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MODELING THE PROCESSES OF FORMATION
AND REALIZATION OF HIGH-TECH STARTUPS’
POTENTIAL IN THE IT SECTOR: TESTING THE
RESOURCE-FUNCTIONAL AND ECONOMETRIC
APPROACHES

ABSTRACT

The article provides a scientific and applied substantiation for improving the modeling
of the processes of formation and realization of the potential of high-technology startups
in the ICT sector through the approbation of resource-functional and econometric ap-
proaches. The methodological and applied framework of the study is based on the use
of correlation-regression, variance, and covariance analyses to substantiate the influ-
ence of resource-provision factors on the realization of the potential of business entities
in Ukraine’s ICT sector. The key characteristics of the formation and realization of the
potential of high-technology ICT startups include the processes of intellectual and hu-
man resources provision, financial and investment support, material and technical sup-
port, as well as innovation and technological provision. The renewal and modernization
of managerial decisions aimed at improving the realization of the potential of high-
technology startups in the ICT sector are proposed to be carried out by expanding the
traditional analysis of the state and development trends of the ICT sector with method-
ological recommendations focused on forming generalized conclusions regarding the
qualitative and quantitative characteristics of the development of industry-specific high-
tech startups, using descriptive, comparative, and structural-temporal analytical tools.
A systemic information-analytical model for the realization of the potential of business
entities in the ICT sector has been developed and tested through econometric calcula-
tions. The main emphasis is placed on identifying interrelations and dependencies be-
tween the selected components of the analysis, assessing the level of influence of re-
source-provision trends on the ability to achieve set objectives, identifying statistically
significant differences between the mean integral values of the components and the
degree of homogeneity of the samples, as well as determining the impact of qualitative
factors on the results of the formation and realization of the studied potential, taking
into account the components and their elements that may distort the solution of the
defined tasks.

Keywords: information and communication technologies, digitalization,
high-tech startups, business entities, management, innovation and technological
activity, public policy, resource provision, potential, growth

JEL Classification: 032, L26, C51

INTRODUCTION

Comprehensive digitalization has become a defining trend and a key driver of competi-
tiveness, global economic integration, and technological and innovation sovereignty for
many countries. Increasingly, the development of the IT sector serves as a foundation
for the structural transformation of national economies and the transition toward a
knowledge-based economy. It contributes to the creation of new market opportunities,
the implementation of innovative business models, and the formation of an information
society.
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In fact, high-tech startups have become the main drivers of these processes, as they are capable of adapting flexibly to
new challenges, generating unique market propositions, and rapidly implementing and scaling innovative digital products
and services. Consequently, the task of forming and effectively utilizing the potential of high-tech startups in the IT sector
becomes increasingly relevant. It requires a purposeful combination of mechanisms, tools, and instruments aimed at
introducing necessary changes in their functioning and development.

At the same time, despite possessing significant innovative potential, Ukrainian high-tech startups face a number of barriers
that hinder their development and limit their scalability in the modern digital environment. Notably, the full-scale military
invasion has significantly increased risks and threats to their innovation and technological activity, which necessitates a
rethinking of approaches to the utilization of internal resource potential within the IT sector.

The successful formation and stable improvement of the efficiency of resource provision for high-tech startups in the IT
sector primarily depend on the effective combination of economic and organizational factors. Within this context, state
regulation plays a key role, as it ensures the creation of a favorable institutional environment, stimulation and support of
innovation and technological activities, compliance with standards and norms, and protection of the rights and interests of
startups.

Addressing these challenges largely depends on the formation of a sufficient information and analytical foundation capable
of providing clear recommendations for startup entrepreneurs, government authorities, investors, and other stakeholders
whose interests intersect at various stages of IT startup development. Their cooperation is essential for supporting inno-
vative initiatives and developments, implementing high-tech business projects, conducting innovation-driven moderniza-
tion, and developing the digital environment.

All these factors highlight the importance of continuous modeling of the processes of formation and realization of high-
tech startup potential in the IT sector, focusing on developing sustainable resource provision and organizing systems of
functioning and development. In doing so, it is crucial to adhere to the principles of objectivity and reliability, which require
the use of modern economic and mathematical tools in modeling the processes of forming and realizing the potential of
high-tech startups in the IT sector.

LITERATURE REVIEW

The development of high-tech startups in the IT sector has been the subject of numerous scientific studies, with the main
emphasis placed on justifying and improving:

= the theoretical and methodological foundations of modeling IT startup potential;
= the conceptual frameworks of empirical research on IT startup development;

= digitalization processes, particularly through the implementation of labor intellectualization approaches and the en-
hancement of innovation performance;

= econometric models and analytical approaches within high-tech management systems;
= managerial, institutional, and strategic processes of startup development;
= domestic models ensuring the economic security of startups.

Conceptual foundations for modeling IT startup potential were explored by Granstrand & Holgersson (2020), who proposed
a number of innovative ecosystems for practical testing, and Mdller et al. (2020), who examined approaches to fostering
interactions between innovation and technology networks and market systems as key elements of the business environ-
ment for high-tech startups. According to Metaiche (2024), strategic analysis and multicriteria evaluation of the perfor-
mance of high-tech startup systems are of critical importance, while Mbanefo & Grobbelaar (2025) studied the role of
platform ecosystems for small and medium-sized businesses in generating and implementing entrepreneurial ideas. The
influence of market factors on the innovative potential of startups within ecosystems was also highlighted by Marcon et
al. (2021).

Empirical research on IT startup development focuses primarily on clustering, networking strategies, and business models.
For example, Chung et al. (2021) compared the efficiency of different types of startup clusters, while Park et al. (2022)
and Kim et al. (2020) examined which networking and business strategies improve the technological and operational
efficiency of IT companies. In contrast, Picken (2017) and Zhu et al. (2022) emphasized the fundamental principles of
establishing startups as scalable enterprises, including financing strategies and sustainable business model formation.
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Meanwhile, Shon et al. (2021) demonstrated that global digital platforms can serve simultaneously as catalysts for inno-
vation and as potential disruptive factors influencing the formation and realization of high-tech startup potential in the IT
sector.

Digitalization and knowledge management play a pivotal role in forming the potential of high-tech startups, especially in
the IT sector, where the enhancement of data transmission processes and business communication is crucial. Han et al.
(2024) argue that digitalization enhances the efficiency of high-tech firms when integrated with appropriate business
models and entrepreneurial orientation. Similarly, Cheng et al. (2025) and Cabrilo et al. (2024) highlight the importance
of digital technologies for innovation activities and the interaction between intellectual capital and knowledge management.
Conversely, Zhang et al. (2020) and Chen & Kim (2023) investigate how knowledge management and digital transformation
influence the dynamics of innovation and technological activities, as well as organizational efficiency.

Globalization and market volatility have accelerated the emergence of entirely new technologies characterized by high
levels of integration into both business and society. Olan et al. (2022) emphasize the role of artificial intelligence and
knowledge sharing in improving the performance of high-tech IT startups. In turn, Mulska et al. (2025) demonstrate the
significant impact of socio-demographic factors on the intellectualization of society, and consequently, on the state’s ability
to create favorable conditions for the formation and effective use of human capital to foster high-tech startup development.

Econometric approaches and forecasting models are increasingly applied by startup practitioners to predict high-tech de-
velopment. Ilyash et al. (2021, 2022) developed multidimensional models for analyzing and forecasting the relationships
between technological development indicators and economic security, enabling quantitative assessment of the impact of
various components on startup performance. Additionally, Vasyltsiv et al. (2022), Tkachenko et al. (2022), and Kutsyk et
al. (2022) analyze the factors influencing the digital economy’s development and state policy concerning investment in IT
services, thus providing a national context for studying startup potential.

The managerial and strategic aspects of startup development also encompass issues related to organizational adaptation
to change and the implementation of digital technologies. Havlovska et al. (2020) view strategic adaptation as a tool for
managing organizational changes in startups; Li et al. (2022) examines the impact of the digital economy on startup
transformation; and Urbinati et al. (2020) explore the role of open innovation in the creation of new startup products.
Meanwhile, Ghezzi & Cavallo (2020) and Carvalho et al. (2022) analyze how agile business innovation models and leader-
ship styles affect startup performance, while Kutsyk & Moiseenko (2019) address regulatory mechanisms of corporate
responsibility, which should also be considered integral components of high-tech enterprise operations and startup project
implementation.

A number of studies address the Ukrainian context of forming and realizing the potential of high-tech startups in the IT
sector. The applied value of Kutsyk et al. (2016) lies in the concept of a “national capitalism” economic model in innovation
and technological activity. Ilyash et al. (2021) and Rudnichenko et al. (2020) focus on the structural components of
investment and innovation support for economic security across various sectors, while Gomes et al. (2022) examine the
impact of digitalization on the socio-economic development of businesses.

During periods of significant economic shocks, the formation of high-tech startup potential may slow, and its utilization
may fail to yield the expected economic outcomes. Hence, studies on risk management processes and mechanisms for
preventing or mitigating adverse impacts, such as those by Yang et al. (2022), Rudnichenko et al. (2022), Lin et al. (2020),
and Kutsyk et al. (2019), are gaining prominence.

In summary, the research on IT startup potential has evolved toward a multidimensional perspective encompassing con-
ceptual models of innovation ecosystems, empirical analyses of startup environments, the role of digitalization and
knowledge management, and econometric methodologies for evaluating startup activity. However, there remains insuffi-
cient substantiation for the integrated application of resource-functional and econometric approaches, which together
allow for the incorporation of managerial, technological, and economic processes into a unified framework for modeling
the formation and realization of high-tech startup potential.

AIMS AND OBIJECTIVES

The purpose of this article is to provide a scientific and applied justification for improving the modeling of processes
involved in the formation and realization of the potential of high-tech startups in the IT sector through the application and
testing of resource-functional and econometric approaches.
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The main objectives of the study are to:

= enhance the methodological approach to identifying and overcoming barriers that hinder the development and real-
ization of startup potential;

= substantiate managerial decisions aimed at activating and realizing the potential of high-tech IT startups;

= develop a systemic model that integrates the results of correlation, regression, variance, and covariance analyses of
business entities operating in the IT sector.

This approach is designed to provide a structured framework for evaluating interdependencies between the resource
components of startup development and for identifying statistically significant relationships that determine the effective-
ness of their high-tech growth.

METHODS

To achieve the stated objectives, a combination of general scientific and specialized research methods and techniques was
employed. To identify the methodological principles underlying the implementation of state policy for supporting high-tech
startups in the IT sector, inductive and deductive methods were applied. These made it possible to determine the funda-
mental provisions of high-tech activity regulation, emphasizing the importance of resource provision and the interrelations
among its individual components. This approach is essential for drawing conclusions about the influence of various factors
on the performance of high-tech startups, as it accounts for both internal organizational and external processes that shape
the foundation for managerial decision-making.

The quality of business idea generation in the IT sector is largely determined by the current state and trends of the
entrepreneurial environment within a country. Therefore, methods of economic and statistical analysis were used to build
an adequate information base for econometric calculations and for modeling high-tech processes. As the complexity of
information and analytical support increases, the demand for statistical computations also grows. Consequently, the man-
agement of high-tech startups must focus on establishing effective communication links with IT market participants to
ensure efficient business planning and scalability.

Despite the availability of information resources, the quality of managerial decision-making depends significantly on the
chosen method of processing and utilizing the collected data, which must meet the criteria of objectivity, validity, and
reliability. In this regard, the application of the econometric approach is of particular importance. It incorporates a set of
analytical methods, including correlation, regression, variance, covariance, comparative, factor, and component analyses.

The study is based on several scientific assumptions and hypotheses emphasizing the importance of economic and math-
ematical modeling in assessing the level of activation and realization of the potential of high-tech startups in the IT sector.
Within this framework, the components of resource provision are evaluated separately, and the obtained results are pro-
cessed using structural and functional analysis, with special attention paid to assessing interdependencies among the
elements and their relationships in solving tasks related to scalability and the efficiency of business idea implementation.

RESULTS

With the onset of the full-scale military invasion, Ukraine’s IT sector did not experience destabilization; on the contrary,
certain changes partially stimulated its structural transformation. The sector continues to maintain a significant number of
small and medium-sized enterprises specializing in digital services — in 2023, the sector’s share reached 14.9%, exceeding
the combined indicators of such industries as manufacturing, agriculture, and construction.

Ukrainian IT specialists remain highly competitive, characterized by flexible forms of employment and consistently high
levels of remuneration. The sector also features a well-developed IT outsourcing ecosystem and a high profitability rate —
in 2023, profitability exceeded 60% across all types of economic activity within the sector. These trends collectively confirm
the strengthening of the IT sector’s competitive potential in the context of expanding high-tech startup development.

The results of the analysis of the IT sector’s state and development trends in Ukraine demonstrate the formation of a
favorable environment for the growth of high-tech startups. Even under the extreme conditions of war, no systemic dis-
ruption occurred; instead, the sector demonstrated resilience and adaptive restructuring. Between 2010 and 2023, the
number of IT enterprises increased 5.3 times, while the share of IT services in national exports rose 6.7 times — from
5.6% in 2010 to 37.6% in 2023.
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Furthermore, labor productivity across all types of IT activities exhibited steady growth: for example, in computer pro-
gramming and consulting services, productivity increased nearly 22-fold over the same period. These findings clearly
illustrate that the IT sector has become one of the most dynamic and export-oriented components of the Ukrainian econ-
omy, providing a foundation for further expansion of high-tech startup ecosystems.

It is essential to identify the factors whose influence must be prioritized in order to maximize the effectiveness of public
regulation. To accomplish this, researchers typically apply economic and mathematical analysis methods, including corre-
lation, regression, variance, and covariance analysis. It is crucial that the use of econometric tools comprehensively en-
compasses the processes of formation and realization of the potential of high-tech startups, providing an integrated rep-
resentation of modeling results. These results, in turn, form the information and analytical foundation for determining the
strategic priorities of public policy in the IT sector.

Given these considerations, it is advisable to apply the resource-functional approach to the evaluation of the level of
activation and realization of the potential of high-tech startups in the IT sector. The main advantages of this approach
include:

= comprehensive assessment of the core components of startup potential — intellectual and human, financial and in-
vestment, material and technical, and innovation and technological;
= evaluation not only of the existence but also of the efficiency of resource utilization in high-tech IT activities;

= identification of those resource elements that restrict the realization of high-tech potential, along with the develop-
ment of tools to enhance their effective use;

= flexibility and adaptability of evaluation, which allows researchers to account for market dynamics and to assess the
influence of external and internal trends on startup performance and technological development;

= clear substantiation of resource needs and determination of optimal ways to utilize them efficiently to ensure sus-
tainable high-tech growth.

Accordingly, the model for realizing the potential of high-tech startups in the IT sector can be interpreted as a systemic
function primarily oriented toward key trends in the development of business entities within the industry (Equations 1-2).

IHS VPSE;
MT. CATR

RPHTSIT = £ 18 ) = 7 vR, | (1)
ITS SIP,

where, RPHTS!T — a systemic model for the realization of the potential of economic entities in the IT sector in period t;
IHS — a system of indicators of intellectual and human resource support for the development of economic entities in the
IT sector; MTS — a system of indicators of material and technical support for the development of economic entities in the
IT sector; FIS — a system of indlicators of financial and investment support for the development of economic entities in the
IT sector; ITS — a system of indicators of innovation and technological support for the development of economic entities
in the IT sector; VPSE, — volume of products sold per employed person in period t, UAH thousand/person; CATR, — current
assets turnover ratio in period t; FR, — fixed assets productivity (capital productivity) in period t, UAH,; SIP, — share of
innovative products in the total volume of products sold in period t, %.

IUE,, FRC,,MOC,, EPE,,
VPSE, ( DFA,, AMR,, AR,, CR,, \'
CATR, \ _ | CCR,,Cl,,LBR,, PFA,IR,, 5
\ rr, |T| cis,clE, LWF, PMT,, | @)
SIP, SIC,, CIE,, ERW,, SEC,,

ICU,, UL, CII,

where IUE, —income per UAH 1 of equity capital in the period t, UAH; FRC, — financial risk ratio in period t; MOC, — own working
capital maneuverability ratio in period t; EPE, — equity capital per employee in period t, UAH thousand; DF A, — depreciation rate
of fixed assets in period t %, AMR, — asset mobility ratio in period t; AR, — asset ratio in period t; CR, — current ratio (overall
liguidity ratio) in period t: CCR, — ratfo of own working capital to current assets in period t; Cl, — capital-labor ratio in period t,

UAH thousand/person, LBR, — long-term borrowing ratio in period t; PFA, — return on fixed assets in period , %;, IR, — invest-
ment ratio in period t; CIS, — capital investments per UAH 1 of products sold in period t, UAH; CIE, — capital investment efficiency
ratio in period t; LW F, —wage fund share in total sales volume in perfod t %,; PMT, — total staff turnover ratio in period t; SIC,

— share of incentive and compensation payments in the total wage fund in period t, %, CIE, — capital investments per employee
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in period t UAH thousand; ERW, — efficiency of working time fund utilization in period t, %;, SEC, — share of employees covered
by a collective agreement in period t %, ICU, — innovation expenditures per UAH 1 of equity capital in period t UAH,; 1UI, —
innovation expendiitures per UAH 1 of capital investments in perfod t, UAH; C11, — cost intensity of innovation activity in period t,
UAH (Protsykevych, 2025).

The analysis of selected indicators revealed no excessive multicollinearity (Pearson’s r < 0.9), confirming the objectivity and
adequacy of the adopted methodology. This result is particularly important for validating the reliability and impartiality of conclu-
sions concerning the realization of IT enterprise potential. Although some indicators exhibited relatively high correlation values
(r ranging between 0.70 and 0.89), such dependencies are considered objectively justified due to their interrelated nature within
the system of resource provision for the IT sector.

Special attention is drawn to the significant dependence of IT startups on financial and investment provision, which remains
a critical determinant of their ability to realize high-tech potential. Indicators describing the level of financial and investment
support display strong correlations with other evaluation variables, reflecting the systemic interdependence necessary for
stable startup development.

A strong impact of investment processes is observed on the ability of IT sector enterprises to establish and maintain stable
partnership relations during the implementation of business projects with a high level of financial intensity (IR, <> AMR, =
0,828). Investment activity also determines the capacity of firms to maintain a sufficient volume of current assets for prompt
responses to financial needs (IR, <~ MOC; = 0,811), to sustain an adequate level of business activity and to flexibly adapt to
market fluctuations ( IR, < AR, = 0,777), as well as to accumulate internal equity necessary for solving complex tasks at the
early stages of startup design and confirming its sufficiency during the testing of business ideas in the innovation and tech-
nology market (IR, «» LBR, = 0,741).

In the context of financial and investment support for the management of high-tech startups in the IT sector, it is also
essential to consider the importance of avoiding excessive dependence on external borrowing, particularly in the long-term
perspective, as such dependence constrains financial flexibility and limits opportunities for further development (LBR; < FRC;
=0,874).

With regard to the material and technical component of the potential of high-tech IT startups, it is appropriate to emphasize
the importance of enhancing the efficiency of capital investment utilization, which serves as an indicator of the growth of
production capacity, the implementation of advanced high-tech developments, and the technological readiness for scaling
innovative business projects. This conclusion is based on the results of a correlation analysis of trends in the IT sector, which
revealed a strong relationship between the efficiency of capital expenditures and the management’s ability to ensure the
continuity of high-tech development and the speed of commercialization of innovations (CIE; < CCR, = 0,858), as well as
between investment attractiveness and its stable maintenance at a high level across all stages of business project design
(CIE, < CR, = 0,825).

It is noteworthy that the efficiency of utilizing material and technical potential is largely determined by the completeness and
quality of human resource staffing, which reflects the actual level of technical equipment and the degree of automation in
production and managerial processes within an IT startup. Therefore, when addressing the challenges of improving produc-
tivity and technological capability, IT entrepreneurs must consider the numerous interdependencies between human resource
quality and the availability of modern technical equipment (CI, < EPE, = 0,801), as well as between the efficiency of capital
investment utilization and the improvement of working conditions (CIS; < ERW, = 0,800).

In our view, the relationship between the development of intellectual and human potential and the advancement of innovation
and technological activities in the IT sector should be regarded as a key determinant of successful startup project implemen-
tation. At the same time, there exists a strong interdependence between the indicators of intellectual and human resource
capacity and the financial and economic performance of high-tech IT startups. Specifically, the expansion of intellectual and
human resources demonstrates a strong positive correlation with income growth and equity utilization efficiency (ERW; <
IUE; = 0,862), since in the process of creating IT products, a substantial portion of value is generated through highly skilled
labor, which ensures their innovative character and technological sophistication.

It is well established that the formation and effective utilization of potential components, including those of high-tech startups
in the IT sector, are determined by numerous internal and external factors whose influence is not constant over time. Such
variability necessitates a flexible approach to potential management, enabling IT startups to adapt successfully to emerging
challenges and external shocks.

A particular emphasis should be placed on the information and analytical foundation, which captures the interrelationships
among indicators and their mutual influence on the development of high-tech startups. Based on this, a set of correlation
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relationships was identified between the parameters and regression variables within the model of potential realization for IT
enterprises (Table 1). The importance of each parameter is reflected in the magnitude of the detected correlations. A Pearson
correlation coefficient above 0.5 was adopted as the interpretative threshold, since, according to conventional statistical
interpretation, such a value indicates a strong and statistically significant relationship between the analyzed variables.

Table 1. Correlation relationships among the indicators for assessing the level of activation and realization of potential in Ukraine’'s IT
sector during 2010-2023.

Parameters Regression variables
VPSE: CATR: FRe SIP:
IUE: 0,82653 0,86009 0,94906 0,42039
FRCt 0,30718 0,47383 0,54171 0,44201
MOC: -0,59966 -0,30901 -0,77933 -0,31108
EPE: 0,71189 0,10336 0,34406 0,11339
DFA: -0,09939 0,56285 -0,44426 -0,80991
AMR¢ 0,41740 -0,05752 0,67587 0,46950
AR: 0,45287 0,54162 0,61879 0,44887
CRt 0,43874 -0,17085 0,41439 0,43071
CCR: 0,45569 -0,09929 0,43211 0,44960
CL 0,55701 0,72555 0,12683 0,71055
LBRt 0,20901 0,43419 0,40732 0,42919
PFA: -0,69954 -0,36062 -0,81790 0,67070
IRt -0,70235 0,66572 0,47257 0,59191
CISt 0,42306 0,60091 -0,85208 0,44070
CIE: 0,59596 0,59381 0,54085 0,45002
LWFt -0,13586 -0,00630 -0,01676 0,19401
PMT: 0,84340 0,48624 0,87260 -0,70954
SICt -0,69389 -0,65185 -0,51961 0,12912
CIE: -0,81346 -0,23002 -0,59696 0,38012
ERW: 0,77665 0,70447 0,47015 0,22004
SECt 0,58226 0,35126 0,60317 -0,22902
ICUt 0,13012 0,42410 0,40022 0,71447
UL 0,39412 0,30018 0,46983 0,77005
CII: 0,21704 0,30718 0,47383 0,58015

In the intellectual and human resource dimension of the IT business, clear correlation relationships can be observed among
several indicators: the efficiency of equity utilization in foreign economic activities (r = 0.843), equity profitability (r =
0.827), the intensity of innovation financing (r = —0.813), the quality of personnel policy (r = 0.777), the level of employee
financial provision (r = 0.712), and the shares of investment expenditures and current (short-term) liabilities in the overall
structure of financing sources (r = —0.702 and r = —0.700, respectively).

Regarding the material and technical component of potential realization among IT sector enterprises, several factors exert
a notable influence: equity profitability (r = 0.861), personnel policy quality (r = 0.704), the provision of employees with
basic production assets (r = 0.726), investment activity (r = 0.666), and the capitalization level of business operations (r
= 0.601).

A similarly high level of correlation with the efficiency of equity utilization is characteristic of the financial and investment
component of potential among IT enterprises. This refers to income generation (r = 0.949), the conduct of foreign eco-
nomic activity (r = 0.872), the avoidance of financial dependence (r = —0.779), and the strengthening of innovation and
technological activity (r = —0.597). Additionally, a strong relationship was identified between financial and economic de-
velopment and such parameters as the quality of short-term borrowing policy (r = —0.818), asset mobility (r = 0.676), and
asset balance (r = 0.619).

The variability of the studied indicators confirms the high dynamism and dependence of the high-tech development of IT
enterprises on the degree of formation and expansion of their resource potential (Figures 1-4). The analysis demonstrates
that many key trends in the intellectual and human, financial and investment, material and technical, and innovation and
technological domains exhibit an unstable character.
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Figure 1. Scatter histograms of indicators assessing the level of activation and realization of potential among business entities in
Ukraine's IT sector during 2010-2023: Intellectual and Human Resource Component. (Source: Author’s research and calculations)

In recent years, this dynamism in Ukraine’s IT sector has been driven, on the one hand, by the prolonged war and its
profound consequences for the national economy, including the destruction of market infrastructure, the loss of human
capital, and reduced investment activity. On the other hand, it is reinforced by the intensification of integration challenges
and the increasing competition in the global IT services market. These developments require Ukrainian startup founders
to enhance their flexibility and adaptability to rapid environmental changes.

In this context, the importance of implementing an adaptive state policy aimed at developing high-tech IT startups is
increasing. Such a policy should be based on systematic monitoring, real-time analysis, and comprehensive evaluation of
the impact of internal and external transformation factors on the dynamics of the national IT sector.

A gradual reduction in the dispersion of the evaluated indicators of intellectual and human resource provision among
business entities in Ukraine’s IT sector (rVPSEt > 0,7) is observed, indicating the formation and structural stability of the
socio-labor environment within their operations. It can be assumed that maintaining such dynamics is largely determined
by the ability of domestic IT startups to actively integrate into the educational and research ecosystem. At the same time,
the success of socio-labor transformations, including those within the IT sphere, depends significantly on the quality of
state support. Therefore, one of the main tasks of high-tech startup management is to strengthen cooperation with insti-
tutional structures and, through joint efforts, to implement the necessary reforms.

As shown in Figure 2, the dispersion of material and technical resource indicators for IT sector enterprises in Ukraine
displays a homogeneous character and a gradual tendency toward reduction. This confirms the overall consistency and
balance of modernization and production capacity renewal processes among the business entities operating in the sector
studied.

Another important characteristic of the variation in the analyzed indicators is the confirmation of growing uniformity and
systematization in the approaches to material and technical provisioning of IT startups. However, this trend has slowed
down since the onset of the full-scale invasion in 2022, and the application of existing approaches is no longer sufficient
to ensure stable growth in production capacities. This, in turn, may lead to a decline in the technological competitiveness
of domestic IT startups and the loss of their positions in foreign markets.
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Figure 2. Scatter histograms of indicators assessing the level of activation and realization of potential among business entities in
Ukraine’s IT sector during 2010-2023: Material and Technical Component. (Source: Author’s research and calculations)

Under these conditions, the role of state policy becomes increasingly important. Priority attention should be directed toward
the expansion of innovation and technological capacities of startups, the stimulation of investment in the development and
modernization of IT sector infrastructure, and the creation of an environment conducive to sustainable high-tech growth.

Conversely, a high degree of variation is characteristic of the indicators describing financial and investment support for IT
sector enterprises in Ukraine. This is primarily due to the uneven access to financial resources and the limited opportunities
to attract venture capital (Figure 3).

rnﬂ}u:[l_l:l

Figure 3. Scatter histograms of indicators assessing the level of activation and realization of potential among business entities in
Ukraine’s IT sector during 2010-2023: Financial and Investment Component. (Source: Author’s research and calculations)
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A similar trend is observed in the innovation and technological activities of the IT sector, which is likely to have a persistent
character due to the high dynamics of global digitalization and digitization processes (Figure 4).
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Figure 4. Scatter histograms of indicators assessing the level of activation and realization of potential among business entities in
Ukraine’s IT sector during 2010-2023: Innovation and Technological Component. (Source: Author’s research and calculations)

The results of the correlation analysis indicate a gradual strengthening of the innovation and technological component in
the activities of IT business entities. These strengthening results are both from their internal efforts aimed at modernizing
and upgrading production processes, and from external factors associated with structural and cyclical changes in the global
market for innovations and technologies.

The resource base exerts varying degrees and types of influence on IT sector trends; therefore, it is important to determine
the individual contributions of specific resource components—intellectual and human, financial and investment, material
and technical, and innovation and technological-to the overall variation in the realization of high-tech potential within the
studied domain. For this purpose, it is appropriate to apply the stepwise regression analysis method with F-inclusion, which
allows identifying the most significant determinants and constructing a robust econometric model.

The results of building a regression model for intellectual and human resource provision in the IT sector confirmed the
hypothesis of a substantial impact of initial capital formation on the quality of personnel policy. It should be noted that a
sufficient level of internal financial resources is a key prerequisite for forming a competitive IT startup team and motivating
it to create innovative digital products.

The results of regression modeling revealed a relationship whereby a 1.0% increase in output per employee in the IT
sector corresponds to a 0.23% improvement in the quality of personnel participation in equity formation and a 0.17%
increase in capital investment inflows (Equation (3)).

0,230 0,214 0,325 0,171 0,914
vpsE, = (2395 EPEet (g 545y LWEe = (5 737)PMTe + (3 51 o CTEe + (4623
R2 = 0,889; F (8,18) = 20,95; p < 0,0001; Std. Error = 1,83; DW = 2,15

ERW,
g (3

where VPSE, — volume of output per employed person in period t; EPE. — equity per employee in period t; LWF, — share
of the labor compensation fund in total sales in period t; PMT, — overall personnel turnover ratio in period t; CIE, — capital
investment per employee in period t; ERW, — efficiency coefficient of working time utilization in period t (Protsykevych,
2025).

In the IT sector, there exists a direct relationship between the realization of intellectual and human potential and the
efficiency of working time utilization. Specifically, an increase in this indicator by 0.91% contributes to a 1.0% rise in labor
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productivity, with a 99.0% confidence level. This relationship confirms that worktime optimization is one of the key deter-
minants of IT startup development, as it ensures a more rational allocation of available resources, timely task execution,
and the maintenance of the necessary intensity of employees’ productive activity.

As is well known, business development — particularly in high-tech startups — is often constrained by increasing employee
turnover. Studies indicate that a 0.33% rise in staff turnover in the IT sector, with a 95.0% confidence level, leads to a
1.0% decline in labor efficiency. In our view, these negative effects are mainly due to the fact that workforce losses disrupt
team cohesion, weaken intellectualization and motivation processes, cause delays in startup project implementation, and
increase training costs for new employees, who need time to acquire the necessary experience and knowledge in the
specific technological and business processes of the IT domain.

It should be noted that the above dependencies are not constant and therefore require continuous monitoring and adjust-
ment. Empirical results indicate a potential deviation range of £2.0% for these indicators in the IT sector, with an 88.9%
confidence level, which should be carefully considered by startup management when developing and implementing current
managerial decisions and strategic plans for high-tech development.

With regard to the realization of financial and investment potential, IT sector enterprises are characterized by a dependency
on maneuverability, balance, mobility, and other trends in the formation and utilization of working capital (Equation (4)).

0,202 0,314 1,005 2,101 1,802
CATR, = (3,405 MOCt ¥ (2,048 ARt + (6 568y AMRe + (5 119)CRe+ (420174
R? = 0,906; F (9,18) = 29,11; p < 0,0001; Std. Error = 2,21 DW = 2,05

CCR, @

where CATR, — current asset turnover ratio in period t; MOC, — maneuverability coefficient of own working capital in period
t; AR, — asset ratio coefficient in period t; AMR, — asset mobility coefficient in period t; CR, — current ratio (overall liguidity)
in period t; CCR, — coefficient of provision of current assets with own funds in period t (Protsykevych, 2025).

It is important to emphasize the necessity of improving the efficiency of equity utilization by IT startups when financing
their current needs. This conclusion is supported by the identified dependence between current asset turnover and the
maneuverability of own working capital in the sector analyzed, with a 95.0% confidence level: a 1.0% change in capital
maneuverability results in a 0.20% increase in asset turnover.

At the same time, the greatest influence on the stability of financing high-tech activities in the IT sector is exerted by asset
mobility (at 1.01%, with a t-statistic of 6.57), the level of current liabilities coverage (2.10 and 5.12, respectively), and
provision with own funds (1.80 and 4.22). The high t-statistic values for each of these parameters (ranging from 4.22 to
6.57) confirm their statistical significance and reliability, which, in turn, highlights the necessity of their mandatory consid-
eration by IT startup management when implementing policies for high-tech development.

Similar tendencies are also observed for the material and technical component of the potential of IT sector enterprises,
where the investment process, as well as the provision and efficient utilization of available resources, plays a decisive role
(Equation (5)).

~0,230 0,214 0,125 0,371 1,237 1917
FR, = (=3,055")PFA¢ T (4,145 PFAc ¥ (g 437yAMRe + (4 110 [ReF (562315 + (4,623
R? = 0,869; F (7,22) = 10,01; p < 0,0001; Std. Error = 41,21 DW = 2,72

CIE, 5)

where FR, — fixed asset productivity (funds return) in period t; DFA, — depreciation rate of fixed assets in perfod t; PFA;
— profitability of fixed assets in period t; AMR, — asset mobility coefficient in period t; IR, — investment ratio in period t;
CIS, — capital investment per UAH 1 of realized output in period t; CIE, — capital expendiiture efficiency coefficient in period
t (Protsykevych, 2025).

It should be noted that in Ukraine’s IT sector, each 1% increase in the depreciation level of material and technical assets
leads to a 0.23% decrease in their efficiency (with a 95.0% confidence level). At the same time, effective management of
this component of resource provision results in a 1.0% improvement in fixed asset productivity when the asset mobility
level rises by 0.13% (with a 95.0% confidence level).

The investment policy improvement process requires significant attention from the management of domestic IT businesses.
According to the analysis, several positive effects can be expected:
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. a 1.0% increase in the investment ratio enhances the efficiency of material and technical potential realization by
0.37% (with a 95.0% confidence level);

= a 1.0% growth in capital investment per UAH 1 of realized output accelerates the expansion of material and technical
resources by 1.24%.

Regarding the innovation and technological component, it is important to emphasize that the realization of IT business
potential is determined primarily by the policy of investment expenditure allocation. According to Equation (6), a 1.0%
increase in the share of innovative products in the total output of the IT sector depends on:

= a 0.20% increase in innovation expenditures financed from equity;

= a 0.21% increase in innovation expenditures financed from capital investments;

= a 0.30% increase in innovation expenditures financed from current financial results.

Together, these factors explain 80.9% of the variance in the analyzed indicator. Although the F-statistic confirms the

overall significance of the model, the relatively high standard error (Std. Error = 150.59) somewhat limits the precision of
the obtained results.

0,204 0,208 0,301
2,105/ CUt ¥ (3 g7 [Ule + (321704 ©)
R? = 0,809; F (5,01) = 7,17; p < 0,0001;
Std.Error = 150,59; DW = 2,78

cll,
SIPt =

where SIP, — share of innovative products in the total volume of realized output in period t; ICU, — innovation expenditures
per UAH 1 of equity in period t' 1Ul, — innovation expenditures per UAH 1 of capital investment in period t; CII, — cost
Intensity of innovation activities in period t(Protsykevych, 2025).

As a result of the conducted correlation and regression analysis, a number of factors with the greatest influence on the
performance and potential realization of domestic business entities in the IT sector were identified. In particular, the
analysis made it possible to determine the key trends in the utilization of the intellectual and human, financial and invest-
ment, material and technical, and innovation and technological components, which should serve as strategic benchmarks
for improving state policy on IT startup development in Ukraine.

DISCUSSION

Unlike typical proposals for analyzing state regulation of economic activities, including high-tech sectors, there has emerged
a need to identify, firstly, the challenges facing the current period of Ukraine’s national economy and the nature of their
impact on the development of high-tech startups, particularly in the ICT field, as well as the shortcomings, advantages,
and achievements of state policy in this area; and, secondly, the opportunities, especially at the stage of post-war recon-
struction of Ukraine’s national economy. The identification of factors influencing the formation and realization of high-tech
startup potential in the IT sector remains a matter of scholarly discussion. A nhumber of constraining factors and processes
continue to hinder sectoral growth, including:

= limited domestic market capacity, which restricts stable resource provision and scalability of startup projects;

= insufficient mechanisms for guaranteeing investment protection and property rights, leading to investor uncertainty
and higher perceived risks;

= low business activity and poor quality of business processes within the IT startup ecosystem;
= inadequate levels of digital literacy and insufficient maturity of the information society.

The conceptual provisions for substantiating the basic structure of the potential of high-tech startups in the ICT sector
should, unlike other approaches, firstly, take into account the conditions for proper formation, rational allocation, and
effective utilization of resources, as well as the full implementation of management functions; and, secondly, the state and
trends of a high-quality management organization system and the development of infrastructure to support and promote
the high-tech startup sector. The author’s interpretation of the potential of high-tech startups in the ICT sector focuses on
substantiating the sector’s capacity to achieve the maximum possible quantitative and qualitative outcomes in its function-
ing and development, including the realization of the socio-economic interests of its stakeholders at the macro-, meso-,
and micro-levels of national economic management. Given these challenges, the modeling of resource-functional processes
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should encompass those trends that currently impede the development of high-tech IT startups in Ukraine. In this context,
state intervention becomes critically necessary to mitigate or neutralize the negative effects of such limitations.

Existing approaches to managing the potential of high-tech startups in the IT sector are largely limited to descriptive and
statistical analyses of the sector. However, such approaches do not capture the systemic relationships between resources
and startup outcomes, which reduces the effectiveness of managerial decisions. This study proposes integrating descrip-
tive, comparative, and structural-temporal analyses with econometric methods (correlation, regression, and variance anal-
ysis). This integration enables a quantitative assessment of the interdependencies among key resource and performance
indicators, providing a more robust methodological foundation for the strategic management of the formation and realiza-
tion of high-tech startups’ potential in the ICT sector.

The use of a broad range of econometric tools (F-statistics, t-tests, coefficient of determination, Durbin—Watson statistics,
regression standard error, and p-testing) significantly enhances the reliability of conclusions and ensures the methodolog-
ical completeness of the analysis. Accordingly, the proposed approach provides a systematic, quantitative, and practically
oriented framework for aligning the managerial, technological, and economic aspects of startup development. This, in
turn, facilitates the effective promotion of the exponential growth of high-tech IT startups in the context of global digital
competition.

CONCLUSIONS

The application of various econometric tools — including correlation, regression, variance, and covariance analyses — within
the framework of the resource-functional approach has made it possible to quantitatively assess the influence of intellectual
and human, financial and investment, material and technical, and innovation and technological factors on the level of
potential realization of business entities in Ukraine’s IT sector.

A number of statistically significant dependencies were modeled, allowing for the identification of interrelations among the
selected indicators across all components of resource provision:

1.  For the intellectual and human component, the volume of output per employed person was found to depend on the
level of equity per employee, the share of the labor compensation fund in total sales, the overall personnel turnover
ratio, capital investment per employee, and the efficiency of working time utilization.

2.  For the financial and investment component, the turnover of current assets depends on the maneuverability of own
working capital, the asset ratio, asset mobility, the level of current liabilities coverage, and the coefficient of provision
of current assets with own funds.

3.  For the material and technical component, the efficiency of fixed asset utilization depends on the depreciation level
of fixed assets, their profitability, capital investment per unit of output, and coefficients of asset mobility, investment
activity, and efficiency of capital expenditures.

4.  For the innovation and technological component, the share of innovative products in total sales depends on innovation
expenditures per unit of equity, per unit of capital investment, and the cost intensity of innovation activities.

The results obtained serve as baseline benchmarks for the development and implementation of public policies aimed at
shaping a favorable environment for the advancement of high-tech startups in the IT sector. Achieving these benchmarks
requires a comprehensive and proactive state policy, which should be directed, on the one hand, toward eliminating
systemic weaknesses and shortcomings in the functioning of the national economic system and, on the other hand, toward
mobilizing the key drivers of progress — institutional transformation, structural modernization, and innovation-based
growth.

Future research should focus on the further refinement of methodological and applied tools for evaluating the potential of
high-tech startups in the IT sector, particularly through the development of integral indices and models that reflect the
interrelations among the components of the resource-functional approach. Another promising direction involves scenario
modeling of IT startup potential realization within the context of Ukraine’s digital economic transformation and the en-
hancement of state policy for supporting high-tech entrepreneurship.
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Kyuywnk 1., Jlynak P., JloboxuHeys /1., lpoynkesuy K., lNpouymkesmny A., MukutiH O.

LL0A0 MOAE/TFOBAHHSA NMPOLECIB ®OPMYBAHHS TA PEAJTI3ALIIT MOTEHLIANY
BNCOKOTEXHOJIOINTYHUX CTAPTANIB Y FAJ1Y3I IKT: AlTPOBALIA PECYPCHO-
®YHKUIOHAJIbHOIO TA EKOHOMETPUYHOIO NIAXOAIB

Y cTaTTi 34iicHEHO HayKOBO-MpUKIaAHe ObI'pyHTYBaHHS BAOCKOHANEHHS MOAENIOBaHHS npoLeciB hopMyBaHHs Ta peani-
3auii noTeHLjiany BUCOKOTEXHOJONMYHUX cTapTaniB y rany3i IKT wnsxom anpobaLii pecypcHO-(yHKLiOHaIbHOrO Ta EKOHO-
METPUYHOTO NiaxoAiB. MeToaMKO-NPUKNaaHUIA 6a3nc AOCNIMKEHHS MPYHTYETLCS HA BUKOPUCTAHHI KOpensiLiiHO-perpecii-
HOrO, AMCMEepCiMHOro Ta KoBapiaLifHOro aHanisy Ans 0brpyHTyBaHHS BMMBY YMHHUKIB peCypcHOro 3abe3neyeHHs Ha pe-
anisauilo noTteHuiany cy6’ekTiB rocnogaptoBaHHsa B ranysi IKT YkpaiHu. [J0 KIHOHOBMX XapakTepucTuk OpMyBaHHS Ta
peanisauii NoTeHuiany BUCOKOTEXHOMOrMYHUX cTapTanis y ranysi IKT BigHeceHO npouecu iHTenekTyanbHO-Kagposoro, di-
HaHCOBO-iHBECTMLIMHOMO, MaTepiaslbHO-TEXHIYHOIO Ta iIHHOBALIMHO-TEXHOMOrYHOro 3abe3neyeHHsi. OHOBMIEHHS Ta OCy4ya-
CHEHHS YNpaBniHCbKMX pilleHb LWOAO MOKPaLLeHHs peanisauil noTeHuiany BUCOKOTEXHOMOMYHMX cTapTanis y ranysi IKT
3aMpornoHOBaHO 3AIMCHIOBATY LUSIXOM PO3LUMPEHHS! TPAAMLIMHOMO aHanily CTaHy 1 TeHzeHLUii po3suTky IKT-cekTopa Me-
TOAMYHUMU peKOMeHZAUIS MK, CNPSAMOBaHNMK Ha (hOPMYBaHHS y3arasibHIOBasIbHUX BUCHOBKIB LIOAO AKICHMX i KiflbKICHUX
XapaKTepPUCTUK PO3BUTKY rasly3eBMX BUCOKOTEXHOMOrMYHUX CTapTaniB i3 3aCTOCYBaHHAM OMWCOBOrO, KOMMNAapaTUBHOIO Ta
CTPYKTYPHO-TEMMNOPAsbHOO aHaniTUYHOro iIHCTPYMeHTapito. Po3pobneHo cucTeMHy iHopMaLimHOo-aHaniTU4YHy Moaens pe-
anizauii noteHuiany cy6’exTiB rocnofaptoBaHHsi B ranysi IKT, anpobaLiio SKoi 3AiMCHEHO LWISIXOM EKOHOMETPUYHUX PO3-
paxyHKiB, e OCHOBHa yBara 30CepefkeHa Ha BM3HAUeHHi B3aEMO3B'A3KIB i 3aNeXHOCTEN MK 0B6paHNMKM KOMMOHEHTaMM
aHanisy, ouiHIOBaHHI piBHA BNAMBY TEHAEHLIM pecypcHOro 3abe3neyYeHHs Ha 34aTHICTb AocAraTy NOCTaBAEHUX Linel, Bu1-
AIBMIEHHI CTAaTUCTMYHO 3HaYYLLMX BiAMIHHOCTEN MiX cepeaHiMU IHTErpanbHUMMN 3HAYEHHSAMM CKIAA0BUX | CTYNeHs oAHOpIA-
HOCTi BMBipOK; BMINBY SIKICHUX (baKTOPIB Ha pe3ynbTaTh (hOpMyBaHHS Ta peanisalii 4oCNig)KyBaHOro noTeHUiany 3 ypaxy-
BaHHAM CKNAAoBMX i IXHIX eNleMeHTiB, SKi MOXYTb CMOTBOPIOBAaTU BUKOHAHHS MOCTaB/IEHNX 3aBAaHb.

KnouoBi cnoBa: iHbopMaLinHO-KOMYHiKaLiiHi TexHonorii, uMdpoBi3allisi, BMCOKOTEXHOMOrYHI cTapTanu, Ccy6'ekT
rocroAaptoBaHHs, MEHEMKMEHT, iHHOBALIiiHO-TEXHOMOrMYHA AiSNbHICTb, AepXKaBHA MOMiTUKA, pecypcHe 3abesneyeHHs,

noTeHuian, po3BUTOK
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