wealthiest 1% rose to 60%, while the 
remaining 99% received just 40%. This rise in inequality oc-
curred during the post-pandemic economic recovery, when 
the majority of new wealth remained in the hands of the 
affluent. Additionally, approximately 46% of the world’s  
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population remained below the poverty line, underscor-
ing the need for better resource distribution. By 2022, the 
wealthiest 1% had gained 63% of new wealth, while the rest 
of the population received only 37%. This continuation of 
the inequality trend is further evidenced by the fact that 
just 3,000 families controlled 13% of global GDP, demon-
strating the extreme concentration of economic wealth 
within a small demographic. In 2023, the share of new 
wealth acquired by the top 1% increased to 65%, leaving 
only 35% for the rest of the population. The assets of the 
five wealthiest individuals grew by 114%, further enriching 
the ultra-rich and deepening global economic inequality 
(Zavhorodnia, 2024). Forecasts for 2024 indicate a contin-
ued rise in inequality, with the wealthiest 1% now acquiring 
over 70% of new wealth, while the remaining population 
receives less than 30%. This trend reflects a widening gap 
between the richest and the poorest. Projections suggest 
that the top 1% will control more than 95% of the wealth 
owned by the poorest segments of society, a critical indica-
tor of global economic disparity. These findings highlight 
how the digital divide and unequal access to technology 
continue to exacerbate socio-economic inequality, posing 

new challenges to ensuring resilience and providing eco-
nomic opportunities for broader population groups.

It is important to note that economic inequality in 
Ukraine and the EU, the table below provides key indica-
tors for the period 2021-2023, along with a forecast for 
2024 (Degenhard, n.d.). As shown in Table 3, the disparity 
in economic inequality between Ukraine and the European 
Union is significant, particularly in terms of the Gini Index, 
which remains consistently low in Ukraine while indicating 
greater inequality in EU countries. However, the standard 
of living in Ukraine is considerably lower than in most EU 
countries, emphasising the need to address inequality and 
improve the country’s socio-economic conditions. It is pro-
jected that the Gini Index in Ukraine will steadily increase 
between 2024 and 2029, rising by 0.01 points (+3.85%) to 
reach 0.27 by 2029. The Gini coefficient measures income 
inequality on a scale from 0 (complete equality) to 1 (com-
plete inequality). The data presented are an excerpt from 
Statista (Gini index in Ukraine…, 2024), which includes key 
market indicators (KMI) covering macroeconomic, demo-
graphic, and technological environments in over 150 coun-
tries worldwide.

Indicator Ukraine (2021-2024) EU (2021-2024) Forecast for Ukraine (2025)

Gini Index (%) 25.6-27.0 29.6-30.2 26.5-27.0
Standard of living Lower Higher Same

Main issue Shadow economy Income polarisation Shadow economy
Households at risk of poverty >50% (2024) Data not specified >50% (forecast)

Table 4. Comparison of economic conditions in Ukraine (2021-2024)

Table 3. Comparison of socio-economic inequality in Ukraine and the EU

Source: developed by the authors based on J. Degenhard (2024)

Experts from the M. Ptoukha Institute for Demography 
and Social Studies of the National Academy of Sciences of 
Ukraine have noted that income differentiation is one of 
the key factors of social inequality, as it directly impacts ac-
cess to goods and services for different population groups 
(Libanova, 2012). Households with low incomes are forced 
to spend a larger portion of their finances on meeting basic 
needs, particularly on food purchases, creating a signifi-
cant gap in consumption capabilities between the poor and 
the wealthy. The latter can afford a much wider range of 
goods and services, including non-food items.

According to the inflation report by the National Bank 
of Ukraine for 2021-2023 and the inflation report for Octo-
ber 2024 (Inflation Report, n.d.), the situation in Ukraine 
remains challenging due to the full-scale invasion by Rus-
sia, ongoing geopolitical tensions, rising inflation, and 

fluctuations in global energy prices. These factors have 
contributed to increasing prices for essential goods, mak-
ing access to basic needs more difficult for many house-
holds. Additionally, there has been a significant increase 
in the number of households unable to afford essential 
goods due to economic hardships caused by martial law, 
pushing them to the brink of poverty. During this period, 
many families have been forced to cut spending on essen-
tial products, severely limiting their ability to maintain a 
decent standard of living. These circumstances indicate 
that martial law not only exacerbates economic challeng-
es but also deepens social inequality, increasing the level 
of despair among the poorest segments of the population. 
Further details are provided in Table 4, which compares 
economic conditions and poverty levels in Ukraine from 
2021 to 2024.

Year Economic conditions Poverty level Issues with access to 
essential goods

Impact of 
the war Notes

2021 Stable economic conditions 
following the pandemic High No critical issues  

with access to goods None Transitional period after the pandemic, 
although poverty remained high

2022 Outbreak of war, sharp 
decline in incomes

Increased 
significantly

High inflationary costs  
for essential goods Significant Sharp income decline, many households 

lost their sources of income
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This table provided an overview of the economic con-
ditions in Ukraine between 2021 and 2024, highlighting 
the increase in poverty and issues with access to essential 
goods, which were exacerbated by the war. The war signif-
icantly complicated access to essential goods due to infra-
structure destruction, supply chain restrictions, and infla-
tion, leading to rising prices for basic items. This increased 
the poverty rate, as a large portion of the population was 
unable to afford the necessary goods (Dukhnytskyi, 2020). 
The inflation surge notably impacted poverty levels in the 
country, which can be clearly traced through a linear graph 
showing changes in these indicators (Fig. 1).

inflation rate in Ukraine remained moderate, but by 2022, 
due to the onset of the war and economic hardships, infla-
tion began to rise sharply. This had a direct impact on pov-
erty, as rising prices for essential goods and services made 
it more difficult for a large portion of the population to ac-
cess basic needs. In 2023, inflation reached its peak, further 
exacerbating poverty levels. The dynamics of the graph il-
lustrate how economic difficulties and high inflation lead 
to a significant increase in the number of people living be-
low the poverty line. The forecast for 2024 suggests a slight 
slowdown in inflation, but the poverty rate remains high, 
indicating the prolonged negative impact of the economic 
crisis on the population’s well-being.

The graph highlighted the urgency of finding com-
prehensive solutions to stabilise the economic situation 
in Ukraine, including the implementation of effective an-
ti-crisis measures and support for the most vulnerable 
segments of the population during economic instability. 
The deepening socio-economic inequality is a direct con-
sequence of the war, as a large portion of the population 
has experienced a significant decrease in income, making 
access to vital resources more difficult. Issues with the 
economic accessibility of food and essential goods amid 
constant inflation and war only exacerbate the situation. 
Income reductions and rising poverty remain key challeng-
es for most citizens of Ukraine, further intensifying social 
tension and lowering the quality of life under martial law. 
One of the crucial aspects of food security is Ukraine’s posi-
tion in the global food security index (GFSI) (Ukraine ranks 
52nd…, n.d.). This index serves as a benchmark model used 
to analyse and assess the strengths and weaknesses of na-
tional food systems, as well as to identify threats to food 
security in different countries (Table 5).

Table 5. Global food security index of Ukraine and its components

Source: developed by the authors based on L. Artemenko et al. (2023)

Source: developed by the authors

Figure 1. Changes in the inflation rate  
and poverty level in Ukraine (2021-2024)

Source: developed by the authors based on the Inflation 
Report (n.d.)

Table 4. Continued

Year Economic conditions Poverty level Issues with access to 
essential goods

Impact of 
the war Notes

2023 Worsening economic 
situation due to the war Rising More households unable 

to afford essential goods Very high Martial law exacerbated access to basic 
needs, increasing social inequality

2024 Economic instability, rising 
inflation Rising Further deterioration in 

access to basic goods High Economic difficulties due to the war  
and global economic factors

27
30

35
40

10

22
17

14

0
5

10
15
20
25
30
35
40
45

2021 2022 2023 2024
 The poverty level (%)   The inflation rate (%) 

The line graph depicting the inflation rate and changes 
in the poverty level in Ukraine from 2021 to 2024 revealed 
a significant correlation between rising inflation and the 
deterioration of the socio-economic situation. In 2021, the 

Year Economic 
accessibility

Physical 
accessibility Quality & safety Natural resources & 

resilience Global index World position

2020 74.4 51.6 75.3 50.3 63 54
2021 73.9 51.8 71.9 49.3 62 58
2022 66.6 48.1 71.0 48.2 61 61
2023 65.0 47.5 70.0 47.0 60 63
2024 64.0 46.0 68.0 45.5 56.4 52

The data presented in the table take into account the 
latest trends, including the decline in indicators related to 
the economic accessibility of food and natural resources, 
as well as the growing challenges in ensuring food quality 

and safety, reflecting the current situation in Ukraine (Ar-
temenko  et al.,  2023). This table provides an overview of 
Ukraine’s economic conditions in the context of the glob-
al food security index, highlighting the rise in poverty and  
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issues with access to essential goods, which have worsened 
due to the war. The war has significantly complicated access 
to basic resources and deepened social inequality, leading 
to increased poverty and inflation. The decline in house-
hold incomes and their ability to secure essential goods has 
made these issues even more pressing under martial law. 
For assessing the spread of energy poverty, key aspects in-
clude indicators of utility bill arrears and access to energy 
services. According to the Unified State Register of Debtors 
(Over 700 thousand…,  2024), before the full-scale armed 
aggression of the Russian Federation against Ukraine, the 
level of household debt for utility services stood at 18.8%. 
As of 1 January 2022, the debt for housing and communal 
services amounted to UAH 81.6 billion, rising to UAH 120 
billion by 1 January 2023, including debts in the temporar-
ily occupied territories. Additionally, according to the Uni-
fied State Register of Debtors, the number of enforcement 
proceedings for utility service arrears in Ukraine increased 
from 344,565 in January 2021 to 701,051 in July 2024 (Over 
700 thousand…, 2024). This 37% increase since the begin-
ning of the full-scale war is a critical indicator of the eco-
nomic difficulties faced by households.

From January 2021 to February 2022, a significant in-
crease was recorded – from 344,565 to 512,359 enforce-
ment proceedings (a rise of 48%). This indicates a difficult 
economic situation, which was already being exacerbat-
ed by the war, affecting the population’s ability to meet 
financial obligations. By February 2023, the number of 
debts had reached 593,373 cases, demonstrating the con-
tinuation of a negative trend. Following this, the number 
of debts increased by a further 11.2%, reaching 659,684 
cases by January 2024. This highlights the persistent 
growth of payment difficulties amid a prolonged economic 
crisis. However, the most substantial increase in debt was 
recorded in mid-2024, when the number of cases reached 
701,051. This 6.3% rise suggests that the economic situa-
tion is not only failing to stabilise but is also continuing 
to deteriorate under ongoing war conditions and social 
changes (Hirak, 2023). According to 2024 data, the high-
est concentration of debtors is in the Dnipropetrovsk re-
gion, where over 100,000 enforcement proceedings have 
been recorded, accounting for 14.3% of the total. This is 
followed by the Kharkiv and Donetsk regions, with 94,800 
and 79,700 cases, respectively (Fig. 2).

Table 6. Growth of utility debts in Ukraine (2021-2024)

Source: compiled by the authors based on Over 700 thousand utility debts recorded in Ukraine (2024)

Figure 2. Highest number of utility debtors as of July 2024
Source: compiled by the authors based on Over 700 thousand utility debts recorded in Ukraine (2024)

According to the latest data, 36.9% of all utility debts 
in Ukraine are attributed to unpaid heating bills, amount-
ing to 258.8 thousand cases. Water supply debts follow at 
a significant distance, accounting for 18.6% or 130.2 thou-
sand cases. Electricity debts rank third, with 67.9 thousand 
cases or 9.7%. Additionally, Ukrainians have outstanding 
debts for other utility services: housing maintenance  – 
67.1  thousand cases (9.6%), gas supply  – 59.7 thousand 

cases (8.5%), and waste collection  – 7.6 thousand cases 
(1.1%). In 15.6% of cases, it was not possible to determine 
which specific service was the subject of the debt, total-
ling approximately 109  thousand cases (Over 700 thou-
sand…,  2024). Further details can be found in Table  6, 
which compares economic conditions and poverty levels 
in Ukraine from 2021 to 2024, highlighting key challenges 
in ensuring resilience.

Year Total number of cases (thousands) Heating (%) Water supply (%) Electricity (%)

2021 344,565 36.9 18.6 9.7
2022 512,359 38.0 19.0 10.0
2023 593,373 36.9 18.6 9.7
2024 701,051 36.9 18.6 9.7
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The identified changes in utility debts serve as a clear 
indicator of how war and economic difficulties are worsen-
ing Ukrainians’ access to essential utility services, creating 
conditions for energy poverty and deepening socio-eco-
nomic inequality in the country. The analysis indicates 
that socio-economic inequality in Ukraine remains a sig-
nificant issue, exacerbated by the consequences of war and 
economic crisis. Rising poverty, inflation, and declining 
household incomes have severely restricted access to ba-
sic goods and services. The increasing utility debt burden 
and declining indicators in the global food security index 
highlight the growing severity of these challenges. Gaps in 
government spending on agricultural research and techno-
logical development are hindering the sustainable growth 
of key economic sectors crucial for ensuring food security. 
Addressing these challenges requires a comprehensive ap-
proach, including improvements in social policy, resource 
accessibility, and economic reforms to ensure resilience 
and sustainable development both during the war and in 
the post-war recovery period (Putytskyi, 2024).

The prospects for ensuring Ukraine’s sustainable de-
velopment require a comprehensive approach that in-
cludes several strategic directions to overcome socio-eco-
nomic inequality and improve the population’s quality of 
life (Arabadzhyiev & Sergiienko, 2022). One of the key are-
as is the reform of social policy, aimed at improving access 
to education, healthcare, and utility services for the most 
vulnerable groups. Investing in the development of agri-
cultural infrastructure and scientific-technical research 
is essential for enhancing food security and ensuring the 
sustainable growth of the agricultural sector (Voronkova & 
Metelenko,  2021). In parallel, it is necessary to strength-
en economic stability, reduce poverty levels, and support 
small and medium-sized enterprises through investment 
incentives. A crucial element for ensuring resilience and 
sustainable development is Ukraine’s integration into in-
ternational economic and trade partnerships, which will 
contribute to the advancement of the national economy.

In the context of war, particular attention should be 
given to enhancing risk adaptability and ensuring stable 
supplies of essential resources such as food and energy 
(Sergiienko, 2023). A crucial step is the continued regula-
tion of food prices, financial support for farmers, and the 
development of emergency food security strategies. The 
implementation of the Food Security Strategy until 2030 
will contribute to making food more accessible to all social 
groups and reducing household expenditures (Draft Reso-
lution of the Cabinet of Ministers of Ukraine, 2020). In the 
field of energy security, it is essential to maintain subsi-
dies for energy resources, promote building thermal mod-
ernisation, and invest in renewable energy sources. These 
measures will help lower energy costs for the population, 
ensuring resilience not only for economic stability but also 
for reducing socio-economic inequality, which tends to 
worsen during armed conflicts. Research from the 21st cen-
tury confirms that inequality is intensifying due to globali-
sation, technological advancements, and transformations 

in socio-economic structures. Unlike classical theories that 
suggested economic growth would automatically reduce 
inequality, modern studies emphasise that inequality can 
persist or even deepen due to unequal access to resources, 
particularly in times of crisis. The issue of socio-economic 
inequality in Ukraine, especially in the face of current chal-
lenges such as military aggression, remains a crucial sub-
ject for study, as confirmed by numerous academic works. 
A key aspect is comparing inequality levels in Ukraine with 
those in other European countries, which helps to better 
understand the global context and specific nature of these 
processes. According to data from the National Institute for 
Strategic Studies (NISS) (Manifestations of economic ine-
quality..., 2024), the level of socio-economic inequality in 
Ukraine is lower than in most European Union countries. 
However, the high level of the shadow economy compli-
cates an accurate assessment of the real situation.

These conclusions align with the findings of E.M. Lib-
anova (2020), who pointed out that inequality in Ukraine 
is deepening due to economic instability and the lack of 
effective social protection mechanisms. She emphasised 
the importance of creating transparent income assessment 
systems to foster a better understanding of social barriers 
and inequalities. Agreeing with this perspective, the results 
of the study also showed that socio-economic inequality is 
most pronounced in access to essential social goods such as 
education and healthcare. In this context, V. Zaiats’s (2024) 
research is particularly important, as he assessed the lev-
el of deep deprivation poverty among households, poverty 
based on nutrition criteria, and subjective poverty, as well 
as how these factors have changed due to the ongoing mil-
itary conflict. His findings confirmed the unprecedented 
impact of war on the poverty of the population, leading to 
significant long-term economic consequences and a wors-
ening of the social-economic situation of citizens. This 
aligns with the conclusions of O. Chubka et al. (2022), who 
noted that the war not only worsened the economic situa-
tion but also created new barriers to accessing social bene-
fits, exacerbating existing issues of social inequality. These 
facts underscore the need to develop effective strategies 
to reduce social inequality, particularly in terms of access 
to education and healthcare, in the context of a persistent 
economic crisis.

Regarding the factors contributing to inequality, it is 
important to note that, according to T. Piketty (2022), glo-
balisation and technological progress significantly con-
tribute to the expansion of socio-economic disparities. 
The author emphasised that countries with high levels of 
economic development are facing new inequality challeng-
es due to automation and the impact of technologies on 
the labour market. This argument aligns with the conclu-
sions of studies on the impact of modern technologies on 
social opportunities in Ukraine. An interesting study is by 
A. Korinek & J. Stiglitz (2021), in which they examined the 
impact of globalisation and artificial intelligence on eco-
nomic development in countries, which can also be applied 
to the context of Ukraine. They noted that the availability  
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of high-tech tools can not only stimulate development but 
also create additional barriers to equal access to oppor-
tunities, especially in countries with unstable economic 
situations. In the context of military aggression, it is im-
portant to consider the economic consequences for social 
groups with lower income levels. M. Sverdian (2019) point-
ed out that the increase in poverty as a result of conflicts 
is a global trend, and Ukraine is no exception. The findings 
confirmed that the war has significantly worsened the so-
cio-economic situation of the population, particularly in 
the areas of active combat.

The differences between the works of other authors 
may be attributed to the wide range of methods they ap-
plied, including statistical analysis, which allowed for a 
deeper assessment of the impact of contemporary glob-
al challenges on social inequality in Ukraine. While other 
studies, such as the work of C.B. Frey & M. Osborne (2023), 
focused on general forecasts regarding the impact of tech-
nologies on the future of work, this research specifically 
examined how these factors affect economic inequality 
in a country undergoing a crisis. Contemporary studies 
also highlighted technological changes that create new 
forms of work and income, where certain groups gain sig-
nificant advantages through access to the latest technol-
ogies and skills. This leads to an increase in inequality, 
as those with this knowledge and resources are present-
ed with even greater opportunities, while others are left 
on the periphery of the economic process. O. Bulatova et 
al. (2023) noted that global asymmetries in socio-econom-
ic development are deepened under the influence of tech-
noglobalism. Proponents of technoglobalism, along with 
supporters of the Schumpeterian approach to explaining 
the determinants of economic development, believe that 
economic growth is driven by breakthrough innovations 
and the concept of “creative destruction” of jobs. They 
suggested that certain vulnerable segments of the labour 
market may suffer from technological modernisation and 
the digital transformation of the economy, but in the long 
run, these asymmetries will be eliminated. In contrast, 
opponents of technoglobalism, concerned not only with 
the future impact of digital technologies, such as artificial 
intelligence, on the labour market but also with the so-
cio-economic consequences of technological changes, ar-
gue that retrospective evaluation of the impact of disrup-
tive technologies on social inequality will further deepen 
existing barriers. The digital divide may influence income 
inequality in two main ways. Information and communica-
tion technologies (ICT) contribute to economic growth by 
creating opportunities to fight poverty and develop social 
and human capital. Reducing inequality in access to and 
use of these technologies can ease access to essential re-
sources and information, enabling businesses to improve 
productivity and increase earning opportunities. Howev-
er, when cutting-edge technologies are primarily availa-
ble only to wealthier segments of the population, a higher 
level of digital literacy may lead to an uneven distribution 
of income, increasing social inequality.

This phenomenon can be explained through the “Mat-
thew effect”, which occurs when those with access to re-
sources and technology are able to use them to further 
expand their advantages. Conversely, those who lack ac-
cess to such technologies lose opportunities for social and 
economic advancement. The Matthew effect is a socio-eco-
nomic phenomenon that describes a situation where “the 
rich get richer”. It means that people or organisations that 
already possess certain advantages or resources are able to 
further strengthen their positions by using these advantag-
es to foster additional growth. Those who lack access to the 
necessary resources or opportunities face difficulties and 
often remain on the periphery of the economic process, 
thereby exacerbating inequality. In the context of digital 
transformation, the Matthew effect can lead to the “digital 
divide”, which further divides social groups and countries 
based on their ability to adapt to and leverage new tech-
nologies for their development. N.  Roztocki  et al.  (2019) 
highlighted that this phenomenon emphasises the impor-
tance of equitable distribution of resources and access to 
technology, as those who have access to innovations can 
use them to strengthen their socio-economic positions, 
while others are left behind in the development process. 
Research confirmed that socio-economic inequality is a 
multifaceted phenomenon that manifests in various forms 
across all countries, regardless of their level of develop-
ment. Inequality arises as a result of both economic pro-
cesses and social conditions that have been formed over a 
long period of time. It is historically rooted and remains an 
inherent part of socio-economic life.

In a broader sense, social inequality refers to the exist-
ence of conditions where different groups within a popula-
tion have unequal access to resources, opportunities, and 
benefits such as education, healthcare, and social security. 
This phenomenon is deepened by the digital divide, which 
further restricts access to opportunities for economic and 
social growth, creating new challenges for policies and de-
velopment strategies. In this context, inequality should be 
viewed as a relative measure of socio-economic develop-
ment, based on various criteria such as income, consump-
tion levels, access to social services, or opportunities for ca-
reer advancement. Therefore, discussions on this research 
highlight the importance of creating resilient policies to 
reduce socio-economic inequality in Ukraine, particularly 
in the context of military aggression. Research from var-
ious sources has provided a deeper understanding of the 
context of social and economic inequality at the global 
level and helped identify inequality-related issues within 
Ukraine. The results of international studies emphasised 
significant global trends that directly impact Ukraine’s so-
cio-economic situation.

  Conclusions
The research revealed that economic growth in the 21st 
century does not always lead to a reduction in social in-
equality, as predicted by S.  Kuznets’ theory. There has 
been a trend towards increasing inequality, as confirmed 
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by T. Piketty’s studies. While globalisation and technolog-
ical advancements create new development opportunities, 
they also deepen socio-economic divides by limiting access 
to resources and cutting-edge technologies. Technological 
innovations, particularly in the context of digital transfor-
mation, demonstrate the “Matthew Effect”, which shows 
that access to information and communication technolo-
gies can be a driving force for economic development, but 
at the same time increases the gap between social groups.

In Ukraine, despite a relatively low level of inequality 
according to the Gini index, there are serious challenges, 
including a high level of the shadow economy and a low 
standard of living. The war, rising inflation, infrastructure 
destruction, and problems with the supply of essential 
goods have complicated access to basic needs for many 
households, leading to a significant increase in poverty. 
One of the key indicators of economic hardship is the debt 
for utility services. In 2024, the level of debts increased sig-
nificantly, indicating a deterioration in the population’s 
ability to pay and growing socio-economic inequality. The 
war and economic crisis have worsened food security, fur-
ther driving poverty levels up. The research objective – to 
study socio-economic inequality in Ukraine in the con-
text of contemporary challenges – has been achieved. To 
address these issues, comprehensive measures need to be 
implemented to improve social policy and ensure access to 
essential services and resources. Investment in the agricul-
tural sector, development of scientific and technological 
research, energy resilience, and food security strategies are 
crucial. Additionally, it is necessary to enhance adaptabil-
ity to risks, such as disruptions in the supply of essential 
goods and energy resources. Future research prospects  

include studying the effectiveness of policies aimed at 
combating energy poverty during martial law and analys-
ing the social and economic consequences of utility service 
debts. Also important are studies on mechanisms that can 
reduce debt levels without worsening the living conditions 
of the population. In the future, research will focus on spe-
cific aspects of inequality in Ukraine, which have signifi-
cantly intensified due to the full-scale invasion, worsening 
access to essential social goods and creating new challeng-
es for social justice in the country.
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  Анотація. Соціально-економічна нерівність в Україні в умовах нових викликів, зокрема військової агресії, 
набуває особливої актуальності, оскільки ці фактори поглиблюють існуючі дисбаланси в доходах та доступі до 
основних ресурсів. Ці виклики не лише підвищують рівень бідності, але й створюють додаткові бар’єри для рівного 
доступу до освіти, медичних послуг та інших життєво необхідних благ. Дослідження цієї проблеми є важливим для 
формулювання стратегії стійкого розвитку, а також для досягнення соціальної справедливості, яка є основною 
умовою для розвитку суспільства. Метою даного дослідження було вивчення соціально-економічної нерівності 
населення України в контексті сучасних глобальних та внутрішніх викликів, а також обґрунтування перспективних 
шляхів для забезпечення стійкого розвитку на основі зниження цієї нерівності. Для досягнення поставленої 
мети використано широкий спектр методів, серед яких аналіз і синтез, статистичний аналіз, порівняльний 
підхід, а також методи узагальнення та прогнозування. За результатами досліджень Національного інституту 
стратегічних досліджень виявлено, що рівень соціально-економічної нерівності в Україні є порівняно нижчим, 
ніж у більшості країн Європейського Союзу. Висока тінізація доходів може спотворювати реальну картину цієї 
нерівності. Серед основних чинників, що сприяють нерівності, є дисбаланси в доходах, нерівний доступ до освіти, 
медичних послуг та житлових умов. Військова агресія значно погіршила ситуацію, сприяючи зростанню бідності 
та зниженню економічної активності. Для подолання соціально-економічної нерівності необхідно здійснити 
реформу соціальної політики, зокрема посилити адресну допомогу і сприяти економічному відновленню, що 
дозволить забезпечити рівні можливості для всіх громадян. Практична цінність дослідження полягає в здатності 
підтримувати формулювання ефективних політичних рішень та розробку програм, спрямованих на зменшення 
соціально-економічної нерівності, особливо в умовах військової агресії

  Ключові слова: нерівність доходів; бідність; соціальна політика; економічне відновлення; військова агресія; 
підтримка вразливих груп; демографічні групи
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  Abstract. The rapid advancement of artificial intelligence (AI) fundamentally transformed the business environment 
by optimising management processes, enhancing operational efficiency, and generating new challenges for enterprises. 
This necessitated a comprehensive analysis of its impact on the transformation of business processes. The objective 
of the study was to examine the influence of AI on the transformation of business processes in enterprises of various 
sizes, identify primary directions of its application, and assess development prospects. The study was grounded in the 
use of systemic analysis, comparative analysis, case study method, and statistical data analysis. Scientific publications, 
corporate reports, analytical materials, and practical implementation cases were processed. The findings revealed that 
the adoption of AI significantly increased the efficiency of business processes in large enterprises through operational 
automation, customer interaction personalisation, and enhanced market forecasting. In the financial sector, machine 
learning algorithms reduced fraud rates and expedited document processing, consistent with global practices in banks 
such as JPMorgan Chase, Mizuho, and SMFG. In retail, improvements in recommendation system accuracy were observed, 
as reported by global companies like Amazon and Netflix, where personalisation contributed to increased conversion 
rates. Manufacturing enterprises reported optimised logistics and reduced operational costs due to AI implementation. 
Furthermore, enterprises actively explored the potential of generative AI in marketing, product development, and 
employee productivity, yielding results aligned with international experience, including the deployment of GitHub 
Copilot, which improved the speed and quality of software development. The practical value of the study lay in the 
applicability of its results for executives, analysts, and consultants to enhance digital transformation strategies and 
improve enterprise competitiveness

  Keywords: digital transformation; machine learning; business analytics; process automation; corporate management; 
customer experience; ethical challenges

  Introduction
The dynamic growth of digital technologies and globali-
sation processes at the beginning of the 21st century pro-
foundly altered the business environment, particularly 
through the integration of AI. AI transformed business 
processes by means of automation, big data analysis, per-
sonalisation, and innovative approaches to management. 

These developments enhanced operational efficiency, ac-
celerated enterprise adaptation to market changes, and 
created competitive advantages. However, alongside new 
opportunities, AI introduced challenges linked to data 
quality, ethical concerns, financial costs, and the shortage 
of skilled personnel. Investigating the influence of AI on 
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product quality, and increased corporate competitiveness. 
The integration of AI into project management allowed or-
ganisations to adapt more swiftly to changes in the busi-
ness environment by employing advanced algorithms for 
data analysis and strategic planning.

The use of AI and machine learning in predictive busi-
ness process management unveiled further potential for 
improving process control. M. Abbasi et al. (2024) conduct-
ed a systematic literature review on the integration of AI 
and machine learning in business process modelling, with 
a focus on process enhancement. The authors highlighted 
that predictive business process management involved the 
utilisation of analytical methods to anticipate changes in 
workflows based on historical data, thereby enabling or-
ganisations to not only optimise existing processes but also 
adapt them to dynamic market conditions. Two core stages 
were emphasised: data analysis and refinement of process 
models, followed by radical process adjustments based on 
derived analytical insights. Furthermore, the role of pro-
cess mining in identifying bottlenecks and enhancing op-
erational execution was underlined, as well as the potential 
of deep learning algorithms to improve forecasting preci-
sion. Thus, the studies illustrated the substantial potential 
of AI in business process modelling, while also stressing 
the need for further exploration into the integration of 
predictive process management into corporate governance 
strategies. Accordingly, the objective of the article was to 
investigate the influence of AI development on the trans-
formation of business processes across enterprises of var-
ying scales – from small businesses to global corporations.

  Materials and Methods
The study on the impact of artificial intelligence on the 
transformation of enterprise business processes was based 
on the comprehensive application of a range of scientific 
methods and the analysis of a wide spectrum of informa-
tion sources. Both theoretical and empirical research ap-
proaches were employed to examine the specifics of AI in-
tegration into corporate governance, production processes, 
marketing strategies, and customer interaction.

During the research, a combination of theoretical and 
empirical analysis methods was used. Systemic analysis was 
applied to assess general trends in the use of AI in business 
and its influence on the economic performance of enter-
prises. For this purpose, scientific publications and reports 
by international analytical firms such as McKinsey, Gartner, 
and Deloitte were summarised to identify key development 
trajectories of AI technologies and major challenges faced 
during integration (The state of AI…,  2023; Bittman  et 
al., 2024; Deloitte, 2024). Practical cases of AI implementa-
tion by international companies were examined, including 
Amazon (personalised recommendation systems and sup-
ply chain management), Netflix (user preference analysis 
and content personalisation), Tesla (autonomous control 
and production optimisation), and IBM (process automa-
tion and cognitive analytics), as well as Ukrainian enter-
prises such as Monobank (chatbots and financial scoring 

business processes proved essential for understanding its 
role in ensuring long-term sustainability of enterprises in 
the digital era.

The impact of AI on the transformation of business 
processes received considerable attention from scholars 
and analytical firms. Scientific literature examined the im-
plementation of AI in managerial, operational, and strate-
gic functions, while identifying potential integration chal-
lenges. O.O. Chernysheva et al. (2024) studied the use of AI 
for business process automation and its influence on enter-
prise efficiency. It was emphasised that machine learning 
algorithms enabled substantial optimisation of operations, 
reduced time expenditure on routine tasks, and improved 
market trend forecasting. The authors concluded that AI 
integration in enterprise management systems led to a  
25-30% decrease in administrative expenses.

D. Oriekhov (2024) investigated the influence of AI on 
modern enterprise management, focusing on key AI com-
ponents such as machine learning, deep learning, natural 
language processing (NLP), computer vision, robotics, ex-
pert and recommendation systems, autonomous systems, 
and intelligent agents. These technologies were examined 
in relation to production management, financial planning, 
marketing strategies, and human resource management. 
The study demonstrated that AI adoption contributed to 
enhanced operational efficiency and enterprise competi-
tiveness. A. Beheshti et al. (2023) analysed the application 
of generative AI in business process management (BPM) 
and proposed the concept of ProcessGPT, a solution based 
on the generative pre-trained transformer (GPT) archi-
tecture. This technology facilitated automation, augmen-
tation, and enhancement of business processes through 
large-scale data analysis and decision-making support. 
It was noted that traditional BPM systems targeted rigid 
processes, whereas ProcessGPT adapted to dynamic, com-
plex environments such as finance, healthcare, and educa-
tion. The study demonstrated this technology’s capacity 
to reduce costs and increase enterprise efficiency through 
machine learning and NLP integration. A case from the 
banking sector illustrated how ProcessGPT enabled data 
management automation and decision support in complex 
informational ecosystems. The research confirmed that 
generative AI could significantly transform business pro-
cesses by reducing human involvement in routine opera-
tions and improving enterprise analytical capabilities.

The automation of software project management 
through artificial intelligence opened new opportunities 
for optimising business processes and enhancing organ-
isational efficiency. As noted by K.  Bhavsar  et al.  (2019), 
the application of business process reengineering (BPR) 
in combination with machine learning (ML), deep learn-
ing (DL), natural language processing, and speech recog-
nition (SR) technologies had not only eliminated routine 
operations but also improved risk forecasting, resource 
allocation, and decision-making accuracy. This approach 
facilitated the transformation of software engineering 
management (SEM), resulting in cost reduction, improved 
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algorithms) and Rozetka (intelligent recommendation sys-
tems and logistics optimisation). This analysis required the 
examination of corporate reports, public corporate materi-
als, and statistical data on the efficiency of AI deployment 
(Verbivska, 2023; Artificial intelligence in…, 2024; Yuras-
ov, 2024). Structural-functional analysis was used to evalu-
ate the role of AI in various enterprise activities, including 
business process automation, service personalisation, mar-
keting strategy formation, human resource management, 
and production optimisation (Bhavsar et al., 2019; Jain & 
Jain, 2023; Chernysheva et al., 2024). Furthermore, content 
analysis was conducted on scientific articles, internation-
al conference reports, and corporate documentation, en-
abling a comprehensive assessment of the global level of 
AI technology implementation (Beheshti et al., 2023; Za-
vrazhnyi, 2023; Abbasi et al., 2024).

Among empirical methods, particular emphasis was 
placed on statistical data analysis, which enabled the quan-
titative assessment of AI technology’s effect on business 
process efficiency. Public statistical reports by IBM and 
Deloitte were processed, providing concrete data on the 
economic effects of implementing machine learning and 
predictive algorithms (How much does a business…, 2021; 
The state of AI…,  2023; Deloitte,  2024). The case study 
method was used for in-depth analysis of AI technology 
application in leading international companies. Cases ex-
amined included JPMorgan Chase, which utilised AI for 
legal process automation; Mizuho Financial Group, which 
optimised financial operations; and companies such as 
Amazon and Nike, which actively integrated generative AI 
to create personalised products and improve supply chains 
(Peng  et al.,  2023; Beheshti  et al.,  2023; Oriekhov,  2024). 
Additionally, expert surveys were conducted, including the 
analysis of publications by leading analysts in the field of 
digital transformation and the evaluation of feedback from 
executives implementing AI. Expert opinions from Forrest-
er Research and Boston Consulting Group were reviewed 
regarding the prospects and risks of AI integration into the 
business environment (Sizing the prize…, n.d.; Bittman et 
al., 2024; Otsokolich, 2024).

To identify potential trends in AI’s future develop-
ment and its long-term influence on the entrepreneurial 
environment, forecasting methods were applied. Findings 
from McKinsey Global Institute concerning the future 
use of generative AI in marketing, product development, 
and business process automation were taken into account 
(The state of AI…,  2023; Deloitte,  2024; Chakraborty  et 
al., 2024). Additional reports from analytical firms such as 
Gartner, Deloitte, McKinsey, and Forrester Research were 
used to evaluate the predicted business impact of AI tech-
nologies (The state of AI…,  2023; Bittman  et al.,  2024; 
Deloitte, 2024). Corporate reports by Tesla, IBM, and Net-
flix illustrated real-world applications of AI in business 
cases (Verbivska,  2023; Yurasov, 2024; Artificial intelli-
gence in…, 2024). Official publications from research cen-
tres, governmental institutions, and open data platforms 
were also reviewed, offering insight into the scope and  

peculiarities of AI applications (Regulation (EU) 2016/679 
of the European Parliament and of the Council, 2016; We 
created a catalogue…,  2020; The AI ecosystem…,  2024). 
Through the integrated application of these methods, a 
coherent vision was formed regarding the impact of AI on 
the transformation of business processes, as well as the 
prospects for further technological development in the 
corporate sector.

  Results and Discussion
Artificial intelligence had already become an indispen-
sable component of modern entrepreneurship, having 
transformed key aspects of business processes such as 
automation, analytics, innovation, and personalisation. 
This evolution had occurred gradually, having reshaped 
approaches to management, product development, and 
customer engagement. According to Deloitte  (2024), the 
use of generative AI had been rising sharply, promoting in-
novation and strengthening competitiveness. In its report, 
Gartner emphasised the role of composite AI and edge 
computing in reshaping business processes (Bittman  et 
al.,  2024). These trends illustrated the significance of AI 
integration in business. The historical application of AI be-
gan with the automation of routine tasks. During the 1980s 
and 1990s, AI-based software enabled cost reductions and 
enhanced the efficiency of business operations. Since the 
early 2000s, powerful analytical tools had emerged, allow-
ing market trend forecasting and customer behaviour pre-
diction. As reported, generative AI had been widely used in 
creative activities, including design and content creation. 
For instance, Nike applied generative AI in developing 
personalised sports footwear designs, while The New York 
Times implemented AI algorithms to automate the gener-
ation of visual content and headlines based on reader pref-
erence analysis.

The impact of AI had been especially prominent in 
the optimisation of business processes, where its deploy-
ment contributed to increased efficiency and automation 
of routine tasks. Robotic Process Automation (RPA) ena-
bled the execution of repetitive operations such as docu-
ment processing, supply chain management, and financial 
auditing with minimal human involvement. According to 
the analysis by O.O.  Chernysheva  et al.  (2024), Amazon 
utilised AI to enhance logistics and customer behaviour 
analysis, supporting demand forecasting and inventory 
optimisation. Beyond Amazon, significant applications of 
AI in business process optimisation had been demonstrat-
ed by Tesla and IBM. Tesla applied AI for automated qual-
ity control in manufacturing and for enhancing autopilot 
functionality, which improved safety and transport effi-
ciency. IBM Watson assisted businesses in optimising data 
analytics and decision-making in the financial and health-
care sectors, simplifying the processing of large volumes 
of information. Among Ukrainian enterprises, Rozetka and 
Monobank stood out for their active integration of AI into 
business processes. Rozetka employed AI algorithms to 
personalise product recommendations, thereby boosting 
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sales and customer satisfaction. Monobank, Ukraine’s first 
mobile-only bank, actively implemented AI to automate 
transaction processing, credit scoring, and customer inter-
action through chatbots and voice request analysis systems 
(Verbivska, 2023).

The role of AI in financial services and healthcare 
had been considerable. As stated by L.  Verbivska  (2023), 
banks utilised algorithms to detect fraud and personal-
ise financial products. Monobank employed AI to analyse 
transactions and identify suspicious activities, reducing 
fraud levels and improving financial security. AI supported 
credit scoring, fraud detection, and personalised financial 
offerings. According to Deloitte (2024), over 60% of banks 
used AI algorithms to analyse large datasets and enhance 
decision-making accuracy. Notable adopters included JP-
Morgan Chase, which automated legal document analysis 
with AI, reducing processing time and costs; and Japanese 
institutions such as Mizuho Financial Group and Sumito-
mo Mitsui Financial Group, which actively integrated com-
puterised systems to replace manual labour and improve 
operational efficiency (Artificial intelligence in…, 2024). In 
the Ukrainian context, Sense Bank applied AI in informa-
tion security, employing biometric identification to veri-
fy clients and prevent fraud related to social engineering 
techniques (Yurasov,  2024). In healthcare, AI facilitated 
the analysis of medical imagery and treatment prediction, 
significantly enhancing service quality. Notably, Google 
Health developed a deep learning-based algorithm capa-
ble of diagnosing breast cancer with higher accuracy than 
traditional mammogram analysis, supporting earlier de-
tection and more effective treatment. Furthermore, AI en-
abled the creation of advanced diagnostic tools capable of 
forecasting disease progression, thereby supporting timely 
patient care and reducing the burden on medical staff (Siz-
ing the prize…, n.d.).

AI had substantially transformed key dimensions of 
entrepreneurship by reshaping approaches to manage-
ment, production, customer service, and new product 
development. It enabled automation of processes that 
had previously required significant human time input, 
including data processing, supply chain monitoring, and 
inventory management. According to Gartner, companies 
employing RPA achieved operational cost reductions of 
20-30% within the first year of implementation (Bittman et 
al.,  2024). The insurance firm Encova Insurance actively 
adopted RPA to improve efficiency and enhance customer 
service. As reported by UiPath (Encova Insurance…, n.d.), 
the company automated its customer retention process, 
saving up to 25 working hours weekly by collecting data 
from customer files and sending agents recommendations 
regarding policyholders at risk of cancellation. Global Bil-
gi  (n.d.), a leading business process outsourcing compa-
ny, implemented RPA to optimise invoice processing. This 
facilitated faster workflows, reduced errors, and lowered 
operational costs. Through automation of repetitive tasks 
by software robots, the company improved both efficiency 
and accuracy in its operations.

The study by H. Makhova & V. Vostriakova (2022) com-
prehensively addressed the significance of artificial intel-
ligence (AI) as a key instrument of digital transformation 
in entrepreneurship, highlighting that its implementa-
tion had become a necessity for contemporary enterprises 
across various industries. Two principal directions of AI’s 
influence on business were identified: the first concerned 
cost optimisation through the automation of routine and 
repetitive processes, which enabled reductions in opera-
tional expenses and the mitigation of human factor risks; 
the second related to revenue growth, achieved by means 
of offer personalisation and enhanced customer experi-
ence. The study placed emphasis on changes driven by the 
COVID-19 pandemic, which had significantly accelerated 
the adoption of AI technologies, assisting enterprises in 
adapting to crisis conditions by improving supply chains, 
optimising inventory management, and enhancing the ef-
ficiency of customer engagement. The application of AI in 
key sectors of the economy was analysed, including auto-
motive manufacturing, financial services, retail, and tele-
communications. The authors underscored that the poten-
tial and specificity of AI deployment varied considerably 
across industries. An important conclusion of the study was 
a warning regarding the necessity of a strategic approach 
to AI adoption, with mandatory risk assessment  – par-
ticularly with regard to the balance between automation 
and the human factor. Excessive automation could result 
in service quality degradation, erosion of customer trust, 
and the loss of competitive advantages. Overall, the study’s 
findings and conclusions reflected the positive prospects 
of AI integration, substantiated by practical examples and 
empirical research from international companies. In con-
trast, the current research found no clear confirmation 
that the COVID-19 pandemic had significantly accelerated 
the development of AI technologies. Unlike H. Makhova & 
V. Vostriakova (2022), the present authors were inclined to 
consider the rapid advancement of AI as a consequence of 
evolutionary changes in related domains of digital technol-
ogy development – including big data analytics, refinement 
of machine learning models, and adjacent innovations.

Another significant area of AI application involved 
customer interaction personalisation. Machine learning 
algorithms enabled companies to analyse consumer be-
haviour in real time, generating customised offers and 
recommendations. This substantially increased customer 
satisfaction and fostered loyalty. Research showed that 
following the deployment of AI-driven customer analytics 
systems, the accuracy of recommendations improved mark-
edly. For instance, Amazon reported a 35% increase in pur-
chases resulting from its use of deep learning algorithms 
in recommendation engines. Similarly, Netflix claimed 
that AI-based personalised suggestions helped retain 80% 
of its users by delivering individualised content monthly. 
In order for AI to accurately predict customer preferences, 
large and diverse datasets needed to be leveraged. Key data 
sources included purchase and viewing history, indicating 
which items or content the user had previously explored or 
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acquired. Activity time analysis – such as identifying when 
purchases or viewing typically occurred – also proved bene-
ficial. Additional indicators encompassed click maps reveal-
ing which pages the user had visited and interacted with 
most, as well as device type and location, whether smart-
phone, laptop, tablet, or another medium. Another critical 
data source comprised user ratings and reviews of viewed 
products or services. To further refine predictive accuracy, 
it was considered effective to factor in the social networks 
and preferences of users with similar interests by analysing 
comparable profiles. These inputs enabled machine learn-
ing algorithms to construct predictive models capable of 
recommending products with a high likelihood of appealing 
to specific customers. This not only enhanced the customer 
experience but also significantly increased revenue for com-
panies implementing such systems (Bittman  et al.,  2024).

Another essential domain of AI application was the 
creation of innovative products and services. Generative AI 
models such as ChatGPT, Claude, and others had been active-
ly used to automate content development, design, and even 
programming. These technologies allowed companies to 
reduce production costs and substantially improve product 
quality. Research by McKinsey Global Institute (The state of 
AI…, 2023) demonstrated that generative AI could dramati-
cally improve the efficiency of marketing content by lower-
ing production costs and increasing personalisation and ef-
fectiveness at scale. A separate marketing executive survey 
indicated that AI implementation resulted in a 7% reduc-
tion in overhead marketing expenses while simultaneously 
boosting customer satisfaction by 7%, indirectly suggesting 
an improvement in perceived product and content quality. 
These findings confirmed that AI-powered content gener-
ation enabled companies to produce higher-quality mate-
rials at lower cost, thereby improving business outcomes.

In the fields of design and manufacturing, substan-
tial benefits of AI had also been recorded. H.A. Habeeb et 
al. (2023) proposed an AI-based design optimisation meth-
od that combined generative design with additive manu-
facturing. The findings indicated that such automation 
reduced production costs, improved productivity, and de-
livered significant enhancements in both quality and out-
put. Accordingly, the implementation of AI in design and 
engineering processes led to resource savings and better 
final product quality through more optimal solutions. In 
software development processes, the use of AI-powered 
programming assistants also confirmed reductions in la-
bour intensity and improvements in code quality. For ex-
ample, a large-scale randomised study involving over 4,000 
developers demonstrated that the AI-driven tool GitHub 
Copilot increased developer productivity by approximately 
26%. Code written with the assistance of Copilot exhibit-
ed better functionality, improved readability, and a higher 
rate of test pass success, as well as receiving more approval 
during code reviews (Peng et al., 2023).

AI also exerted a notable impact on human resource 
management. AI algorithms facilitated the automation 
of recruitment processes by analysing candidate CVs and 

selecting those best suited to vacant roles. In addition, AI 
was employed for employee training and development. 
Tools based on AI enabled the creation of personalised 
training programmes that accounted for individual needs 
and weaknesses. The application of AI significantly trans-
formed approaches to human resource management by 
influencing recruitment, learning, and development proce-
dures. Its use automated routine tasks, such as CV sorting, 
interview scheduling, and employee data management. 
This substantially reduced information processing time 
and allowed HR professionals to focus on strategic initia-
tives. AI algorithms supported more effective recruitment 
by analysing large volumes of data and identifying candi-
dates that most closely matched job requirements, thereby 
increasing overall recruitment efficiency (Top 10 modern 
methods…, 2024). Beyond hiring, AI played a crucial role 
in personalised employee training and development. Ma-
chine learning-based tools enabled the design of individ-
ual training programmes that addressed each employee’s 
needs and shortcomings, improving both productivity and 
job satisfaction. However, alongside these advantages, 
certain risks persisted. For instance, AI algorithms could 
inherit biases if trained on unrepresentative or subjective 
datasets, potentially resulting in discrimination against 
particular candidate groups (Holei & Drik, 2023).

AI had also been utilised for automated résumé 
screening. Among notable international firms adopting 
such solutions was Unilever, where the AI-based HireVue 
platform facilitated video interviews and candidate eval-
uations, enabling the processing of up to 13,000 applica-
tions annually and significantly reducing recruitment time. 
Similar technologies had been applied by Hilton, achieving 
a 90% reduction in hiring duration (Recruitment of the fu-
ture…, 2024). In Ukraine, applicant tracking systems (ATS)  
and other AI technologies for recruitment had only begun 
to gain traction. Some companies had already started em-
ploying automated systems for résumé analysis and can-
didate-job matching (Top 10 modern methods…,  2024), 
although large-scale adoption remained in its early stages.

AI had considerably transformed production processes 
by integrating into the Industry 4.0 framework. Through AI 
algorithms, enterprises could predict equipment malfunc-
tions, optimise supply chains, and lower production ex-
penses. Specifically, sensor data analysis enabled the early 
identification of potential issues, helping to prevent costly 
downtime. This was confirmed by research from Danfoss, 
which reported that predictive maintenance supported by 
condition monitoring served as a powerful tool for opti-
mising equipment performance and reducing maintenance 
costs (Predictive maintenance…, n.d.). Furthermore, Festo 
highlighted that AI-based solutions  – such as predictive 
maintenance – could detect faults before they caused sig-
nificant failures, thereby avoiding unplanned downtimes, 
lowering servicing costs, and enhancing company produc-
tivity (Blume,  2024). Ethical considerations surrounding 
AI implementation also represented a vital element of 
its business integration. Ensuring algorithm transparen-
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cy, avoiding bias, and maintaining data privacy standards 
were key factors affecting customer and partner trust. Or-
ganisations were advised to develop responsible AI usage  

policies that took into account potential social and eco-
nomic consequences. Table 1 summarised the key aspects 
of AI’s impact on entrepreneurship:

Table 1. Summary of AI’s impact on key aspects of entrepreneurship

Source: Compiled by the authors based on K. Zavrazhnyi (2023), O.O. Chernysheva et al. (2024), D. Oriekhov (2024), V. Petrenko (2024)

Area of impact Description Example of application

Business process automation Cost reduction and efficiency increase through 
automation of routine tasks

Use of RPA (robotic process automation)  
for document processing

Personalisation Individual customer approach through 
behavioural analysis Recommendation systems of Amazon, Netflix

Analytics and forecasting Prediction of market trends  
and customer behaviour Banking algorithms for fraud detection

Product development Creation of innovations using  
generative AI models

Use of ChatGPT, Claude, Gemini  
for automated text generation

Healthcare Improved diagnostics  
and patient condition forecasting AI-based analysis of medical imagery

Human resource management Optimisation of recruitment  
and training processes

AI résumé analysis algorithms,  
personalised training

Marketing Creation of targeted advertising campaigns User data analysis for targeting
Manufacturing Process optimisation and fault prediction Industry 4.0 tools

The implementation of AI in entrepreneurial process-
es offered significant prospects but simultaneously intro-
duced a series of challenges affecting the efficiency and 
ethical integration of such technologies. Key obstacles 
encountered during AI adoption and potential approach-
es for overcoming them warranted further examination. 
One of the most critical challenges concerned data quality. 
Data formed the foundation for AI performance, and any 
inaccuracies, duplications, or inconsistencies could sub-
stantially affect outcomes. According to an IBM report, the 
average cost of a data breach for companies amounted to 
$4.24 million, underscoring the importance of robust data 
governance for avoiding financial losses (How much does a 
business…, 2021). Research by Deloitte revealed that over 
40% of companies experienced difficulties handling large 
volumes of data during AI integration (Deloitte,  2024). 
Barriers such as restricted data access, fragmented infor-
mation, or processing delays hindered the creation of re-
liable AI models. These issues could be mitigated through 
the implementation of data standardisation, cleansing, and 
governance systems to ensure data suitability for AI use.

Ethical considerations presented another major chal-
lenge. The use of personal data raised concerns regarding 
privacy and protection. AI algorithms were susceptible 
to bias, potentially resulting in unfair or discriminatory 
outcomes. For instance, in recruitment, AI systems could 
unfairly assess candidates due to historical training data 
containing discriminatory patterns (Bittman et al., 2024). 
To address such issues, companies were advised to estab-
lish ethical standards for the development and deployment 
of AI, ensure algorithmic transparency, and conduct reg-
ular audits to detect and correct bias. Financial costs rep-
resented a substantial barrier, particularly for small and 
medium-sized enterprises (SMEs). AI implementation re-
quired significant investment in technological infrastruc-
ture, including server upgrades, expansion of data storage, 

enhancement of computing power, and integration of new 
software solutions into existing business systems. Large 
corporations likewise faced financial constraints, as full-
scale AI integration often demanded modernisation of data 
centres, acquisition of high-performance GPUs for deep 
learning, and the deployment of specialised platforms for 
big data analytics (Business strategies using…, 2024).

To alleviate financial burdens, companies could utilise 
cloud-based AI services that provided access to advanced 
tools without requiring investment in expensive hardware 
or software licences. Platforms such as Google Cloud AI, 
Microsoft Azure AI, and Amazon Web Services (AWS) AI 
enabled organisations to process vast data volumes, lever-
age cutting-edge machine learning models, and automate 
business processes on a pay-as-you-go basis. This reduced 
initial infrastructure costs and allowed flexibility in scaling 
according to operational needs. For example, Netflix used 
AWS AI to analyse user data and improve its recommenda-
tion system without building proprietary infrastructure to 
handle massive datasets (Otsokolich, 2024). In addition to 
cloud services, enterprises could reduce expenses by using 
open-source machine learning libraries and frameworks, 
such as TensorFlow, PyTorch, and Scikit-learn (Technol-
ogies to optimise…, 2024). These tools allowed AI imple-
mentation without incurring development costs for custom 
algorithms. Another increasingly popular strategy involved 
outsourcing AI solutions by engaging external providers 
specialising in AI development and integration. This helped 
reduce the costs of maintaining in-house expert teams. For 
instance, Revolut collaborated with outsourcing compa-
nies to deploy AI algorithms for financial monitoring and 
fraud detection (Technologies to optimise…, 2024). Thus, 
although AI implementation might incur high costs, busi-
nesses could mitigate expenses through cloud computing, 
open-source platforms, and outsourced solutions, making 
advanced technologies more accessible – even to SMEs.
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Another critical challenge concerned the shortage of 
qualified professionals in the field of artificial intelligence 
(AI). The development, deployment, and maintenance of 
such systems required advanced expertise in programming, 
data analysis, and technology management. Given the high 
demand for specialists in this domain, intense competition 
for skilled personnel had emerged. According to McKinsey, 
only 16% of companies reported that their workforce pos-
sessed the skills necessary to work with AI (The state of 
AI…, 2023). Many enterprises faced difficulties in retaining 
skilled staff or were compelled to engage expensive exter-
nal consultants. To address this issue, it was essential to in-
vest in employee training and reskilling, while also foster-
ing cooperation with academic institutions to support the 
development of relevant expertise. Collaboration between 
industry and universities in AI education had become a 
widespread practice in many countries and had demon-
strated positive outcomes. For example, Siemens partnered 
with the University of Lincoln (UK) and Transilvania Uni-
versity of Brașov (Romania) to develop educational pro-
grammes tailored to industry needs (Maksymchuk, 2023). 
This collaboration contributed to the preparation of spe-
cialists equipped with practical competencies, thereby en-
hancing their competitiveness in the labour market.

Similar initiatives had also been implemented in 
Ukraine. The Lviv IT Cluster, in collaboration with repre-
sentatives of technology companies, modernised 19 under-
graduate educational programmes across four universities 
in Lviv (Investing in knowledge…,  2024). From their first 
year, students worked in teams and developed independ-
ent projects, thereby cultivating entrepreneurial skills. 
At Taras Shevchenko National University of Kyiv, the es-
tablishment of a specialised school for AI training had 
been planned in partnership with American institutions 
(Ukraine will train…, 2024). Additionally, Ukraine’s Minis-
try of Digital Transformation created a catalogue of educa-
tional programmes for prospective university students, of-
fering information on training in AI-related fields such as 
data analysis, machine learning, and other specialisations 
(We created a catalogue…, 2020). The effectiveness of such 
programmes depended on the depth of business involve-
ment in the educational process, the relevance of curricula, 
and the extent to which students could gain practical ex-
perience. Collaboration between universities and AI com-
panies in workforce training had become a decisive factor 
in the development of AI education in Ukraine (The AI eco-
system…, 2024). These initiatives reflected a positive influ-
ence on the preparation of specialists capable of meeting 
the contemporary challenges of the AI industry.

Regulatory constraints also played a significant role in 
AI adoption. Governments worldwide had been developing 
laws and regulations to govern AI use and data protection. 
The European Union’s General Data Protection Regulation 
(GDPR) imposed strict requirements for handling person-
al information. Organisations failing to comply with these 
regulations faced substantial penalties. The GDPR stipu-
lated that personal data must be processed lawfully, fairly, 

and transparently in relation to the individual. Data col-
lection had to serve specific, legitimate purposes, and sub-
sequent processing could not contradict those purposes. A 
key principle of data minimisation required companies to 
collect only the information strictly necessary for desig-
nated tasks. Data had to be accurate and, where necessary, 
regularly updated, and retained only for as long as need-
ed to fulfil declared processing goals. Integrity and confi-
dentiality also had to be safeguarded, ensuring protection 
from unauthorised or unlawful processing, accidental loss, 
destruction, or damage (Regulation (EU) 2016/679 of the 
European Parliament and of the Council, 2016).

To ensure compliance with regulatory frameworks, or-
ganisations were advised to establish specialised depart-
ments responsible for monitoring legal adherence or to en-
gage external experts (Deloitte, 2024). Another significant 
concern related to the reliability and security of AI systems. 
Cyberattacks targeting AI algorithms had the potential to 
compromise data or disrupt system operations. In 2023, 
a substantial increase in cyberattacks aimed at AI-driven 
systems was recorded, generating additional risks for en-
terprises (Bittman  et al.,  2024). To mitigate such threats, 
businesses needed to implement multi-layered security 
architectures that included data encryption, regular sys-
tem audits, and the promotion of cyber hygiene practices 
among employees. Despite these challenges, organisations 
that succeeded in integrating AI technologies could derive 
considerable benefits. Automating routine operations ena-
bled the reallocation of resources toward strategically im-
portant tasks, while AI’s analytical capabilities supported 
precise forecasting and more informed decision-making. 
To achieve these outcomes, companies needed to revise 
their strategic approaches, invest in innovation, and apply 
best practices for AI adoption.

The implementation of artificial intelligence in entre-
preneurship created substantial opportunities for enhanc-
ing business performance, optimising workflows, and gener-
ating innovation. However, to maximise results, companies 
were required to formulate clear AI integration strategies 
that accounted for both technological and organisational 
aspects. Key recommendations for AI adoption and utili-
sation included the following: investment in data quality, 
training and reskilling, change management strategies, and 
continuous monitoring and improvement (Yasinska, 2021).

Investment in data quality. Data quality constituted 
the foundation of any effective AI system. To ensure high 
algorithmic performance, companies needed to invest 
in data collection, cleansing, and standardisation infra-
structure. The use of modern data management technolo-
gies – including big data platforms – helped prevent losses. 
Integrating data from diverse sources was critical to con-
structing a comprehensive view of business processes.

Training and reskilling. The effective use of AI re-
quired personnel to possess the necessary competencies. 
According to McKinsey, only 16% of enterprises reported 
their staff being adequately prepared for AI-related tasks. 
It was recommended to develop training programmes  
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covering machine learning fundamentals, data analysis, 
and technology governance. Collaboration with universi-
ties and training centres enabled the preparation of spe-
cialists capable of embedding AI into business processes. 
A culture of lifelong learning was essential to support em-
ployee adaptation to rapidly evolving technologies (The 
state of AI…, 2023).

Change management strategies. AI implementation 
frequently involved substantial modifications to business 
processes and organisational structure. A robust change 
management strategy was essential for successful inte-
gration, encompassing employee engagement, training, 
and adaptation to technological transformation. Active 
leadership played a crucial role by initiating change, artic-
ulating strategic vision, and providing continuous support 
throughout the innovation journey. Transparent commu-
nication – particularly regarding the objectives and ben-
efits of AI deployment – reduced resistance and improved 
employee engagement. Training initiatives such as work-
shops, online courses, or specialised reskilling programmes 
were critical for workforce adaptation. A notable example 
was Amazon’s large-scale “Upskilling 2025” programme 
(Upskilling 2025 Annual Report, 2021). It was also advis-
able to begin with pilot projects to evaluate AI’s effective-
ness and scalability before full-scale deployment. Further-
more, involving employees in the transformation process, 
fostering a culture of innovation, and designating “digital 
ambassadors” significantly increased the likelihood of suc-
cessful AI integration (Sizing the prize…, n.d.).

Monitoring and continuous improvement. AI imple-
mentation did not conclude at the deployment stage. Long-
term success required continuous performance assessment, 
system adjustments, and adaptation to changing business 
environments. This included regular monitoring of key 
performance indicators (KPIs) and user feedback collec-
tion. Amazon utilised AI to analyse purchasing behaviour 
and forecast market trends, thereby improving inventory 
management and reducing stockouts. By employing ma-
chine learning algorithms, the company minimised supply 
chain disruptions and stock imbalances. The adoption of 
new technologies in logistics and fulfilment aimed to en-
hance customer interaction, reduce order-processing costs, 
and optimise freight flow. AI was increasingly applied in 
conveyor-based technologies across numerous industries, 
including logistics. Real-time analytics enabled optimal 
resource allocation, shorter delivery times, and reduced 
fuel consumption. A prominent example was DHL, which 
implemented AI solutions for demand forecasting, route 
optimisation, and logistics process monitoring. These ap-
plications significantly improved operational efficiency.

According to the research presented by N.  Falovych 
& O. Dubchak (2023), the automation of routine logistics 
processes through AI enabled cost reduction, improved 
cargo tracking, and enhanced customer satisfaction. Ad-
ditionally, the study conducted within the framework of 
digital transformation in logistics companies highlighted 
that the growth of trade volumes and the need for faster 

delivery stimulated the adoption of advanced technologies, 
including AI, for supply chain optimisation and cost reduc-
tion (Dyma et al., 2023). The use of machine learning algo-
rithms allowed companies to anticipate delays and adjust 
routes based on weather and road conditions, contributing 
to resource savings and improved logistics service quality.

Technological development facilitated the active 
adoption of new management systems, particularly AI and 
the Internet of Things (IoT), which supported process au-
tomation, operational efficiency, and real-time data pro-
cessing. AI in business encompassed operations optimisa-
tion, data-driven decision-making, logistics automation, 
and customer interaction personalisation. Meanwhile, 
IoT technology enabled interaction among smart devic-
es, increasing productivity and automating control over 
production systems. These technologies delivered nota-
ble advantages: AI enabled faster large-scale data analy-
sis, risk forecasting, and decision-making enhancement, 
while IoT enabled remote equipment control, automatic 
system monitoring, and energy consumption optimisation. 
In manufacturing, IoT sensors helped monitor equipment 
condition, prevent malfunctions, and minimise opera-
tional costs. However, alongside numerous benefits, the 
integration of these technologies introduced new cyberse-
curity challenges. Remote access and the proliferation of 
connected devices increased vulnerability to cyberattacks, 
potentially leading to data breaches, compromised oper-
ations, and financial losses. Key threats included supply 
chain attacks, unauthorised access to IoT devices, and the 
use of AI to automate cyberattacks. Balancing innovation 
adoption with security had become a critical concern amid 
digital transformation. To mitigate risks, companies were 
encouraged to implement cybersecurity strategies incor-
porating multi-factor authentication, regular system up-
dates, data access control, and the use of AI algorithms for 
real-time threat detection.

Under globalisation and international integration, 
adapting to new standards had become vital for organisa-
tions. One of the most prominent regulatory frameworks 
was Regulation (EU) 2016/679 of the European Parliament 
and of the Council (2016), adopted in European countries. 
These data protection provisions required companies to re-
view and improve their internal data handling policies. The 
use of AI-based technologies could complicate data pro-
cessing and storage compliance. Large corporations such 
as General Electric and Siemens emphasised strengthening 
digital system security to reduce AI-related risks.

AI exerted substantial influence on production pro-
cesses, particularly in their optimisation. Its implementa-
tion contributed to higher labour productivity, improved 
product quality, and cost reduction. Technologies such as 
AI-driven automation modified production cycles through 
predictive analytics and decentralised blockchain-based 
structures, boosting profitability and reducing employee 
workload. Such algorithmic tools enhanced management, 
logistics, marketing strategies, and financial processes. An 
example of AI-driven automation in manufacturing was 
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the use of predictive maintenance, where AI algorithms an-
alysed equipment data to forecast potential failures. This 
approach enabled enterprises to schedule maintenance as 
needed, preventing unplanned downtime and extending 
equipment lifespan (The impact of artificial intelligence..., 
n.d.). Festo, for instance, used AI to analyse machine and 
system data in real time, facilitating fault detection and 
production process optimisation (Blume,  2024). Another 
example included personalised marketing in retail, where 
AI systems analysed customer data to deliver tailored rec-
ommendations and campaigns, improving engagement 
and increasing sales (The impact of artificial intelligence..., 
n.d.). Despite progress in AI, several challenges persisted. 
High implementation costs, the demand for skilled pro-
fessionals, and data security concerns continued to hinder 
adoption. Widespread AI and automation altered work en-
vironments, prompting ethical and social considerations. 
Besides potential job displacement across sectors, AI-driv-
en business transformation introduced additional negative 
effects. Chief among them was the widening digital divide, 
where AI-empowered enterprises gained competitive ad-
vantages while under-resourced firms struggled to keep 
pace. This disparity risked market concentration among 
large corporations and the marginalisation of SMEs.

Automation also raised serious concerns about work-
force reskilling. New skill requirements related to AI op-
erations, big data, and cybersecurity created obstacles for 
employees in traditional roles. Career changes proved diffi-
cult, and those who remained often experienced increased 
psychological pressure due to higher responsibility, rapid 
adaptation demands, and job security fears. While auto-
mation improved efficiency, it did not always replicate 
human sensitivity or flexibility. Consequently, sectors 
such as healthcare, education, and customer service risked 
losing the personal touch essential to service quality. An-
other critical risk involved ethical bias embedded in AI 
algorithms. Such bias could influence decision-making in 
recruitment, financial services, or law enforcement. Lack 
of transparency in AI-driven decisions posed risks of dis-
crimination and human rights violations. Successful AI 
integration in business required balancing productivity 
gains with social responsibility. Companies were advised 
to implement reskilling programmes, establish ethical AI 
guidelines, and create employee support mechanisms dur-
ing organisational change. Over the next 10-20 years, AI 
adoption in manufacturing was expected to increase global 
productivity significantly. To harness the full potential of 
innovation, organisations were urged to develop sustaina-
ble digital transformation strategies addressing both inter-
nal process optimisation and external social impact.

Leading scholars and practitioners had been actively 
investigating how artificial intelligence transformed busi-
ness processes within large enterprises. Their findings 
generally confirmed that AI contributed to the automation 
of routine operations, improved efficiency, and accelerat-
ed decision-making. D.  Oriekhov  (2024) emphasised that 
AI implementation had become an integral element of  

modern enterprise management, offering sustainable com-
petitive advantages as economies underwent digitalisa-
tion. Other researchers reached similar conclusions. Sum-
marising findings across industries, D. Jain & A. Jain (2023) 
demonstrated the extensive application of AI for auto-
mation, analytics, and service personalisation, reshaping 
business models and enhancing competitiveness. Based 
on an entrepreneurial survey, V. Petrenko (2024) observed 
near-unanimous agreement on the positive impact of AI 
on productivity and innovation. These approaches posi-
tioned AI as a driver of digital transformation: from finance 
(fraud monitoring, algorithmic trading) to marketing and 
customer service (recommendation engines, chatbots), en-
terprises adopted intelligent algorithms to boost business 
process efficiency and agility. Researchers noted that the 
full realisation of AI’s potential depended on resolving ac-
companying ethical, staffing, and regulatory issues.

The present study’s findings aligned with previous 
global research while contributing new dimensions. It was 
established that AI implementation significantly enhanced 
business process efficiency at large enterprises by automat-
ing operations, personalising customer engagement, and 
improving market trend forecasting. These results corrobo-
rated international data. According to Deloitte (2024), over 
60% of banks were already employing AI algorithms to an-
alyse large datasets, improving decision accuracy in credit 
scoring and fraud detection. Financial sector case studies 
confirmed these outcomes: companies adopting machine 
learning observed fraud reduction and faster document 
processing, consistent with experiences at JPMorgan Chase 
and Japanese banks Mizuho and SMFG. In retail, improve-
ments in recommendation accuracy – reflected in higher 
conversion rates – corresponded with Amazon’s reports of 
a 30% increase in sales from recommended products due 
to deep learning algorithms. AI also positively influenced 
employee productivity. In an experimental scenario involv-
ing generative AI coding assistants, junior developers com-
pleted 25% more tasks. This closely matched findings from 
S. Peng et al. (2023), whose large-scale study showed that 
GitHub Copilot increased developer task completion rates 
by around 26% while also improving code quality. Such 
consistency validated the current study and highlighted 
the global nature of these trends.

Nonetheless, differences remained. Previous stud-
ies tended to focus on specific industries or metrics (e.g., 
finance or technical indicators), whereas this study cov-
ered enterprises of various sizes and sectors, employing 
an interdisciplinary methodology (systems analysis, case 
studies, statistics). This approach revealed both universal 
AI impacts and sector-specific effects. Notably, the study 
examined early generative AI use in marketing and product 
development – areas only recently addressed in the litera-
ture. While many sources presented conceptual overviews 
or isolated experiments, this analysis was based on real 
corporate initiatives from 2023-2024. Despite the outlined 
benefits, both literature and the study acknowledged crit-
ical challenges associated with widespread AI adoption. 
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Foremost were ethical and legal concerns. AI algorithms 
could inherit bias from training data, leading to discrim-
ination against certain customer or employee groups. 
Documented cases showed biased hiring decisions made 
by AI-based systems due to skewed historical datasets. 
The current analysis confirmed this issue and emphasised 
the need for bias monitoring. Another ethical concern in-
volved data privacy. As AI systems processed vast volumes 
of personal information, data breaches or misuse posed 
risks to user rights. These findings aligned with interna-
tional expert warnings that algorithmic transparency and 
privacy protection must be foundational to AI deployment. 
Additional attention was drawn to unresolved intellectu-
al property issues concerning AI-generated content, and 
to the risk of over-reliance on automated decision-mak-
ing. V. Petrenko (2024) reported that entrepreneurs feared 
a decline in uniqueness and creativity due to AI-driven 
standardisation, which could strip businesses of their in-
dividuality. Staffing challenges were also significant. AI 
transformed job roles by automating functions, intensify-
ing labour market pressures. Workers feared displacement, 
and companies faced the need to reskill their workforce. A 
gap remained in professionals capable of bridging manage-
ment expertise with AI understanding – an issue also iden-
tified by D. Oriekhov (2024), who called for cross-function-
al teams combining business process and AI knowledge.

According to A. Chakraborty et al. (2024), 82% of com-
panies in early AI adoption stages lacked talent develop-
ment strategies and suitable generative AI training pro-
grammes, confirming the global relevance of this issue. 
D. Jain & A. Jain (2023) drew similar conclusions, stressing 
the need for human-AI collaboration cultures and work-
force preparation. Regulatory and financial challenges 
formed another problem cluster. Regulatory frameworks 
often lagged behind AI’s rapid evolution, generating legal 
uncertainty around accountability for AI-driven decisions 
and algorithm certification. Businesses faced a dilemma: 
how to harness AI innovatively while ensuring compliance 
with safety and ethics standards. Financial constraints in-
cluded high initial investments and unclear short-term re-
turns. While AI was expected to reduce costs and increase 
profits, empirical studies offered no definitive evidence of 
sustained financial impact. For instance, McKinsey (The 
state of AI…, 2023) reported that although 78% of compa-
nies used AI in at least one function, only 16% had fully 
modernised their processes based on AI, and only a small 
subset reported significant financial gains. Most remained 
in experimental phases, struggling with solution scalability 
due to unprepared data and infrastructure. Thus, critical 
analysis confirmed that for AI to become a true catalyst of 
business transformation, companies must overcome sub-
stantial ethical, staffing, regulatory, and economic barriers.

Based on the study’s findings, several recommen-
dations were formulated for large enterprises seeking 
to effectively integrate AI into their business processes. 
These included strategic implementation planning, work-
force development, ethical risk mitigation, technological  

infrastructure preparation, pilot project deployment, and 
executive support. Strategic AI implementation planning 
needed to align with the company’s overarching business 
strategy. Within this strategy, it was important to identify 
priority areas for AI application – such as manufacturing, 
marketing, and finance  – along with clearly defined ex-
pected outcomes. Case studies from successful firms in-
dicated that without a systematic approach, AI initiatives 
remained fragmented and lacked synergy. Strategic plan-
ning also required consideration of rapid technological 
evolution and the need for flexibility in updating imple-
mentation roadmaps. Developing human capital was criti-
cal to AI adoption. This involved investing in staff training 
and reskilling programmes focused on data literacy and 
machine learning. Structured training initiatives for both 
managers and specialists addressed the knowledge gaps 
identified in the study. In addition, companies were en-
couraged to foster a culture of effective human–technolo-
gy collaboration, in which employees understood both the 
capabilities and limitations of AI. To bridge the talent gap, 
the involvement of external experts and academic part-
nerships was recommended.

Ethical and transparent AI deployment represented 
another vital success factor. From the outset, companies 
were advised to establish ethical standards and governance 
mechanisms. This entailed internal policies for responsible 
data usage, privacy protection, algorithmic transparency, 
and bias mitigation. Findings indicated that companies 
with dedicated AI ethics committees faced less resistance 
from employees and customers. Regular algorithm audits 
for bias and accuracy, especially for generative AI, helped 
prevent major errors and reputational damage. According 
to McKinsey (The state of AI…, 2023), 27% of firms report-
ed verifying all AI-generated content. Effective AI integra-
tion also required building appropriate technological infra-
structure and ensuring data quality. This meant investing 
in high-quality datasets, computational resources, central-
ised data storage, regular data cleansing and updates, and 
standardised data governance. As noted by A. Chakraborty et 
al.  (2024), developing a robust digital core and efficient 
data management were prerequisites for scalable AI pro-
jects. The present study confirmed that companies with 
advanced data infrastructure adopted new AI tools more 
rapidly and demonstrated superior financial performance.

AI adoption was recommended to begin with pilot pro-
jects in the most problematic or promising business areas. 
These initial implementations enabled performance test-
ing under real conditions while minimising risk. Accord-
ing to the study, firms that piloted limited AI use cases – 
such as chatbots within a single support team or demand 
forecasting for selected product categories – successfully 
scaled these solutions company-wide after achieving pos-
itive outcomes. During the scaling phase, it was essential 
to regularly assess AI’s economic impact, including cost 
changes, process cycle duration, and customer satisfaction. 
A key success factor for AI-driven initiatives was shared 
responsibility and active support from senior leadership. 
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greater revenue and productivity growth than competitors. 
In conclusion, integrating previous research insights with 
the study’s empirical findings, it was evident that success-
ful AI-driven digital transformation required simultaneous 
focus on technology, people, and processes. Only through 
this triad could AI innovation produce sustainable, positive 
organisational change.

  Conclusions
The implementation of artificial intelligence emerged as 
a key factor in modern business transformation, offering 
enterprises competitive advantages, innovation-driven 
growth, and operational efficiency. The analysis of AI’s 
impact on business processes demonstrated the potential 
of these technologies to optimise operations, automate 
routine tasks, enhance analytics, and support personalised 
customer interactions. The research objective – a compre-
hensive analysis of AI’s influence on the transformation of 
business processes across enterprises of various scales  – 
was successfully achieved. The findings confirmed that 
AI implementation contributed to improved operational 
efficiency, streamlined management processes, enhanced 
customer experience personalisation, and more accurate 
market trend forecasting. Moreover, process automation 
enabled cost reductions and accelerated decision-mak-
ing, thereby strengthening firms’ competitiveness. It was 
established that in the financial sector, machine learning 

algorithms reduced fraud rates by enabling more precise 
transaction and risk analysis. In retail, AI improved logis-
tics efficiency and facilitated the creation of personalised 
marketing strategies. In manufacturing, intelligent systems 
supported predictive maintenance, minimising equipment 
downtime and enhancing supply chain performance.

The study further confirmed the widespread adoption 
of generative AI in marketing, design, content manage-
ment, and automated decision-making. Generative algo-
rithms simplified the creation of text, images, and video 
content, reducing creative task costs and accelerating time-
to-market for new products. Several implementation chal-
lenges were identified, including insufficient data quality, 
a shortage of qualified personnel, high integration costs, 
ethical concerns, and regulatory constraints. Addressing 
these challenges required a holistic approach involving in-
vestment in data quality, development of ethical standards, 
staff training, and the deployment of pilot projects to as-
sess technological effectiveness. Enterprises were advised 
to adapt their business models with a focus on innovation, 
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The execution of these recommendations was expected to 
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velopment opportunities. Future research avenues includ-
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tions of widespread AI adoption, development of effective 
workforce training methodologies for interaction with in-
telligent systems, and evaluation of the impact of emerg-
ing regulatory frameworks on innovative business model 
evolution. Further attention was recommended for the in-
tegration of AI into corporate governance systems and the 
evaluation of its influence on strategic decision-making 
across enterprises of varying sizes.
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  Анотація. Швидкий розвиток штучного інтелекту кардинально трансформував бізнес-середовище, 
оптимізуючи процеси управління, підвищуючи ефективність та створюючи нові виклики для підприємств. 
Це обумовлює актуальність аналізу його впливу на трансформацію бізнес-процесів. Метою дослідження було 
проаналізувати вплив штучного інтелекту на трансформацію бізнес-процесів підприємств різного масштабу, 
визначити основні напрями його застосування та оцінити потенційні перспективи розвитку. Дослідження 
базувалося на використанні системного аналізу, порівняльного аналізу, кейс-методу та аналізу статистичних 
даних. Було опрацьовано наукові публікації, корпоративні звіти, матеріали аналітичних компаній та практичні 
приклади впровадження штучного інтелекту у провідних компаніях. Результати дослідження показали, що 
впровадження штучного інтелекту значно підвищило ефективність бізнес-процесів великих підприємств 
через автоматизацію операцій, персоналізацію взаємодії з клієнтами та поліпшене прогнозування ринкових 
тенденцій. У фінансовому секторі алгоритми машинного навчання дозволили знизити рівень шахрайства та 
суттєво прискорити процес обробки документів, що узгоджується з міжнародним досвідом провідних банків, 
таких як JPMorgan Chase, Mizuho і SMFG. У сфері роздрібної торгівлі було зафіксовано покращення точності 
рекомендаційних систем, аналогічно до результатів глобальних компаній, таких як Amazon і Netflix, де 
персоналізація забезпечила зростання конверсійних показників. Виробничі підприємства повідомили про 
оптимізацію управління логістикою та скорочення операційних витрат завдяки впровадженню ШІ. Крім того, 
підприємства активно досліджували можливості генеративного штучного інтелекту у маркетингу, розробці 
продуктів та підвищенні продуктивності працівників, отримавши результати, які узгоджуються з міжнародними 
практиками, такими як впровадження інструменту GitHub Copilot, що підвищив швидкість і якість роботи 
розробників програмного забезпечення. Практична цінність дослідження полягає у можливості використання 
його результатів керівниками компаній, аналітиками та бізнес-консультантами для вдосконалення стратегій 
цифрової трансформації та підвищення конкурентоспроможності підприємств

  Ключові слова: цифрова трансформація; машинне навчання; бізнес-аналітика; автоматизація процесів; 
корпоративне управління; клієнтський досвід; етичні виклики

https://orcid.org/0000-0002-6274-5310
https://orcid.org/0009-0004-4217-1075


UDC 005.95/.96:004.9

Current trends and practices of HR management  
in the conditions of digitalisation of the economy
Natalia Karpenko*

PhD in Public Administration, Associate Professor
National University “Zaporizhzhia Polytechnic”
69063, 64 Zhukovsky Str., Zaporizhzhia, Ukraine
https://orcid.org/0000-0002-9301-3649

Oleksandr Safronkin
Postgraduate Student
National University “Zaporizhzhia Polytechnic”
69063, 64 Zhukovsky Str., Zaporizhzhia, Ukraine
https://orcid.org/0009-0005-4117-8563

Oleksandr Karpenko
Postgraduate Student 
National University “Zaporizhzhia Polytechnic”
69063, 64 Zhukovsky Str., Zaporizhzhia, Ukraine
https://orcid.org/0009-0004-3701-3769

Oleksandr Chernov
Postgraduate Student 
National University “Zaporizhzhia Polytechnic”
69063, 64 Zhukovsky Str., Zaporizhzhia, Ukraine
https://orcid.org/0009-0004-3753-0491

  Suggested Citation:
Karpenko, N., Safronkin, O., Karpenko, O., & Chernov, O. (2024). Current trends and practices of HR management in the 
conditions of digitalisation of the economy. Management and Business, 2(2), 32-42. doi: 10.59214/mb/2.2024.32.

*Corresponding author

Journal homepage: https://emsesd.com.ua/en

Copyright © The Author(s). This is an open access article distributed under the terms of the 
Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)

MANAGEMENT AND BUSINESS Vol. 2, No. 2. 2024

Doi: 10.59214/mb/2.2024.32 

Article’s History: Received: 19.08.2024 Revised: 01.02.2025 Accepted: 25.02.2025

  Abstract. The study of HR management trends and practices in the context of economic digitalisation is crucial for 
effective adaptive personnel management, which will enhance organisations’ competitiveness in the future. This article 
aimed to explore the trends and practices of HR management in enterprises under the conditions of digitalisation of the 
economy. The study employed methods of analysis and synthesis (analysing HR trends and practices, synthesising data 
on the impact of digitalisation on personnel management), systematisation and generalisation (systematising key HR 
management trends), abstraction (identifying general principles and approaches in personnel management), and formal 
logic (structuring the study and substantiating logical conclusions). The research examined technological advancements 
and social development dynamics that influence HR trends and transform human resource management. The growing role 
of HR functions was identified, and current HR trends were analysed. The findings demonstrated that organisations, under 
the influence of these trends, prioritise strategic directions such as hybrid work formats, work-life balance, HR process 
automation, employee well-being and mental health programmes, and investments in employee training and development. 
It has been established those digital technologies provide easy access to necessary resources and enable remote work, 
increasing productivity at both individual and organisational levels. The article highlighted both the positive and negative 
effects of digitalisation on HR management processes. For the successful integration of digital tools, the importance 
of meticulous planning was emphasised, considering potential threats and weaknesses to maximise opportunities and 
minimise risks, as well as recognising the crucial role of leadership in HR digitalisation. The practical significance of the 
study lies in justifying a comprehensive approach to HR practice implementation, where key factors include leadership, 
employee support, and readiness for continuous changes in the technological environment

  Keywords: HR processes; digital transformation; personnel; talents; human resources; management; organisation
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appropriate policies and strategies. These measures would 
help minimise the risks and ensure sustainable growth in 
the digital economy.

Researcher A.  Vankevich  (2019) identified the key 
trends of labour market transformation under the influence 
of digitalisation, described the main trends in HR manage-
ment and substantiated the change in requirements for 
human resource management services in organisations, 
as well as the modification of their functions, which will 
contribute to the effective management of human re-
sources in the new environment. Scientists Z.I. Kobelia & 
S.I. Todoryuk (2022) concluded that digital tools and digi-
talisation, in general, are crucial for human resource man-
agement. That emphasised the necessity of integrating a 
digital strategy with both business and HR strategies. The 
authors also pointed out the importance of developing new 
skills for HR managers and the need to carefully develop 
HR strategies that cover all stages of HR processes. Accord-
ing to A. Kolot et al. (2022), HR managers must be flexible, 
adaptive, and continuously update their skills in response 
to rapid technological and economic changes. This in-
cludes adaptability, communication skills, strategic think-
ing, and the ability to learn quickly. The study provided a 
comprehensive analysis of essential competencies for HR 
managers in terms of labour market analysis and workforce 
strategy adaptation. It proves the importance of developing 
interdisciplinary skills, particularly digital literacy, change 
management, critical thinking, and the ability to work in 
uncertain conditions. Additionally, practical recommen-
dations are provided for developing these competencies in 
the context of global changes.

In the work of A.M. Ali (2022), the importance of dig-
italisation in human resource management was empha-
sised as a necessary step for increasing the efficiency and 
competitiveness of organisations. The author argued that 
to maximise the benefits of digitalisation, organisations 
should focus on managing current challenges, develop-
ing integrated management systems, ensuring continuous 
employee training, and conducting regular evaluations 
of the effectiveness of implemented solutions. According 
to the conclusions of U. Murugesan et al. (2023), the rap-
id evolution of HR technologies is becoming increasing-
ly characteristic, involving implementation of innovative 
platforms for talent management and process automa-
tion, which enhance management efficiency. The scien-
tists have also substantiated the need for organisations to 
adapt to modern technological changes to remain compet-
itive, specifically by: implementing artificial intelligence 
(AI) and big data analytics in HR processes, focusing on 
cybersecurity and data protection issues, developing new 
models for personnel management, adapting manage-
ment approaches, supporting corporate culture, and cre-
ating programmes for continuous employee training and 
development. etc. Various scientific groups have explored 
a wide range of parameters in enterprise HR management, 
particularly the impact of digitalisation on HR practices. 

  Introduction
The processes of digital transformation are encompass-
ing an increasingly significant part of the global economy, 
leading to significant changes across all spheres of soci-
ety. Alongside new opportunities and prospects for social 
development, challenges are emerging not only in the 
economy and business, but also in public services, educa-
tion, healthcare, social relations, careers, cultural shifts, 
and beyond. Digital transformation is not only limited be-
yond technological aspects, but also encompasses cultur-
al, organisational, and strategic changes. The transition 
to a digital economy, dynamism, and the rapid innovative 
technological implementation presents businesses with 
complex challenges in seeking new, effective models for 
managing both operations and personnel. Human resourc-
es – their knowledge, skills, talents, experience, and intel-
ligence – are the driving force of the digital economy. The 
use of digital technologies significantly impacts the entire 
employee lifecycle within organisations, including recruit-
ment, hiring, onboarding, development, and offboarding. 
In this context, personnel management is the most dynam-
ic subsystem of an enterprise, and a qualitative rethinking 
of management methods and technologies significantly 
impacts overall performance, emphasising the importance 
of studying the effects of digital economic transformations 
on this field of management.

The peculiarities of digital transformation, digitalisa-
tion of the economy, and digitisation itself are widely dis-
closed by scientists and practitioners across various eco-
nomic sectors, as the changes driven by digital phenomena 
affect all spheres of society. In the study by V.S. Kuibida et 
al. (2019), the pivotal role of digital skills in enhancing the 
quality of human capital and competitiveness in the la-
bour market was emphasised. The authors highlighted the 
necessity of integrating digital competencies at all levels 
of education to train professionals capable of adapting to 
technological changes. According to scientists, while the 
development of digital competencies has a positive impact 
on the labour market, contributing to productivity growth, 
creating new job opportunities in digital technology-re-
lated fields, they also pose significant challenges, such as 
disparities in digital skills development among the popu-
lation. To prevent the deepening of social inequality, re-
searchers justify the need for state-level measures to ad-
dress these issues. In the study by Yu.M. Umantsiv (2023), 
the impact of digital technologies on transformational pro-
cesses in the economy under global competition was ana-
lysed. It was argued that digitalisation has become a key 
factor in enhancing the competitiveness of both countries 
and individual enterprises in the global market. The author 
noted that the use of digital tools in strategic management 
enables businesses to adapt more effectively to dynamic 
market conditions by implementing innovative approach-
es to business process organisation. According to the sci-
entist, overcoming various risks (cybersecurity, data loss, 
social challenges arising from unequal access to new tech-
nologies, etc.) should be grounded in the need to develop 
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Yet, the adaptation of traditional HR processes to the dig-
ital environment remains insufficiently studied and re-
quires further research. Therefore, the article aimed to an-
alyse current trends and approaches in the field of human 
resource management within enterprises in the context of 
active economic digitalisation.

  Materials and Methods
A comprehensive set of methods was applied in this study 
to analyse the impact of digitalisation on HR processes. 
The methods of analysis and synthesis were used to study 
contemporary HR trends, assess their impact on human 
resource management, and generalise the data obtained. 
This allowed to identify the key aspects of digital trans-
formation and explore opportunities for integrating new 
technologies into the HR sphere. The methods of system-
atisation and generalisation facilitated the organisation of 
the study results, enabling the identification of key trends 
in the development of digital HR management. The analy-
sis of scientific sources has confirmed the effectiveness of 
digital tools in increasing the competitiveness of organisa-
tions. The application of the comparative method made it 
possible to compare traditional and digital HR approaches, 
revealing their differences, advantages, and disadvantages. 
This helped to evaluate the effectiveness of different HR 
management models and identify the best strategies for 
implementing digital technologies. The method of abstrac-
tion was used to highlight the general principles of digi-
tal personnel management that can be applied regardless 
of the organisation specifics. This enabled the identifica-
tion of universal approaches to adapting HR processes in 
the digital era. The formal-logical method was applied to 
structure the study, build well-founded conclusions, and 
logically organise the results. This ensured clarity in defin-
ing the connections between the digitalisation of HR and 
the effectiveness of personnel management. The conclu-
sions were based on the analysis method, which allowed 
for the systematisation of different aspects of digital trans-
formation in HR. Changes in approaches to recruitment, 
employee adaptation, performance management, and cor-
porate culture in the context of the digital economy were 
explored. The comprehensive approach to the research al-
lowed for a deeper understanding of the digital transforma-
tion of HR processes, as well as an assessment of its impact 
on modern personnel management strategies, determining 
the prospects for further development in this area.

The study was conducted through the analysis of sci-
entific sources, statistical data, and applied research in HR 
management within the context of digital transformation. 
The study period spanned from 2019 to 2024, taking into ac-
count the rapid development of technologies and their im-
pact on personnel management. The sequence of the study 
was carried out from data collection, primary processing, to 
analysis and synthesis of the results. An analytical frame-
work was presented, and a SWOT analysis was utilised to 
assess the implementation of digital technologies in HR 
and the digitalisation of HR processes. The analysis was 

based on a conceptual model of HR digital transformation. 
The research drew on theoretical materials, monographs, 
and analytical reports that explore various aspects of dig-
ital transformation and its impact on HR practices (Bei & 
Sereda, 2019; Kolot et al., 2022; Murugesan et al., 2023). It 
also incorporated scientific publications, reports from re-
search organisations, statistical data on the effectiveness 
of digital technologies in HR processes, and insights from 
real-world business cases. Secondary data from authori-
tative information sources and analytical platforms, such 
as McKinsey & Company (Meet the moment…,  n.d.) and 
Deloitte (Occean  et al.,  2017; Mahoutchian  et al.,  2023), 
were analysed. These resources provided current informa-
tion on trends in digital transformation and HR manage-
ment. The main conclusions were based on the results of 
personnel management effectiveness, employee engage-
ment levels, and satisfaction levels. Existing models for as-
sessing the effectiveness of HR processes and approaches 
to measuring the impact of digital technologies on person-
nel management were utilised in the study. These methods 
helped structure the analysis and draw final conclusions.

  Results and Discussion
Digital transformation has changed the economic land-
scape, opening up new opportunities for development and 
growth. The emergence of the digital economy is a natural 
outcome of technological progress. It is not only a revolu-
tionary technological process but also a significant factor 
influencing socio-economic relations in the new economic 
reality. It is based on the use of information technologies 
such as artificial intelligence, blockchain, data analytics, the 
Internet of Things, and others. It promotes the automation 
of business processes, ensuring more efficient operations 
for enterprises and enhancing their competitiveness. As 
defined by the Ukrainian Institute for the Future (n.d.), the 
digital economy is a type of economy where the key factors 
and means of production are digital data (binary, informa-
tion, etc.) and network transactions, as well as their use as a 
resource, which significantly increases efficiency, produc-
tivity, and value for the products and services produced. 
The main values in the digital economy are information and 
knowledge, the primary source and bearer of which is the 
individual. Thus, the digital economy defines a new role for 
human resources and human capital, not only in response 
to the constant changes and trends of various innovations. 
In such an economy, individuals are not simply executors 
of assigned tasks, but act as key creative and strategic as-
sets, creators of new ideas, innovations, and value. This 
requires the development of high-quality human capital 
based on quality education and skills that allow individ-
uals to adapt to rapid changes in the digital environment.

The interaction between intelligent technologies 
and workers has undergone significant evolution: from 
the replacement of people with technologies for auto-
mating routine, dangerous, and monotonous tasks to be-
coming indispensable assistants that expand the capa-
bilities of workers and provide new tools for enhancing  
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Figure 1. Key HR trends for 2024
Source: created by the authors based on HURMA (2023), N.M. Karpenko & K.O. Kosinevska (2024)

productivity. Technologies do not simply replace or com-
plement; they significantly enhance workers, helping them 
become better professionals and making teams more effec-
tive and harmonious (Mahoutchian et al., 2023). This new 
synergy thus opens up limitless opportunities for the de-
velopment of human potential and transformative changes 
in work processes. Innovative technologies are forcing to 
rethink approaches to measuring and enhancing efficiency 
at many levels: individual, team, and organisational. Intel-
ligent devices powered by artificial intelligence generate 
vast arrays of productivity data, which can significantly 
increase the impact of employees on their performance. 
Predictions suggest that by 2025, artificial intelligence and 
machine learning will increase labour productivity by 37%, 
opening new horizons for development and innovation 
(Eager  et al.,  2020). Throughout 2024, the community is 
focusing on the impact of generative artificial intelligence 
on business innovation and organisational transformation. 
The McKinsey & Company study (Meet the moment..., n.d.) 
emphasises how AI is becoming a strategic partner for ex-
ecutives, helping them optimise operational processes, en-
hance competitiveness, and unlock new opportunities. The 
primary focus is on the need for decisive changes in leader-
ship, the development of unique organisational competen-
cies, and the construction of long-term growth strategies 
based on AI integration experience.

According to L.V. Shaulska & R.I. Hrynkevych (2022), 
organisations that actively engage in innovative activi-
ties must adapt to dynamic and unbalanced market envi-
ronment through self-organisation mechanisms. Using a 
synergistic approach, the authors systematised and syn-
thesised management practices that foster the organic  

coevolution of an organisation with its external environ-
ment. This perspective is compelling, as it highlights how 
an organisation’s internal policies, culture, and manage-
ment mechanisms play a crucial role in driving develop-
ment and innovation. An important condition in the digital 
dynamic era is the ability of an organisation not only to 
adapt to a rapidly changing market environment, but also to 
actively shape it using self-organisation mechanisms. This 
implies the introduction of the latest management prac-
tices that enable the organisation to respond effectively to 
changes and influence its development while maintaining 
flexibility and competitiveness. In the digitalised economy, 
HR management must be adaptive and integrated with the 
organisation’s overall strategy for innovative development. 
This means that HR functions, including talent manage-
ment, competence development and corporate culture, 
should be oriented on supporting innovation and the or-
ganisation’s ability to respond quickly to changes in the 
market environment. Modern HR trends reflect innovative 
approaches and strategies in human resource management 
that enable organisations to achieve their strategic goals. 
These include developing effective talent management 
programmes, leveraging artificial intelligence and data 
analytics for decision-making, fostering flexible work cul-
tures and remote work, and prioritising ethical governance, 
diversity, inclusion, and social responsibility. Such trends 
help organisations remain competitive and adaptable in 
an era of rapid change. Human resource management is 
continuously evolving, with emerging trends shaping how 
companies attract, retain, and develop talent (Karpenko & 
Kosinevska, 2024). The most significant HR trends of 2024 
are illustrated in Figure 1.

The hybrid work format

Work-life balance

The application of AI 
and automation

Employee well-being 
and mental health programsUpskilling within the team

Internal recruitment

International recruitment

The hybrid work format combines the best of both 
models: part of the time is spent working in the compa-
ny’s office (for meetings, team discussions on a scheduled 
or agreed basis, completing specific tasks, etc.), and part 
is spent working remotely (saving time and resources on 
commuting, organising a comfortable work process, etc.). 
Work-life balance, especially in remote work settings, in-
volves the use of concepts such as electronic presentations 

and a culture of constant accessibility. The application of 
AI and automation in HR processes (HRM systems, chat-
bots, virtual assistants, etc.) streamlines operations by 
accelerating candidate processing, reducing errors, im-
proving employee engagement and retention, monitoring 
attendance, and providing timely support for complex is-
sues. These technologies also free up time and resources 
for strategic HR initiatives and workplace enhancements. 
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The development and application of well-being and men-
tal health programmes for employees goes beyond their 
job responsibilities and includes their personal and social 
lives. Enhancing the competitiveness of company employ-
ees is achieved by investing in training programmes and 
adding skilled specialists to established teams. The use of 
an internal recruitment strategy, which prioritises promot-
ing existing employees to open positions within the com-
pany, enables more effective use of existing potential and 
the retention of talent, as it improves employee morale 
and job satisfaction, saves significant time and money on 
recruitment, selection, adaptation, and training, etc. Inter-
national recruitment is expanding, as there is increasing 
demand for international experts, who not only contrib-
ute to business diversification but also enrich it with new 
knowledge. However, this requires more time and resources 
to find suitable candidates.

The digitalisation of HR management goes beyond 
simply integrating technology, as it involves fostering 
a digital environment that motivates employees and 
strengthens the organisation’s HR brand. This transforma-
tion significantly enhances HR technologies by automating 
routine processes and introducing advanced tools for data 
collection and analysis, impacting every aspect of human 
resource management. However, despite rapid advance-
ments in automation, people with their skills, knowledge 
and even intuition remain the main factor of success. As 
a result, traditional HR management systems are evolving 
into talent management platforms that focus on learning, 
creativity, and intellectual development. As part of such 
changes, it is crucial to redefine roles, responsibilities, and 
objectives within HR to align with emerging trends. Table 
1 outlines the key trends shaping the future of human re-
source management.

Trend Content

Digital HR

A global trend concerning the transformation and integration of digital technologies into various human resource 
management departments within an organisation. A new stage of development that encompasses the use of digital 

tools and platforms to optimise processes such as recruitment, personnel management, performance evaluation,  
and training, aiming to enhance decision-making efficiency.

HR marketing

A strategic approach to talent acquisition, retention, and development that applies marketing principles to attract 
and retain employees within an organisation. It focuses on building an attractive employer brand, effectively 

managing communication with potential and current employees, and implementing marketing tools to enhance 
salary negotiations, career development, and employee satisfaction.

A culture 
of seamless 

learning.

An approach that promotes openness, support, and encouragement of the continuous learning and development 
process for employees at all levels of the organisation. It fosters innovation, enhances effectiveness, and helps 

the organisation adapt to rapidly changing market conditions. It involves creating an environment where career 
trajectories and learning opportunities transform into an interactive digital experience, using gamification, VR 
training, and other platforms and resources for learning. In this environment, each employee feels empowered 

to self-improve, engages in self-learning, and shares knowledge. This includes supporting access to educational 
resources, mentoring, regular learning events, and encouraging the open exchange of knowledge.

Machine 
learning in HR

Machine learning (ML) involves the implementation of artificial intelligence algorithms and models to automate 
and enhance various aspects of human resource management (talent acquisition, employee analytics, performance 
management, learning, and development). It enables the analysis of vast amounts of HR data to identify candidates 

and predict their probability of becoming potential employees. It helps organisations make more informed decisions, 
improve HR management efficiency, and create more favourable conditions for employee development.

Benchmarking 
in HR

Benchmarking is a methodology for comparing the practices, processes, and performance indicators of one’s own 
organisation with the best in the industry or similar organisations to identify strengths and weaknesses, as well as 

opportunities for improvement and their integration (comparing metrics, processes, practices, technologies and 
tools, culture and strategies, results, and change implementation). It allows for evaluating the underlying causes 
of existing gaps while making more informed decisions about the appropriate policies and practices that require 

adjustment.

Automation of 
HR processes

The implementation of software solutions to simplify, optimise, and automate different aspects of human 
resource management (recruitment and selection, onboarding, personnel management, training and development, 

performance evaluation, compensation and benefits, analytics and reporting, communication, and employee 
engagement, etc.). These systems include applicant tracking systems (ATS), learning management systems (LMS), 

leave and sick leave management systems, Employee Relationship Management (ERM) systems, payroll automation, 
performance analysis and reporting, chatbots, and more. Automation helps reduce manual labour, improve accuracy 
and efficiency, and provide better transparency and control over HR operations, allowing HR professionals to focus 

on the strategic aspects of personnel management.

Table 1. Key trends in HR digital transformation

Source: created by the authors based on Digital transformation in the HR sphere. What to expect and what the digitalization trends? (n.d.), 
A. Litorovych (2022)

HR trends are an integral part of the latest societal de-
velopments, which are ripening under the influence of the 
large-scale digitalisation of the economy. As the automa-
tion of any economic process is closely linked to chang-
es in the labour market, people – both creators and users 
of technology  –are the primary drivers of digitalisation.  

Digitalisation is primarily transforming the field of human 
resources management and then spreading to other indus-
tries, which is a natural process of development. According 
to Deloitte, significant changes have occurred in the op-
erations of HR departments within organisations, driven  
by digital trends, as illustrated in Table 2.
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In the study by C.  Commisso  et al.  (2024), it was ac-
knowledged that under conditions of rapid changes in the 
labour market and technological innovations, the impor-
tance of supporting both the mental and physical well-be-
ing of employees is increasing. Equally critical is ensuring 
flexibility in managing work processes through the imple-
mentation of hybrid and remote work models, as well as 
adapting management strategies to support new forms of 
employment. The study concludes that continuous skills 
development and lifelong learning, strategic talent man-
agement (i.e. developing effective programmes for iden-
tifying, developing and retaining key employees), the cre-
ation of inclusive and supportive corporate cultures, and 
ensuring a positive working environment are all essential 
to adapt to changing market conditions.

In the study by H. Bei & H. Sereda (2019), key trends 
were highlighted, including the use of big data analytics, 
the automation of recruitment and onboarding, and the ap-
plication of artificial intelligence to enhance HR processes. 
Digitalisation offers benefits such as increased efficiency, 
reduced costs and improved data accuracy; however, it is 
accompanied by challenges such as high expenditure on 
new technologies, the need for cultural change, and issues 
with data security. H. Bei & H. Sereda (2019) recommend 
developing digital transformation strategies, investing 
in staff training, and adapting internal processes to new 
technological realities. Ignoring these processes may se-
riously affect overall business efficiency, undermine com-
petitiveness and consequently lead to high staff turnover 
and misalignment with the expectations of newly recruited 
personnel. The use of digital tools for big data analytics – 
particularly in relation to human capital  – significantly 
transforms traditional HR practices into digital ones, re-
duces the workload on specialists and facilitates informed 
decision-making. The quality, depth and speed of data pro-
cessing allow for effective planning and workforce manage-
ment by providing a deep understanding of employees, cus-
tomers, competitors and business outcomes. In other words, 

predictive analytics not only improves HR but enhances 
the business as a whole (Meena & Parimalarani,  2019).

The study by S.H. Rudakova et al. (2020) confirmed that 
digitalisation is fundamentally changing the functions of 
HR, and that successful digital transformation requires a 
significant shift in mindset both within HR and across the 
entire organisation. The authors suggest that the key di-
rections for accelerating the development of companies in 
the context of digital transformation include teamwork, 
the modernisation of traditional HR solutions, the devel-
opment of long-term strategies, and increased employee 
engagement. They identified specific strategies for im-
plementing digital technologies, such as the integration 
of mobile applications, social networks, analytics, cloud 
technologies and VR into HR practices. It is hard not to 
agree with S.H. Rudakova et al. (2020): digital transforma-
tion in HR is not limited merely to process automation but 
entails fundamental changes in personnel management, 
including the development of digital skills, flexibility in 
decision-making and the establishment of a new corporate 
culture that is oriented towards innovation. Without these 
changes, organisations will find it difficult to fully realise 
the potential of digital technologies in HR. It is also im-
portant to replace outdated HR systems with integrated 
cloud platforms that establish the digital infrastructure of 
the enterprise. The impact of digitalisation on personnel 
management through electronic HR systems (e-HR) is well 
described in the academic work by E. Baykal (2020), which 
proposes the integration of e-HR systems as a means of 
enhancing the efficiency of HR functions and improving 
organisational performance. The author emphasises the 
need to use technologies to automate processes such as re-
cruitment, training and staff development, as well as to im-
prove data accessibility and analytics, offering an approach 
to overcoming the challenges of digitalisation. In the work 
of E. Baykal (2020) – which analysed the technological ad-
vantages of e-HR in terms of efficiency and effectiveness in 
HRM – it is demonstrated that focusing on core activities, 

Table 2. Comparative characteristics of the activities of digital HR management services

Source: created by the authors based on P. Occean et al. (2017)

Previous Priorities New Priorities

Focused on developing and harmonising processes to create 
standard methods of personnel management

Focus on optimising employee productivity, engagement, 
teamwork and career progression

Selects a cloud technology provider and implements ready-made 
methods for scaling

Develops innovative programmes and applications  
for the organisation, using these platforms for scaling

HR technology teams focus on the implementation of ERP 
(Enterprise Resource Planning) systems and integrated analytics, 

with particular emphasis on “ease of use”

The HR technology team goes beyond ERP, developing digital 
capabilities and mobile applications with a focus on “work 

productivity”
Centres of excellence in personnel management focus on process 

development and refinement
Utilisation of AI, chatbots and applications to scale  

and empower employees

Personnel programmes are designed for scale and consistency
Targeted at employee segments, individuals and specific groups, 

providing them with development plans aligned  
with their roles and careers

The HR department focuses on “self-service” as a means of scaling 
services and support

Focuses on “incentivisation”, which helps  
to perform work more efficiently

A self-service portal for employees is created as a technological 
platform, enabling easy access to transactional needs  

and programmes

Creates an integrated “employee engagement platform”, utilising 
digital applications, case management, AI and bots to support 

current individual needs
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namely strategic personnel management, can significantly 
enhance HR process efficiency.

Analysing the impact of digital technologies on per-
sonnel management processes leads to the conclusion that 
digitalisation will contribute to the improvement of man-
agement systems in every enterprise. According to L. Kal-
achevska & K. Naida (2021), this will positively affect the 
enhancement of flexibility, responsiveness, mobility and 
deep automation of management processes, which will 
ultimately increase competitiveness. The application of 
digital technologies not only provides easy access to nec-
essary resources but also enables remote working, thereby 
increasing productivity at both the individual and organi-
sational levels. This results in greater employment flexibil-
ity, the development of acquired knowledge and practical 
skills, and an overall improvement in qualification and pro-
fessionalism. A further advantage is the ability to store and 
transfer information internationally. The results of this 
study confirm the findings of the aforementioned scholars. 
Having explored the possibilities and content of the digi-
talisation of HR processes, A.M. Ali (2022) notes that it is 
necessary to consider the factors for their successful inte-
gration, which can be divided into technical, organisational 
and human factors. In this regard, successful digitalisation 
of HR processes requires a comprehensive approach that 
takes into account technical, organisational and human 
factors. On the technical side, it is important to consider 
the application and characteristics of digital tools such as 
chatbots, video interviews, data analytics systems, HR au-
tomation and talent management systems, as well as data 
regarding their integration. These tools are designed to en-
hance the efficiency of personnel management, reduce rou-
tine tasks and improve employee engagement. They require 
integration with existing systems, consideration of data 

security requirements and careful planning to achieve suc-
cessful digital transformation in HR. Organisational factors 
include the specific characteristics and competencies of 
organisations. The type of digitalisation approach adopted 
by enterprises and its effectiveness depend heavily on the 
size of the company, the industry, the field of activity and 
geographical location. In practice, digital transformation is 
more common in large and medium-sized businesses, with 
the private sector more likely to harness the benefits of dig-
italisation compared to the public sector. Capabilities and 
resources form another group of organisational factors; 
difficulties in acquiring and implementing digital tools in 
business often stem from limited finances, a lack of under-
standing of the potential of personnel systems or an inad-
equately equipped workforce for the digitalisation process.

Human factors include the support of senior manage-
ment and user acceptance. The importance of support from 
senior management is recognised as one of the key ele-
ments for the success of digitalisation. HR managers play a 
crucial role in ensuring that employees understand the im-
portance of this process. Customer involvement is another 
component that influences the success of this process. The 
integration of digital technologies – particularly artificial 
intelligence – allows for the creation of an employee ex-
perience that is focused on the user. These factors under-
score the need for a comprehensive approach that consid-
ers all aspects for the successful digitalisation of personnel 
management. Establishing a dedicated team to monitor, 
analyse and implement new technologies can ensure the 
development and maintenance of innovation in HR. For a 
complete understanding of not only the positive aspects 
but also the potential threats and challenges of digitalising 
HR processes, it is advisable to employ a SWOT analysis, as 
illustrated in Figure 2.

Strengths: Weaknesses: 

SWOT analysis

Opportunities: Threats:

- enhancing the level of IT education;
- reducing the workload on the HR department;
- information society; improved management methods;

and a unified database;
- creating a new talent pool;
- openness and accessibility;
- elimination of the human factor in many operations;
- saving time in task completion.

- relatively high cost of implementing digital technologies;
- lack of legislation;
- high error cost.

- enhancing the company's image;
- increasing employee trust;
- orientation on the customer;
- increasing revenues;
- a secure platform, accessibility, openness.

- poor cybersecurity;
- data loss;
- job losses;
- internet attacks.

Figure 2. SWOT analysis of the digitalisation of HR processes
Source: сreated by the authors

The positive aspects of implementing digital tech-
nologies in personnel management are numerous and 

significant. Digitalisation of HR processes opens up con-
siderable opportunities for enhancing efficiency, boosting 
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employee engagement and increasing the competitiveness 
of organisations. This is also demonstrated in the work of 
A. Bansal et al. (2023), who defined the digital transforma-
tion of personnel management (HRDT) as a multidimen-
sional construct that combines digital and human factors 
to strengthen the innovative potential of organisations. 
It considers digital infrastructure, architecture as well as 
individual capabilities and creativity. The main benefits 
of digitalising HR processes include raising the level of 
IT education, reducing the workload on HR departments, 
creating a centralised database and automating routine 
tasks, thereby promoting transparency and accessibility by 
removing the human element from many operations and 
saving time in task execution. Additionally, digital tech-
nologies help attract new talent and enhance the compa-
ny’s image. In order to substantiate the positive impacts 
of digital HRM transformation as a key factor in social and 
economic growth, F.  Contreras  et al.  (2024) investigated 
the digital work environment, collaborative culture, digital 
competencies of employees and other human factors. The 
authors proposed stimulating research through an inter-
disciplinary approach and encouraging collaboration be-
tween universities, governments and businesses to expand 
knowledge and support the successful implementation of 
HRM transformations. Their recommendations are perti-
nent, as an interdisciplinary approach and collaboration 
among universities, governments and businesses are key to 
successful digital HRM transformation. This, in turn, posi-
tively influences socio-economic development by improv-
ing management processes and creating new opportunities 
for growth. Nevertheless, there are certain challenges and 
drawbacks to consider. High costs of implementing digi-
tal technologies, a lack of clear legislative regulation and 
cybersecurity risks, as well as potential system errors and 
data loss, may pose serious obstacles to full digitalisation of 
HR processes. Automation and digitalisation may also lead 
to job cuts, particularly in roles requiring medium and low 
skill levels. It is important to account for employee resist-
ance – especially among older staff – to change and a lack 
of motivation to acquire digital skills. Consequently, organ-
isations must carefully plan the integration of digital tools, 
taking into account potential risks and weaknesses, in order 
to maximise opportunities and minimise threats. Simulta-
neously, for optimal personnel management within an en-
terprise, it is advisable to strike a balance between the use 
of technology, established processes and the human factor.

According to O.  Kipishinova & L.  Smetanina  (2021), 
the implementation of any new automated information 
systems and technologies within personnel management 
involves a specific sequence of stages: defining the ob-
jective of digitalisation; clearly setting tasks  – including 
identifying the problems that need to be solved by the new 
technologies and describing the expected impact of imple-
menting information technologies; assigning responsible 
persons and granting them clear authority; selecting the 
necessary technologies, taking into account the objec-
tives, tasks and problems to be addressed; determining the  

resource requirements (human, material and financial) 
for the digitalisation process; outlining internal organisa-
tional stages and timelines for their implementation; de-
veloping a set of criteria for selecting the firm responsible 
for deploying the new software within the institution and 
analysing potential contractors for their compliance with 
these criteria; reviewing the experience of other institu-
tions in implementing similar information technologies 
(where available); entering into a contract with the execut-
ing firm for system support and maintenance post-imple-
mentation; and finally, conducting staff training – bearing 
in mind that associated training costs must be factored into 
planning. This sequence of stages confirms that without a 
clear strategy and a systematic approach, it is impossible 
to ensure the effective integration of new technologies 
into the personnel management system and, consequent-
ly, to enhance the productivity and competitiveness of the 
organisation. However, while the overall trend towards 
digitalisation pushes market participants to meet market 
demands, an incomplete understanding and immersion 
in these processes may result in unwarranted significant 
overspending of financial and time resources.

The conclusions drawn by Deloitte (Kipishinova & 
Smetanina, 2021) regarding global trends in the develop-
ment of human capital are based on several key directions: 
business prosperity depends on the prosperity of people; 
traditional performance indicators must evolve and be 
supplemented in light of the significant role played by 
people; transparency in relationships builds trust; flexi-
ble working practices become the norm, contributing to a 
work–life balance; leadership that focuses on developing 
and supporting employees is key to success; innovative 
technologies and digitalisation transform personnel man-
agement; inclusivity and diversity within teams enhance 
creativity and efficiency; continuous training and devel-
opment of employees should be integral to the company’s 
culture; and corporate social responsibility strengthens 
a company’s reputation and the trust of consumers and 
partners. The global trends in the development of human 
capital are aimed at creating conditions for the prosperity 
of both employees and organisations, emphasising the im-
portance of sustainable development, innovation, trans-
parency and an individualised approach. Organisations 
are expected to make significant progress in ensuring 
human resilience, while leaders are tasked with building 
trust through a well-considered approach to transparen-
cy. Unique human abilities  – such as creativity and in-
quisitiveness – are becoming more important than ever, 
and the way in which human productivity is measured is 
rapidly changing in response. The application of a holistic 
approach to HR – where the experiences of people are in-
terwoven with the business system – makes the work of in-
dividuals a shared responsibility. Despite the widespread 
recognition of the importance of motivated human effort, 
leaders and managers do not always prioritise this, which 
in turn affects both current and strategic productivity and 
the overall success of companies.
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For the implementation and optimal realisation of dig-
italisation processes, leadership is crucial. Leadership plays 
a key role in the digitalisation of HR, as managers deter-
mine the direction, set strategic goals and ensure that the 
necessary resources are available for the successful imple-
mentation of innovations. They must inspire and motivate 
their teams, creating a culture of support and readiness for 
change. Effective leaders are also able to anticipate poten-
tial difficulties and work actively to overcome them – a crit-
ical factor for the successful transformation of HR process-
es. Leaders must demonstrate adaptability and openness to 
new technologies, encouraging employees to acquire new 
skills and actively participate in the digitalisation process. 
Without robust leadership, digitalisation may encounter 
resistance from staff, significantly hindering the achieve-
ment of set goals. Thus, the role of management is deci-
sive in creating the conditions for a successful transition 
to new, more effective models of personnel management.

  Conclusions
Research into digital transformation trends indicates 
that maximum efficiency and competitiveness in per-
sonnel management can only be achieved by balancing 
technology, processes and the human factor. It has been 
established that implementing digital tools in the per-
sonnel management system is the key to successful busi-
ness performance in today’s information economy. This 
approach makes the process of managing people within 
an enterprise more transparent, motivating and directed 
towards achieving specific goals that consider both the 
interests of individual employees and the overall strate-
gy of the organisation. Consequently, the labour intensity 
of HR functions is reduced; management and personnel 
decisions are expedited; the quality of analytical data is  

enhanced; the ability to develop forecasts and plans for 
both current and strategic periods is improved; employees 
across the globe are better reached; and access is provided 
to the most modern technological solutions and oppor-
tunities for personal development. At the same time, the 
digitalisation process may face a number of challenges – 
including high costs for new technologies, potential data 
security breaches and the need for retraining and upskill-
ing due to technological changes. Social aspects, such as 
resistance from employees to innovations, must also be 
taken into account.

It has been demonstrated that successful digital trans-
formation in personnel management requires not only ad-
vanced technological solutions but also a strong focus on 
the human factor, the adaptation of organisational culture 
and effective change management. Leadership in the dig-
italisation of HR is not only a factor of success but a ne-
cessity for building a modern, competitive and adaptable 
organisation that is capable of quickly responding to mar-
ket changes and technological challenges. Future research 
could focus on a detailed analysis of the impact of modern 
technologies on HR processes, the development of optimal 
working models, and the examination of the social and 
ethical issues related to digitalisation. An important ave-
nue for further investigation should be the development of 
new metrics and indicators for assessing the effectiveness 
of personnel management and approaches to retraining 
employees for working with modern technologies.
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  Анотація. Дослідження трендів і практик HR-менеджменту в умовах цифровізації економіки є 
критично важливими для ефективного адаптивного управління персоналом, що сприятиме підвищенню 
конкурентоспроможності організацій у майбутньому. Метою статті було дослідження трендів і практики HR-
менеджменту підприємств в умовах цифровізації економіки. У статті використовувались методи аналізу і синтезу 
(проаналізовано HR-тренди та практики, проведено синтез даних впливу цифровізації на управління персоналом), 
систематизації та узагальнення (систематизовано основні тренди HR-менеджменту), абстрагування (виділено 
загальні принципи та підходи в управлінні персоналом), формально-логічний (структурування дослідження, 
обґрунтовані логічні висновки). Було досліджено сучасні технологічні зміни і динаміку суспільного розвитку, що 
відбиваються у зміні HR-трендів і перетворюють управління людськими ресурсами. Визначено зростання ролі HR-
функцій, проаналізовано сучасні HR-тренди. Доведено, що під впливом трендів організації обирають стратегічні 
пріоритети: гібридний формат праці, зосередження на балансі між роботою та особистим життям, автоматизація 
HR-процесів, розвиток програм добробуту та психічного здоров’я, інвестиції в навчання та розвиток персоналу 
тощо. Було визначено, що цифрові технології забезпечують легкий доступ до необхідних ресурсів та можливість 
роботи у віддаленому режимі, що підвищує продуктивність праці на рівні окремих працівників і організацій в 
цілому. Розкрито позитивні та негативні наслідки цифровізації процесів HR-менеджменту організацій. Для 
успішної інтеграції цифрових інструментів було обґрунтовано важливість ретельного планування процесу, 
враховуючи потенційні загрози та слабкі сторони, щоб максимально використовувати можливості та мінімізувати 
ризики, а також враховувати важливість лідерства у процесі цифровізації HR. Практична цінність дослідження 
полягає у обґрунтуванні комплексного підходу до реалізації HR-практики, де ключовими факторами є лідерство, 
підтримка персоналу і готовність до постійних змін у технологічному середовищі

  Ключові слова: HR-процеси; цифрова трансформація; персонал; таланти; людські ресурси; управління; 
організація
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  Abstract. The paper highlighted the relevance of the topic in the context of global challenges, including climate 
change, population growth, and the need to decarbonise the economy. The purpose of this article was to substantiate 
the role of renewable energy innovations, as well as the impact of modern projects, such as new generation offshore 
wind turbines (Haliade-X, WindFloat Atlantic) on achieving sustainable development. Various types of data analysis 
and visualisation were used in the writing of the paper. Data and information analysis methods, cross-sectional and 
descriptive analysis were applied. The main focus was on innovative solutions such as perovskite solar panels, bladeless 
wind turbines, hydrogen energy systems, new generation battery systems, and integrated smart grids. The authors assume 
that by 2033, global investment in renewable energy sources will reach $1 trillion per year, and annual savings from lower 
energy costs and energy efficiency will be up to $450 billion. For Ukraine, investments are projected to grow from $2 billion 
in 2023 to $40 billion in 2033, which will contribute to energy independence and post-war infrastructure restoration. 
Developing renewable energy sources will not only diversify exports but also create an environmentally friendly sector of 
the economy. The article described how innovations in renewable energy sources can reduce dependence on fossil fuels, 
contribute to the decarbonisation of industry, and improve energy security. The paper considered a synergistic approach 
to the integration of various technologies, such as solar and wind energy, hydrogen systems, and smart grids. This allowed 
optimising energy flows and reducing losses, which was important for energy systems. The work created a scientific 
and practical basis for further research and development, as well as for the widespread introduction of innovations in 
the field of renewable energy sources. This will ensure sustainable economic growth, economic competitiveness, and 
environmental issues

  Keywords: smart grids; investment; cost; economic effect; decarbonisation; profit; economic recovery

  Introduction
Renewable energy was the basis for the transition to sus-
tainable development, given the global need to decarbon-
ise the economy and reduce the negative impact of tradi-
tional energy sources. Innovative technologies played a key 
role in improving renewable energy sources (RES) and their 
integration into the energy system. The development of  

renewable energy was a key factor in ensuring sustain-
able development at the global level. The world is facing 
numerous challenges that necessitate the transformation 
of the energy sector. First and foremost, it is global warm-
ing caused by greenhouse gas emissions, which poses a 
threat not only to the environment but also to social and  
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A notable aspect was the prospect of creating reserves of 
natural raw materials for non-energy needs and preserving 
energy resources in the future.

Based on the position of the Executive Director 
of the International Energy Agency (IEA) Fatih Birol, 
A. Frangoul  (2022) emphasised that the energy crisis has 
become a catalyst for the transition to the newest stage of 
development of renewable energy sources, accompanied 
by their intensive growth, driven by the desire of states to 
strengthen their energy security. This study noted that ac-
cording to the International Energy Agency, by the middle 
of this decade, renewable energy sources will outgrow the 
use of coal and become the most powerful source of elec-
tricity in the world. The IEA report (2022a) predicted a sig-
nificant reshaping of the global energy balance amid grow-
ing global instability and geopolitical tensions. It is noted 
that the first truly global energy crisis caused by the Rus-
sian Federation’s invasion of Ukraine has given an unprec-
edented impetus to the development of renewable energy.

D.  Orlova & D.  Sydoro  (2021) pointed out that there 
has been a steady increase due to the transition of the 
modern economy to green energy. Offshore wind energy 
was being deployed in Europe due to large partial capaci-
ties. In Ukraine, the situation was still different – the coun-
try needs to consume resources for onshore wind farms. 
The focus was on adapting innovations to national condi-
tions, overcoming regulatory barriers and developing the 
necessary infrastructure. Scientists have focused on the 
economic effects of innovations, exploring the synergis-
tic approach to the integration of different technologies, 
which reduces energy losses and increases the stability of 
the power system. The purpose of the article was to analyse 
the role of innovation in the development of renewable en-
ergy, identify key technological breakthroughs and outline 
their impact on sustainable development.

  Materials and Methods
The research was based on reliable analytical sources, sta-
tistical reports of international and national organisations, 
as well as scientific papers covering current technological 
trends in the field of renewable energy. The basis of the 
source base was formed by IRENA’s annual reports (IRE-
NA, 2023; IRENA & AfDB, 2022), and IEA analytical reviews 
(IEA, 2022a; IEA, 2022b; IEA, 2024). A separate group in-
cluded reviews and forecasts of investment flows in the 
RES sector, presented in the reports Bloomberg New En-
ergy Finance  (2023) and Global clean energy investment 
jumps 17%, hits $1.8 trillion in 2023, according to Bloomb-
ergNEF report  (2024), which assess the dynamics of cap-
ital attraction in green technologies. This data was used 
both to describe global trends and to forecast investment 
activity in Ukraine. The national context of the study was 
covered on the basis of official publications by National 
Power Company Ukrenergo (n.d.), State Agency on Energy 
Efficiency and Energy Saving of Ukraine (n.d.), and Energy 
strategy (2022).

economic stability. Innovations in this area allowed not 
only to replace fossil fuels but also to increase the effi-
ciency of energy systems. Global population growth and 
economic development are steadily increasing the demand 
for new energy sources. Traditional energy sources can-
not meet this demand without significant environmental 
consequences. Renewable energy sources provided a stable 
energy supply thanks to the latest technologies in energy 
production, storage and distribution. Geopolitical conflicts 
have demonstrated the vulnerability of countries that are 
dependent on fossil fuel imports. The introduction of in-
novations in RES contributed to the creation of energy-in-
dependent systems, which was especially important for 
Ukraine in the context of post-war reconstruction.

Innovations in renewable energy created new oppor-
tunities for investment, technology development, and job 
creation. According to the International Renewable Energy 
Agency (IRENA & AfDB, 2022; IRENA, 2023), every invest-
ment in renewable energy had a multiplier effect on the 
economy, creating additional employment sectors. Inno-
vative solutions, such as perovskite solar panels, hydrogen 
energy systems, offshore wind farms, and artificial intel-
ligence in power grids, were changing the way the energy 
sector is viewed. These and other technologies can provide 
the desired flexibility and adaptability of energy networks 
in the future. For Ukraine, innovations in renewable ener-
gy have a double meaning: a way to reduce dependence on 
fossil fuels, while renewable energy can become a driver of 
infrastructure reconstruction in the post-conflict period, 
and the export of Ukrainian “green” technologies will help 
strengthen the country’s international credibility. Innova-
tion is becoming a factor that not only contributes to solv-
ing environmental and energy problems, but also ensures 
sustainable growth and competitiveness of the economy.

The literature analysis focused on works that explore 
current trends in renewable energy development and in-
novation. They emphasised the importance of technolog-
ical progress in reducing the cost of energy, in particular 
through perovskite panels and new generation batteries. 
According to Ukrainian scientists L.  Melnyk  et al.  (2019), 
renewable energy sources had undeniable prerogatives. 
IT was more environmentally friendly than conventional 
means of energy production based on the combustion of 
natural fossil fuels and had a number of undoubted quali-
ties that distinguish them from traditional energy facilities. 
These scientists emphasised that renewable energy sources 
were relatively stable, which allowed them to cover the sus-
tainable operation of energy systems. S. Kudrya (2020) em-
phasised that the use of environmentally friendly renewa-
ble energy sources to cover the country’s energy needs was 
very valuable for Ukraine. In most civilised countries, the 
use of renewable energy sources was a priority vector for 
the development of the energy sector, due to the tendency 
to eliminate energy instability in countries associated with 
existing energy crises and reduce the number of toxic emis-
sions that occur when using conventional energy sources. 
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The study was based on a combination of quantitative 
and qualitative methods of analysis. Factor analysis was 
used to identify the key determinants of innovative devel-
opment of renewable energy sources. Correlation analysis 
was used to establish the relationship between the level of 
innovation, energy cost and investment volume. Regres-
sion modelling allowed for a quantitative assessment of 
the impact of innovation on the economic performance of 
energy systems. The long-term effects of technology adop-
tion in the period up to 2033 were modelled using scenario 
analysis. To empirically test the formulated hypotheses, the 
cases of the Hybrit (Sweden) and Hornsea One (Denmark) 
projects were analysed. Statistical data were processed us-
ing descriptive analysis and further visualisation of data in 
the form of graphs and tables. Life Cycle Analysis (LCA) was 
applied to assess the environmental impacts.

The reliability of statistical data was ensured by 
cross-checking information from several independent 
sources. The combination of these methods made it pos-
sible to achieve high analytical accuracy and comprehen-
siveness of the results obtained, which were presented in 
detail in the following sections of the study. In writing the 
paper, a method of verifying information such as assessing 
the credibility of the source was used. If the work referred 
to another source, the reliability of the information pro-
vided was checked, in particular, the reliability of quoting 
the source. Cross-checking was used: comparing informa-
tion from several sources. This method was used if it was 
difficult to find the original source or if the information 
was quoted. The use of cross-checking made it possible to 
reduce the likelihood of using questionable information, 
which allowed for greater accuracy in obtaining results.

In preparing the article, the following methods of 
information analysis were used: factor analysis (which 
identified the primary factors that determine the role of 
innovation in the development of renewable energy) and 
descriptive analysis of indicators (which presented infor-
mation in the form of visualisation in graphs and tables, 
which in turn is aimed at deepening the perception of the 
study, and also allows for a more comprehensive disclosure 
of trends and illustration of their dynamics), for example, 
sorting, filtering and visualisation were used. Regression 
analysis of indicators (to determine the correlation of the 
impact on renewable energy cost reduction), correlation 
analysis (to formulate the relationship between different 
aspects of renewable energy development and innovation), 
as well as data decomposition and hypothesis analysis were 
used in writing the paper. Among other things, trend anal-
ysis was used to understand and predict various trends and 
developments in the development of renewable energy, 
which is a key factor in ensuring sustainable development 
at the global level.

  Results and Discussion
The article described in detail the main approaches to 
the analysis of the systems approach, which will allow to  

consider RES innovations as an integral part of the energy, 
environmental and economic systems, studied the role of 
innovations in the creation of smart grids and integration 
of RES into traditional energy systems, assess the impact 
of energy storage technologies and decentralised energy 
systems, analysed the economic effects of large-scale im-
plementation of RES innovations, in particular the impact 
on the cost of electricity (Jacobson & Delucchi, 2011). The 
use of SWOT and PESTEL analysed is also an effective tool 
for the introduction of RES (IRENA & AfDB, 2022). At the 
same time, empirical analysis cannot be ignored, and most 
importantly, quantitative analysis (analysis of the dynam-
ics of investment in RES, changes in energy costs, and the 
level of innovation) and case studies (research on success-
ful projects such as Hybrit in Sweden (hydrogen energy) or 
offshore wind projects in Denmark), as the use of real sta-
tistical data allowed assessing the impact of innovations on 
the energy system (Bloomberg New Energy Finance, 2023).

One of the key technological breakthroughs was made 
by perovskite solar panels, which significantly changed the 
economics of solar generation. The high efficiency (25-
30% on average) and significantly lower production costs 
compared to traditional silicon analogues made this tech-
nology promising for mass adoption by small and medi-
um-sized businesses and the private sector. An example of 
commercial implementation is the development of Oxford 
PV (UK), where the innovative composition of the material 
helped to reduce the cost of electricity by more than 30%. 
Hydrogen power systems were equally important, as they 
allow the accumulation of excess energy from renewable 
sources and its use in industry or transport. The Hybrit 
project in Sweden was an example of the effective use of 
hydrogen for decarbonising steel production, with a 90% 
reduction in CO₂ emissions. The implementation of such 
systems allowed energy-intensive enterprises to reduce 
their dependence on fossil fuels while reducing the cost of 
utilising excess energy.

Offshore wind farms also had significant potential, 
as they demonstrate a significant increase in electricity 
production due to better wind conditions offshore. One 
of the largest completed projects is Hornsea One (Den-
mark), which has increased energy production by almost 
50% compared to onshore wind farms. For countries with 
access to the sea coast, the implementation of such pro-
jects meant the possibility of strengthening energy inde-
pendence without putting a significant burden on land 
infrastructure. All of these examples demonstrate that re-
newable energy innovations not only had a technical ad-
vantage, but also created economically viable incentives 
for commercial implementation, including at the level of 
enterprises of various industries. It was also important to 
note that the decline in the cost of renewable energy in 
2010-2023 had a positive trend (Fig. 1)

According to IRENA & AfDB (2022), Bloomberg New 
Energy Finance  (2023), IEA  (2022b), the share of innova-
tions in RES by technology in 2023 was as follows (Fig. 2).
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Modern offshore wind turbines were primarily char-
acterised by innovative designs with increased capacity 
and efficiency. Thus, it was worth considering a synergistic 
approach to the introduction of renewable energy. Such a 
scheme should demonstrate the interconnection between 
solar energy (solar panels), wind energy (turbines), hydro-
gen energy (electrolysis plants) and energy storage systems 
(batteries, grid integration). The central hub was represent-
ed as a smart grid that coordinates all the components. The 
connections between the elements illustrated energy flows 
and optimisation through monitoring and feedback. Thus, 
it was a combination of four elements: production (solar 
and wind farms), storage (batteries, hydrogen), distribution 
(smart grids) and consumption (smart homes, transport). 
To compare the key RES technologies, Table 1 showed the 
rationale for this approach.

Table 1. Comparison of key RES technologies

Source: compiled from IRENA & AfDB (2022), IEA (2022a), Bloomberg New Energy Finance (2023), G. Squadrito  et al.  (2023), 
O. Fedorenko (2024)

Figure 1. Dynamics of renewable energy cost reduction (2010-2023)
Source: created by the authors based on IRENA & AfDB (2022), IEA (2022a), Bloomberg New Energy Finance (2023)

Figure 2. Share of innovations  
in RES by technology (2023)

Source: Systematised based on analytical materials of IRENA 
(2023), Bloomberg New Energy Finance (2023), L. Mykhailova, & 
O. Dumansky (2024)
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The comparative analysis of key renewable energy in-
novations allowed to form a holistic view of the potential 
of each technology in the context of its practical imple-
mentation in the economy. The data showed a significant 
difference between technologies not only in terms of effi-
ciency and cost, but also in terms of environmental impact 
and the extent of adaptation to market conditions. For ex-
ample, the high efficiency of hydropower was combined 
with limited potential for expansion due to environmen-
tal constraints and geographical specificity. In contrast, 
hydrogen power and new generation battery systems had 
an average power level, but offer high flexibility in use and 
scalability. Perovskite panels strike a balance between low 
cost and high application potential, making them strate-
gically attractive for energy-active businesses. Offshore 
wind power, despite its complexity, demonstrated the 

highest generation stability and long-term economic re-
turns. It was the integration of these technologies at the 
level of enterprises and territorial communities that was 
the best way to achieve economic efficiency, decarbonise 
production and reduce the energy dependence of nation-
al economies. This approach met the current challenges 
of sustainable development and forms the basis for new 
business models in the green economy. The growth rate 
of installed RES capacities from 2010 to 2023 was shown 
in Figure  3. Table  2 provided a comprehensive overview 
of the key renewable energy innovations, including their 
advantages, disadvantages, implementation opportuni-
ties and estimated timeframes. These technologies were 
important for achieving energy independence, decarbon-
ising the economy and integrating Ukraine into the global 
energy market.



47Management and Business, Vol. 2, No. 2

Tkachenko & Ismaylov

Perovskite solar panels offered higher efficiency in en-
ergy production and had lower manufacturing costs than 
standard silicon panels, which was important for Ukraine. 
The main problem was the shorter lifespan and the need 
for large-scale production, which was not yet established 
in Ukraine. The next innovation, bladeless wind turbines, 
were more environmentally friendly (less impact on wild-
life) and easier to maintain than traditional turbines. It 
also reduced noise, making it more acceptable to the pub-
lic, and was suitable for use in remote regions of Ukraine 
and in the Black Sea, where offshore turbines can operate 
efficiently. However, its implementation required an instal-
lation infrastructure that was not yet available in Ukraine. 
The scientific community was actively considering the pos-
sibilities of hydrogen energy, which allowed storing excess 
energy from renewable sources, which in turn was impor-
tant for the stability of the power system.

Hydrogen can be used in industry and transport, and 
for Ukraine, this was a real chance to decarbonise heavy 
industry (e.g., metallurgy) and develop green hydrogen ex-
ports to the EU. The biggest obstacle to the introduction 
of hydrogen energy was the high cost of hydrogen produc-
tion and insufficient infrastructure for its transportation 
and storage. New generation battery systems (solid-state 
batteries) were increasingly being used in transport,  

providing a longer service life, higher energy capacity and 
faster charging, which was critical for the development of 
the electric vehicle sector and energy storage in Ukraine. 
This technology was relatively expensive and required 
large-scale production, but its potential for use in trans-
port and for stabilising the power system, especially during 
peak loads, cannot be overestimated. It was worth empha-
sising the importance of building a smart grid, a system 
that allowed for the integration of different energy sources 
into a single network, optimising its operation and reduc-
ing losses, and can reduce dependence on fossil fuels. De-
spite the high level of digitalisation, such a system required 
significant investments in further digitalisation and infra-
structure modernisation. For Ukraine, the introduction of 
these technologies was strategically important. The de-
velopment of RES will contribute to energy independence, 
economic growth and environmental sustainability. At-
tracting investment, adopting advanced technologies and 
integrating into European energy markets will make these 
innovations a reality in the coming decades.

Azerbaijan was a striking example of a successful tran-
sition to alternative energy sources with huge renewable 
energy potential. Despite the fact that the formation of 
modern Azerbaijan was inextricably linked to oil produc-
tion, it was a leader in the region in applying innovative 

Table 2. Modern innovations in the field of renewable energy

Source: compiled based on IEA (2022b), IRENA (2023), G. Squadrito  et al.  (2023), L.  Mykhailova et al. (2023), Global clean energy 
investment jumped 17% to $1.8 trillion in 2023, according to BloombergNEF (2024)

Figure 3. Growth rates of installed RES capacities (2010-2023)
Source: built by the author based on the analysis of IRENA & AfDB (2022), Bloomberg New Energy Finance (2023), O. Fedorenko (2024)
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the territories liberated during the 2020 war, and 157 GW 
of wind energy in the Azerbaijani sector of the Caspian Sea. 
In total, this potential is almost 200 GW. While Azerbaijan 
has previously accumulated a large amount of investment 
in the oil and gas sector, in 2024, the country’s main goal is 
to develop renewable energy sources and maintain leader-
ship in the region.

As for the economic effect of the introduction of re-
newable energy, global investment in renewable energy is 
expected to grow from $200 billion to $1 trillion per year by 
2033. This is due to the large-scale introduction of new tech-
nologies such as perovskite panels, hydrogen systems and 
smart grids. Thanks to lower energy costs, reduced expendi-
tures on fossil fuels and improved energy efficiency, annual 
savings of up to $450 billion are expected by 2033 (Fig. 4).

approaches aimed at the transition to green energy and 
makes a significant contribution to combating the effects 
of climate change. It was worth noting that the 29th ses-
sion of the Conference of the Parties to the United Nations 
Framework Convention on Climate Change  (COP29) was 
held under the Azerbaijani presidency on 11-22 Novem-
ber 2024. By order of the President of Azerbaijan, 2024 has 
been declared the ‘Year of Solidarity for a Greener World’, 
and the country intends to reduce greenhouse gas emis-
sions by 35% by 2030 and 40% by 2050 compared to 1990. 
In terms of Azerbaijan’s potential, important memoranda 
of understanding and agreements have been signed be-
tween Azerbaijan and international energy companies that 
will allow for the production of up to 22 GW of wind and 
solar energy onshore, 10 GW of wind and solar energy in 

Figure 4. Economic impact of RES innovations in the world (forecast 2023-2033)
Source: IRENA & AfDB (2022), G. Squadrito et al. (2023), IEA (2024)

Figure 5. Economic impact of RES innovations in Ukraine (forecast 2023-2033)
Source: IRENA & AfDB (2022), Energy strategy (2022), G. Squadrito et al. (2023), IEA (2024)
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international assistance and developing export potential. 
The introduction of new technologies will allow Ukraine to 
save up to $12 billion annually by reducing energy import 
costs, decarbonising the industry, and improving energy 
security (Fig. 5).

Thus, intensifying innovative development in the re-
newable energy sector was a key task for countries seeking 
to achieve energy independence and to reduce their car-
bon footprint and ensure economic sustainability. In this 
context, it was necessary to focus on several strategic ar-
eas. Governments and the private sector should invest in 
research aimed at reducing the cost of technologies and 
increasing their efficiency. The development of perovskite 
solar panels, which were more cost-effective than silicon, 

but required large-scale testing. Another important role 
was to stimulate research in higher education institutions 
and cooperation with industrial partners that will promote 
innovation, as well as support for research and develop-
ment, since the development of innovations in renewable 
energy depended on the creation of new materials, technol-
ogies and solutions. In addition, favourable conditions for 
investors will also contribute to the development of inno-
vations, as investment is the main driver of innovation, and  
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therefore the introduction of tax breaks, grants and subsi-
dies for companies investing in RES will help accelerate their 
development. Infrastructure development has also been an 
important focus of this development vector, as high-tech 
infrastructure is the basis for integrating renewable energy 
sources into national energy systems. The integration of 
smart grids will enable more efficient management of pow-
er flows, reduce losses and stabilise the power system. In-
vestments in new generation battery systems will help solve 
the problem of uneven power generation. The development 
of the regulatory framework should also be taken into ac-
count, as modern legislation should stimulate the develop-
ment of RES and ensure a level playing field for market par-
ticipants, which in turn will help make investments in RES 
more attractive for businesses. International cooperation, 
exchange of experience and technologies with developed 
countries will help accelerate innovation development. Ed-
ucation and training of personnel are also important for 
the successful development of renewable energy, which 
may include the introduction of specialised courses on 
renewable energy in higher education institutions, organ-
isation of training for energy sector employees on how to 
work with new technologies, etc. Raising public awareness 
by disseminating information about the benefits of RES 
through the media and educational programmes, as public 
support is an important factor for innovation, and creat-
ing local RES projects with the involvement of the public, 
which will help to increase confidence in the technologies.

Ya. Kotyk (2024) focused on the implementation of the 
mechanism of guarantees of electricity origin as a tool to 
stimulate the development of renewable energy in Ukraine, 
comparing the EU experience. The authors agreed with 
these findings, as such mechanisms do promote invest-
ment and transparency in energy markets. This was con-
sistent with this research on renewable energy innovation 
as a driver of energy security and sustainable development. 
The authors G. Squadrito et al. (2023) investigated the ad-
vantages and disadvantages of different green hydrogen 
production technologies, including biomass pyrolysis and 
water electrolysis, favouring the latter as the most prom-
ising for large-scale implementation. The authors also an-
alysed geopolitical and economic challenges, in particular 
the threat of an aggravation of the water crisis. This posi-
tion should be agreed with, since the integration of green 
hydrogen really requires a comprehensive approach that 
takes into account not only technological but also so-
cio-economic aspects.

Population growth and the development of national 
economies were leading to an increase in demand for en-
ergy resources. Traditional energy sources were unable to 
meet this growth without significant negative impact on 
the environment. In this context, renewable energy sources 
(RES) were a tool for ensuring stable energy supply through 
the introduction of modern technologies in the field of en-
ergy production, storage and distribution. Geopolitical in-
stability, in particular the dependence of some countries 
on fossil fuel imports, has highlighted the need to move to 

energy self-sufficient systems. For Ukraine, this approach 
was of particular importance in the context of post-war re-
construction. As noted by S. Kudrya (2020), the use of en-
vironmentally friendly RES contributed to the energy se-
curity of Ukraine, which was characterised by a shortage of 
its own energy resources. The introduction of RES has been 
identified as a priority area of energy development in most 
developed countries. This was driven by the need to elim-
inate energy instability and reduce emissions of harmful 
substances typical of traditional energy sources.

An additional advantage was the preservation of nat-
ural raw materials for non-energy needs and the formation 
of strategic reserves. According to the position of IEA Exec-
utive Director Fatih Birol, quoted in A. Frangoul (2022), and 
which the authors of the study consider to be correct, the 
energy crisis has intensified the transition to a new stage 
of RES development, accompanied by their rapid growth, 
driven by the desire of states to strengthen energy auton-
omy. The IEA report (2022b) predicted a significant change 
in the structure of the global energy balance in the face of 
geopolitical tensions. The document stated that the first 
global energy crisis caused by the Russian Federation’s 
armed aggression against Ukraine has strengthened the 
momentum of renewable energy development.

L.  Mykhailova & O.  Dumanskyi  (2024) analysed the 
introduction of innovative technologies in Ukraine’s 
green energy sector in the context of European integra-
tion and sustainable development, in particular artificial 
intelligence, smart grids and green auctions. The authors 
pointed out the prospects of solar energy and the role of 
IT solutions in restoring the energy system. This approach 
seemed appropriate as it combined technological modern-
isation with the environmental and economic strategy of 
post-war transformation. The study by the State Agency on 
Energy Efficiency and Energy Saving of Ukraine (n.d.) and 
the BloombergNEF analytical report (2024) highlighted the 
growth of global investment in the RES sector, as well as 
the expansion of smart grids. It was noted that clean en-
ergy sources, green technologies, hydrogen, electric trans-
port, and carbon reduction initiatives have become key 
determinants of investment growth. In 2023, total invest-
ment in low-carbon projects reached USD 1.77  trillion, a 
record high. This data demonstrated the sustainability of 
the global energy transition.

The reports, in particular, by National Power Company 
Ukrenergo  (n.d.) and the European Bank for Reconstruc-
tion and Development  (n.d.), focused on the specifics of 
RES development in Ukraine. The analysis of innovations 
in this area required an interdisciplinary approach, tak-
ing into account economic, technological, environmental 
and social factors. According to the recommendations of 
the IEA (2022a; 2022b), methods of analysing innovation 
development should include economic modelling, which 
involves forecasting the structure of the energy market, 
costs and revenues, as well as scenario analysis to deter-
mine the long-term consequences of the introduction of 
new technologies, including the transition to hydrogen  
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energy. Authors E.G. Hertwich & R. Wood (2018) considered 
that environmental assessment should be carried out using 
LCA (Life Cycle Assessment) methodology, which includes 
determining carbon footprint, biodiversity and water re-
source impacts. Enhancing the innovative development of 
renewable energy required a comprehensive approach that 
includes support for research, favourable conditions for in-
vestment, infrastructure development and training of qual-
ified personnel. In the context of Ukraine, these measures 
should be seen as the basis for energy independence and 
sustainable economic growth.

  Conclusions
Innovations in renewable energy were key to transforming 
modern energy systems. Technologies such as perovskite 
solar panels, bladeless wind turbines, hydrogen systems 
and smart grids not only contributed to decarbonisation, 
but also created significant economic benefits by reduc-
ing energy costs. Innovations helped to reduce the cost 
of energy production and increase its availability. Global 
investment in renewable energy is expected to reach $1 
trillion annually by 2033, with savings of $450  billion, 
which will help develop renewable energy innovations, 
energy independence, attract international investment 
and restore infrastructure. The development of renewable 
energy was not only a challenge but also a chance to be-
come a leader, and Azerbaijan was a vivid example of such 
development for Ukraine.

Important areas included the integration of innova-
tions into the national energy system, the development of 
smart grids, and the transition to a closed-loop economy. 
To boost innovation development, it was necessary to focus 
on government support for research, creating a favourable 
investment climate, infrastructure modernisation, inter-
national cooperation and training. Further research should 
focus on the adaptation of advanced technologies to the 
conditions of specific countries, including Ukraine, the de-
velopment of integrated energy systems, the use of digi-
tal tools for energy management, and the development of 
economic models for assessing the impact of innovations 
on national economies. Further research will help create 
more effective models for implementing innovations, en-
suring sustainable development of the economy and socie-
ty. A review of the collected sources indicated the need for 
further development of models for assessing the economic 
efficiency of innovations, the development of energy stor-
age technologies, and the use of Big Data to manage ener-
gy flows, and thus the development of RES was a complex 
challenge that requires the efforts of the scientific commu-
nity, governments and businesses.
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  Анотація. У роботі висвітлено актуальність теми в контексті глобальних викликів, зокрема кліматичних змін, 
зростання населення, та необхідності декарбонізації економіки. Мета даної статті – обґрунтування ролі інновацій 
для відновлюваної енергетики, а також вплив сучасних проектів, таких як офшорні вітрові турбіни нового покоління 
(Haliade-X, WindFloat Atlantic) на досягнення сталого розвитку. Під час написання роботи використовувались різні 
види аналізу та візуалізації даних. Було застосовано методи аналізу даних та інформації, перехресний та описовий 
аналіз. Основний акцент зроблено на таких інноваційних рішеннях, як перовськітні сонячні панелі, безлопатеві 
вітрові турбіни, водневі системи енергозабезпечення, акумуляторні системи нового покоління та інтегровані 
смарт-мережі. Авторами передбачається, що до 2033 року світові інвестиції у відновлювані джерела енергії 
сягнуть $1 трлн на рік, а щорічна економія від зниження собівартості енергії та енергоефективності становитиме 
до $450 млрд. Для України прогнозується зростання інвестицій з $2 млрд у 2023 році до $40 млрд у 2033 році, що 
сприятиме енергетичній незалежності та післявоєнному відновленню інфраструктури. Зазначено, що, розвиваючи 
сферу відновлюваних джерел енергії вдасться не лише диверсифікувати експорт, а й створити екологічно чистий 
сектор економіки. Описано, як інновації у відновлюваних джерел енергії дозволяють зменшити залежність від 
викопного палива, сприяють декарбонізації промисловості, а також покращують енергетичну безпеку. Робота 
розглядає синергетичний підхід до інтеграції різних технологій, таких як сонячна та вітрова енергетика, водневі 
системи та смарт-мережі. Це дозволяє оптимізувати енергетичні потоки та зменшити втрати, що актуально для 
енергетичних систем. Робота створює науково-практичну базу для подальших досліджень і розробок, а також 
для широкого впровадження інновацій у сфері відновлюваних джерел енергії, що забезпечить стале економічне 
зростання, конкурентоспроможність економіки та вирішення екологічних проблем

  Ключові слова: смарт-мережі; інвестування; собівартість; економічний ефект; декарбонізація; прибуток; 
економічне відновлення
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  Abstract. The supporting, and increasingly leading, role of artificial intelligence (AI) was observed to become more 
evident across multiple spheres of public life. AI, encompassing a broad range of sectors, was found to exert growing 
influence on the development of modern business, facilitating the implementation of more efficient and innovative 
management methods. The aim of the article was to examine the impact of AI on the development of the global economy 
and the world labour market, to identify the interrelation between AI advancement and national economic growth, and 
to highlight, within the informational space, the historical influence of technological revolutions on reducing labour 
demand. To achieve this objective, a comprehensive range of theoretical research methods was employed, including 
monitoring, statistical analysis, comparative and systems analysis, verification, synthesis and generalisation, analysis of 
existing approaches, and assessment of efficiency and effectiveness. Academic publications were used as source material. 
The economic sectors most actively adopting AI technologies were identified, with an emphasis placed on their potential 
for further development. The findings indicated that the most active business sectors in implementing AI technologies 
included retail, IT and telecommunications, healthcare, the automotive industry, tourism and hospitality. The analysis 
confirmed that the integration of AI technologies into business operations had the potential to significantly increase 
company revenue, enhance operational efficiency, and improve competitiveness. A growing number of companies 
worldwide were found to be engaged in the development of AI solutions, ranging from general-purpose tools to highly 
specialised products. Recommendations were presented regarding potential strategies for addressing challenges associated 
with the implementation of generative AI technologies and their impact on the formation of the Ukrainian labour market

  Keywords: unemployment; generative artificial intelligence; automation; intelligent robots; information 
technologies

  Introduction
The industry of artificial intelligence (AI) experienced 
rapid development. By fostering the implementation of 
innovative technologies, AI attracted the attention of lead-
ing global business figures and exerted an increasingly 
significant influence on the development of modern en-
terprises. The growing impact of AI on the efficiency and 
competitiveness of companies became increasingly evi-
dent. AI technologies served as a driving force capable of 
transforming not only the economy but life in general, as 
the increasing flow of information substantially affected 
human existence. The limited capacity for processing and 

comprehending large volumes of data contributed to diso-
rientation and the adoption of suboptimal decisions. The 
need for additional tools in the information-processing cy-
cle underscored the necessity of in-depth research into the 
development of AI.

In Ukraine, the prospects for the development of AI 
technologies were defined at the state level. Resolution of 
the Cabinet of Ministers of Ukraine No. 1556-r (2020) ap-
proved the Concept for the Development of Artificial Intel-
ligence in Ukraine. The Concept outlined the goals, princi-
ples and tasks assigned to AI technology developers. The 
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for ecological factors, thereby adversely impacting the nat-
ural environment. Following an examination of AI’s effect 
on specific economic sectors and recognising the high level 
of reliability of modern technologies, a warning was issued 
regarding potential disruptions in energy supply, acciden-
tal mechanical damage that could lead to various technical 
and software failures, and the threat posed by the creation 
of autonomous devices that might become uncontrollable 
and impossible to halt in time. The researcher further cited 
statements by leading AI developers concerning the threats 
these technologies pose to humanity. A review and analysis 
of numerous publications dedicated to AI technologies led 
to the conclusion that most studies focused on defining the 
nature of artificial intelligence and exploring prospects for 
its further development, as well as comparing the benefits 
and risks of AI technology use. Many researchers addressed 
the issue of human replacement by AI across various areas 
of activity. However, it was proposed that more attention 
should be directed towards balancing labour force dis-
placement with the creation of new employment opportu-
nities. The present study, therefore, aimed to investigate 
the impact of AI technologies on economic growth and the 
labour market.

  Materials and Methods
To determine the impact of AI technologies on the global 
economy and global labour market, academic publications 
were examined, alongside publicly available information 
disseminated via open-access scientific networks and elec-
tronic resources related to the research topic (European 
Political Strategy Centre, 2018; The impact of..., n.d.). The 
study and analysis of information provided in the European 
Political Strategy Centre (2018) publication facilitated the 
identification of trends characterised by a high degree of 
uncertainty regarding the future labour market, which has 
been undergoing transformation under the influence of AI. 
The examination of information presented by Sitniks (The 
Impact of..., n.d.) facilitated the identification of Ukrainian 
companies whose use of AI technologies in their operations 
contributed to increased efficiency and competitiveness.

Academic publications (Reznikov, 2024) were analysed 
in the course of the study. The information therein con-
tributed to a better understanding of the positive impact 
of generative AI on enhancing the innovation potential of 
enterprises. The methodology involved a review of stud-
ies by various scholars, as well as practical insights from 
developers and specialists utilising existing approaches to 
examine AI’s influence across economic sectors and edu-
cation. Additionally, the efficiency and performance levels 
in different areas of activity following AI adoption were as-
sessed. Statistical methods, together with comparative and 
systems analysis, were applied to investigate analytical 
data provided by companies such as McKinsey (The state 
of AI in 2021, 2021), Deloitte and PwC. Analysis of these 
data facilitated the identification of firms that prioritised 
AI in their business strategies and achieved elevated levels 
of innovation and competitiveness.

development of AI technologies was identified as a priority 
area of scientific and technological research in the country. 
Increasing attention was devoted to AI and the evolution 
of its technologies by numerous scholars. In their study, 
V. Bohomia & A. Hudz (2023) emphasised the potential of 
AI to transform many areas of human life and activity, con-
tributing to the growing relevance of AI. Their arguments 
were supported by reference to the improved efficiency 
and productivity made possible by automation of tasks and 
processes, thus enhancing business performance. V.M. Ku-
zomko & V.V. Buranhulova (2021) examined the history of 
AI development and identified its key components that en-
abled the use of AI across various sectors of the economy. 
These authors highlighted the effect of generative AI on 
the performance of modern enterprises and outlined po-
tential areas for future application.

The role of AI in manufacturing, particularly its influ-
ence on automation and production efficiency, was ana-
lysed by S. Fox (2024). H. Moruga (2024) investigated the 
professions potentially rendered obsolete due to AI de-
ployment, as well as the sectors most actively integrating 
AI technologies. M. Honcharuk (2024) explored the trans-
formations within the information technology (IT) labour 
market brought about by AI evolution. The researcher 
drew attention not only to AI’s advantages but also to the 
limitations of its capabilities. These included constraints 
in solving complex problems requiring contextual under-
standing and final objectives, the inability of neural net-
works to grasp text dimensions and style, and the absence 
of feelings, life perspectives and comprehension of social 
phenomena. It was noted that AI could not operate effec-
tively without the support of IT professionals, thereby un-
derlining the continued necessity of human involvement 
for analysis and adjustment. O. Musiienko (2024) examined 
the perspectives of prominent scientists and AI creators 
such as B. Gates, S. Altman and D. Autor regarding the in-
fluence of AI on the labour market. According to the find-
ings, a consensus emerged among experts that the utilisa-
tion of AI technologies could reduce working hours while 
shifting focus to tasks where human presence remained 
irreplaceable – particularly in the social sphere – provided 
AI was employed responsibly. The researcher highlight-
ed the optimistic outlook of B. Gates and S. Altman, who 
envisioned a just redistribution of wealth facilitated by AI 
technologies. Each year, the advancement of AI accelerat-
ed, and these technologies assumed a growing role across 
various economic sectors. By unlocking new opportunities 
in multiple fields, generative AI became an integral compo-
nent of society’s technological development.

Nevertheless, certain reservations persisted concern-
ing the complete replacement of human labour in numer-
ous areas. L.I. Zhyvtsova (2023) emphasised the necessity of 
addressing the risks associated with artificial intelligence, 
in particular the displacement of humans from production, 
educational, and other societal processes. The environ-
mental risks associated with AI were also addressed, with 
the argument that AI-driven systems might fail to account 
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Based on statistical data obtained by McKinsey and pre-
sented by I. Pylypiv (2023), a growing number of companies 
incorporating AI into their operations was determined. A 
review of the research findings published by V.M. Kuzom-
ko & V.V.  Buranhulova  (2021) confirmed the importance 
of the main components of artificial intelligence. Findings 
from Java-University group, obtained through statistical 
methods and presented in the work of H. Moruga  (2024), 
made it possible to determine the leading sectors in AI im-
plementation and the projected annual income growth of 
the banking sector. The historical and analogy-based re-
search methods applied in the analysis of publications by 
M. Marienko & V. Kovalenko (2023), O. Musiienko (2024), 
H.  Moruga  (2024) facilitated the exploration of how past 
technological revolutions had reduced demand for human 
labour. To study the level of AI usage across different sec-
tors of the economy and to establish the interrelation be-
tween AI development and the global economy and global 
labour market, verification procedures were carried out to 
detect data inconsistencies within automated information 
systems. To identify the factors influencing the formation 
of the research problem, methods of synthesis and gener-
alisation were applied to construct the main theses and 
propositions of the study.

  Results and Discussion
AI encompassed numerous sectors  – from supply chains 
and marketing to product development. Research and an-
alytical institutions also adopted AI technologies to en-
hance operational productivity. AI had already been wide-
ly applied in education and business processes for many 
years. Enterprises specialising in AI development, ranging 
from general-purpose tools to highly specialised products, 
emerged globally and attracted significant investment. 
The continued implementation of AI in any industry ap-
peared to be merely a matter of time. Business entities 
sought to avoid marginalisation within the global econ-
omy due to short sightedness, and company executives 
acknowledged the potential of AI technologies to trans-
form their operational processes. Well-known firms such 
as McKinsey, Deloitte and PwC studied the application of 
AI across various industries and countries. Their findings, 
which served as key information sources for businesses and 
governments, were published in annual analytical reports 
such as The state of AI in 2021  (2021) by McKinsey. This 
report included statistics on AI use in countries such as the 
USA, China, India, and the EU. Notably, the report identi-
fied China as one of the leaders in industrial AI integration. 
According to the statistical data presented, one-third of 
businesses worldwide had already adopted AI, while 90% 
of managers believed AI could offer a competitive advan-
tage. Nearly 80% of firms had defined AI as a strategic pri-
ority within their business strategy. AI technologies thus 
emerged as a driving force with the capacity to transform 
not only the economy but also life in general. A significant 
surge in the popularity of AI was observed following the 
November 2022 release of ChatGPT by OpenAI.

The key distinguishing feature of ChatGPT lay in its 
ability to generate intelligible answers to virtually any 
question better than any search engine, through a combi-
nation of supervised learning and reinforcement learning 
in a specified language. The robot also supported Ukrain-
ian. Many students had already begun actively using this 
neural network capability in their studies. However, this 
development received a mixed response among educators, 
as such AI assistance threatened to diminish students’ mo-
tivation to learn and develop skills. As a result of the boom 
following the release of ChatGPT, a number of observers 
expressed concern regarding its potential to displace hu-
man intelligence, promote plagiarism, or spread misinfor-
mation. Nevertheless, the use of this new language model 
enabled users to delegate portions of their routine tasks, 
which significantly streamlined corporate workflows. Ex-
amples of AI development prior to this boom were provided 
by V.M. Kuzomko & V.V. Buranhulova (2021). In their study, 
reference was made to the company IBM, which, as early as 
2010, developed the supercomputer Watson based on arti-
ficial intelligence. This system was not merely a computer 
but the most advanced technology at the time, capable of 
generating answers to questions formulated in natural lan-
guage through the use of AI. Further attention was drawn 
to the 2015 release of a semi-autonomous vehicle by Tesla, 
founded by Elon Musk. Another notable contribution was 
identified in the work of engineers at Google Brain, who in 
2017 developed the artificial intelligence system AutoML, 
capable of creating its own AI without human interven-
tion. In the same study, V.M. Kuzomko & V.V. Buranhulo-
va  (2021) emphasised the importance of considering the 
core components of artificial intelligence: machine learn-
ing, deep learning, data science, and computer vision.

It was also noted that the consulting firm Accenture 
had for many years employed AI in the analysis of job ap-
plications via AI tools and the Accenture platform. Accen-
ture AI for Talent Acquisition, developed in-house, utilised 
machine learning algorithms to optimise recruitment pro-
cesses. Collaborative AI Systems leveraged AI technologies 
to integrate with existing platforms such as Workday, Or-
acle and SAP for data collection and analysis. The neural 
network reviewed all candidate CVs and selected the most 
suitable applicants. A.  Zhytkevych  (2023) reported that, 
based on Google DeepMind’s AI, the London-based AI 
laboratory developed GraphCast  – a weather forecasting 
technology. This AI-powered weather predictor outper-
formed global standards and provided forecasts more ac-
curate than those of leading European meteorological cen-
tres. The development of AI technologies exerted a direct 
impact on the progress of numerous economic sectors. A 
growing number of business entities adopted AI technol-
ogies, perceiving them as opportunities for future growth. 
The role of AI in manufacturing expanded as it facilitated 
the optimisation of workflows and enhanced operation-
al efficiency. According to S.  Fox  (2024), a scholar with a 
decade of experience and the author of multiple AI algo-
rithms and technologies, one of AI’s principal advantages 
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resided in its capacity to rapidly collect and analyse large 
volumes of data. This ability enabled effective production 
control, early detection of potential issues, and ensured 
product quality. R.  Reznikov  (2024) in his research high-
lighted the benefits of generative AI, suggesting that its 
implementation could enhance enterprises’ innovation po-

tential and competitive advantages. A study conducted by 
the Java-University group, published by H. Moruga (2024), 
confirmed that AI integration could significantly increase 
company revenues. Based on these findings, a diagram was 
developed (Fig. 1) indicating the leading sectors in terms of 
AI implementation.

Figure 1. Leading sectors in the implementation of artificial intelligence
Source: adapted by the author from H. Moruga (2024)
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The examination of research findings by the Java-Uni-
versity group enabled H. Moruga (2024) to identify poten-
tial annual profit growth in the banking sector: full-scale 
implementation of AI usage scenarios in this domain could 
have contributed to an increase in annual profits by USD 
200-340  billion. Retail trade was identified as an equally 
promising sector for AI application. The potential impact 
on annual revenue growth from the implementation of 
generative AI technologies in this industry was estimated 
at USD 400-660 billion.

Of particular relevance to the present study were the 
views of M. Marienko & V. Kovalenko (2023) regarding the 
significance of AI and open science for education, as well as 
the interrelation between these concepts within secondary 
and higher educational institutions. The researchers em-
phasised the appropriateness of integrating cloud-based 
open science services into general secondary and higher 
education institutions, as such integration was expected to 
contribute to the development of open science competen-
cies among students at all educational levels. In his pub-
lication, I. Pylypiv (2023) drew attention to the results of 
a study on AI technologies conducted by the consultancy 
McKinsey, which explored the relationship between the 
development of generative AI and the economic growth of 
companies adopting these technologies. Based on statis-
tical data published by McKinsey, the researcher reported 
that by the end of 2022, approximately 50% of surveyed 
companies that had consulted McKinsey were attempting 
to implement AI in their operations. This figure represent-
ed a significant increase compared to 2017, when only 20% 
of companies had reported such initiatives. Upon analysis 
of the findings presented in the McKinsey report The state 
of AI in 2021 (2021), I. Pylypiv (2023) concluded that gen-
erative AI, such as ChatGPT, had the potential to contribute 
USD 2.6 to 4.4 trillion annually to global GDP. The scale of 
such growth could be contextualised by comparison with 
the total increase in global GDP in 2022, which amounted to 
USD 3.6 trillion across all sectors of the global economy. De-
spite AI’s reputation as a productivity booster (Lyndyuk et 
al., 2024), the growing influence of generative AI technolo-
gies had raised increasing concerns regarding the potential 

displacement of certain professions due to full automation, 
as newer AI models demonstrated the ability to perform 
tasks requiring intellectual judgement. AI had been shown 
to generate works of art, operate vehicles, and solve a wide 
range of problems in medicine and other fields; consequent-
ly, its influence on the labour market could not be ignored.

C.E. Brown & B. Smith (2019) noted that AI present-
ed both significant opportunities and challenges. De-
spite the aforementioned risks and ethical issues, the 
technology was seen to possess substantial potential for 
transforming society and addressing global challeng-
es. Experts examining the impact of AI on employment 
and job markets stressed that premature panic should be 
avoided. Although notable technological achievements 
had been made in the field of AI, these technologies were 
still primarily regarded as auxiliary tools that enhanced 
productivity, while many areas of human activity re-
mained difficult to envision without human involvement. 
O. Musiienko  (2024) provided data on studies concerning 
the impact of generative AI on labour productivity growth, 
conducted by Goldman Sachs – one of the largest invest-
ment firms in the United States – which offered an opti-
mistic outlook on the implications of generative AI de-
velopment and its effect on productivity growth (Fig.  2).

According to O. Musiienko (2024), the use of AI tech-
nologies exerted an insufficiently significant impact on 
the economy to induce disruption. This position was sub-
stantiated by reference to research conducted by Goldman 
Sachs, which estimated that AI would contribute to labour 
productivity growth of approximately 1.5% per annum 
over the next decade, cumulatively adding 7% to global 
GDP. O. Musiienko   (2024) argued that the ongoing tech-
nological revolution constituted the fourth of its kind, and 
concerns regarding a potential decline in labour demand in 
this context were not unprecedented. To gain a clearer un-
derstanding of how AI influences society, historical anal-
ogies were presented. For instance, during the transition 
from horse-drawn transport to motor vehicles, concerns 
were raised about job displacement. However, the automo-
bile industry ultimately generated substantially more em-
ployment opportunities than it eliminated.
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Table 1. Professions potentially at risk due to artificial intelligence

Source: compiled by the author based on O. Musiienko (2024)

Figure 2. Impact of artificial intelligence on annual labour productivity growth
Source: adapted by the author from O. Musiienko (2024)
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Another example referred to the early 2010s, a period 
marked by elevated unemployment rates following the fi-
nancial crisis. Concurrently, the adoption of new technol-
ogies such as smartphones and social media platforms was 
observed. In most cases, AI did not result in the complete 
substitution of professions but rather altered methods of 
work execution and enhanced efficiency across various do-
mains. AI researchers noted that developed economies pos-
sessed greater capacities for rapid business transformation 

through the implementation of AI compared to developing 
or low-income countries. It was further emphasised that 
although up to two-thirds of jobs in the EU and the United 
States were susceptible to automation through AI, this did 
not necessarily imply mass layoffs. Instead, the workload 
was expected to decline, enabling employees to focus on 
more complex and creative tasks. AI was considered to pose 
a potential threat primarily to professions characterised by 
standardised, routine functions (Table 1).

Profession title Tasks that AI can perform, replacing a specialist Benefits these specialists will gain from the 
implementation of AI

Junior data analysts 
and Researchers

Routine tasks, such as data entry, were performed  
by AI, thereby reducing the risk of human error

This would enable specialists to focus on more complex 
and significant analytical tasks.

Finance and 
accounting specialists

Tasks such as data collection, entry, categorisation, 
reconciliation, and invoicing were automated by AI

This will allow specialists in this field to focus  
on analysis and strategic planning

Legal professions AI could automate document management  
and contract verification

This will relieve lawyers from routine tasks and allow 
them to concentrate on more complex legal issues

Travel agents The improvement of automation tools could relieve 
agents from routine tasks, such as seat reservations

This will allow them to devote more attention to client 
interaction and the development of new services

The development of AI did not imply an automatic 
threat to all types of jobs. Physical occupations, particular-
ly those performed outdoors, were generally less directly 
susceptible to AI, although they might have been affect-
ed by other forms of automation. It was important to note 
that it was routine tasks that became more vulnerable to 
automation through AI. Even amidst rapid AI development 
within the economy, it remained far from executing tasks 
requiring complex understanding, creativity, or social in-
teraction, and it was incapable of attaining the level of hu-
man critical thinking. Numerous professions where crea-
tivity, empathy, strategic thinking, and human judgement 
were of paramount importance were deemed more suitable 
to remain under human influence. Technological change 
had already been reflected in an increase in job creation, 
and the implementation of AI was expected to further re-
inforce this trend across various sectors.

In her publication, V. Hlinka (2024) reported that, ac-
cording to the findings of the World Economic Forum, by 
2030 between 6% and 9% of workers would be employed 
in jobs that did not yet exist due to the influence of AI 
and automation. The number of positions in the field of 
AI and information technology was undoubtedly expected 
to grow. Professions such as data engineers, data analysts, 
computer vision engineers, and IT specialists focused on 
the technology development and automation were predict-
ed to remain in high demand for the foreseeable future. 
M. Honcharuk (2024) identified several of the most promis-
ing AI-related professions: intelligent systems architects – 
specialists involved in the design and implementation of 
software and hardware components that ensured the auto-
mation of technical processes; robotics engineers – respon-
sible for developing and commissioning robots, individual 
devices, and complex robotic systems. These professionals 
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were projected to remain in demand, since AI would re-
quire a “body” in the future. Specialists in Data Science 
who extracted valuable knowledge from data and generat-
ed insights for AI constituted a key profession underpin-
ning personalised interfaces and recommendation systems 
across digital platforms. For instance, Netflix utilised AI to 
generate individualised recommendations. The researcher 
also stressed that, according to statistical data, the number 
of IT professionals had been increasing by 60-70% annual-
ly; however, there remained a persistent shortage of such 
specialists. Many companies sought IT professionals with 
expertise in AI-related tools, such as machine learning and 
natural language processing. Additional jobs were also be-
ing created in the fields of cybersecurity and robotics. Thus, 
AI not only posed potential risks but also unlocked numer-
ous opportunities. The most secure trajectory for employ-
ment in a rapidly evolving, technology-oriented, AI-driven 
world lay in becoming a developer of new solutions, an Au-
tomator of processes, or an implementer and maintainer of 
emerging technologies.

K. Kraus et al. (2021) noted that society had been rap-
idly transforming into a new socio-economic and cultural 
system known as Society 5.0 or the “Super-Smart Socie-
ty”. This system was based on advanced digital technol-
ogies and envisioned the next stage of development – an 
intelligent civilisation. The researcher emphasised that 
AI did not constitute a threat, but rather represented a re-
source offering humanity unlimited opportunity. O. Stash-
kevych  (2021) observed that the spread of the COVID-19 
pandemic and the ensuing lockdown restrictions had led 
to an increased demand for digital technologies in nearly 
all countries. The researcher linked this growing demand 
to the need to satisfy communication, professional, con-
sumer, and economic needs, as well as the emergence of 
new forms of employment based on the use of information 
and communication technologies. In Ukraine, this demand 
was further driven by the full-scale war launched by the 
Russian terrorist regime. Ukraine had been accelerating its 
digital development. Resolution of the Cabinet of Minis-
ters of Ukraine No. 1556-r (2020) aimed to ensure sustain-
able economic growth and improve citizens’ quality of life. 
The principal goal of the strategy was to achieve a leading 
position globally in the field of information and computer 
technologies by effectively harnessing the benefits of AI in 
all aspects of societal life.

It was deemed appropriate to assume that the im-
plementation of this Concept would elevate Ukraine’s in-
tellectual development to a new level, provided that AI 
departments were established within universities, and 
experimental laboratories and research centres were set 
up. The active integration of AI technologies in Ukraine, 
even amidst full-scale war, was evident in the develop-
ment of AI-based products by domestic companies. I. Py-
lypiv (2024) noted that the Ukrainian AI start-up “Osavul” 
had been assisting in tracking hostile propaganda and 
identifying Russian information and psychological spe-
cial operations (IPSO) on social networks for the benefit 

of the National Security and Defence Council (NSDC) and 
the Ministry of Defence. Such active implementation of AI 
technologies by Ukrainian companies could yield signif-
icant positive outcomes for both business and the state, 
particularly in the post-war period. The most beneficial 
consequence of adopting AI technologies was expected to 
be the optimisation and enhancement of labour productiv-
ity through the use of generative AI, thereby contributing 
to the alleviation of workforce shortages. These outcomes 
were especially vital during the post-war recovery period, 
as the state was expected to attract an additional 4.5 mil-
lion people into the labour market over the next decade. 
Experience demonstrated that attracting migrants might 
entail negative consequences, including socio-cultural 
tensions (Over the next 10 years…, 2023).

To achieve a level of digitalisation comparable to 
that of developed economies and to facilitate the shortest 
possible post-war recovery timeframe, the Ukrainian gov-
ernment was expected to actively establish new univer-
sity-level specialisations aligned with the current labour 
market demands. Increasing the number of qualified spe-
cialists in technological innovation management would 
contribute not only to enhanced productivity but also to 
the establishment of principles for the responsible use of 
technologies and AI. In the European Union, universities 
had been actively developing AI departments, experimen-
tal laboratories, and research centres. These initiatives 
enabled students to acquire new skills and improve their 
productivity, thereby fostering the formation of highly 
qualified professionals prepared to meet the challenges of 
the modern labour market – an essential driver of societal 
progress. Ukrainian specialists in the nanotechnology and 
IT sectors were encouraged to engage in active collabora-
tion with international experts and exchange experience in 
the development and deployment of cutting-edge technol-
ogies, including AI. It was important to cultivate domestic 
qualified specialists and attract investment for the devel-
opment of new tools and incentives aimed at enhancing 
the skills of both youth and adults. Challenges such as re-
mote work and online education necessitated rapid adap-
tive responses and professional reskilling within the labour 
market. With the appropriate experience and social protec-
tion, specialists were expected to contribute to the creation 
of a new society capable of elevating Ukraine to a higher 
level of intellectual and social development.

The development of AI technologies in the context of 
economic growth and the formation of the modern labour 
market could not be considered within a single country, 
since AI technologies represented a global achievement. 
Thanks to AI development, even small enterprises were 
able to access advanced technologies and tools. AI had 
penetrated not only all economic sectors but also the pri-
vate lives of individuals, irrespective of their country of 
residence. Each phenomenon carried a particular mission 
and revealed a distinct essence. To better understand the 
nature of AI and its impact on societal transformation, it 
appeared appropriate to cite the definitions of “artificial 
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intelligence” and “mission of artificial intelligence” pro-
vided in the article by O. Baranov (2023), which were con-
sidered by the authors to best reflect the potential of AI. 
It was deemed appropriate to emphasise the definition of 
the essence of artificial intelligence as provided by O. Bar-
anov  (2023), who considered AI as a set of methods, ap-
proaches, and computer technologies that imitated cogni-
tive functions equivalent to those of human cognition. The 
authors of this study also shared O. Baranov (2023) view on 
the mission of artificial intelligence, which was seen in the 
creation of certain conditions contributing to the efficiency 
of social and industrial activities, as it ensured the process 
of making optimal decisions and their further effective im-
plementation, regardless of the human factor.

In order to implement the proposed formation of new 
specialities by Ukrainian higher education institutions  – 
ones that would meet the demands of the time and the 
shifting structure of the labour market – it was necessary 
for educational institutions to undergo certain transfor-
mations in the learning process and in the professional 
activities of university lecturers and schoolteachers by 
leveraging the benefits of open science systems. Support 
was expressed for the study by M.V. Marienko et al. (2022), 
in which the researchers identified “forms, methods and 
tools for the use of cloud-oriented open science systems 
and their components in teaching and professional activi-
ty.” The study also outlined the criteria and indicators used 
to assess open science competences. The topic of applying 
AI technologies in higher education institutions and the 
impact of AI on the knowledge and practical skills of fu-
ture specialists was further developed in the research con-
ducted by O. Panukhnuk (2023). While acknowledging the 
advantages of AI in the educational process, the researcher 
drew attention to the serious problems associated with its 
use as a primary source of scientific information. O.  Pa-
nukhnuk (2023) perspective on this issue aligned with that 
of M. Marienko & V. Kovalenko (2023). The authors of both 
scientific publications stressed the importance of prioritis-
ing lecturer-developed teaching materials in lectures and 
practical sessions, with AI regarded only as a supplemen-
tary tool. It was deemed crucial that AI technologies did 
not replace lecturers in universities or teachers in schools, 
as nothing could substitute live emotional communication 
and reciprocal interaction between educators and students.

The authors of this study agreed with the aforemen-
tioned scholars regarding the problems arising from ex-
cessive daily use of AI in the educational process. One of 
the primary concerns, as highlighted by both O. Panukh-
nuk (2023) & M. Marienko & V. Kovalenko (2023), was the 
issue of confidentiality. In addition, O. Panukhnuk (2023) 
emphasised the decline in cognitive abilities among both 
students and teachers, along with the lack of source cita-
tions – an issue that, in the authors’ view, could be inter-
preted as an infringement of intellectual property and cop-
yright. Moreover, the prioritisation of AI use in education 
did not eliminate the risk of receiving inaccurate informa-
tion and facilitated academic fraud. The authors agreed 

with O. Panukhnuk (2023) that this could lead to a signif-
icant decline in the knowledge and skills of entire gener-
ations and a general reduction in the competency level of 
future professionals.

The findings of the study indicated that the develop-
ment and use of artificial intelligence technologies had 
an impact on the efficiency of companies and the devel-
opment of various economic sectors. In this context, the 
information provided in the article The impact of artifi-
cial intelligence on business efficiency and competitive-
ness  (n.d.) was considered relevant, as it highlighted the 
use of AI technologies by Ukrainian companies. Among the 
successful adopters of AI were Grammarly, which devel-
oped software solutions for grammar and style checking; 
Infotech Group, which applied AI in smart city manage-
ment software; and PrivatBank, which used AI to analyse 
credit risks and make lending decisions. This list, though 
not exhaustive, illustrated how AI had been effectively in-
tegrated to enhance organisational processes – a develop-
ment viewed positively.

The study devoted considerable attention to the im-
pact of artificial intelligence on labour market transforma-
tions. An analysis of scientific publications, expert opin-
ions on AI technologies, and journalistic investigations 
revealed ambiguous and even contradictory views on the 
subject. The global community was in a state of uncertain 
anticipation regarding forthcoming changes to the labour 
market and future workforce demands. Historically, as soci-
eties evolved, the labour market underwent corresponding 
transformations, which were often accompanied by chang-
es in personal, familial, social, and political life. It was con-
sidered appropriate to note that, if the development and 
application of AI technologies were not soon regulated at 
the international legal level, many countries would face 
substantial employment-related challenges. In his study, 
J. Wilkinson (2019) highlighted the need to make more de-
liberate decisions about technology use and to refrain from 
blindly pursuing a digital future. The author’s viewpoint 
was considered both reasonable and relevant. This idea 
was further supported in the study by O. Baranov  (2022), 
who underscored the existence of civilisational cognitive 
contradictions that hindered the making of high-quality 
(optimal) decisions.

To conclude this study on the impact of AI technolo-
gies on the global economy and labour market, reference 
was made to the report prepared by the European Politi-
cal Strategy Centre (2018) (EPSC). The report stated that, 
alongside its opportunities, the spread of digital technol-
ogies blurred the boundaries of the working environment 
and influenced people’s behaviour and expectations in 
previously unknown ways. The labour force was becoming 
increasingly polarised, with the middle class – historically 
the backbone of developed economies – being displaced. 
Automation of production processes led to the displace-
ment of key industrial workers or to wage reductions. The 
trends were characterised by great uncertainty: while ad-
vanced technologies could foster the emergence of new 
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professions and jobs, they could also create employment 
gaps and pose threats to future workforces. The outcomes 
of these processes remained unpredictable and would de-
pend on political decisions and societal choices.

Of equal concern was the existential threat to hu-
manity posed by the careless creation and deployment of 
AI technologies. This issue was addressed in the study by 
A. Pogorelenko  (2018), who cited the views of prominent 
researchers and AI technology developers. The researcher 
referred to Elon Musk’s statement that AI was more dan-
gerous than nuclear warfare and represented the great-
est threat to civilisation. Musk’s arguments included the 
possibility that AI could initiate conflict by producing fake 
news, faking accounts, generating false press releases, or 
manipulating information. A. Pogorelenko (2018) also ref-
erenced the British scientist and science populariser, Pro-
fessor Stephen Hawking, who warned that the emergence 
of full-fledged AI could mark the end of the human race.

Having reviewed and analysed various sources, the au-
thors of this study concluded that scientists, AI technol-
ogy developers, and experts on AI’s impact on the labour 
market and economy should collaborate to develop legisla-
tive frameworks ensuring the responsible use of AI. Labour 
market reform was deemed essential in Ukraine as a criti-
cal step towards its modernisation. One of the main prior-
ities should be the provision of state support and funding 
for projects related to the development of digital labour 
market infrastructure. The implementation of such tech-
nologies would improve the accessibility and efficiency of 
employment processes. It was also considered necessary to 
invest in scientific research promoting the development 
of AI and other advanced technologies aligned with con-
temporary labour market demands. Another key objective 
involved fostering innovation and enhancing cooperation 
among research institutions, businesses, and public au-
thorities in the AI field. This would facilitate the dissem-
ination of new technologies and support their successful 
integration into the economy. It was also recommended 
to develop appropriate legislation to regulate digital em-
ployment, ensuring the protection of workers’ rights in a 
digital environment. These steps aimed to create favoura-
ble conditions for the development of the Ukrainian labour 
market, its adaptation to new challenges, and the overall 
enhancement of economic productivity.

  Conclusions
The analysis of scientific publications and available knowl-
edge disseminated through open-access scientific networks 
demonstrated that the greatest potential for further devel-
opment was observed in economic sectors and individual 
business structures that most actively implemented AI 
technologies. These business structures achieved the high-
est improvements in efficiency and profitability. Promising 
areas for AI application were identified as retail trade, the 
automotive industry, the tourism and hospitality sectors. 
A review of the current state and future prospects of eco-
nomic growth revealed that generative AI technologies and 

their ongoing development carried both significant oppor-
tunities and challenges. The spread of digital technologies 
offered numerous possibilities for facilitating human la-
bour. However, alongside these opportunities, the automa-
tion of production processes transformed the labour mar-
ket by reducing the demand for labour, negatively affecting 
the structure of the working environment, and influencing 
human behaviour and expectations in as-yet-unknown 
ways. The middle class, which constituted the econom-
ic foundation of many developed countries, was observed 
to be gradually displaced from the workforce. Automation 
led to either the displacement of core industrial workers 
or a reduction in their wages. Labour market demand in-
creasingly favoured AI technology developers, specialists 
in managing technological innovations, and workers capa-
ble of performing physically demanding or simple tasks in 
outdoor environments. This indicated a growing polarisa-
tion of the labour market. The future of the labour mar-
ket remained highly uncertain. The use of AI technologies 
could both facilitate the emergence of new professions and 
jobs and pose a threat to the future workforce. The shape of 
this future depended largely on the unity of global policy-
makers in adopting international legislation aimed at the 
responsible use of AI technologies. For the potential of AI 
to be realised for the benefit of humanity, global scientists, 
in cooperation with governmental bodies, were expected to 
engage in developing principles for the responsible design 
of AI technologies, along with ethical and legal boundaries 
for their safe and beneficial use.

In Ukraine, labour market reform was considered nec-
essary. Priority tasks included: governmental support and 
funding for the development of digital infrastructure in the 
labour market to improve accessibility and the efficien-
cy of work processes through the introduction of modern 
technologies; financing scientific research aimed at the 
development and application of innovations in AI and 
other advanced technologies aligned with current labour 
market demands; promotion of innovation and collabora-
tion among academic institutions, businesses, and govern-
mental structures in the AI sector to facilitate technolo-
gy dissemination; and the development of legislative acts 
regulating electronic employment, including mechanisms 
for protecting workers’ rights in the digital environment. 
These measures were intended to foster favourable condi-
tions for the development of a modern labour market in 
Ukraine, ensuring its adaptation to modern challenges and 
enhancing the overall productivity of the national econo-
my. Future research would focus on analysing existing and 
emerging AI technologies and their impact on job creation 
and employment growth.
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Взаємозв’язок розвитку технологій штучного інтелекту  
з глобальною економікою та світовим ринком праці

Алла Ханенко
Кандидат економічних наук, доцент
Національний університет «Запорізька політехніка»
69063, вул. Жуковського, 64, м. Запоріжжя, Україна
https://orcid.org/0000-0003-0899-7311

  Анотація. Супровідна, а все частіше, провідна роль штучного інтелекту (ШІ) стає більш очевидною в багатьох 
сферах суспільного життя. ШІ, охоплюючи широкий спектр галузей, набуває все більшого впливу на розвиток 
сучасного бізнесу, сприяючи впровадженню більш ефективних та інноваційних методів управління. Метою 
статті було дослідження впливу ШІ на розвиток глобальної економіки та на світовий ринок праці, визначення 
взаємозв’язку між розвитком ШІ та економічним зростанням країн, висвітлення в інформаційному просторі 
історії впливу технологічних революцій на зменшення попиту на робочу силу. Для досягнення зазначеної 
мети використано комплекс теоретичних методів дослідження: моніторинг; статистичий метод; метод 
порівняльного та системного аналізу; верифікація; методи синтезу та узагальнення; аналіз наявних підходів; 
оцінка рівня ефективності та результативності. Використано матеріали наукових публікацій. В статті означено 
сфери економіки, які найактивніше впроваджують технології ШІ, передбачаючи у них можливість для власного 
подальшого розвитку. За результатами досліджень встановлено: найактивнішими сферами бізнесу у впровадженні 
технологій ШІ є роздрібна торгівля, ІТ та телекомунікації, охорона здоров’я, автомобільна промисловість, а також 
туризм і готельний бізнес. Аналіз результатів зазначених досліджень підтвердив: впровадження в діяльність 
технологій ШІ може значно підвищити доходи компанії, вплинути на її ефективність та конкурентоспроможність. 
Відзначено зростаючу кількість компаній в світі, що займаються розробкою ШІ від універсальних інструментів 
до вузькоспеціалізованих продуктів. Розроблено рекомендації, щодо шляхів вирішення проблем, пов`язаних із 
впровадженням технологій генеративного ШІ та його впливу на формування ринку праці України

  Ключові слова: безробіття; генеративний штучний інтелект; автоматизація; інтелектуальні роботи; 
інформаційні технології
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