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ARTIFICIAL INTELLIGENCE, ERP AND FIRM PERFORMANCE: 
ECONOMETRIC EVIDENCE FROM UKRAINIAN INDUSTRY

Purpose. To quantitatively determine the impact of digital technology implementation on the economic perfor-
mance of industrial enterprises and to justify digital development priorities in the context of structural and military 
challenges.

Methodology. The study is based on a quantitative approach using correlation and regression analysis. The model 
parameters were estimated using the least squares method with subsequent verification of the statistical significance 
of the coefficients using Student’s t-test. Additionally, coefficients of determination and elasticity were calculated to 
determine the intensity of the impact of factor variables. The information base consists of official industry data on the 
use of digital solutions and profitability indicators for 2021–2025.

Findings. It has been determined that the impact of intelligent technologies is stronger compared to basic informa-
tion systems. The growing role of smart solutions in ensuring the resilience of enterprises in the context of military 
operations and macroeconomic shocks has been confirmed. A significant gap between national and European digital 
maturity indicators has been identified.

Originality. It consists in developing an approach to measuring the effectiveness of digital transformation based on 
comparing the marginal returns of different classes of technologies and proving the predominant role of artificial in-
telligence-based solutions in shaping competitive advantages in countries undergoing catch-up modernisation.

Practical value. The conclusions obtained can be used by enterprise management to prioritise investments in digi-
tal solutions, and by government authorities in forming policies to stimulate innovation and integration into the Eu-
ropean digital space.
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Introduction. The digital transformation of the in-
dustrial sector has become one of the most pressing is-
sues for Ukraine’s economic development in the context 
of European integration and the existential challenges of 
wartime. The spread of information and communica-
tion technologies (ICT), in particular ERP systems and 
artificial intelligence, is forming a qualitatively new par-
adigm for managing production processes, logistics and 
management decision-making.

The relevance of the issue is heightened by the fact 
that Ukraine, as an associate member of the European 
Union in the context of the Digital Decade 2030 pro-
gramme, is forced to accelerate the modernisation of its 
industrial base to ensure the digital compatibility of 
management standards. Also, wartime conditions have 
shown that companies with a high level of digitalisation 
have proven to be more adaptable and resilient. Empiri-
cal data shows that Ukrainian industry is in a zone of 
so-called “catch-up modernisation”, where the intro-
duction of advanced technologies yields disproportion-
ately high marginal returns.

Literature review. Industry 4.0 is based on the inte-
gration of cyber-physical systems, the Internet of Things 
(IoT) and advanced digital technologies that create au-
tonomous production systems. Researchers view this 

process as evolutionary: from the introduction of enter-
prise resource planning (ERP) systems as the founda-
tion of basic digitalisation to the application of artificial 
intelligence (AI) as the cutting edge of intelligent manu-
facturing. Digital transformation today is synonymous 
with the strategic integration of cloud computing, big 
data and AI [1]. Battistoni et al. note that for large in-
dustrial facilities, adaptation to new landscapes is criti-
cal due to the complexity of value chains [2].

The growing role of the digital sector in national 
economies is creating new momentum for economic de-
velopment [3]. In this regard, companies are increas-
ingly implementing digital transformation (DT) of pro-
duction processes. In the context of increasing global 
economic and trade instability, growing macroeconom-
ic pressure and accelerating structural changes, compa-
nies are seeking to integrate digital technologies into 
production in order to ensure high-quality and sustain-
able development [4, 5]. Studies confirm that digital 
transformation contributes to reducing the cost of ob-
taining information and reducing information asymme-
try [6]. In addition, Liu, J., et al. argue that digital trans-
formation increases the operational efficiency of enter-
prises, optimises resource allocation and creates the 
conditions for growth in their value [7].

Scientific interest in quantitatively assessing the im-
pact of digitalisation on financial results is steadily 
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growing [8]. Research by Wamba-Taguimdje et al. con-
firms that the use of AI directly correlates with operating 
profitability, enabling a shift from accounting automa-
tion to intelligent process optimisation. The authors 
emphasise that the elasticity coefficient for advanced 
technologies significantly exceeds the indicators of basic 
automation, revealing a closer connection with profit 
compared to traditional ERP systems [9]. At the same 
time, Dalenogare, et al. argue that it is Big Data and AI 
analytical systems that provide real profitability growth, 
while ERP is only a basic prerequisite [10].

The level of AI implementation varies significantly 
across sectors. The automotive industry leads in the use 
of machine learning (82 %) and computer vision (68 %), 
while the textile sector lags behind due to budget con-
straints [11]. V. Colla emphasise that AI ensures optimal 
process management and efficient use of resources, 
contributing to the sustainability of operations [12]. Za-
hid, et al. [13] and Kipper, et al. [14] argue that AI in-
creases the operational resilience of large manufacturing 
facilities during crises. In particular, AI technologies 
have become critical for rapid repurposing of produc-
tion during the COVID-19 pandemic. Authors L. Mari-
oni, A. Rincon-Aznar, F. Venturini [15] investigate the 
impact of artificial intelligence development on firm 
productivity using panel data from companies in 15 Eu-
ropean countries for 2011–2019. The success of patent-
ing in the AI industry is used as an indicator of AI devel-
opment. In the first stage, the change in company pro-
ductivity after the introduction of AI innovations is as-
sessed in comparison with similar firms that did not 
implement such innovations, using event analysis and 
the local projections method. In the second stage, dis-
tance-to-frontier regression is used to determine wheth-
er the productivity growth effect is related to the ability 
of firms to absorb knowledge and adopt technologies 
from market leaders. Authors J. Brodny and M. Tutak 
[16] developed and tested a methodology for assessing 
the level of digitalisation of enterprises in the EU-27 
countries. To this end, they formed a system of 10 indi-
cators reflecting the use of digital technologies and re-
lated infrastructure, particularly in the context of Indus-
try 4.0. Based on these indicators, an integrated digitali-
sation index was constructed using the MOORA entro-
py-multi-criteria optimisation method. In addition, the 
researchers analysed the relationship between the level 
of digitalisation and the macroeconomic characteristics 
of countries using non-parametric correlation methods 
(Kendall and Spearman). Authors L. Anaya, E. Hustad, 
and D. H. Olsen investigated how the implementation 
of ERP systems in two companies affects sustainable de-
velopment indicators, in particular the achievement of 
the UN Sustainable Development Goals, using in-
depth case analysis. They showed that ERP contributes 
to sustainable business through more efficient resource 
management, the development of sustainable infra-
structure, increased transparency and accountability, 
positioning these systems as a tool not only for opera-
tional but also for strategic sustainability [17].

ERP systems play a critical role in the digital trans-
formation of operational processes in the pharmaceuti-
cal industry. In particular, the NBS-US publication [18] 
emphasises that the implementation of ERP in the phar-
maceutical sector allows key business processes. This 

helps reduce accounting costs and increase information 
transparency between functional units, reducing the risk 
of errors and delays in management decision-making. 
This effect echoes broader conclusions that digital sys-
tems, including ERP, form the basic infrastructure for 
the further implementation of advanced technologies 
such as artificial intelligence, as ERP creates a stable in-
formation base for analytics and automation.

The article by Ring (2021) examines the influence of 
Industry 4.0 on the future development of the pharma-
ceutical sector. It substantiates that modern digital tech-
nologies, including ERP systems, the Internet of Things 
(IoT), and analytical platforms, play a decisive role in 
enhancing the efficiency, flexibility, and quality of pro-
duction processes. The author notes that pharmaceuti-
cal companies implementing ERP systems in combina-
tion with other digital solutions demonstrate a greater 
capacity to adapt their production processes to changes 
in demand, regulatory requirements, and logistical con-
ditions. This approach not only optimises internal pro-
cesses but also ensures a stronger link between opera-
tional efficiency and financial results, which is impor-
tant for long-term sustainability [19].

For Ukraine, industrial digitalisation represents far 
more than a means of enhancing competitive advan-
tage – it functions as a critical mechanism for absorbing 
the structural and military disruptions that have come to 
define the country’s contemporary economic land-
scape. In this regard, the work by Zagirniak D., Kratt, 
and Zagirnyak M. draws attention to the foundational 
role of human capital within this process, contending 
that when vocational education is meaningfully aligned 
with the demands of the business environment, organ-
isations are considerably better positioned to implement 
sophisticated digital solutions, including ERP platforms 
and artificial intelligence systems, and to realise a tan-
gible return on their technological investments [20]. 
Separately, Petrova and colleagues undertook a com-
parative examination of remarketing practices across 
different sectors within the context of digital transfor-
mation, identifying pronounced divergences between 
service-oriented and manufacturing industries. Their 
findings underscore that digital technologies do not per-
meate business operations in a uniform fashion; rather, 
the manner and pace of integration are shaped consider-
ably by sector-specific characteristics – a distinction 
that carries meaningful implications for any assessment 
of how technological advancement translates into mea-
surable improvements in firm performance [21].

Sushchenko & Aleksandrov examined the issue of 
the integrated implementation of information technolo-
gies and social networks in the business processes of en-
terprises. The authors demonstrated that the compre-
hensive use of modern IT solutions and digital commu-
nication platforms creates a synergistic effect for im-
proving the operational efficiency and competitiveness 
of companies, which is particularly relevant in the con-
text of the global digitalisation of the economy [22].

The military dimension of digitalisation is explored 
in the work by Moroz, et al, which shows that in war-
time, digital tools transform from factors of efficiency 
improvement into mechanisms for ensuring resilience. 
The authors argue that companies with a higher level of 
digital maturity adapt more quickly to supply chain dis-
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ruptions and market instability, which correlates with 
the positive relationship between digitalisation and prof-
itability in times of crisis identified in this study [23].

The systemic nature of digital transformation can be 
traced in the work by Trunina, et al., which considers en-
ergy management as a component of the development of 
smart regions. The authors emphasise the integration of 
digital platforms and management decisions, which allows 
ERP systems to be interpreted as the basic infrastructure 
for the further implementation of intelligent technologies 
and the formation of a cumulative effect of digital invest-
ments at the level of enterprises and regions [24].

Unsolved aspects of the problem. Notwithstanding 
the considerable volume of scholarly work dedicated to 
the digitalisation of industry, several contested and un-
derexplored questions continue to persist within the ex-
isting academic discourse. A predominant share of cur-
rent research examines the relationship between digi-
talisation and enterprise productivity or efficiency with-
in the context of developed economies – settings in 
which a relatively advanced degree of technological ma-
turity has already been established. For nations that are 
only now accelerating their adoption of contemporary 
digital solutions, the body of robust quantitative evi-
dence substantiating the returns on such investments 
remains notably sparse. This makes it difficult to assess 
the real economic results that enterprises can achieve in 
such conditions.

Scientific publications often consider the integral ef-
fect of digital transformation without a clear distinction 
between basic automation systems and intelligent tech-
nologies. The lack of a comparative quantitative assess-
ment of their relative effectiveness does not allow for the 
formation of sound investment priorities for enterprises.

The role of digital tools in ensuring business resil-
ience in the face of large-scale external shocks also re-
mains under-researched. Existing theoretical assump-
tions about increasing adaptability need to be confirmed 
on the basis of statistically verified models. It should be 
noted that domestic scientific thought lacks works that 
combine industry statistics with econometric modelling 
to establish the strength, direction and elasticity of the 
relationship between the level of digital technology use 
and the financial performance of enterprises.

Thus, the approach to quantitative measurement of 
the impact of different classes of digital technologies on 
the competitiveness of industry needs further develop-
ment, taking into account the specifics of the economy 
operating in conditions of structural restructuring and 
increased risks. This study is devoted to solving this sci-
entific problem.

The purpose of the article is to quantitatively deter-
mine the impact of digital technology implementation 
on the economic performance of industrial enterprises 
and to justify the priorities of digital development in the 
context of structural and military challenges.

The object of the study is the processes of digital 
transformation of industrial enterprises in Ukraine in 
the context of Industry 4.0, with the aim of establishing 
a quantitative assessment of the relationship between the 
level of implementation of innovative information and 
communication technologies and the economic effi-
ciency of industrial production. The information base 
was provided by statistical data from the State Statistics 

Service of Ukraine. To achieve representativeness and 
high statistical reliability, data from seven key industries 
for 2021‒2025 were used. The total sample size was 
N =  5 observations.

Methodology. This study is based on the application 
of quantitative methods of econometric analysis. The 
methodology involves the use of a set of statistical and 
economic methods that guarantee the objectivity, reli-
ability and reproducibility of the results obtained.

The selected methods were determined by the fol-
lowing tasks: establishing the existence and nature of 
relationships between variables (correlation and regres-
sion analysis); building a predictive model of the impact 
of digitalisation on profitability (econometric model-
ling, parameter estimation); quantitative assessment of 
the intensity of influence and elasticity of functional de-
pendence (elasticity coefficients, hypothesis testing).

This approach allows one not only to identify statis-
tically significant relationships, but also to assess their 
practical significance for management decisions and the 
development of recommendations for the digital trans-
formation of enterprises.

At the first stage of the study, the correlation analysis 
method was used to measure the density of the linear 
relationship between the percentage of enterprises using 
information and communication technologies (x) and 
the level of profitability of their activities (y) using Pear-
son’s formula
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where xi is the value of the factor characteristic for the i th 
observation; ,x  y  are the arithmetic means of the fac-
tor and resultant characteristics, respectively; n is the 
number of observations.

The second stage involved building a one-dimen-
sional linear regression model to predict the profitability 
of enterprises depending on the intensity of ICT use in 
their activities, which in general terms takes the follow-
ing form

y = b0 + b1x,
where y is a predicted value of the outcome variable 
(profitability); b0 is constant of the regression equation; 
b1 is regression coefficient showing the average change 
in y when x increases by one unit; x is factor variable 
(percentage of enterprises using ICT).

The parameters of the regression equation b1, b0 were 
estimated using the least squares method (LSM), which 
minimises the sum of squares of residuals
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Student’s t-test was used to assess the statistical sig-
nificance of the regression equation coefficients.

At the third stage, the elasticity coefficient was calcu-
lated, which characterises the relative sensitivity of the 
resultant indicator (profitability) to a 1 % change in the 
factor characteristic (level of digitalisation) from its cur-
rent level
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where b1 is a regression coefficient; x  is mean value of a 
factorial characteristic; y  is the mean value of the out-
come variable.

Data on the use of two key Industry 4.0 technologies 
was selected for analysis, namely enterprise resource 
planning systems, which represent basic digitalisation, 
and artificial intelligence technologies, which represent 
the advanced stage of transformation. The selected pe-
riod reflects the state of digitalisation before and during 
martial law (Table 1) [25].

The calculation of correlation coefficients made it 
possible to determine the extent to which each technol-
ogy influences the competitiveness of the sectors (Ta-
ble 2). It was found that the pooled correlation coeffi-
cient between the implementation of ERP systems and 
profitability was r = 0.146 (R2 = 0.021), and the actual 
value of the t-test (t = 0.848) was found to be lower than 

the critical value (tcrit = 2.034 for df = 33). This indicates 
the absence of a stable linear relationship for ERP in the 
overall data set, which is explained by the significant 
cross-sectoral heterogeneity of the sample (in particu-
lar, the specific nature of the extractive industry, which 
combines high margins with a relatively low baseline 
level of digitalisation). Accordingly, coefficients for ERP 
are presented for descriptive purposes only and are not 
used for inference due to statistical insignificance 
(t = 0.85, p > 0.05).

In contrast, the correlation coefficient between the 
use of artificial intelligence and profitability was r = 0.434 
with R2 = 0.188. The actual value of the t-test for AI 
(t =  2.767) exceeded the critical threshold, confirming 
the high statistical significance of this factor.

The AI indicator revealed a statistically significant 
link with industrial profitability, confirming the role of 
intelligent technologies in shaping the modern competi-
tive advantages of industrial enterprises. The data ob-
tained indicate that 18.8 % of the variation in industrial 
profitability is directly attributable to the level of inte-
gration of AI-based solutions. The remainder of the 
variation (over 80 %) remains subject to force majeure 
factors in the external environment: military risks, fluc-
tuations in energy prices and severe logistical con-
straints.

Based on the constructed regression models, the 
marginal yield and elasticity indicators were calculated 
(Table 3).

The elasticity coefficient for AI (E = 0.37) indicates 
that a 1 % increase relative to the current mean adoption 
level of artificial intelligence technologies leads to a 
0.37 % rise in the profitability of industrial sectors. This 
statistically confirmed relationship (t = 2.77, p <  0.05) 
demonstrates the tangible economic return on intelli-
gent technology investments in Ukrainian industry. In 

Table 1
Input data for econometric modelling of the impact 

of ICT on industrial profitability (2021–2025)

Industry sector Year Use of ERP 
(X1, %)

Use of AI 
(X2, %)

Profitability 
(Y, %)

Pharmaceutical 
manufacturing

2021 27.8 2.6 21.2
2022 27.8 3.2 16.4
2023 39.1 4.8 18.1
2024 42.4 6.2 19.5
2025 45.1 7.8 20.4

Food industry 2021 19.4 0.8 5.8
2022 19.4 1.1 4.2
2023 21.4 1.5 6.7
2024 24.1 2.2 7.1
2025 26.8 2.9 7.5

Mechanical 
engineering

2021 20.4 1.4 4.1
2022 20.4 1.7 3.8
2023 22.6 2.1 5.9
2024 26.5 3.5 6.8
2025 31.2 5.1 7.9

Chemical 
industry

2021 35.2 1.9 8.4
2022 35.2 2.2 4.1
2023 39.1 2.4 5.2
2024 41.5 3.1 5.8
2025 43.8 4.2 6.3

Mining 
industry

2021 14.8 0.6 22.4
2022 14.8 0.9 11.2
2023 15.6 1.2 12.8
2024 17.2 1.6 13.5
2025 19.1 2.1 14.2

Metallurgy 2021 24.1 0.4 10.5
2022 24.1 0.6 2.1
2023 25.4 0.8 4.8
2024 27.2 1.1 5.2
2025 29.5 1.5 5.9

Electrical 
equipment

2021 17.2 1.2 6.9
2022 17.2 1.4 5.4
2023 18.4 1.6 7.2
2024 22.1 2.8 8.1
2025 25.8 4.3 9.4

Table 2
Correlation matrix of the relationship between ICT 

and profitability
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l) Significant
(p < 0.05)

ERP (X1) → 
Profitability (Y)

0.146 0.021 0.85 Insignificant

AI (X2) → 
Profitability (Y)

0.434 0.188 2.77 Significant

Table 3
Comparative effectiveness of digital technology 

implementation
Performance 

indicator ERP-systems (Х1) AI technologies (Х2)

Regression 
coefficient (b1)

0.092 1.434

Average 
elasticity (E)

0.26 0.37

Forecast effect A 1 % increase in 
adoption increases 
profitability by 0.09 %

A 1 % increase in 
adoption increases 
profitability by 1.43 %
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contrast, the elasticity estimate for ERP systems is not 
applied for comparative interpretation, as the underly-
ing regression coefficient was found to be statistically 
insignificant (t = 0.85, p > 0.05), precluding reliable in-
ference about its marginal effect on profitability at the 
aggregate level.

The research findings indicate profound structural 
shifts in the role of digital tools in shaping the financial 
performance of enterprises. The econometrically con-
firmed impact of AI on profitability (R2 = 0.188) reflects a 
qualitative transition from basic process automation to-
wards intelligent optimisation of business operations. At 
the current stage of industrial development, AI-based 
solutions, rather than conventional information manage-
ment systems, are emerging as the primary driver of prof-
itability growth for enterprises in the industrial sector.

The analysis of empirical data from the crisis year of 
2022 further demonstrates the stabilising effect of digital 
assets in force majeure circumstances. Companies with 
a high level of digitalisation, particularly in the pharma-
ceutical sector, experienced a significantly smaller de-
cline in profitability compared to other, less digitalised 
industrial sectors. This leads to the conclusion that digi-
tal technologies directly contributed to increasing the 
adaptability of supply chains and ensured a flexible op-
erational response to critical challenges caused by mili-
tary actions.

Furthermore, the coefficient of determination ob-
tained for AI technologies at R2 = 0.188 compares to the 
critically low figure for ERP (R2 = 0.021), indicating the 
presence of a cumulative effect from investments in in-
tellectual capital over the period 2021–2025. From an 
econometric perspective, this demonstrates that, during 
the projection period, the role of next-generation digi-
talisation in shaping enterprises’ financial results is 
growing dynamically, and its net economic effect is sig-
nificantly more pronounced in the long term than in the 
short term.

The econometric analysis reveals a statistically sig-
nificant moderate relationship between AI integration 
and industrial profitability in the face of macroeconomic 
shocks. However, the interpretation of these data requires 
taking into account global trends and comparisons with 
European Union countries, which will allow assessing 
the level of the technological gap and the potential for 
Ukrainian industry to adapt to EU standards [26].

The analysis of the dynamics of ICT implementation 
in Ukraine compared to European countries reveals sig-
nificant asymmetry (Table 4).

As shown in Table 4, by 2025, Ukraine notably nar-
rowed the gap with the EU average, now lagging in ERP 

system coverage by only 7.2 percentage points (down 
from 12.1 in 2023). In terms of artificial intelligence 
adoption, the lag has also decreased, with the EU aver-
age being approximately 2.3 times higher than Ukraine’s 
(compared to a fourfold difference in previous years). 
This lag is due to the implementation of the comprehen-
sive Digital Decade 2030 programme in EU countries, 
which aims to increase the share of enterprises using AI 
to 75 % by 2030 [29, 30]. In the Ukrainian context, the 
limiting factors are the shortage of investment capital in 
wartime and the relocation of production facilities.

One of the most significant findings of the study is 
the discovery of abnormally high specific efficiency of 
AI compared to ERP. While the ERP coefficient is not 
statistically significant at the aggregate level, the magni-
tude contrast illustrates the qualitative shift toward in-
telligent technologies in shaping industrial profitability 
in Ukraine.

This phenomenon is consistent with the theory of 
the ‘advantages of technological backwardness’, formu-
lated by Gershenkron and developed in the context of 
the digital economy [31]. By implementing modern AI 
solutions to optimise logistics or energy consumption, 
Ukrainian enterprises are effectively skipping several 
stages of intermediate automation. According to OECD 
reports [32], in developed economies, productivity gains 
from AI are often offset by high costs of maintaining ex-
isting complex IT infrastructure. In Ukraine, however, 
due to the ‘low base,’ the implementation of intelligent 
systems allows for the radical elimination of inefficien-
cies, leading to rapid profit growth.

The results of the study showed the ability of certain 
sectors of the economy to adapt in conditions of martial 
law. Analysis of data for 2022–2025 showed that sectors 
with higher levels of digitalisation, in particular the 
pharmaceutical and food industries, were characterised 
by greater financial stability and resistance to the nega-
tive effects of military shocks. According to Table 1, 
pharmaceutical manufacturing, which had the highest 
level of ERP implementation at 45.1 % in 2025, main-
tained a fairly high level of profitability, which stood at 
20.4 %, while low-tech industries such as metallurgy, 
with an ERP of 29.5 %, showed a critical drop in profit-
ability to 5.9 %.

This correlates with global research by the World 
Bank, which shows that digitised companies are 40  % 
more likely to maintain their operations during crisis 
disruptions [33]. The use of cloud technologies and re-
mote resource management systems has enabled Ukrai-
nian enterprises to minimise losses from relocation and 
disruption of logistics chains. Thus, digitalisation in 
Ukraine has become not only a tool for competitiveness, 
but also a fundamental factor for economic survival.

The analysis confirms that the largest gap with EU 
indicators is observed in heavy industry and metallurgy. 
While in EU countries, metallurgical giants are actively 
implementing IoT and AI to monitor their carbon foot-
print as part of the Green Deal strategy [29], the Ukrai-
nian metallurgical sector shows a critically low level of 
AI (1.5 %).

On the other hand, Ukraine’s pharmaceutical pro-
duction has already reached the European average in 
terms of ERP implementation (45.1 %) [34]. This cre-
ates a solid foundation for the integration of Ukrainian 

Table 4
Comparative analysis of the levels of industrial 

digitalisation in Ukraine and EU countries (2025) [27, 28]

Country/Region
Level of 

implementation 
ERP (Х1 %)

Level of 
implementation 

AI (Х2 %)
Ukraine (industry) 34.8 5.2
EU (EU-27, average) 42.0 12.0
Poland 35.0 7.5
Finland (leader) 58.0 22.0
Germany 50.0 16.0
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manufacturers into the EU single market, as digital 
compatibility of management standards is a prerequisite 
for international cooperation.

Thus, despite lagging behind the EU in terms of 
quantity, Ukraine’s industry demonstrates a qualitative-
ly higher sensitivity to digital investments. This opens a 
window of opportunity for accelerated modernisation: 
focusing on the implementation of artificial intelligence 
can become a “multiplier” that will allow domestic en-
terprises not only to catch up with their European com-
petitors, but also to integrate into the global value chains 
of Industry 4.0 as high-tech partners.

This paper proposes the introduction of the Feder-
ated Agentic Consortiums (FAC) model. This model 
involves the integration of two advanced concepts Agen-
tic AI and Federated Learning at the meso level of the 
industrial sector. Unlike traditional clusters, which are 
based on geographical proximity and shared infrastruc-
ture, FAC focuses on cognitive integration and the shar-
ing of intelligent models without compromising data 
confidentiality.

At the micro level, it proposes a transition from clas-
sic ERP to Agentic ERP, where AI is not just an addi-
tional ‘copilot’ superstructure, but acts as an autono-
mous execution layer. In such a system, instead of navi-
gating through complex interfaces, the user interacts 
with the system through ‘intent-oriented’ commands, 
and agents independently plan and execute transac-
tions, responding to changes in supply chains in real 
time. This allows us to overcome the ‘efficiency ceiling’ 
of traditional systems, which has been confirmed econo-
metrically due to the low elasticity of ERP compared to 
intelligent technologies (Table 5).

The adoption of federated learning addresses a par-
ticularly pressing challenge for Ukrainian enterprises – 
namely, the scarcity of sufficient data for high-quality 
neural network training, compounded by a well-found-
ed reluctance to disclose commercially sensitive infor-
mation. Within the FAC model, each participating 
company trains a local model exclusively on its own pro-
prietary data, with only the updated algorithmic weight 
coefficients subsequently transmitted to the consor-

tium’s central server. This architecture enables the de-
velopment of robust, industry-wide forecasting models 
that draw upon the collective operational experience of 
the entire cluster, whilst preserving complete data pri-
vacy for every individual participant. To realise the po-
tential of digital transformation as a factor of competi-
tiveness, a business model for the digital acceleration of 
industrial enterprises is proposed (Table 6).

The proposed business model for digital acceleration 
involves a gradual transition from the operational level 
(basic ERP systems) to the intellectual level (AI and 
IoT), and then to the strategic level (digital ecosystems 
and European integration). On this basis, strategic rec-
ommendations have been formulated for the manage-
ment of enterprises at different stages of digital maturity, 
namely: prioritise AI solutions, directing investments 
not only into accounting automation, but also into intel-
ligent production management and demand forecasting 
systems; form internal teams of digital analysts capable 
of interpreting data to increase product margins.

At the state level, these recommendations consist of 
introducing an investment tax credit for companies that 
implement AI technologies in their production cycles 
and actively promoting the entry of Ukrainian industrial 
hubs into the European network of Digital Innovation 
Hubs to exchange experience and attract EU grant 
funds.

Conclusions. Based on the econometric analysis, the 
following conclusions were formulated:

AI-based digitalisation acts as a statistically con-
firmed factor in the competitiveness of industrial enter-
prises. Econometric modelling demonstrated a signifi-
cant positive relationship between the level of AI adop-
tion and profitability (r = 0.434, R2 = 0.188, t = 2.77 > tcrit). 
This indicates that approximately 18.8 % of the variation 
in industrial profitability is directly attributable to the in-
tegration of AI-based solutions, while the remaining 
variation reflects the influence of force majeure external 
factors, including military risks, energy price fluctua-
tions, and logistical constraints.

For ERP systems, no statistically significant linear 
relationship with profitability was confirmed at the ag-

Table 5
Differentiation of management levels in Industry 4.0 and Industry 5.0 paradigms based on the FAC model

Level of management Traditional model (Industry 4.0) FAC model (Industry 5.0)
Micro level Isolated ERP systems, passive analytics Agent ERP, autonomous operational agents
Meso level Cluster association (shared logistics) Federated consortium (shared AI)
Infrastructure Centralised cloud storage (Lakes) Federated DataOps Network (Industrial Mesh)
Cognitive level Digital panels to support management decisions Two-way human-AI learning (RHML)

Table 6
Business model for digital acceleration of industrial enterprises

Level of transformation Key tools Impact on competitiveness
Operational (Basic) Cloud-based ERP, CRM, electronic 

document management
Reduction of administrative costs and transparency 
of the supply chain

Analytical (Average) Big Data analytics, BI systems Acceleration of management decision-making based 
on real data

Intellectual (High) AI, IoT Transition to predictive maintenance and 
minimisation of defects

Strategic (Global) Digital ecosystems and integration with the EU Full compatibility with partners within the Digital 
Decade 2030
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gregate level (r = 0.146, R2 = 0.021, t = 0.85 < tcrit = 2.034). 
This outcome is attributable to significant cross-sectoral 
heterogeneity in the sample. Accordingly, the regression 
coefficients for ERP are not applied for comparative in-
terpretation in this study. Should a sector-specific as-
sessment be required, separate industry-level models 
would need to be estimated.

Analysis of the wartime period confirmed that digital 
transformation acts as a stabilising mechanism for busi-
ness resilience. Enterprises with higher levels of cloud 
integration and digital management, particularly in 
pharmaceutical and food manufacturing, demonstrated 
greater financial stability and adaptability to supply 
chain disruptions compared to less digitalised sectors 
such as metallurgy.

The comparison with Eurostat data confirms that 
Ukrainian industry remains in a phase of catch-up 
modernisation, with AI adoption standing at a level 
2.3 times below the EU average as of 2024. The statisti-
cally confirmed elasticity of AI (E = 0.37) creates condi-
tions for accelerated technological convergence with EU 
markets, provided that targeted investments are directed 
towards advanced intelligent solutions rather than basic 
automation infrastructure.

The proposed FAC model and the Digital Accelera-
tion Framework offer a hierarchical pathway from op-
erational ERP-based digitalisation to intelligent and 
strategic levels, enabling enterprises to progressively 
build digital capital and strengthen long-term competi-
tive advantage within the Industry 5.0 paradigm.
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Штучний інтелект, ERP й ефективність 
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Мета. Кількісна оцінка впливу впровадження 
цифрових технологій на економічні показники 
промислових підприємств й обґрунтування пріори-
тетів цифрового розвитку в контексті структурних 
і військових викликів

Методика. Дослідження базується на кількіс-
ному підході із застосуванням кореляційного 

й регресійного аналізу. Параметри моделей оці-
нювалися методом найменших квадратів із по-
дальшою перевіркою статистичної значущості ко-
ефіцієнтів за t-критерієм Стьюдента. Додатково 
розраховані коефіцієнти детермінації й еластич-
ності для визначення інтенсивності впливу фак-
торних змінних. Інформаційну основу становлять 
офіційні галузеві дані щодо використання цифро-
вих рішень і показників рентабельності за 
2021–2025 роки.

Результати. Визначено, що вплив інтелекту-
альних технологій є сильнішим порівняно із ба-
зовими інформаційними системами. Підтвер-
джено існування накопичувального ефекту циф-
рових інвестицій і зростання їх ролі у забезпе-
ченні стійкості підприємств під час кризових 
шоків. Виявлено суттєвий розрив між національ-
ними й європейськими показниками цифрової 
зрілості.

Наукова новизна. Полягає у розвитку підходу до 
вимірювання результативності цифрової транс-
формації на основі порівняння граничної віддачі 
різних класів технологій і доведенні переважної 
ролі рішень на основі штучного інтелекту у форму-
ванні конкурентних переваг у країнах із наздоганя-
ючою модернізацією.

Практична значимість. Отримані висновки мо-
жуть бути використані менеджментом підприємств 
для пріоритезації інвестицій у цифрові рішення, а ор-
ганами державної влади – при формуванні політи-
ки стимулювання інновацій та інтеграції до євро-
пейського цифрового простору.

Ключові слова: цифрова трансформація, промис-
лові підприємства, штучний інтелект, ERP-
системи, конкурентоспроможність


