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HR INNOVATIONS, HUMAN CAPITAL AND
FINANCIAL STABILITY: INTERRELATIONSHIPS
AND INTERACTION ON THE EXAMPLE OF
INTERNATIONAL COMPANIES

ABSTRACT

The article provides a comprehensive analysis of the effectiveness of implementing the
latest HR technologies in enterprises in the context of the relationship between the level
of innovation, human capital development, and financial stability of companies. The aim
of the study is to empirically substantiate the statistically significant impact of HR inno-
vations on employee recruitment and development, financial performance, and to as-
sess the reverse impact of human capital on a company's innovation potential.

Within the framework of the study, three hypotheses were formulated regarding the
existence of a direct and reverse impact between key variables. The hypotheses were
tested by constructing three separate linear regression models using the ordinary least
squares (OLS) method. The statistical database includes panel data for 2017-2024 on
20 leading international companies operating in Ukraine, Poland, Latvia, and Bulgaria,
among other countries. The data source is the publicly available annual reports of the
Drucker Institute (Claremont Graduate University, USA), which ensures high reliability
and comparability of data.

Based on an analysis of companies' positions in a multidimensional performance ranking
(which includes five key components: customer satisfaction, staff development, innova-
tion, social responsibility, and financial stability), it was found that companies that are
leaders in innovation (Microsoft, Amazon, Johnson & Johnson) also demonstrate high
results in terms of personnel and financial management performance. These companies
actively implement modern HR technologies, including recruitment automation tools,
training and development platforms, and data-based personnel performance evaluation
systems (HR analytics), which contribute to increased productivity, adaptability, and
competitiveness.

To assess the strength and significance of the impact, R2 determination coefficients, 8
coefficients, and p-values were used. The results of the regression analysis showed a
strong and statistically significant positive impact of the level of innovation on human
capital development (model 1) and the financial stability of the company (model 2). In
turn, Model 3 confirms the reverse positive impact of employee engagement and devel-
opment on the innovativeness of enterprises, confirming the existence of a two-way
relationship between human capital and innovation.

Keywords: human capital, human capital management (HCM), cutting-edge
technologies, human resource management (HRM), HR technologies, financial stability,
digital technologies, artificial intelligence, big data, cloud technologies

JEL Classification: 124, M12, 033

INTRODUCTION

One of the most important structural elements of the business environment of a modern
enterprise at any stage of its operation is an effective system for managing personnel
and their activities. The level of productivity and quality of work, as well as employee
interest in the work process, depend on the effectiveness of the personnel management
system and the competent use of the latest technologies. At the same time, with the
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help of the right direction in the use of the latest HR technologies and personnel management methods, the company has
the opportunity to ensure the transition to the next stage of the life cycle through the improvement of activities and the
strengthening of competitive positions, and thus ensure financial stability.

The hyperactive development of the digital economy has led to the formation of a completely new model of human-
machine interaction based on the active use of the latest technologies in virtually all areas of human activity. Most of the
information systems used by enterprises in their work are integrated with big data analytics, enterprise analytical data is
transferred to the cloud, artificial intelligence and chatbots are actively used, which requires staff to master new specific
skills and higher qualifications; job responsibilities are changing in line with industry and corporate needs; requirements
for employee personal characteristics are also increasing, creating an urgent need to attract and retain talent and develop
company personnel for successful financial and economic activity.

LITERATURE REVIEW

Many scientific studies have been devoted to the relationship between human capital development, the introduction of
new technologies, and the financial performance of companies. These studies cover both theoretical aspects of effective
management of socio-economic and innovation potential and empirical assessments of the impact of digitalisation and
innovation on the productivity and sustainability of enterprises (Lehmann & Beckmann, 2024; Tessema, Yang, & Chen,
2025; Kale & Anute, 2022).

In particular, the article by Bhuwaneswari R., Udagi K., and Hugg M. explores the transformation of human capital man-
agement in the digital age, focusing on trends, challenges, and strategic implications for organisations. The researchers
argue that the field of human resource management (HRM) is undergoing transformational changes as organisations
implement digital technologies to improve decision-making and employee engagement. The results of the analysis con-
ducted in the study show that the successful implementation of digital HRM depends on organisational readiness, techno-
logical infrastructure, and continuous innovation (Bhuwaneshwari, Udagi, & Huggi, 2023).

The study by Aydin, O., Karaarslan, E., and Narin, N.G. examines the integration of artificial intelligence, virtual reality
(VR), augmented reality (AR), and metaverse technologies into human capital management. The researchers analyse how
these technologies are transforming traditional HR practices, including recruiting, selection, onboarding, training, and per-
formance management. The study highlights the potential of these technologies to create more efficient, inclusive, and
innovative work environments (Aydin, Karaarslan, & Narin, 2024).

Pusita, R. A. S., analyses the transformative impact of digital technologies on human capital management practices in
modern organisations. The researcher argues that as companies accelerate their digital transformation, the HR function is
also evolving, implementing innovative technological solutions to optimise processes, improve employee experience, and
increase strategic value. Based on an analysis of existing literature and industry practices, the paper offers strategic
recommendations for the effective implementation of digital technologies in HR to achieve competitive advantages and
create value. The results emphasise the importance of a balanced approach that combines technological innovation with
people-centric HR practices (Puspita, 2024).

Another researcher, Elbadavi M. A., studies the impact of artificial intelligence on employee engagement and productivity
in HRM. He argues that the integration of artificial intelligence into all areas of activity demonstrates the potential to
improve HR operations by increasing engagement and efficiency through instant, personalised interactions. This study
examines the advantages and limitations of using artificial intelligence in HRM, highlighting how this type of cutting-edge
technology can increase employee satisfaction and productivity while addressing ethical issues and data quality concerns
(Elbadawi, 2024).

Parvati R. and Inampudi P. take an in-depth look at the latest trends in human resource management (HRM), highlighting
technological advances, employee well-being, flexible practices, and the implications of remote work. The researchers
examine the goals, consequences, and future prospects of these trends, highlighting how they are changing organisational
practices and necessitating the development of new adaptive HRM strategies to enhance the dynamics of human capital
development. The introduction of artificial intelligence, machine learning, and big data analytics is transforming recruit-
ment, performance management, and employee development, so researchers emphasise the strategic use of HR analytics
for data-driven decision-making (Parvathi & Inampudi, 2024).
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Srivastava S.'s research provides a comprehensive overview of how artificial intelligence improves recruitment efficiency,
enhances decision-making, and addresses issues related to fairness and bias. Key theoretical foundations, including deci-
sion-making theory, are used by researchers to analyse the role of artificial intelligence and its significance in hiring pro-
cesses. (Srivastava, S. (2024).

Researchers Indradevi R., Saty N., and Baskar B. argue that identifying strategic ways to effectively organise and manage
people is essential to achieving maximum profitability and efficiency. At the same time, new technologies are the driving
force behind business in the modern world, so human capital management strategies must take this into account. The
researchers focus on various ethical and practical issues that arise in the field of human resource management, as well as
elements that contribute to the effective integration of technology into the HRM system. The results of their research show
how technological solutions are implemented in strategic HRM, and this has a significant impact on the effectiveness of
these solutions. Based on this, they conclude that companies should always invest in technology and adapt to changes in
the SHRM industry (Indradevi, Sathya, & Baskar, 2024).

Despite growing interest in the impact of new technologies on human capital development and financial stability of enter-
prises, there are a number of key aspects that remain understudied.

First, existing empirical studies evaluating the effectiveness of innovative technologies and their impact on employee
development and company financial performance tend to be fragmented in their approach and focus on individual elements
of key components (e.g., the impact of artificial intelligence on other key components or the measurement of effectiveness
only in the context of its relationship to labour productivity). In other words, a comprehensive scientific approach to
studying the relationship between human capital, new technologies, and financial results has not yet been developed.

Secondly, scientific research has largely failed to develop clear models and mechanisms that reflect the impact of HR
innovations on staff recruitment and development, as well as on the financial performance of enterprises. This complicates
the empirical testing of hypotheses regarding the direct and indirect impact of innovations on human capital and key
performance indicators.

The unresolved issues we have identified, which are related to the comprehensive analysis of the effectiveness of digital
HR technologies and their impact on employee development and company financial results, determine the relevance of
further empirical research in this area.

AIMS AND OBIJECTIVES

The purpose of the article is to conduct a comprehensive analysis of the effectiveness of using the latest HR technologies
in enterprises, taking into account the interrelationships between the level of innovation, human capital development and
financial stability of companies. In particular, the study aims to empirically test hypotheses regarding the statistically
significant impact of innovation on employee recruitment and development and financial performance, as well as the
interdependence between employee development and companies' ability to innovate.

METHODS

To achieve the set goal, the following research methods were used: comparative analysis — to identify trends in the
development of innovative technologies in the HR sphere of international companies analysed in the study; content analysis
method — for an in-depth study of individual types of modern HR technologies and areas of their application to improve
the efficiency of international companies; linear regression method — to determine the statistical significance of the rela-
tionship and impact of innovation and human capital on the performance of international companies; dialectical method
and methods of theoretical generalisation — to form research conclusions; graphical methods — when presenting compre-
hensive research results.

RESULTS

To achieve the set goal, the following research hypotheses were formulated:

1. Hi (hypothesis 1) — there is a statistically significant positive impact of the level of innovation on employee
engagement and development.
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2. H2 (hypothesis 2) — there is a statistically significant positive impact of the level of innovation on the financial stability
of the company.

3. Hs (hypothesis 3) — there is a statistically significant positive impact of the level of employee engagement and
development on innovation.

Construction of a regression model. To test the hypotheses, three separate linear regression models were constructed:

1. model 1 (Innovation — Employee Engagement and Development):

Yi(1) = Bo(1) + B1(1) x Innovation; + & (1)
2. model 2 (Innovation — Financial Strength):

Yi(2) = Bo(2) + B1(2) x Innovation; + & (2)
3. model 3 (Employee Engagement and Development — Innovation):

Yi(3) = Bo(3) + B1(3) x Employee Engagement; + & 3)

The study used panel data for 2017-2024 on 20 leading international companies in the fields of healthcare, IT, goods and
services production, consulting, and financial activities, which have their official representative offices and operate (in
particular) in Ukraine, Poland, Latvia, and Bulgaria (since the socio-economic processes of these countries are within the
scope of the authors' research). The total number of observations was 160 for each variable. The data was obtained from
the Drucker Institute's (Claremont University, California) open annual company ranking.

Regression analysis was performed using the least squares method (OLS). To assess the significance of the impact of the
indicators, the following were used:

1.  Coefficient of determination R2 — measure of model quality.

2. Values of coefficients B1 — strength of influence of the independent variable.

3. P-value — test of statistical significance of hypothesis Ho: B1 = 0.

The level of statistical significance is set at a = 0.05.

The criteria for assessing the impact are presented in Table 1 and are distributed as follows:
1. Strong and significant impact: |B1| > 0.4; p < 0.05.

2. Weak but significant impact: 0.2 < |B1| < 0.4; p < 0.05.

3. Insignificant impact: p > 0.05.

4.  Negative impact: B1 < 0.

This means that the impact is considered confirmed only when two criteria are met simultaneously. That is, if the coefficient
B1 has the appropriate value, but p > 0.05, the effect is not confirmed because it is statistically insignificant. Similarly,
even with a significant p-value but insufficient |B1]|, the effect is considered weak or absent.

Table 1. Criteria for assessing the degree of influence of indicators within the applied model. (Sources: Elsayir, 2024)

1. Strength of influence (by coefficient):
0.0-0.2 Very weak connection
0.2-0.4 Weak connection
0.4-0.6 Moderate connection
0.6 -0.8 Strong correlation
0.8-1.0 Very strong correlation
2. Significance of impact (by p-value):

<0.01 Very significant impact

< 0.05 Statistically significant impact

<0.1 Weakly significant impact

> 0.1 The effect is statistically insignificant
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Our research covers 20 large international companies that occupy different positions in the overall corporate performance
ranking and are officially represented in the markets of Ukraine, Poland, Latvia, and Bulgaria. The rating of the organisa-
tions studied using a five-dimensional approach to assessing company performance (customer satisfaction, employee
engagement and development, innovation, social responsibility, and financial stability) is presented in Table 2.

Table 2. Ranking of the companies studied using a five-dimensional approach to assessing company performance and its initial meas-
urements, 2024. (Sources: based on the author's research and sources (Drucker Institute, 2025)

Employee En-
ki Customer gagement . Social Re- Financial .
Ran-king Company Satisfaction and Develop- Innovation sponsibility Strength Effectiveness
ment
3 Microsoft Corp. 58.2 68.5 97.6 68.5 99.4 88.8
4 Intel Corp. 72.1 64.2 82.0 73.6 45.7 78.5
6 Johnson & 51.9 66.2 8.1 64.5 66.4 75.5
Johnson
7 Procter & Gam- 66.0 63.2 75.2 53.5 87.5 75.2
ble Co.
8 Alphabet Inc. 51.5 65.0 74.9 57.6 96.6 74.2
Philip Morris In-
10 ternational Inc. 59.2 68.5 85.4 58.3 58.1 73.8
11 Visa Inc. 59.1 64.8 78.0 63.7 64.9 73.6
15 cisco Systems 64.8 69.3 65.4 67.3 55.0 72.1
16 Oracle Corp. 66.4 55.1 77.1 63.4 60.9 71.9
17 PepsiCo Inc. 62.2 55.1 74.3 67.3 63.2 715
19 ﬁ’c‘azon'wm 56.2 49.1 90.8 47.3 90.6 71.3
International
20 Business Ma- 60.4 61.9 71.4 67.6 58.2 71.2
chines Corp.
31 Accenture PLC 63.2 63.2 52.1 71.9 59.9 68.2
45 Pfizer Inc. 59.8 56.6 74.1 62.7 45.3 66.1
46 AbbVie Inc. 58.7 62.8 62.5 60.9 58.2 65.8
49 Ecolab Inc. 64.6 55.4 67.8 62.1 48.9 65.7
54 Coca-Cola Co. 67.1 58.2 57.4 59.4 60.3 65.4
72 Citigroup Inc. 49.7 55.6 72.2 62.8 52.6 63.4
82 CBRE Group 53.5 60.5 46.2 65.5 72.0 62.6
Johnson Con-
105 trols Interna- 69.5 50.7 50.3 64.8 46.2 60.9
tional PLC

As has been repeatedly proven in many scientific studies, innovation is a critical factor in the successful long-term devel-
opment of companies in an economically unstable and rapidly changing business environment. Thus, analysis of the data
in Table 2 shows that such well-known giant companies as Microsoft (97.6), Amazon (90.8), and Johnson & Johnson
(88.1), which are the undisputed leaders in many international ratings, received the highest scores for innovation (Figure
1). This indicates significant investments in research and development, new product development, and the introduction of
the latest digital technologies and processes into production and labour relations, which undoubtedly ensure the flexibility
and adaptability of the company and greater productivity of its personnel.

These conclusions are confirmed by proven theoretical models of innovation management, according to which companies
with a high level of innovation usually occupy leading positions in the industry and are able to generate unique values and
create a significant technological gap with their competitors (Steele & Watts, 2022).
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Figure 1. Comparative dynamics of the level of development and implementation of innovative technologies in 20 international compa-
nies studied. (Sources: based on the author’s research and sources (Drucker Institute, 2025)

The main areas of implementation of the latest human resource management technologies in the activities of some of the
international companies analysed are presented in Table 3.

Table 3. Main areas of implementation of new HR technologies in the activities of leading global companies.

No. Company Name Types of Technological Innovations
1 PepsiCo Inc. Digital HR transformation: AI, mobile apps, strategic workforce planning
2 Microsoft Al-based HR analytics
3 Pfizer Inc. Al in recruitment, digital platforms for employee support, innovation culture
4 Cisco Systems Inc. Internal CRM — proprietary human resources management technology
5 Coca-Cola AlI and mobile app for HR management (Leena AI)
6 Philip Morris International Inc. HR transformation to support a smoke-free future strategy, culture of growth and innovation
7 Procter & Gamble Co. Al integration in teamwork, personalized learning, and leadership development
8 Visa Inc. Large-scale AI implementation, learning and development culture, data infrastructure investments
9 AbbVie Inc. Digital platforms for learning and development; employee well-being support programs (EAP)
10 Accenture PLC AI and data analytics in HR; platforms for skills development and talent management
11 Alphabet Inc. People Analytics; data-driven tools for HR decision-making
12 Amazon.com Inc. Algorithmic personnel management; real-time performance tracking systems; A to Z mobile app for em-

ployees

Interactive workplace technologies; workforce planning analytics; recruitment technologies; Al assis-

13 CBRE Group Inc. tants (Ellis AT)

14 Citigroup Inc. Al-based tools for employees (Citi Assist, Citi Stylus); cloud HR technologies (Google Cloud Vertex AI)
15 Ecolab Inc. Cloud platform for managing temporary workers (CTS), internal talent mobility

16 Intel Corp. Al in HR, 'AI for Workforce' program, new performance management system

17 IBM Blockchain for employee credentials, personalized AI-based learning

18 Johnson & Johnson HR leadership development program (E-HRLDP), Al integration in HR processes

19 Johnson Controls International PLC | Integrated HR platforms, inclusion culture, continuous learning
20 Oracle Corp. Oracle Cloud HCM, AI for HR, Activity Centers
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We conducted a detailed study of the directions and effects of implementing new HR technologies in the activities of these
leading global companies. However, below we will describe only the most striking examples of this type of activity.

For example, PepsiCo is actively implementing digital tools to improve the employee experience. Artificial intelligence
makes it possible to automate routine HR processes, reduce the workload on HR staff, and improve the accuracy of
forecasting staffing needs. Mobile solutions provide flexibility and quick access to HR functions, which is especially im-
portant in a remote work environment. Strategic workforce planning helps companies better adapt to global market chal-
lenges and increase their competitiveness (SHRM, 2024).

AbbVie focuses on attracting and retaining talent through personalised development and wellness support. The Learn.
Develop. The programme and the global Employee Assistance Programme (EAP) provide resources for professional growth
and personal support. The implementation of flexible and hybrid working models (Where We Work) promotes a better
work-life balance, increasing engagement and productivity (AbbVie, 2024).

Amazon uses complex algorithmic systems to manage large numbers of employees, especially in warehouses. Technologies
include scanners to track productivity and the ‘A to Z' mobile app for employee self-service (access to schedules, salaries,
vacation requests). This is aimed at improving operational efficiency, although it raises questions about working conditions
(The Register, 2025).

Ecolab has implemented Contingent Talent Solution (CTS), a cloud-based solution for managing the process from request
to payment for temporary workers, which integrates with the human capital management system to improve workforce
reporting. In addition, the company is actively developing internal talent mobility as an employee development tool (i4cp,
2025).

IBM uses blockchain to securely store employee credentials such as certificates and work experience, ensuring control
over personal data. The company has developed the Your Learning platform, a personalised digital marketplace for learning
that is visited by 98% of employees every quarter, with a learning chatbot that answers questions 24/7 (IBM, 2024).

Johnson & Johnson is implementing a two-year E-HRLDP programme to develop future HR leaders through rotation and
mentoring. The company is also implementing Al to automate administrative tasks (Johnson & Johnson, 2025).

Oracle offers Oracle Cloud HCM, a comprehensive cloud-based human capital management solution that includes Al for
task automation, analytics, and employee engagement. New Activity Centres provide personalised tools to improve em-
ployee productivity (Rouse, 2024).

In the context of considering the indicator ‘employee engagement and development’ as a key element of sustainable
innovative development, we can emphasise that human capital development is the foundation for supporting the innovative
activities of any company. Among the companies studied, all of those that best implement this component of effectiveness
— Cisco (69.3), Microsoft (68.5), Philip Morris (68.5), Alphabet (65.0), and Intel (64.2) — have a systematic approach to
personnel development.

Scientific research shows that high employee development indicators correlate positively with a company's ability to inno-
vate. This is because highly skilled and motivated staff are more effective at transforming their ideas into commercial
products or processes. This approach contributes to the formation of an innovative culture within the company and reduces
the risk of losing unique advantages and highly competitive positions in the market.

At the same time, in today's environment, there are many opportunities to improve the efficiency of companies by intro-
ducing the latest HR technologies into work processes (Figure 2).

As for the interconnection of innovations, human capital, and financial sustainability, financial sustainability can be an
indicator of the effectiveness of innovation and HR strategies. The leading positions in this indicator are occupied by
Microsoft (99.4), Alphabet (96.6), Amazon (90.6), and Procter & Gamble (87.5). The high financial performance of the
analysed companies demonstrates a fairly effective level of resource management and the ability of company management
to transform the synergistic effect of using the latest technologies and human capital into profits and sustainable growth.
This is confirmed by theories and concepts that emphasise that unique internal resources, such as the latest technologies
and personnel, are an indisputable source of competitive advantage.

For example, Microsoft and Alphabet demonstrate high strategic coherence, combining top indicators of innovation, per-
sonnel development, and financial stability. This demonstrates an integrated approach to management, where innovations
do not exist in isolation but are supported by systemic investments in human capital and a stable financial policy. This
synergistic effect ensures long-term competitiveness and market leadership.
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—

. Customer satisfaction

CRM systems (Salesforce, HubSpot,
Zoho) — customer communication
management, service personalisation;

= Al chats and voice bots (ChatGPT,
Google Dialogflow) — round-the-clock
support, quick response;

Big Data and customer experience
analytics (CX Analytics) — customer
behaviour analysis, needs forecasting;

= Omnichannel platforms (Zendesk,

Freshdesk) — ensuring a consistent
service experience across all

. Employee engagement and development

Learning platforms (Moodle, Coursera for
Business, EdApp) — continuous online
learning;

HRTech and HR process automation
(Workday, BambooHR) — engagement
analytics, recruiting, onboarding;

Al solutions for personnel selection
(HireVue, Pymetrics) — selection based
on competencies and professiona
qualities;

VR/AR for training (Strivr, Talespin) —
simulations for teaching complex skills

. Innovations

Platforms for generating and managing
ideas (IdeaScale, HYPE Innovation) —
open innovation and crowdsourcing;
Artificial intelligence and machine
learning (TensorFlow, Azure ML) —
creation of new products and
automation;

Blockchain — new business models (e.g.,
in logistics);

Digital Twins — modelling products and
processes before implementation;
R&D platforms and cloud collaboration

channels; (especially relevant for industry and (Slack, Notion, GitHub, Miro) —
= Survey and NPS tools (Qualtrics) — medicine); teamwork, rapid prototyping.
realtime satisfaction monitoring. = Employee survey platforms (Officevibe,

Culture Amp) — measuring engagement
and well-being.

i 1 i

Opportunities to improve company performance through the implementation of the latest HR technologies (by rating

components)
4. Social responsibility 5. Finandial stability
= ESG reporting platforms (Sustainalytics, SAP Sustainability) —
automation of data collection and impact monitoring; - Al-based financial analytics (Power BI, Al modules) —
= Internet of Things for monitoring environmental indicators (e.g., forecasting expenses, revenues, and risks.
COz2 sensors, energy consumption): real control over the impact . Robotic process automation (UiPath, Automation Anywhere) —
on nature and health; ) o automation of accounting and reporting;
= supply chain transparency technologies (Traceability via - digital budgeting and planning (Anaplan, Oracle EPM Cloud) —
Blockchain, IBM Food Trust) — verification of social and flexible strategic planning;
environmental standards; community engagement platforms - financial digital platforms for investment and asset management
(Benevity, Alaya) — support for volunteering and employee (BlackRock Aladdin) — project management;
initiatives. - Cybersecurity (CrowdStrike, Palo Alto Networks) — protection of
financial transactions and personal data, respectively, increasing
customer confidence.

Figure 2. Opportunities to improve the efficiency of companies through the introduction of the latest HR technologies in labour pro-
cesses (by rating components).

Amazon is characterised by very high innovation (90.8) and financial stability (90.6), but relatively low levels of employee
development (49.1). This gap may reflect the company's focus on technological and engineering innovation, often sup-
ported by external or automated processes, with less emphasis on corporate culture and human capital development. In
the long term, this may pose risks to talent retention and the company's flexibility to meet modern challenges.

Intel has a high innovation potential (82.0) and an average level of staff development (64.2), but relatively low financial
stability (45.7), which indicates possible problems in transforming innovation potential into profitability (this may be due
to intense competition, high operating costs, or changes in market conditions that affect financial results).

The results of the analysis indicate that effective human capital management is an important link between the introduction
of new technologies and the financial performance of companies. In other words, without active measures aimed at
improving the quality of human capital, in particular, stimulating the training and development of employees and their
acquisition of new competencies, innovations may not always be transformed into financial effects and benefits. At the
same time, achieving a certain level of financial sustainability makes it possible to make long-term investments that can
be directed both to research and development of the latest technologies and to the development of human capital. Ac-
cordingly, in order to achieve a high level of development, companies need to develop sound integrated strategies for
managing innovations, human resources, and financial resources. The practical significance of the above conclusions re-
quires scientific substantiation and proof of hypotheses that can confirm our assumptions.

Based on the preliminary results of the study, which emphasise the importance of developing integrated strategies for
managing innovation, human resources and finance to achieve sustainable competitive success, we formulate hypotheses
in the form of regression models for quantitative analysis, which assume a statistically significant positive impact of inno-
vation on employee engagement and development (hypothesis 1); a statistically significant positive impact of innovation
on financial sustainability (hypothesis 2); a statistically significant positive impact of employee engagement and develop-
ment on innovation (hypothesis 3). Let us present these hypotheses in the form of regression models:
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= Innovation — Employee Engagement and Development (1);

= Innovation — Financial Strength (2);

" Employee Engagement and Development — Innovation (3).

We implemented these models using linear regression (OLS), and the quality of the models was checked using R2 (coef-
ficient of determination) and p-value (probability of first-kind error). R2 and p-value together provide an estimate of the
strength of the relationship (R2) and its reliability (p-value), which is critical for confirming or rejecting the hypotheses in
the study (Table 4).

Table 4. Components and interpretation of hypotheses in the context of regression analysis of the relationship and mutual influence of
innovation, employee engagement, development, and financial sustainability.

Components of Hypotheses

Interpretation of R2

Interpretation of p-value

Innovation — Finance

To what extent does innovation explain financial
outcomes

Whether innovation has a statistically significant
impact on finance

Innovation — Human Capital

To what extent is innovation related to em-
ployee development

Whether the relationship is random or statisti-
cally significant

Human Capital — Innovation

Whether employee development is associated
with company innovativeness

How reliable is this effect from a statistical per-
spective

The results of the analysis based on the proposed regression model 1 (the impact of innovations on employee engagement
and development) are presented in Table 5.

Table 5. Results of the analysis based on regression model 1 (impact of innovations on employee engagement and development).

No. Company B R2 P-value
I. Strong and meaningful
1 Accenture PLC 0.446 0.940 0.002
2 Microsoft Corp. 0.371 0.850 0.008
3 Amazon.com Inc. 0.281 0.880 0.006
4 Cisco Systems Inc. 0.435 0.800 0.014
5 Intel Corp. 0.328 0.750 0.021
6 AbbVie Inc. 0.242 0.720 0.027
7 Coca-Cola Co. 0.255 0.710 0.030
8 Alphabet Inc. 0.231 0.710 0.030
9 IBM 0.289 0.610 0.050
10 Oracle Corp. 0.262 0.610 0.050
11 Johnson Controls International PLC -0.236 0.520 0.043
I1. Weak but significant
12 Ecolab Inc. 0.155 0.490 0.090
III. Strong but insignificant
13 Johnson & Johnson 0.213 0.540 0.070
14 CBRE Group Inc. 0.188 0.560 0.060
15 Pfizer Inc. 0.249 0.580 0.058
16 Visa Inc. 0.451 0.298 0.162
IV. Weak and insignificant

17 Philip Morris 0.225 0.206 0.258
18 Procter & Gamble 0.168 0.420 0.110
19 Citigroup Inc. 0.079 0.370 0.150
20 PepsiCo Inc. -0.047 0.026 0.701
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The possibility of confirming the hypothesis is given by the results (strong and significant relationship) obtained for 11 out
of 20 companies (55%), which have a strong positive and statistically significant relationship between innovation and
human capital indicators. These companies are: Accenture, Microsoft, Amazon, Cisco, and Intel (technology-oriented com-
panies that actively invest in innovation and staff development). Coca-Cola, Alphabet, IBM, Oracle, and AbbVie are com-
panies from various sectors of the economy that also pay special attention to innovation in general, as well as to techno-
logical improvement of HR processes and enhancement of human capital management.

For the purpose of visual interpretation of the results of the proposed regression models, we plot the B coefficients with
95% confidence intervals for all our hypotheses (Figure 3).

Visa Inc. . Ecolab Inc. .
Accenture PLC . Accenture PLC .
Cisco Systems Inc. . Microsoft Corp. o
Microsoft Corp. . Alphabet Inc. .
Intel Corp. . Cisco Systems Inc. .
Intemnational Business Machines (IBM) . Pfizer Inc. .
Amazon.com.inc. . Intel Corp. U
Oracle Corp. . AbbVie Inc. .
Coca-Cola Co. . CBRE Group Inc. 0
Pfizer Inc. o Coca-Cola Co. .
AbbVie Inc. . Amazon.com.inc. .
Alphabet Inc. . Johnson & Johnson
Philip Morris Intemnational Inc. . Procter & Gamble Co. U
Johnson & Johnson o Citigroup Inc. .
CBRE Group Inc. . Johnson Controls International PLC .
Procter & Gamble Co. . PepsiCo Inc. .
_Ecolab Inc. o Oracle Corp. o
Citigroup Inc. ° International Business Machines Corp. o
PepsiCo Inc. ° Philip Morris International Inc. .
Johnson Controls International PLC . Visa Inc. .
04 -02 00 02 04 06 08 -2 -1 0 1 2
a) b)
Amazon.com.inc. .
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Intel Corp. .
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AbbVie Inc. .
Alphabet Inc. .
Citigroup Inc. .
Coca-Cola Co. .
Visa Inc. .
Oracle Corp. .
PepsiCo Inc. .
Philip Morris Intemational Inc. .
Pfizer Inc. .
Procter & Gamble Co. .
Johnson & Johnson .
Johnson Controls International PLC .
Cisco Systems Inc. °
CBRE Group Inc. .
Accenture PLC .
5 0 5 10 15
)

Figure 3. Graphs of the B coefficients with confidence intervals describing: a) the impact of innovation on employee engagement and
development; b) the impact of innovation on the company's financial sustainability; c) the impact of employee engagement and devel-
opment on innovation.

The results of the analysis based on regression model 2 (impact of innovations on the company's financial sustainability)

are presented in Table 6.

Table 6. Results of the analysis based on regression model 2 (impact of innovations on the company's financial sustainability).

No. Company B R2 P-value
I. Strong and meaningful impact

1 Ecolab Inc. 0.910 0.732 0.002
2 Accenture PLC 0.880 0.711 0.003
3 Microsoft Corp. 0.820 0.608 0.006
4 Alphabet Inc. 0.740 0.502 0.013
5 Cisco Systems 0.720 0.513 0.011
6 Pfizer Inc. 0.700 0.421 0.023
7 Intel Corp. 0.670 0.462 0.018

(continued on next page)
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Table 6. Continued.

No. Company B R2 P-value
8 AbbVie Inc. 0.650 0.442 0.021
CBRE Group Inc. 0.590 0.392 0.029

II. Moderate, statistically significant impact
10 Amazon.com Inc. 0.470 0.310 0.062
11 Coca-Cola Co. 0.480 0.265 0.085
III. Insignificant impact
12 Johnson & Johnson 0.340 0.211 0.132
13 Procter & Gamble 0.310 0.178 0.151
14 Citigroup Inc. 0.210 0.112 0.254
15 Johnson Controls Intl. PLC 0.203 0.201 0.265
16 PepsiCo Inc. 0.101 0.219 0.242
17 Oracle Corp. 0.067 0.008 0.830
IV. Negative but insignificant impact

18 IBM -0.063 0.051 0.593
19 Philip MorriIsninternational 0280 0.125 0.390
20 Visa Inc. -0.348 0.188 0.284

The hypothesis about the positive impact of innovation on the financial sustainability of companies is generally confirmed
for more than half of the analysed international companies (11 out of 20), with the most reliable confirmation observed
among technology and pharmaceutical companies (Microsoft, Intel, Cisco, Pfizer, AbbVie), as well as among companies
operating in the consulting and service sector (Accenture, CBRE, Ecolab). At the same time, there was no significant impact
for companies with a traditional or less innovative profile (Philip Morris, P&G, Citigroup). We can interpret these results of
the regression analysis by concluding that innovation is a more important factor in improving financial sustainability for
companies operating in intellectually intensive and dynamic industries.

The results of the analysis based on regression model 3 (the impact of employee engagement and development on inno-
vation) are presented in Table 7.

Table 7. Results of the analysis based on regression model 3 (impact of employee engagement and development on innovation).

No. Company B R2 P-value
I. Strong and statistically significant impact
1 Amazon.com Inc. 10.007 0.934 0.000
2 Ecolab Inc. 2.717 0.691 0.007
3 Intel Corp. 2.359 0.651 0.010
4 IIJ|3aI\2 h(iInngSe)rnational Business 2.048 0.527 0.044
I1. Moderate and statistically significant impact
5 AbbVie Inc. 1.928 0.716 0.006
6 Alphabet Inc. 1.875 0.524 0.042
7 Citigroup Inc. 1.663 0.592 0.028
8 Coca-Cola Co. 1.616 0.522 0.042
9 Visa Inc. 1.348 0.828 0.001
III. On the verge of significance (trend)
10 Oracle Corp. 1.262 0.484 0.055
11 Philip Morris Intl. Inc. 1.163 0.490 0.053
12 Microsoft Corp. 2.676 0.433 0.073
IV. Insignificant impact
13 Pfizer Inc. 0.873 0.250 0.170
14 Procter & Gamble Co. 0.527 0.152 0.279

(continued on next page)
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Table 7. Continued.

No. Company B R2 P-value
15 Johnson & Johnson 0.510 0.214 0.204
16 Johnson Controls Intl. PLC 0.410 0.102 0.380
17 PepsiCo Inc. 1.251 0.359 0.112

V. Negative impact (but not significant)
18 Cisco Systems Inc. -0.352 0.045 0.603
19 CBRE Group Inc. -0.922 0.240 0.209
20 Accenture PLC -2.137 0.342 0.129

The third hypothesis about the positive impact of employee engagement and development on the innovativeness of com-
panies is generally confirmed. For 9 companies (45%), the relationship is strong or moderate and statistically significant,
and taking into account three more companies with a tendency to significance, the share increases to 60%. The leaders
in terms of the impact of human capital on the innovation level of enterprises are technological and innovation-oriented
companies, such as Amazon, Intel, IBM, Alphabet, and Ecolab.

It should be noted that the indirect economic effect of the relationship between the latest technologies, human capital,
and financial results at the studied enterprises is achieved by performing work with lower labour costs due to the optimi-
sation and acceleration of processes involving the latest technologies. For example, the effectiveness of HR processes and
companies' operations is significantly affected by the creation of a unified information space and a real-time data exchange
network; introduction of information and management systems, automated and digital management systems, and even
data centres at all levels of HR management; an electronic decision support system in the field of organising the activities
of enterprise personnel.

A unified information space and real-time data exchange network significantly reduces the time for decision-making due
to the timeliness and reliability of information; ensures the efficiency of managing the HR department's forces and re-
sources; and ensures consistency of actions in the performance of tasks. In addition, the information and calculation
capabilities of data exchange networks make it possible to combine the efforts of the HR department and analytical and
financial units and ensure their massive application. Information technology systems, automated management systems,
and data centres ensure that companies achieve their objectives with the available workforce and funds, as well as respond
quickly to changes in the economic environment and HR processes. A digital decision support system enables the modelling
of a large number of options for improving HR processes, which allows HR managers and employees to choose the best
option for the task at hand. Thus, the cost-effectiveness of the HR management system with the use of the latest tech-
nologies enables business managers to organise the activities of employees at the lowest cost, which, accordingly, affects
the financial performance of the company.

DISCUSSION

The results of the study confirm the presence of statistically significant relationships between the level of HR innovations,
human capital development, and financial stability of companies, which is fully consistent with modern trends in scientific
research in the theory of personnel management. In particular, proving the positive impact of innovations on employee
engagement and development is fully consistent with the conclusions made by McKinsey researchers (2023), which prove
the key role of investing in human capital as a catalyst for increasing productivity and innovativeness of companies. Both
studies record a direct relationship between the use of modern HR technologies and the formation of high-quality human
capital. However, our work demonstrates the advantage of covering a wide sample of transnational corporations operating
in Central and Eastern Europe, in particular in Ukraine, Poland, Latvia, and Bulgaria, which allows us to make generaliza-
tions for the regional context.

For comparison, the results of a systematic review presented in the Oxford Review, which summarized the results of 21
empirical studies on the impact of HR technologies on company performance, were also analyzed. In this context, our
article stands out favorably due to the formalization of three interdependent models built on real performance indicators
of 20 international companies. This approach allows us to identify not only the presence, but also the strength and direction
of influence between key variables: innovation, human capital, and financial efficiency (Oxford Review, 2024).

The results of our study confirm the modern scientific paradigm, according to which HR innovations act as a strategic
resource for the development of human capital and ensuring financial sustainability. At the same time, the proposed
empirical models provide an opportunity to more deeply understand the dynamics of these relationships in the corporate
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environment of international companies operating in European countries, which is the main advantage of the presented
work compared to existing scientific publications.

CONCLUSIONS

The study achieved its goal - a comprehensive analysis of the effectiveness of implementing the latest HR technologies at
enterprises was carried out, taking into account the relationships between the level of innovation, human capital develop-
ment and financial stability of companies. Based on empirical data from leading international companies for the period
2017-2024, three regression models were built, which allowed us to statistically substantiate the relationships between
key variables.

The study conducted by means of regression analysis made it possible to confirm the validity of all three hypotheses. In
particular, hypothesis H1 was confirmed by the statistically significant results of the model, which demonstrated a positive
relationship between the level of innovation and employee engagement and development. This suggests that companies
that invest in the latest technologies and innovative processes are more active in implementing human capital development
practices, creating an environment of learning, adaptation, and professional growth. Hypothesis H2 was also empirically
confirmed, as a statistically significant positive relationship was found between the level of innovation and financial sus-
tainability. This means that the innovative activity of companies contributes to their financial efficiency, competitiveness,
and ability to develop in the long term. Hypothesis Hz was proved on the basis of a model that established a positive
correlation between employee engagement and development and the level of company innovation. This emphasises the
importance of building internal innovation potential through investing in staff, including the development of competencies,
flexibility, creativity, and investing in the latest HR solutions. Thus, the results obtained confirm the existence of intercon-
nected influence in the system ‘innovation - human capital - financial efficiency’. Effective human resources management
is not only a prerequisite for innovation but also a factor in improving financial stability, while the latest technologies serve
as a catalyst for the development of both internal resources and the company's competitive position in the global market.

The results obtained open up a number of prospects for further scientific research, in particular, by expanding the geog-
raphy of the analysis by including companies from other regions of the world, which will allow us to verify the universality
of the identified patterns; deepening the analysis by taking into account additional factors, such as, for example, social
and environmental responsibility, which can modify or strengthen the studied relationships; developing the research meth-
odology through the use of nonlinear models, structural modeling (SEM), time lag analysis, etc.
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ToHoBa E., piwHosa O., Kaprok B., [ibskoH /., Hiemi O., Yenika M

HR-IHHOBALII, TFIOACbKWUWA KAMITAN I ®IHAHCOBA CTIAKICTb: B3AEMO3B’'SI30K I
B3AEMOBMJINB HA NPUKJIAAI MDKHAPOAHUX KOMMAHIN

Y po60Ti 3aiCHEHO KOMMNEKCHMI aHani3 eeKkTUBHOCTI BNPOBaAXeHHS HOBITHIX HR-TEXHOMOrIN Ha NiaNpUEMCTBAX Y KOH-
TEKCTi B3aEMO3B'I3KY MiX piBHEM iHHOBALli, pO3BUTKOM NOACHKOro Kanitany Ta ¢hiHaHCOBOIO CTIMKICTIO KOMMaHik. MeToto
JOCNIMKEHHS € eMMipUYHE 06r'pyHTYBaHHS CTAaTUCTUYHO 3HaYyLLoro BrnBy HR-iHHOBaLiM Ha 3a1y4YeHHs 1 po3BMTOK Mpa-
LiBHUKIB, iHaHCOBI pe3ynbTaTh AISNbHOCTI, @ TakoX OLjiHKa 3BOPOTHOIO BRMBY JIOACLKOro Kanitany Ha iHHoBaUiiHWIA
noTeHUian KoMnaHii.

Y Mexax AocnimkeHHs 6yno copMynbOBaHO TPU MiNOTE3N LWOAO HASBHOCTI NPSIMOro Ta 3BOPOTHOMO BIMBY MK KIHOHO-
BUMMW 3MiHHWMMW. MepeBipKy rinoTe3 3AiliCHI0BaNM LWNSIXOM NMOBYAOBM TPbOX OKPEMMX NiHIMHWUX perpecinHnx moaenen i3
BUKOPWCTaHHAM MeToAy HaliMeHwwux keaapaTis (OLS). CtaTucTnuHa 6a3a Bktouae naHenbHi aaHi 3a 2017-2024 poku 3a
20 nNpoBIAHMMU MDKHapPOAHUMU KOMMNaHisSIMK, L0 NpoBaasaTb AisNIbHICTL 30KpeMa Ha TepuTtopii Ykpainu, MonbLwi, J1aTeii Ta
Bonrapii. [xepenom AaHux € BiAKPUTI WopiyHi 38iTn IHcTUTyTYy Apykepa (Claremont Graduate University, CLLA), wo 3a-
6e3neuye BUCOKY AOCTOBIPHICTb i MOPIBHIOBAHICTb AAHUX.

Ha ocHoBi aHanisy nosuuiin KoMnaHiin y 6araToBUMIPHOMY PEUTUHIY eeKTUBHOCTI (SIKUI BKIOYAE N'ATb KITHOYOBUX KOM-
MOHEHT: 3a[0BOJEHICTb KMIEHTIB, PO3BUTOK NEpCoHary, iHHOBalUii, coliasnibHa BiANoBiaanbHICTb, hiHaHCOBa CTIMKICTb) yCTa-
HOBJIEHO, WO KOMMaHii-Nigepy 3a iHHOBaUiiHMMKM MokasHukamm (Microsoft, Amazon, Johnson & Johnson) TakoX AEMOH-
CTPYIOTb BMCOKi pe3ynbTaTv 3@ NOKa3HMKaMu eeKTUBHOCTI ynpaBniHHA nepcoHanoM i diHaHcamu. Lli koMnaHii akTuBHO
BMNPOBaAXYyloTb cydacHi HR-TexHonorii, 30kpeMa 3acobu aBToMaTu3aLii peKpyTUHry, nnaTtdhopMn Ans HaBYaHHS 1 PO3BK-
TKY, CUCTEMM OLiHIOBaHHS1 eeKTMBHOCTI NepcoHasny Ha OCHOBI AaHux (HR-aHaniTmka), Wo Cnpusie 3pOCTaHHI0 NMPOAYKTU-
BHOCTi, aAanTUBHOCTi Ta KOHKYPEHTOCMPOMOXHOCTI.

[ns OuUiHKKM c1Mny Ta 3HAYYLLOCTi BMN/IMBY BUKOPUCTaHI KoedilieHTy aeTepMiHauii R2, B-koediuieHTn Ta p-value. Pe3ynbtatn
perpeciHoro aHanisy 3acBiiuMIN HasiBHICTb CUJIBHOMO W CTAaTUCTUYHO 3HAYYLLOro NO3UTMBHOIO BMAMBY PiBHSI iHHOBALLM
Ha PO3BUTOK NIOACLKOrO Kanitany (Moaenb 1), a Takox diHaHCOBY CTilKiCTb KoMnaHii (Moaensb 2). Y CBOO Yepry, Moaesb
3 niagTBEpAXKYE 3BOPOTHUI MO3UTUBHWUIA BNAMB 3a/TyYEHOCTi Ta PO3BMTKY MpaLiBHUKIB Ha iIHHOBALiMHICTb MiANPUEMCTB, WO
NiaTBEPAXKYE iCHYBaHHS ABOCTOPOHHLOIO 3B'A3KY MiXK JIFOACLKMM KariTasioM Ta iHHOBaLisiMK.
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noacbkumu pecypcamm (HRM), HR-TexHonorii, (iHaHcoBa CTilKicTb, LMdPOBI TEXHONOT I, LWUTYYHUI IHTENEKT, BENWKI AaHi,
XMapHi TexHonorii
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