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Transformation of the Ukrainian banking sector marketing under conditions of war

and digitalization

Abstract. The digitalization of Ukraine’s banking sector creates new opportunities for improving
marketing efficiency, building customer trust, and developing innovative financial services. During wartime,
digital marketing becomes a key tool for banks’ adaptation to crisis conditions, ensuring flexibility, resilience,
and competitiveness in a rapidly changing financial environment.

Problem statement. The war and the rapid development of digital technologies have changed the
operational environment of Ukrainian banks, highlighting the need to transform marketing strategies.
However, the uneven level of digital readiness among banks, insufficient professional competence in digital
marketing, and growing cybersecurity threats hinder the modernization of marketing systems.

Unresolved aspects of the problem. Despite the active introduction of digital tools, there is still no
unified model for assessing the effectiveness of digital marketing in Ukrainian banks. Insufficiently studied
remain the issues of integrating international experience, managing reputational risks, and ensuring data
protection in the digital environment.

Purpose of the article. The purpose of the study is to analyze the transformation of marketing
processes in Ukraine’s banking sector under the influence of digitalization and wartime challenges and to
determine the main directions for improving the effectiveness of banks’ marketing strategies.

© Babenko Maksym, Novikova Tetyana, Kotkovskyi Volodymyr, Denchyk Iryna, 2025
This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0.
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Presentation of the main material. The study applies a comprehensive approach combining the
analysis of scientific sources, statistical data, and a practical case of JSC CB “PrivatBank.” The article
examines the impact of digital technologies, artificial intelligence, and online platforms on customer
engagement, service promotion, and competitiveness. The SWOT analysis of PrivatBank’s marketing
strategy revealed key strengths — a robust digital ecosystem, innovation, and customer orientation — as
well as threats related to cybersecurity and market instability.

Conclusions. Digital marketing serves as an important driver of the Ukrainian banking sector’s
development during wartime, enhancing its adaptability and financial stability. The research results can be
applied to improve strategic marketing management, advance customer service, and shape effective models
of digital communication.

Keywords: digital marketing, digital transformation, banking sector, innovation, customer
engagement, competitiveness, financial resilience, social responsibility, artificial intelligence.
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Introduction. In the modern economic environment, characterized by instability and the
rapid development of digital technologies, marketing in the banking sector is becoming one of the
key factors in ensuring the competitiveness and sustainability of financial institutions. The digital
transformation of the economy has fundamentally changed the mechanisms of interaction between
banks and their customers, requiring new approaches to communication, brand management, and
the promotion of financial services. Digitalization has led to the emergence of new tools — online
platforms, mobile banking, artificial intelligence, and big data analytics — that significantly expand
the opportunities for banks to improve customer service and operational efficiency.

The banking sector of Ukraine has undergone a particularly profound transformation since
the beginning of the full-scale war. The crisis conditions of wartime have intensified the need for
flexible and customer-oriented marketing strategies, capable of maintaining trust and loyalty in an
unstable environment. The adaptation of marketing activities to new realities requires not only
technological innovation but also a rethinking of the principles of interaction with clients, brand
positioning, and communication ethics in times of social stress and uncertainty.

Modern Ukrainian banks are actively introducing digital marketing tools — from social
media campaigns and targeted advertising to personalized online services and mobile applications.
Such digital solutions allow banks to maintain constant communication with clients, ensure service
accessibility, and build a strong emotional connection with the brand. At the same time, the growing
role of digital marketing is associated with new challenges: information security threats, the need to
protect personal data, and the preservation of a positive corporate image in the context of intense
competition and social responsibility.

Therefore, the study of the transformation of banking marketing in Ukraine in the conditions
of war and digitalization is of high scientific and practical importance. It makes it possible to
identify the main trends in marketing development, analyze the impact of digital technologies on
the financial services market, and determine the role of marketing in strengthening the stability and
resilience of banks in times of crisis. The research focuses on identifying the innovative
components of banking marketing that contribute to building long-term relationships with
customers and ensuring sustainable development of the financial sector.

Literature review. The transformation of marketing in the banking sector under the
influence of digitalization has become a central topic in modern economic research. Numerous
Ukrainian and international scholars emphasize that digital technologies are radically changing the
principles of marketing management, customer interaction, and the competitiveness of financial
institutions. The transition from traditional to digital banking models is accompanied by the
integration of innovative tools such as mobile applications, big data analytics, artificial intelligence,
and online communication platforms.
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According to Bastari et al. [1], digitalization in the banking sector contributes to increasing
motivation, improving service quality, and enhancing the overall efficiency of financial institutions.
The authors highlight that the integration of digital tools requires not only technological adaptation
but also changes in the corporate culture of banks, which should focus on innovation and customer
engagement. Similar conclusions are drawn by Danik and Torlopov [2], who note that digital
transformation in Ukrainian banks significantly affects their operational efficiency, marketing
strategies, and long-term competitiveness.

A number of scholars have studied the impact of digitalization on the structure of the
banking sector and its adaptation to global trends. Hantsiak, Verheliuk, and Fomov [3] argue that
the digital transformation of the banking system forms a new paradigm of interaction with clients,
where the focus shifts from the sale of standard services to the creation of personalized financial
solutions. Meier et al. [8] stress that the digitalization of financial systems, as demonstrated by the
Swiss experience, ensures transparency, speed, and flexibility of banking operations, while
maintaining the stability of national financial markets.

Modern research also pays attention to the challenges of digital banking in the context of
sustainable development. Skvarciany, Lapinskaité, and Stasytyté [13] explore the efficiency of the
digital economy and its relationship with sustainable development indicators, concluding that digital
tools enable more rational use of resources and the formation of innovative business models.
Similarly, Kostiuk et al. [6] emphasize that the development of digital banking services in Ukraine
stimulates business growth, improves financial infrastructure, and enhances customer satisfaction
through innovative solutions.

The importance of marketing in the digital environment is highlighted in studies by
Hrytsenko and Kozhushko [4], who identify the main trends in banking marketing in Ukraine. They
note that digital technologies have redefined the role of marketing departments, shifting their focus
toward data-driven decision-making, interactive communications, and the personalization of
customer experiences. Tsilnyk [14] develops the theoretical basis for optimizing the interaction of
marketing technologies under digitalization, emphasizing the need for a systematic approach to the
integration of digital tools into marketing strategies.

At the same time, researchers focus on the risks associated with digitalization. lvanov and
Pylypenko [5] analyze the structural transformations of the banking sector during martial law and
point out the growing significance of digital resilience and cybersecurity. Similar concerns are
expressed by Nwoke [11], who explores global FinTech innovations and the risks they pose to
traditional banking systems. Radhakrishnan and Shankar [12] examine the evolution of digital
banking and emphasize that the success of financial institutions increasingly depends on their
ability to balance technological innovation with consumer trust and data protection.

Ukrainian scholars also address the issue of digital management in corporate banking.
Kretov et al. [7] show that digitalization has become a key factor in the modernization of corporate
banking processes, improving customer communication and internal management efficiency.
Furthermore, the Ministry of Finance of Ukraine [9] and the National Bank of Ukraine [10] provide
valuable statistical insights into the dynamics of digital service implementation and the
competitiveness of banks in the domestic market.

Empirical evidence indicates that Ukrainian banks are actively adopting global best practices
in digital marketing and customer relationship management. Zarutska et al. [15] reveal that during
times of military crisis, Ukrainian banks adjusted their business models to focus on social
responsibility, brand trust, and online communication channels, which helped maintain stability and
customer loyalty. These findings are consistent with the conclusions of Kretov et al. [7] and
Hantsiak et al. [3], who stress that digital marketing is a decisive factor in the resilience and
adaptability of the banking system.

Thus, the reviewed literature demonstrates that the digital transformation of marketing in the
banking sector is a complex, multidimensional process that combines technological innovation,
strategic management, and customer-centric approaches. Ukrainian and foreign researchers agree
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that digitalization not only improves service efficiency but also creates a new type of marketing
environment based on personalization, trust, and social responsibility. However, the rapid
development of technologies and wartime challenges require continuous adaptation of marketing
strategies to ensure financial stability and sustainable development of the banking sector.

Purpose, objectives and research methods. The purpose of this study is to analyze the
transformation of marketing in the Ukrainian banking sector under the dual influence of war and
digitalization, and to determine the strategic directions for its further development. The research
seeks to identify how digital technologies, innovative tools, and changing customer behavior
contribute to the modernization of marketing management in financial institutions.

To achieve this purpose, the following objectives were defined:

1. To examine the theoretical foundations of digital marketing and its application in the

banking sector.

2. To analyze the main digital transformation trends affecting the Ukrainian banking system

during wartime conditions.

3. To study the practical aspects of implementing digital marketing tools in Ukrainian

banks, with a focus on JSC CB “PrivatBank.”

4. To evaluate the effectiveness of marketing strategies in enhancing customer loyalty,

brand positioning, and competitiveness.

5. To identify opportunities and challenges associated with the integration of innovative

digital solutions in the marketing activities of banks.

The methodological framework of the study is based on a systematic approach, combining
theoretical and empirical research methods. General scientific methods such as analysis, synthesis,
induction, and deduction were used to study the essence and evolution of banking marketing.
Comparative and structural analysis allowed for identifying the key features of digital marketing
transformation in Ukrainian banks. The graphical and tabular methods were applied to visualize
statistical data and present the results of marketing performance analysis. The study also employed
the SWOT analysis to assess the strengths, weaknesses, opportunities, and threats of PrivatBank’s
marketing strategy in the context of war and digitalization.

Research results. In today's competitive environment, characterized by rapid technological
development, marketing in the banking sector plays a key role in building a positive image of the
institution, attracting new customers, maintaining their loyalty and ensuring profitability. This
activity covers a wide range of measures aimed at effective promotion of banking products and
services among the target audience.

The effective organization of marketing activities in the banking sector is of particular
importance, as it facilitates the implementation of the latest solutions in the promotion of financial
products and services, as well as the formation of close and long-term relationships with customers.
Successful marketing management in a bank involves not only creating a positive public image, but
also actively developing innovative products that can meet new customer needs. Therefore, the
study of the organization and management of marketing activities in the banking environment is
relevant, as it determines the ability of banks to adapt to technological changes and remain leaders
in a competitive market.

Marketing in the banking sector plays a key role in building a positive image of the
institution, attracting new customers, maintaining their loyalty and ensuring profitability. A modern
bank's marketing strategy involves not only informing customers about the services available, but
also a deep understanding of their needs, preferences and behavioral patterns. Successful
implementation of such strategies allows banks to strengthen customer interaction, increase
customer satisfaction and build long-term relationships.

In a competitive environment, banking institutions are actively implementing digital
marketing tools, ranging from targeted advertising and email campaigns to social media promotion,
SEO optimization, and consumer behavior analytics. Online banking and mobile applications have
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become the main channels of communication with customers, and their effective promotion helps to
popularize new services and functionality [1].

To increase customer engagement, banks also offer various loyalty programs, cash bonuses,
and personalized offers. Such measures help banks to stand out from the competition, build a strong
brand, and adapt their products to market needs [10].

Marketing activities in the banking sector have become an integral part of the sustainable
development strategy. It not only maintains the competitiveness of the institution but also
contributes to its dynamic growth, allowing it to respond quickly to changes in consumer
expectations and technological trends.

Effective marketing activities of a bank are based on clearly defined tasks aimed at
achieving the strategic and tactical goals of the institution. Banking marketing tasks cover both
analytical and practical aspects of management: from studying customer needs to developing
competitive financial products and building long-term relationships with the target audience. Fig. 1
systematizes the main tasks of bank marketing that ensure the stable functioning of a banking
institution in a dynamic market environment.

Market research to understand the
— financial expectations, behavior and
preferences of the target audience

| Identifying and analyzing
customer needs

Development and Developing services in accordance with
1 promotion of banking — customer needs and ensuring their
BOSTNTR effective presentation

Creating a clear image of the bank
— among competitors, defining a unique
value proposition

| Positioning the bank in the
market

Using marketing tools to expand your

Attracting new customers

customer base
rr?aarrl](lélt?r? || Retaining and increasing || Development of loyalty programs,
ke g the onalty of existing personalized services and quality service
| Development of the bank's || Increasing awareness and trust in the
brand bank through communication strategies

Continuous improvement of products
— and marketing strategies in response to
market changes

Maintaining the bank's
competitiveness

Implementation of online and offline

- Expanding communication — tools for effective communication with

channels with customers

customers
Ensuring the bank'’s || Optimization of financial services sales
profitability growth processes to improve financial results

Figure 1. Tasks of bank marketing
Source: complied by the authors based on [9, 10]

One of the key tasks of marketing in the banking sector is to attract new customers by
actively engaging with potential audiences. This includes analyzing customer needs, creating
attractive offers, and communicating the benefits of banking products through effective
communication channels. To attract customers, banks use personalized approaches, such as
individual email campaigns, social media activity, and online consultations. This format of
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communication contributes to a positive customer experience and brand trust. Customer retention is
an equally important component of the marketing strategy. Banks strive to develop long-term
relationships by providing quality service and flexible financial solutions adapted to changing
customer needs. Regular service updates, personalized offers, and round-the-clock support help
maintain loyalty and increase customer satisfaction.

Banking marketing is based on an extended model of the marketing mix (7P), which
includes not only traditional elements but also components specific to the service sector [11]. Each
of the elements performs an important function in building an effective customer relationship
strategy. Table 1 shows the main elements of bank marketing and their brief description, which
allows to better understand the logic and structure of marketing activities in the banking sector.

Table 1. The main elements of bank marketing

Ne An element of bank marketing Characteristics
Banking services and products (loans, deposits, insurance, online
1 Product ) . h o ; .
services), their quality, accessibility and innovation
2 Price Service fees, interest rates, commissions, and flexibility of pricing
policy depending on the target audience
3 Place Channels of distribution of banking products: branches, online banking,

mobile applications, partner networks

Tools for attracting customers: advertising, PR, promotions, loyalty
programs, digital marketing

Bank employees who directly interact with customers, their
qualifications, service culture and communication skills

Internal customer service processes: speed, convenience, automation,
quality standards

Material attributes of the bank: branch design, mobile application
interfaces, brand image, certificates and awards

4 Promotion

5 People

6 Process

7 Physical evidence

Source: complied by the authors based on [9, 10]

Bank marketing performs an important educational function, helping customers to better
understand financial products and make informed decisions.

In today's environment, bank marketing has become an integral part of every financial
institution's activities, with one of its key tasks being to create competitive advantages in the market
and ensure financial stability, which is especially important during the martial law in Ukraine.

One of the banks that has demonstrated high financial stability in times of war is PrivatBank,
whose marketing strategy is focused on comprehensive coverage of target audiences in all market
segments. To this end, the bank is actively implementing modern communication tools, digital
technologies and automated analytics systems.

PrivatBank sees marketing not only as a promotional tool, but also as a key component of
creating long-term value for customers, strengthening the brand and increasing competitiveness in
the Ukrainian financial services market.

In 2022-2025, PrivatBank continued to implement a multi-level marketing strategy aimed at
strengthening customer loyalty, digitalizing banking services, and maintaining its leading position
in the Ukrainian financial market. The focus remained on customer focus, product innovation, and
support for socially responsible initiatives [12].

During this period, the bank actively used digital marketing tools: targeted advertising,
email marketing, SMM, content marketing, SEO/SEM. An important role was played by the
Privat24 mobile application, which was not only a service platform but also a channel of
communication with customers (push notifications, personalized offers, banner ads).

During the war, PrivatBank implemented a number of marketing campaigns to support new
products, including: “Cash at the cash desk”, “Top-up at the cash desk”, “Online practice”, Credit
holidays, debt restructuring, etc.
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Promotion included comprehensive advertising campaigns in the media, social networks, and
email newsletters. As part of the brand strategy, a series of outdoor advertisements was also created,
using bright colors and informal style, telling about specific services of the bank. that made the brand
closer to people and more modern. During the martial law, the bank actively supported the Armed
Forces and volunteer movements, initiating security programs for customers. This became part of the
image marketing strategy that formed a positive emotional connection with the brand.

JSC CB PrivatBank is an innovative leader that consistently holds the lead among Ukrainian
banks thanks to its bold and progressive decisions.

Digital platforms have become a key element of PrivatBank's marketing strategy, providing
not only convenient communication with customers but also effective promotion of products and
services. The Privat24 mobile application, the bank's official website, and social media pages
(Facebook, Instagram, YouTube, and TikTok) form the digital environment where most customer
interactions take place. Through these channels, the bank not only provides information about new
services, promotions, and products, but also builds its brand, maintains trust, and responds promptly
to feedback. Due to the high speed of content updates, the ability to personalize communications
and wide reach, digital platforms ensure high efficiency of marketing campaigns.

Affiliate marketing is another important tool in building long-term customer loyalty.
PrivatBank actively cooperates with large retail chains, government agencies, educational initiatives
and digital platforms. Such cooperation allows us to create joint projects with a double benefit for
both partners and clients of the bank. For example, the integration of financial services into online
learning platforms (such as JuniorBank or courses for entrepreneurs), participation in government
support programs, and affiliate programs with cashback in stores allow the bank to be as present as
possible in the customer's daily life.

Event marketing and PR activities have become an important element of the bank's
promotion as an expert, innovative and responsible financial market player. PrivatBank regularly
participates in financial conferences, industry forums and discussions, where it shares its experience,
presents its own cases and innovations. The bank is also actively recognized in prestigious ratings
and awards, such as FinAwards and PaySpace Magazine Awards, receiving awards for the
introduction of the latest financial technologies, development of customer services and social
responsibility. Participation in such events not only enhances the bank's reputational capital but also
builds trust among customers, partners and regulators.

The combination of these tools - digital channels, affiliate programs, and public activity -
forms a holistic, multi-level marketing ecosystem in which JSC CB PrivatBank does not just sell
financial services, but builds sustainable relationships with the audience, adapting to modern
challenges and expectations of new generations of customers [13].

Due to active digitalization, large-scale marketing campaigns, and continuous improvement
of services, PrivatBank has significantly increased the volume of daily transactions. According to
the NBU, the bank accounts for a significant share of all non-cash transactions in Ukraine.

PrivatBank is consistently ranked among the three most recognizable and trusted brands in
Ukraine, according to research by local and international analytical agencies. Due to consistent
branding, effective advertising campaigns, active social position, and emotional closeness to
customers, the bank's brand is associated with reliability, speed, and technology. Support for
socially important projects, transparent communication during crises, and a willingness to admit
mistakes all contribute to the bank's positive image among different age and social groups.

In addition to its success in the market, PrivatBank plays a key role in the financial stability of
the country. It is one of the largest taxpayers in the banking sector, actively lending to businesses,
supporting government social initiatives and providing access to financial services in the most remote
regions. Thanks to its national coverage and digital infrastructure, the bank performs an important
function of financial inclusion, increasing the level of financial literacy among the population.

Indicators of the effectiveness of marketing activities of JSC CB “PrivatBank™ are shown in
Table 2.
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Table 2. Indicators of the effectiveness of marketing activities of JSC CB ““PrivatBank”
. 2025
Indicator 2022 2023 2024 (forecast)

Number of active clients, min 20.5 21.7 22.8 24.0
Privat24 users, min 12.3 13.9 15.5 17.0
Number of advertising campaigns 60+ 75+ 80+ 90+
Banking market share, % 28% 30% 31% 32%
Digital marketing coverage, min 35 45 50 60

Source: compiled by the author based on the company's materials.

The SWOT-analysis of the marketing strategy of JSC CB PrivatBank structuredly covers the strengths,
weaknesses, opportunities and threats that have influenced or may influence the bank's marketing policy (Table 3).

Table 3. SWOT Analysis of PrivatBank's marketing strategy for 2022-2025

S — Strengths W — Weaknesses

- Leading positions in the banking sector of Ukraine; | - Reputational risks associated with martial law;

- Brand awareness and high customer trust; - Limited global marketing - focus is mainly on the

- Strong digital ecosystem; domestic market;

- Active implementation of innovative products; - Technical failures during heavy loads on Privat24;

- Flexibility and adaptability of marketing during the | - Slowdown in the perception of new products by the
war; conservative part of the population.

- Strong support of the state as an owner.

O — Opportunities T — Threats

- Development of personalized marketing based on - Wiar and political instability affecting marketing
Big Data and Al investments;

- Engaging young audiences through TikTok and - High cybersecurity risks and possible loss of customer
YouTube; confidence;

- Expanding the international presence of the - Changes in legislation that may limit banks'
Ukrainian embassy abroad during the war; communications with customers;

- Further growth of digital banking; - Increased activity of competitors in the banking

- Partnership marketing activities with well-known services market and overloading of consumers with
Ukrainian brands. bank offers

Source: complied by the authors

PrivatBank has a strong marketing potential thanks to its brand recognition, technological
solutions, and developed digital infrastructure. At the same time, the bank must respond to
reputational challenges, changes in consumer behavior, and competition from new players.
Strengthening customer data analytics, personalizing offers, and partnering with innovative
companies are key to further strengthening its position.

Thus, the integration of innovative technologies opens up new opportunities for banks:
improving the level of customer service, strengthening competitive positions, and improving
internal processes. Ukrainian banks are actively implementing both technological and managerial
innovations: digital services, transformation of business processes, focus on efficiency,
implementation of CRM systems, benchmarking and development of customer loyalty programs.
All of this is shaping a new quality of banking services in the face of full-scale disruption.

The main driver of digital transformation is the ability of modern technologies to quickly
process and analyze large amounts of data. Artificial intelligence, cloud services, mobile
applications, social media, the Internet of Things, edge computing, and robotic process automation
are fundamentally changing the way banking is done. For Ukrainian financial institutions,
digitalization is a new stage of evolution and a challenge at the same time.

Modern banks are actively moving to digital service channels, focusing on mobile and
internet banking. This allows customers to conveniently conduct financial transactions 24/7 without
having to visit branches. This approach not only improves the user experience, but also allows
financial institutions to optimize costs by reducing physical infrastructure.
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The development of strategic management in banks today is increasingly focused on
automation and analytics. A key role in this process is played by Big Data technology, which
processes large amounts of data to create personalized financial solutions. This allows banks to
more accurately predict customer behavior, identify potential fraudulent activities, and sell their
products and services more effectively while reducing operating costs.

Among the latest technologies being actively implemented in the financial sector is Near
Field Communication (NFC), which is rapidly spreading around the world. It allows for contactless
payments using smartphones, gradually replacing traditional payment cards. In addition, biometric
solutions are growing in popularity: fingerprints, face or retinal recognition are increasingly being
used to identify customers, increasing the level of protection of financial transactions and
strengthening trust in banking services.

Modern digital technologies are significantly changing approaches to strategic management
in the banking sector, including transforming marketing methods. Online marketing, which is
increasingly referred to as digital marketing or interactive marketing, is becoming an integral
element of the banking development strategy. Its key goal is not only to expand the audience reach
but also to ensure a customer-oriented approach to communications and services [11].

Traditional marketing tools are adapting to the new digital realities: social networks, mobile
applications, personalized messages, and data analytics allow banks to get closer to customers and
form long-term relationships.

Digital marketing offers banking institutions a number of competitive advantages:

- increasing brand awareness through a stable presence in the online environment;
- personalized information and reaching a wider target audience;

convenience and functionality of service platforms;

forming an emotional connection through interactive tools;

enhancing customer engagement through high-quality visual content.

These opportunities create conditions for increasing customer loyalty, as they value the
availability of services, ease of use, and time savings (Fig. 2).

Building a recognizable brand
through social media presence

— Branding

Wide dissemination of
— Coverage information targeted at different
audience segments

Benefits of digital
marketing

User-friendly interfaces for
customer service

Functionality

Maintaining constant
— Interactivity communication and long-term
relationships

Engaging customers with visual
and creative digital tools

—  Visual appeal

Figure 2. Benefits of digital marketing in the banking sector
Source: complied by the authors
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Banks that effectively implement digital strategies are able to provide customers with more
flexible, faster and more personalized services that meet the requirements of today's dynamic
market.

In Ukraine, one of the most dynamic areas of banking services transformation is the
development of mobile banking, which reduces staffing costs for banks and provides customers
with convenient access to financial transactions 24/7. Smartphones are becoming a universal tool
for managing finances, which contributes to the growth of the digital customer base. Mobility,
convenience and time savings make mobile banking increasingly popular among Ukrainian
consumers.

Along with the development of mobile applications, voice assistants such as Siri, Google
Assistant, and GPT assistants (based on ChatGPT) are being increasingly introduced. They have
already become a part of users' everyday lives and are increasingly used by banks as new channels
of customer interaction. A striking example is the introduction of Erica, a virtual assistant by Bank
of America that provides personalized advice via voice commands, text messages, and interactive
menus. This technology has already proven its effectiveness by serving millions of customers.

Banking innovations cover all areas of the institutions' activities - from improving products
and services to optimizing operational processes and expanding marketing opportunities. The
experience of Ukrainian banks demonstrates that the integration of the latest technologies
contributes to sustainable growth, strengthening market positions and increasing profitability.

Among the key technology trends, artificial intelligence (Al) and machine learning (ML)
occupy a special place. These tools allow processing large amounts of data, predicting customer
behavior, mitigating risks, and creating personalized offers with high accuracy. Big Data analytics
is becoming critical for the effective functioning of digital sales channels and building flexible
business models.

The widespread use of digital tools, the development of mobile banking and intelligent
services are key to the sustainable development of the banking sector in times of war. They allow to
adapt to new customer demands, increase efficiency and create competitive advantages in the
modern financial services market [12].

Table 4 shows the options for using artificial intelligence technologies and analyzing
consumer activity.

Table 4. Potential of artificial intelligence and customer data analytics in sales growth

Ne Prospect Description Ways of implementation
Generate customized | Implementation of recommendation
1 | Personalization of offers recommendations based _on | systems, use of CRM systems with Al
customer purchase history, | modules
behavior, and preferences
Mailings, targeting, and advertising | Integrating Al into email marketing
2 | Marketing automation campaigns that can be customized in | platforms, launching chatbots to attract
real time customers
3 Optimization of pricing Adaptation of prices to customer | Implementation of Al platforms for
policy motivation and market conditions dynamic pricing, price sensitivity analysis
Predict demand for goods and | Use of machine learning models, integration
4 | Demand forecasting services with ERP and inventory management
systems
5 Reducing customer Identification of the risk of losing | Building  churn  prediction  models,
churn customers and timely intervention automated retention triggers
6 Identification of new Discovering new target groups by | Customer clustering, market segmentation
market segments analyzing behavioral patterns using Al analytics
7 | Increasing conversion Adaptation_ of_ sales_ channels_ to | A/B testing with Al analytics, personalized
more effective interaction scenarios | sales funnels

Source: complied by the authors based on [9, 10]

One of the most striking examples of the effective use of artificial intelligence in the
banking sector is the practice implemented by the Polish bank mBank (Export Development Bank).
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Thanks to digital solutions, the bank's clients have been able to access banking consultations around
the clock, perform standard financial transactions, and receive reference information via online chat.
The peculiarity of this service is that instead of a bank employee, an intelligent chatbot built
on the basis of artificial intelligence and machine learning algorithms communicates with the client.
The system is able to independently analyze typical customer requests, queries, and behavioral
scenarios, which allows it to learn to give accurate answers, advise customers, and perform basic
operations after verifying their identity. One of the key advantages is the continuity of
communication: a customer can start a dialog on a smartphone and continue it on another device,
while the system “remembers” where they stopped and preserves the context of the conversation.

At the same time, the use of Al in banks is not limited to the customer service sector. It
opens up great opportunities for improving management and analytics efficiency. For example,
Kotak Mahindra Bank in India has implemented an intelligent platform that combines artificial
intelligence and machine learning. This system allows the bank’'s top management to promptly
request and receive key statistics and analytical data, build predictive models, and respond quickly
to changes in financial performance. Thus, modern technologies are becoming an integral tool for
making strategically important decisions.

The transition to innovative banking business models will provide Ukrainian banks with a
number of significant advantages [9]:

1. Improving the quality of banking products and services. Thanks to the introduction of the
latest technologies, banks will be able to expand their product lines, improve the
characteristics of existing products, and attract new customers, increasing their share in the
financial services market.

2. Improving the efficiency of banking operations. Innovations will help reduce costs, which
will lead to improved results in the financial, marketing, organizational, and human
resources areas. This will increase the overall efficiency of the bank's operations.

3. Optimization of the risk level and increase of liquidity. Innovative products that appear on
the market will contribute to better risk management and improve the bank’s liquidity,
increasing its attractiveness to investors.

4. Achieving strategic and social effects. The introduction of innovations will help strengthen
the bank's market position and increase customer satisfaction with new products and
services. This will allow the bank to reach a new level of technological development.

5. Entering the international financial market. The use of innovative technologies of
international level will allow Ukrainian banks to compete in the global financial market.

6. Currently, no banks in Ukraine have implemented voice assistants or voice control systems
for applications, and there are no technologies for interacting with cryptocurrencies or
electronic digital signatures. However, big data analysis technologies are actively
developing, which is a major trend in the financial services market.

In today's environment, when the banking sector faces numerous challenges caused by the
war, bank marketing requires flexibility and adaptation to new realities. The crisis is forcing banks
to consider new approaches to customer service, introduce innovative technologies and revise
strategies for interacting with target groups. In a time of war, it is important not only to support
existing customers but also to attract new ones, which requires a quick response and flexible
solutions. Accordingly, banking institutions should focus on adapting marketing strategies to the
changing environment, taking into account the specifics of the current situation.

Table 5 shows the key prospects for the development of marketing in the banking sector
during the war, as well as their impact on the activities of financial institutions.

In view of the above, we can conclude that the successful development of bank marketing in
times of war requires a combination of innovative approaches, adaptation to changing customer
demand, and a quick response to crisis situations. Banks that are able to effectively use digital
technologies, adapt marketing strategies to the current needs of consumers and respond
appropriately to environmental challenges will have a competitive advantage in an unstable
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environment. Maintaining customer confidence through transparent communications and support
for social initiatives will also be important, which will help strengthen the banks' image and
increase their influence in the market.

Table 5. Prospects for the development of bank marketing in times of war

Prospect

Description

Impact on the banking sector

Adapting to new conditions

Banks are forced to adapt their
marketing strategies to the new
environment, in particular, taking into
account changes in customer behavior
during the war

Increased flexibility and responsiveness to
changes in the market and demand

Digital platforms and online
services

Developing digital channels for
customer service through mobile
applications and online banking

Increasing the availability of banking
services to customers in areas with limited
physical access

Personalization of marketing
offers

Use data analysis to create customized
offers focused on the specific needs of
customers during the war

Increase customer loyalty by taking into
account their needs and priorities

Crisis marketing and
communication

Developing special communication
strategies that focus on customer
support in times of crisis

Strengthening the bank’s credibility and
image as a stable and reliable institution in
times of crisis

Flexibility of offers and
adaptability

Offering products that take into
account changes in the financial
conditions of customers, such as loan
restructuring and deferred payments

relations  and
maintaining the

Improving  customer
customer satisfaction,
customer base

Attracting new customers
through social media

Active use of social media to raise
awareness of banking services and
attract new customers

Expanding the customer base through new
channels of communication and interaction

Support for social initiatives

Banks can take an active part in
supporting social initiatives related to
the war (donations, assistance to the
Armed Forces)

Improving the bank's image in the eyes of
the public, strengthening social
responsibility

Innovations in security and
data protection

Implementation of new technologies
to protect customer data while
increasing online operations

Increasing the level of trust in banking
services, especially in the context of
digitalization

Source: complied by the authors based on [9, 10]

The conducted research confirms that the transformation of marketing in the Ukrainian
banking sector is a multifaceted process influenced simultaneously by technological, economic, and
geopolitical factors. Digitalization has become the dominant trend, determining the competitiveness
and adaptability of financial institutions. The analysis of theoretical sources and empirical data
reveals that the digital transformation of marketing is not limited to the use of technological tools
but involves a fundamental change in management philosophy and customer relationships.

Discussion. The case of JSC CB “PrivatBank” illustrates how the successful integration of
digital technologies into marketing strategies can ensure the resilience and stability of a financial
institution even under wartime conditions. The bank’s marketing activities are based on a
combination of technological innovation, social responsibility, and customer focus. The systematic
use of online communication platforms, mobile applications, and personalized digital campaigns
allows the bank to strengthen its brand and maintain trust in a turbulent environment [7; 15]. The
SWOT analysis demonstrates that the bank’s competitive advantages lie in its strong digital
ecosystem, flexibility, and innovation-oriented management, while the main challenges are related
to reputational risks, cybersecurity threats, and market uncertainty.

The findings align with those of Meier et al. [8] and Radhakrishnan & Shankar [12], who
emphasize that digital transformation is a strategic instrument for sustainable banking development.
The integration of artificial intelligence, big data analytics, and automation enhances decision-making
efficiency, customer segmentation, and product personalization. Ukrainian banks increasingly rely on
digital ecosystems similar to those implemented in the EU and the United States, which provide
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omnichannel communication and integrate marketing with customer data platforms. This trend
reflects the global shift toward data-driven and customer-centric banking models [1; 11].

At the same time, wartime challenges have led to the emergence of crisis marketing
strategies that prioritize transparency, empathy, and social engagement. As shown by Zarutska et al.
[15], Ukrainian banks have intensified their social communication and participation in humanitarian
and defense initiatives, strengthening public trust and positioning themselves as socially responsible
institutions. Such an approach supports not only brand loyalty but also contributes to social
cohesion and the image of the banking system as a pillar of national resilience.

Another significant aspect revealed by the study is the growing role of personalized digital
marketing. The use of artificial intelligence and machine learning in communication processes
enables banks to predict customer behavior, prevent churn, and tailor offers to individual needs [11;
12]. These technologies enhance operational efficiency while maintaining high levels of customer
satisfaction and loyalty. However, researchers such as lvanov and Pylypenko [5] and Nwoke [11]
point out that the rapid expansion of digital technologies creates new vulnerabilities, requiring
constant attention to cybersecurity, regulatory compliance, and ethical data use.

Thus, the discussion of research results highlights that Ukrainian banks, despite operating in
extremely difficult conditions, demonstrate a remarkable capacity for digital adaptation and
marketing innovation. The combination of technological advancement, analytical management tools,
and human-centered marketing ensures not only their financial sustainability but also the
modernization of the national financial system. Continuous investment in digital infrastructure,
personnel training, and innovative communication strategies remains essential for strengthening
competitiveness and maintaining long-term customer trust.

Conclusions. The conducted study made it possible to comprehensively assess the
transformation of marketing in the Ukrainian banking sector under the influence of digitalization
and wartime challenges. The analysis confirmed that digital marketing is becoming a key
component of the strategic development of financial institutions, ensuring their adaptability,
competitiveness, and customer orientation in a dynamically changing environment.

The study demonstrated that the effective use of digital tools — including social media,
mobile applications, artificial intelligence, and big data analytics — contributes to the creation of
personalized financial services and strengthens customer trust. The example of JSC CB “PrivatBank™
illustrates that the integration of digital marketing strategies enables banks to maintain market
leadership, increase customer loyalty, and enhance operational efficiency even in crisis conditions.

It has been established that the main drivers of marketing transformation are technological
innovation, customer experience management, and the ability to analyze and interpret large volumes
of data. At the same time, the digitalization process requires continuous improvement of
cybersecurity measures, compliance with ethical communication standards, and the development of
new mechanisms for protecting personal data.

The SWOT analysis of PrivatBank’s marketing strategy confirmed that flexibility, brand
awareness, and the developed digital ecosystem are key strengths that support stability and
resilience. However, reputational risks, limited international activity, and growing cybersecurity
threats remain important challenges that need to be addressed strategically.

The research results have both theoretical and practical implications. They enrich the
understanding of digital transformation processes in the financial sector and can serve as a basis for
improving marketing management systems in Ukrainian banks. In practice, the conclusions can be
applied to develop adaptive marketing strategies, improve digital communication with customers,
and strengthen financial institutions’ competitiveness during crises.

Further research should focus on studying the impact of artificial intelligence and data-
driven decision-making on customer satisfaction, as well as exploring new forms of digital banking
communications, including voice assistants, chatbots, and virtual financial ecosystems. Such
developments will determine the future trajectory of marketing in the Ukrainian banking sector and
its integration into the global digital economy.
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TpaHncpopmallis MapKkeTHHIy 0aHKIBCBKOIro ceKTOpy YKpaiHu B yMoBax BiliHu Ta nudposizamii

Anomauyin. ludposizaniss GaHKIBCHKOTO CEKTOpYy YKpaiHHM CTBOPIOE HOBI MOXMJIMBOCTI JUIsl Mi/JIBUINEHHS
e(EeKTUBHOCTI MapKETHHTY, 3MII[HEHHsI JIOBIpH KIIIEHTIB Ta PO3BUTKY 1IHHOBAI[IMHUX (DIHAHCOBUX MOCIYT. Y BOEHHUH
yac HU(POBUI MapKETHHI CTa€ KIIOYOBHM IHCTPYMEHTOM ajamnTaiii OaHKiB 10 KPHU30BHX YMOB, 3a0e3medyroun
THYYKICTb, CTIHKICTh T2 KOHKYpPEHTOCIIPOMOXHICTh y HIBUAKO3MIHHOMY (DIHAHCOBOMY CEpPE/IOBHIIII.

IMocranoBka mnpobGuemu. BiifHa Ta cTpiMKHH pO3BHTOK IM(POBHX TEXHOJOTIH 3MIHWIM oOIepaliiine
CepeloBHUIIe YKpPaiHCHKUX OaHKIB, MiAKPECIWBIIM HEOOXiJHICTH TpaHChopMalii MapKeTHHTOBHX crparterid. OmHak
HEpiBHOMIpHUI piBeHb IHU(POBOI TOTOBHOCTI OaHKIB, HEJOCTaTHS MpodeciiiHa KOMIIETEHTHICTh y cdepi mudpoBoro
MapKeTHHTY Ta 3arpo3H y KibepOe3mneri CoBUTFHIOIOTh MOJIEPHI3aIlil0 MAPKETHHTOBUX CHCTEM.

Hepo3p’sa3ani acnexkTn. He3Baxkaioun Ha akTMBHE BIPOBA/KECHHs IU(POBUX IHCTPYMEHTIB, J0CI HE iCHYe
€IMHOT Mojeli OLIHKK e(eKTHBHOCTI IM(pPOBOr0 MapKeTHHIYy B YKpaiHChbkux OaHkax. HemoctaTHbO BUBUEHHMH
3aJIMIIAIOTHCS NMUTAHHS 1HTErpaiii MKHAPOJHOTO IOCBIiy, YIPABIiHHS PEMyTAiHHUMH PU3UKaMHU Ta 3a0e3NeueHHs
3aXHCTY JIaHUX y HU(PPOBOMY CEpeIOBHIII.

Mera craTtTi. MeToro IOCTIKCHHS € aHami3 TpaHcdopmallii MapKeTHHTOBHX TPOIECIB Yy OaHKIBCBKOMY
cekTopi YkpaiHu mizx BIiMBoM IudpoBizalii Ta BUKIMKIB BOEHHOTO 4acy, a TaK0)XK BU3HAYEHHsS OCHOBHHX HAIpSIMKIB
TTiABAIIEHHS e)EeKTUBHOCTI MAPKETUHIOBUX CTpAaTeTiil OaHKiB.

OcHoBHEIT MaTepian. Y IOCITIPKEHHI 3aCTOCOBYETHCS KOMIUIEKCHHHN MiJXif, IO MOEAHYE aHATi3 HayKOBUX
JoKepen, craTHcTHIHuX Maunx Ta npaktnaauii npukinag AT Kb «lIpuBatbamk». VY craTTi po3risgaeThCs BILTHB
IU(POBUX TEXHOJOTIH, MITYYHOTO iHTENEKTy Ta OHNAaWH-TIaT()opM Ha 3aTy4eHHS KII€HTIB, MPOCYBaHHS IMOCIYT Ta
KOHKypeHTocpoMOokHicTh. SWOT-anani3 mapketunroBoi crpaterii [IpuBaTbanKy BHSBUB KITFOYOBI CHIIBHI CTOPOHH:
HaJliitHy 1M(POBY €KOCHCTEMY, IHHOBAIIIT Ta Opi€HTAIlII0 Ha KIIE€HTA, @ TAKOX 3arpo3u, MoB'si3aHi 3 KibepOe3neKkor Ta
HecTaOlIbHICTIO PUHKY.

BucnoBku. [{udpoBuii MapkeTHHr € BaXJIMBUM (AKTOPOM PO3BHUTKY OaHKIBCBKOTO CEKTOpY YKpaiHu B
yYMOBax BiHHM, MiJBHIIYIOYN HOTO aJanTHBHICTh Ta (hPIHAHCOBY CTAOLIBHICTh. Pe3ynbTaTi mOoCiKeHHs MOXYTh OyTH
BUKOPHCTAaHI Ul BAOCKOHAJICHHS CTPATEr1YHOI0 MapKETHHIOBOT'O MEHEPKMEHTY, MiJIBULIEHHS! IKOCTI 00CITyroByBaHHS
KJII€HTIB Ta (hopMyBaHHS e(eKTUBHUX MoJieliel In(poBoi KOMyHIKaIlii.

Knrouosi cnosa: yugpposuii mapxemune, yugposa mparcgopmayis, OaHKI6CLKUL CceKkmop, I[HHO8ayil,
KAIEHMOOPIEHMOBAHICING, KOHKYPEHMOCHPOMOICHICIb, (DIHAHCO8A CMINIKICMb, COYIATbHA 8ION0GIOAIbHICb, WMYYHUL
iHmenexm.

®dopmynu: -, puc.: 2, Tadmn.: 5, 6i6m.: 15.
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Forecasting bank cash flows using intelligent systems

Abstract. The object of the study is the processes of cash flow management in the banking system
of Ukraine, which is characterized by high dynamism, increased risks caused by war and economic
instability, as well as rapid adaptation to digital technologies and European standards. The article
emphasizes the critical importance of effective cash flow management to maintain financial stability and
ensure uninterrupted operations of the bank in the face of uncertainty.

Problem statement. The main problem studied in the article is the lack of efficiency of traditional
methods of forecasting and managing cash flows in modern realities. These methods are unable to
adequately process large amounts of data, take into account complex nonlinear dependencies, and respond
quickly to unpredictable changes caused by both war and digital transformation. This creates liquidity risks,
leads to suboptimal use of capital, and reduces the overall resilience of the banking system.

Unresolved aspects of the problem. Today, there are gaps in the integration of the latest
intelligent systems directly into the bank's operational and strategic processes. There are still unanswered
questions about how to turn highly accurate predictions obtained through machine learning into concrete,
managerial decisions that will minimize risks.

Purpose of the article. The aim of the article is to develop comprehensive recommendations for
improving cash flow management in a bank using intelligent systems. For this purpose, a three-dimensional
approach is used, which combines Big Data analysis, improving the accuracy of forecasts using machine
learning, and their integration into a management decision support system.

Presentation of the main material. The authors of the article use a three-dimensional coordinate
system of “analysis-prediction-integration” to structure the research. Practical examples for forecasting
liquidity, assessing borrowers' solvency, and the effectiveness of marketing campaigns are considered. The
use of LSTM, SVM, Random Forest, and RNN models to improve forecasting accuracy is detailed. To
integrate the forecasting results into the bank's risk management system, specific solutions are proposed,
such as the use of automated dashboards, early warning systems, and dynamic scoring.

Conclusions. The recommendations proposed in this article allow banks to move from reactive to
proactive cash flow management. This helps to significantly reduce operational risks, optimize capital,
increase profitability and strengthen competitive positions. The practical value of the study lies in the
provision of specific tools and scenarios for the implementation of intelligent systems in daily operations,
which is extremely important for ensuring the financial stability of the Ukrainian banking system in the face of
uncertainty.

Keywords: risk, integration, machine learning, liquidity, financial stability of the bank, risk
management system of the bank.
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Introduction. The issue of improving the efficiency of cash flow management in the bank's
risk management system is extremely relevant for Ukraine, especially given the current realities:
constant risks due to the war, at the same time as the rapid development of digital banking
technologies and compliance with EU conditions for the functioning of the banking system.

The war causes significant economic instability, which directly affects banks' cash flows.
Unpredictable events, changes in consumer and investment behavior, and infrastructure destruction
pose huge challenges for liquidity forecasting and management. Banks need to have reliable
mechanisms to quickly adapt to changing conditions. At the same time, there is a growing risk that
the bank will not be able to meet its obligations due to deposit outflows or lack of external funding.
Effective cash flow management is key to preventing liquidity crises and maintaining financial
stability. The digitalization of banking (online banking, mobile applications, instant payments)
significantly accelerates the movement of funds and changes traditional cash flow models. This
requires banks to review and modernize their existing forecasting and management systems.

Cash flow forecasting using intelligent systems is particularly relevant. The large amounts
of data generated by digital transactions can only be efficiently processed using machine learning
and artificial intelligence algorithms. This will allow banks to make more accurate forecasts,
identify hidden patterns, and respond quickly to changes.

At the same time, the development of digital technologies also creates new risks associated
with cybercrime and system failures. Cash flow management should take these risks into account by
integrating security measures and contingency plans.

To create a holistic and effective bank cash flow management system, three components are
important, which are complementary and critical: forecasting the bank's cash flows provides a basis
for decision-making; developing scenarios for managing the bank's cash flows allows preparing for
different scenarios, which is especially important in an environment of uncertainty; formulating
recommendations for choosing a cash flow management strategy provides practical tools for
making informed management decisions.

The basic component of the bank's cash flow management system is cash flow forecasting
based on intelligent systems, as cash flow management in a modern bank, especially in the digital
economy, requires not only an understanding of past trends but also accurate forecasting of the
future.

Literature review. A review of scientific papers on the topic under consideration allows us
to identify key approaches to its study.

Classical works on liquidity and cash flow management, such as those by Allen E. Bukhari
and his colleagues [5], focused on models that used time series analysis methods to forecast cash
flows. The main idea of these approaches was to extrapolate past trends to the future. However,
classical methods do not take into account nonlinear dependencies, which makes them ineffective in
financial crises. The limitations of traditional methods are particularly evident in the digital
economy, when the volume and speed of data generation require more sophisticated tools.

With the advent of Big Data technologies and the development of computing power,
scientific thought has begun to shift toward intelligent systems. Michael Nolan [9] emphasizes in
his study that Big Data provides banks with the opportunity to analyze not only traditional financial
indicators, but also huge amounts of unstructured data (customer behavior in social networks,
geographic data, real-time transaction information). This allows them to get a more complete
picture of the client's financial situation and market trends.

The works of researchers such as Robert Shlepachuk [11], Weixi Chen, Walayat Hussain,
and others [6] demonstrate the effectiveness of machine learning for cash flow forecasting. They
showed that neural networks significantly outperform classical models in forecasting accuracy,
especially for short-term periods. This is due to their ability to detect complex, hidden patterns in
large amounts of data that are nonlinear and volatile.

Thus, scientific thought has evolved from classical econometric models to complex
intelligent systems. The work of these and other researchers is becoming the basis for the
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development of more complex hybrid models that combine different machine learning algorithms,
as well as on the ethical use of Al and cybersecurity in the context of cash flow management.

Purpose, objectives and research methods. Traditional forecasting methods often fail to
cope with the complexity and volume of data generated by digital banking operations. That's why
intelligent systems based on Big Data and machine learning are becoming an indispensable tool for
improving the accuracy and efficiency of cash flow forecasting. This allows the bank not only to
optimize its liquidity but also to effectively manage the risks associated with cash flows.

The purpose of the study is to develop and substantiate comprehensive recommendations for
improving the efficiency of cash flow management in the bank's risk management system in the
context of economic instability caused by the war and rapid digital transformation. The study aims
to demonstrate how the integration of intelligent systems based on Big Data and machine learning
can transform traditional approaches to forecasting and managing financial flows, turning them into
a proactive tool for reducing risks and optimizing a bank’s operations.

To achieve this goal, the study set and solved the following tasks: analyzed the possibilities
and advantages of using Big Data technologies and analytical tools for analyzing and forecasting
cash flows; identified key machine learning models that can be used to improve the accuracy of
cash flow forecasts; developed practical scenarios and recommendations for integrating forecasting
results into the bank's management decision support system.

The study uses a set of general scientific and special methods, such as the method of system
analysis and synthesis to form a holistic concept of cash flow management; the method of analysis
and generalization to study the experience of using intelligent systems in the banking sector; the
method of scenario planning to develop practical recommendations in the format of “Task -
Decision - Result” chains, which allows preparing for different scenarios and the method of data
visualization to present key conclusions.

Research results. To develop recommendations for improving the methods of analyzing
and forecasting the bank's cash flows, we will apply a three-dimensional approach based on the
construction of a coordinate system (Fig. 1), in which we consider the following axes: A (analysis) -
the state of analysis and forecasting of cash flows using Big Data and analytical tools; FA (forecast
accuracy) - the state of accuracy of cash flow forecasting, I (integration) - integration of cash flow
forecasting into the bank’s decision support system.

Each R (recommendation) for improving the methods of analysis and forecasting of the
bank's cash flows will depend on the current state of IS use in the three areas indicated -
Ry (A, FA 1),

support system

Integration of cash flow forecasting into the bank's decision

Cash flow analysis and forecast based on BD

Figure 1. Coordinate system for forecasting bank cash flows based on intelligent systems
Source: prepared by the authors
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Discussion.

Let's take a closer look at Axis A, i.e., the possibilities of improving cash flow analysis and
forecasting using Big Data and analytical tools. Large volumes of data generated by banking
activities can be used to obtain valuable analytical data and make accurate forecasts.

The conceptual scheme of applying Big Data and analytical tools for analyzing and
forecasting cash flow is shown in Figure 2.

Big Data sources for cash flow analysis:

- Y )

Transaction data: detailed information on Macroeconomic indicators: GDP, inflation,
all transactions (deposits, withdrawals, NBU key policy rate, unemployment rate,
transfers, loan payments, card transactions) consumer prices, exchange rates

Customer data: demographic information,
history of relationships with the bank,
financial behavior, credit rating, use of

banking products

Market data: stock indices, commodity
prices, trading volumes on financial
markets.

Social and geopolitical data: events that

Data on banking products and services: may affect economic stability and
volumes of loans issued, deposits attracted, confidence in the banking system
commission income, data on the use of digital
services

Data from social media and news

Accounting and reporting data: daily resources: analysis of public sentiment and

balance sheet, profit and loss statements, possible information risks
interbank transaction data.

& Y & 4

e ™\ ( B\ A N [ N
Hadoop: ecosystem for AWS, Google
storing and processing very Cloud Platform, Tableau, Power
large amounts of data MongoDB, Microsoft BI, Qlik Sense:
Cassandra: for SZRNE; §torage, .to crea.t &
Spark: faster and more data storage processing ar}d Interactive
flexible framework for analysis of big dashboards and
processing big data data reports
. A J J =)

Figure 2. Scheme for applying Big Data and analytical tools to analyse and forecast cash flows.
Source: prepared by the authors
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Table 1. A chain of recommendations: 'Task' > 'Relevance' > 'Solution' > 'Result’, regarding the application of Big

Data and analytical tools for cash flow forecasting

accuracy of
default forecasts

suspicious transaction
monitoring system.
External: Data from credit
bureaus, public data on court
decisions, tax arrears (for
legal entities),
macroeconomic indicators
(changes in unemployment
rates in the borrower's
industry), data from social
networks.

Pandas and NumPy libraries
(data preparation)

Modeling: Random Forest,
Gradient Boosting (binary
classification (default/non-
default, effective processing
of a large number of
heterogeneous features).
Deep neural networks
(detection of complex hidden
patterns in customer financial
behavior that may indicate
increased risk).

Bank's Relevance Solutions using Big Data and analytics Expected result
objectives Data sources Tools
Daily The need to Internal: Historical data of Collection and storage: Highly accurate
liquidity accurately forecast | all transactions Apache Kafka (real-time forecasts of cash
forecasting daily cash inflows (withdrawals, deposits, transactional data transfer), requirements and
and cash and outflows, transfers, payments) broken Hadoop Distributed File expected account
management | customer account down by time, client type, System (HDFS), or cloud balances, which allows
balances transaction type, and storage (storage of huge optimizing collection
geography. Data on salaries, amounts of data). routes, reducing cash
pensions, and social benefits. Processing: Apache Spark logistics costs, and
Data on loan debt and for fast data processing and minimizing funds that
repayment schedules. aggregation, feature are “frozen” in the
External: Calendar data extraction. form of excess
(holidays, weekends, Modeling: LSTM (Long reserves. The forecast
payment days), weather Short-Term Memory) or accuracy can increase
conditions (affecting branch GRU (Gated Recurrent Unit) | by 15-20% compared
attendance), macroeconomic - neural networks for to traditional methods.
indicators, data on forecasting daily cash flows,
competitors' activities. GBoost/LightGBM for
identifying key factors
affecting cash
outflows/inflows
Assessment The need to take Internal: Data on customer Collection and storage: Dynamic assessment of
and into account transactions (regularity of Apache Flink (real-time data | default risk for each
forecasting of | dynamic changes income/expenses, balance stream analysis). Data Lake borrower. Subsequent
borrowers' in the client's dynamics), frequency of use (consolidation of interaction with
solvency financial of banking products, loan heterogeneous data). customers showing
(default condition, which repayment history, Processing: Spark early signs of financial
forecast) will increase the overdrafts, data from the Streaming, Python with difficulties (loan

restructuring, reduction
of monthly payments),
reducing the level of
problem debt and
optimizing the
formation of reserves.
The accuracy of
default forecasts can
increase by 10-25%.

of marketing
campaigns

marketing budgets

External: Socio-
demographic data by region,
competitor data, news about
changes in legislation
affecting the banking
market, trends in social
media and internet search.

Presto (execution of complex

queries and data aggregation).

Modeling: collaborative
filtering or deep learning-
based recommendation
systems (personalized
product recommendations).
Regression models
(forecasting demand for
specific products).
Clustering using K-Means
or DBSCAN methods
(segmenting customers based
on their behavior and needs).

Forecasting The need to Internal: Customer Collection and storage: Reliable forecasts,
demand for identify products purchase history, interaction Google BigQuery or demand for products in
banking that will be in with mobile apps/online Snowflake (integration of specific customer
products and | demand in the banking, calls to the call structured and unstructured segments,

the future and center, demographic data, data from various sources). personalization of
effectiveness | optimize transaction history. Processing: Apache Hive or marketing offers. As a

result, increased
campaign conversion,
reduced marketing
costs, and optimized
cash flow from product
sales.

Source: prepared by the authors based on [2, 4, 12]
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Given that detailed internal data of specific banks is confidential, this section of the study
will provide generalized examples of real banking tasks and recommendations or scenarios for
solving them in the form of a specific “task-solution-result” chain. Let us form a chain: ‘Bank task’
- ‘Relevance’ - ‘Solution’ - ‘Result’ in order to formulate recommendations on the use of Big Data
and analytical tools for forecasting cash flows in a bank (Table 1).

The table shows that the integration of Big Data and analytical tools allows banks not only
to collect and store huge amounts of information, but also to transform it into valuable knowledge
for accurate forecasting and effective cash flow management. This is the fundamental basis for
building an effective risk management system in the digital economy.

Let us consider in more detail the FA axis, i.e., the direction of improving the accuracy of
cash flow forecasting based on the use of machine learning models, the advantages of which are
studied in detail in [11-12]. Let us present specific cash flow forecasting tasks in banks in the form
of a chain ‘Task’ - ‘Relevance’ - ‘Solution’ - ‘Result’, and formulate recommendations on the use
of machine learning models to improve the accuracy of the forecasts obtained (Table 2).

Table 2. Recommendation chain: 'Task' > 'Relevance’ > 'Solution' > "Result’ for improving the accuracy of bank cash
flow forecasts using machine learning models

Bank's task

Relevance of the task

Solution

Result

Optimizing liquidity management
with LSTM, which can identify
hidden risk factors

Accurate forecasts of daily
cash flows are necessary to
maintain optimal liquidity
levels. Inaccurate forecasting
can lead to excess reserves or
cash shortages, which can
cause liquidity risks and the
need for expensive borrowing.
Traditional econometric
models often cannot handle
the complex nonlinearities and
long-term dependencies in
daily transaction data.

Implementation of a long
short-term memory (LSTM)
model for forecasting daily
cash inflows, taking into
account data on transfer
volumes, number of
payments, customer salaries,
loan maturity dates, as well as
external factors such as
macroeconomic indicators
(GDP, inflation) and calendar
events.

Increased forecasting
accuracy, more accurate
assessment of liquidity
needs, optimization of
capital allocation.
Reduction of idle assets in
reserves and minimization
of short-term borrowing
needs. The result is
increased profitability and
reduced operational risks.

Detecting anomalous cash flows
to prevent fraud and money
laundering using SVM and
Random Forest (SVM can
effectively recognize “normal”
and “anomalous” features, while
Random Forest helps identify
which specific transaction features
indicate a potential anomaly.

The constant threat of fraud
and money laundering. The
need to identify hidden
anomalies in a huge volume of
financial transactions.

Development of a monitoring
system based on Support
Vector Machines (SVM) for
identifying anomalous
transactions and Random
Forest for classifying and
determining factors affecting
the anomaly. The basis for
training models is transaction
data (amounts, frequency,
geography of operations, types
of counterparties), as well as
signs indicating fraudulent or
suspicious operations.

Implementation of a system
for automatic detection of
potentially suspicious
transactions that deviate
from established customer
behavior patterns, which
will increase the
effectiveness of financial
monitoring and anti-fraud
departments, allowing them
to respond more quickly to
threats, reduce financial
losses, and ensure
compliance with regulatory
requirements.

Forecasting transaction volumes
for infrastructure planning and
customer experience management
using recurrent neural networks
(RNN) and gradient boosting
(XGBoost). RNNs are effective
for analyzing sequential data,
while XGBoost effectively
identifies complex relationships
between various factors that affect
cash flows.

The importance of forecasting
future transaction volumes for
effective planning of IT
infrastructure, customer
support resources, and
network optimization. An
inaccurate forecast can lead to
system overloads, service
delays, or, conversely,
excessive investment.

Using RNN to analyze cash
flow time series, taking into
account their seasonality and
cycles, as well as XGBoost to
include additional factors
(marketing campaigns, new
product launches,
macroeconomic events,
holidays, and weekends).

Increased forecasting
accuracy for future IT
system planning, staffing
allocation in contact centers
and branches, and ATM
cash optimization. The
result is uninterrupted
customer service, increased
customer loyalty, and
avoidance of unnecessary
infrastructure costs.

Source: prepared by the authors based on [3,7,8]
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Thus, using the specific banking tasks related to cash flow forecasting and analysis shown in
the table as examples, we have examined the advantages of machine learning (nonlinear data
processing, working with big data, adaptability) and specific models (LSTM, SVM, Random Forest,
RNN, Gradient Boosting).

The success of cash flow forecasting depends not only on the accuracy of the models built,
but also on the effectiveness of their integration into the bank's daily operations and strategic
planning. This transforms forecast data into specific actions and management decisions. Let's take a
closer look at axis I, i.e., the possibilities of integrating cash flow forecasting into the bank's
decision support system, which shows how the developed models and obtained forecasts can be
directly used in the bank's daily activities and strategic planning.

Possible directions for integrating cash flow forecasting into the bank's decision support
system are grouped in Figure 3. The figure clearly shows how the results of Big Data analysis and
machine learning can be directly applied in the practical activities of the bank. Figure 3 shows the
interrelated areas: operational liquidity management, credit portfolio and default risk management,
and strategic planning and new product development. Each area details specific scenarios, such as
resource optimization, dynamic scoring, and customer behavior forecasting. The transition from
simple forecasting to proactive management emphasizes that the effectiveness of intelligent systems
depends not only on the accuracy of models, but also on their ability to be integrated into the bank's
daily and strategic processes through tools such as dashboards and early warning systems.

Let us consider specific examples that reflect real scenarios of using forecasts in banking
activities in the form of a chain: ‘Task’ - ‘Relevance’ - ‘Decision’ - 'Result’, and formulate
recommendations for integrating cash flow forecasting into the bank's decision support system
(Table 3).

Table 3. A chain of recommendations regarding the integration of cash flow forecasting into the bank's activities: 'Task’
— 'Relevance' — 'Solution' — 'Result'.

Task Relevance Solution Result
Optimization of Ensuring sufficient cash in Automated liquidity Proactive work of the bank,
daily liquidity branches and ATMs, as well as dashboard,; reduction of operating costs,
and cash maintaining optimal liquidity early warning system; increased capital efficiency,
management levels for interbank settlements. automated minimization of liquidity risks,
recommendations; constant access for customers to the
cash logistics required amount of cash
optimization
Credit portfolio With a large credit portfolio, Dynamic scoring; Significant reduction in non-
and default risk traditional creditworthiness risk segmentation; performing loans, improvement in
management | assessment methods do not always proactive actions; credit portfolio quality, optimization
accurately predict future defaults, provisioning of provisions, increased profitability

leading to an increase in non-
performing loans.

Strategic The need to develop new banking | Forecasting customer | Launching innovative and in-demand
planning and products and services that will behavior; products that meet market needs,
development of meet the future needs of identifying niches in the increasing customer loyalty and
new products customers and ensure the bank's banking services ensuring a stable inflow of new cash
competitive position in the digital market; flows, strengthening competitive
banking services market. developing innovative positions in the banking system
products;

assessing the potential
of new services

Source: prepared by the authors based on [1,5,7-8]
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Let's take a closer look at the solutions proposed to ensure the integration of cash flow
forecasting into the bank's daily activities.

Areas of integration of cash flow forecasting into the bank's decision support system

4 )

Operational liquidity /Strategic planning and risk management: \
management:

Credit risk assessment: integration of cash
flow forecasts into credit risk assessment
models, improving the accuracy of default

probability estimation

Reserve optimization:
maintaining optimal liquidity
levels, avoiding both excess

and insufficient reserves

Stress testing: forecasting and testing cash
Forecasting daily cash flows under various adverse scenarios to

requirements: planning cash assess the bank's resilience
operations, collections, ATM

replenishment Investment planning: determining
available funds for investment and
investment efficiency

Interbank lending

management: placing available Development of new banking products:
funds on the interbank market or cash flow forecasting helps to create
attracting necessary additional targeted offers and products that meet
financing customer needs

\_ N\ _/

Technical aspects of integration:

N [~ N N
Development of Bl
systems and Alert systems: setting up Automation of
dashboards: creation automatic notifications about decision-making
of interactive significant deviations of processes: forecasts
visualizations of actual cash flows from are used to
forecasts and their forecasts or approaching automatically adjust
deviations, accessible critical thresholds certain operations
to various levels of
management
- AN /AN J

Figure 3. Directions for integrating cash flow forecasting into a bank's decision support system
Source: prepared by the authors
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A dashboard is an information panel that displays key indicators that the owner of the tool or
its users want to track. The purpose of creating a dashboard is to make a large amount of
information understandable to a person. This is usually achieved through the visualization of
dynamic data [10]. The development and implementation of an automated interactive bank liquidity
dashboard involves the creation of a visual environment accessible to the treasury and management,
which displays the following in real time:

- projected daily inflows and outflows of cash and non-cash funds;

- projected balances on correspondent accounts and in branch cash desks;

- critical liquidity thresholds;

- deviations of actual flows from projected ones in real time.

The development of an early warning system involves generating alerts (via SMS, email, or
messages in the corporate system) for responsible bank employees in cases where the projected
liquidity level approaches a critical mark or if actual outflows significantly exceed projections.

Setting up an automated recommendation system similarly involves generating specific
measures (decisions) that will allow you to level out deviations in the current liquidity status from
the forecasted one: reduce the amount of cash for collection in certain bank branches by a specific
percentage, consider the possibility of placing excess funds on the interbank overnight market,
prepare an application to attract additional liquidity on the interbank market in a certain amount,
etc.

Cash logistics optimization involves the use of forecast data to optimize collection routes
and schedules for replenishing/withdrawing cash from ATMSs, which minimizes logistics costs and
ensures uninterrupted customer access to cash.

The proposed solutions for credit portfolio and default risk management involve the use of
dynamic scoring, i.e., continuous analysis of customer cash flows, taking into account forecasts
obtained through machine learning. Also, in order to optimize the loan portfolio and reduce the risk
of default, the bank segments borrowers according to the forecast values of their cash flows: if a
significant decrease in income or an increase in irregular payments is forecast, the borrower is
considered to have a high risk of default; if cash flows are stable, but there are external
macroeconomic factors that may have a negative impact in the future, the risk is medium, and
borrowers with stable and growing cash flows are considered low risk. With regard to segmented
borrowers, the bank's proactive actions should be differentiated: the automated system should notify
credit managers of the need to communicate with high-risk customers (offers of debt restructuring,
credit holidays, consultations, etc.); for customers in the medium-risk segment — offers of loan
insurance or financial advisory services to reduce risk; for customers in the low-risk segment — an
individual approach to new banking products, increased limits, etc. In order to minimize credit risk
in the event of default forecasts based on cash flow analysis, it is also advisable to obtain the
necessary reserves for possible loan losses. This meets regulatory requirements and at the same time
optimizes the bank's financial performance.

Understanding and predicting customer behavior based on machine learning can reveal an
increase in online shopping spending, growing interest in investments, the need to develop new
digital products, and more. Big Data is used to analyze which financial needs of customers remain
unmet or how their cash flows may change under the influence of macroeconomic or technological
trends, allowing attractive niches in the banking services market to be identified and innovative
products to be developed. The same cash flow forecasts are used by the bank to model the potential
volume of cash flows before launching a new product, as well as to assess the associated risks. This
allows for informed decisions to be made regarding investments in development and marketing.

Conclusions. The article highlights the problem of improving the efficiency of cash flow
management in the banking system of Ukraine, which is particularly relevant in the current
conditions. It emphasizes the impact of risks associated with war, rapid development of digital
technologies, and European integration requirements on the financial sector. To solve the problem,
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the study proposes the use of intelligent systems based on Big Data, machine learning, and artificial
intelligence for accurate cash flow forecasting. The proposed three-dimensional system for
forecasting bank cash flows based on intelligent systems is aimed at improving cash flow
forecasting methods using Big Data and machine learning and integrating them into the bank's
decision-making system. will not only optimize the bank's daily operations, but also become a
strategic tool for risk management and the achievement of long-term development goals.

10.

11.

12.
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IIporno3yBaHHsl TPOLIOBUX NOTOKIB 0aHKY 3 BUKOPHCTAHHAM iHTEJEKTYAJIBHUX CHCTEM

Anomayia. O6'eKTOM INOCTIIHKEHHS € MPOIECH YIPABIIHHSA TPOIIOBUMH ITOTOKAaMH B OaHKIBCBKIH cHCTeMi
VYkpaiHu, 1m0 XapaKTepU3yeTbCs BHCOKOIO AMHAMIYHICTIO, MOCWJICHHMMH DPH3MKaMH, CHPUYMHEHHUMH BIMHOIO Ta
€KOHOMIYHOIO HECTaOLIBHICTIO, @ TAKOXK IBHJKOIO aJaNTaIli€lo 10 HUPPOBUX TEXHOJOTIH 1 €BPONEHCHKIX CTaHAAPTIB.
[TigkpecaroeTbcss KPUTHYHA BaXITUBICTh €()EKTHBHOIO YIPABIIHHS IPOMIOBUMH TOTOKaMH YIS MATPUMKHU (piHAaHCOBOT
CTabLIBHOCTI Ta 3a0e3nedeHHs Oe3mepediifHOT MisUTEHOCTI 0aHKY B YMOBaX HEBU3HAUCHOCTI.

[ocranoBka mnpoGiaemu. OCHOBHAa mpoOieMa, IO JOCHKYETBCS y CTaTTi, IOJSTa€ B HENOCTATHIN
e(EeKTUBHOCTI TPaAMLIHNX METO/IB MPOTHO3yBAaHHs Ta YNPaBJIiHHS T'POIIOBHMH IOTOKaMHU B CydacHHX peaiisx. Lli
METOJI He 3[aTHI aJIeKBaTHO 0OpOOIATH BeNHKi 00CSATH JaHUX, BPAXOBYBATH CKIIAHI HEMiHIAHI 3aJIE)KHOCTI Ta MBUAKO
pearyBath Ha HermependadyBaHi 3MiHH, CIIPHYMHEHI SK BifHOIO, Tak 1 IudpoBoio TpaHchopmaricr. Lle cTBOproe
PHU3HKH JTIKBIIHOCTI, MPU3BOAWTH 10 HEONTHMAJIbHOTO BUKOPHCTAHHS KaIliTATy Ta 3HIDKYE 3arajbHy CTIiHKICTh
0aHKIBCHKOI CHCTEMH.

Hepo3B'sizani acnexktn. Ha cboronHi iCHYIOTh NPOTANWHHU B iHTETrpallii HOBITHIX IHTENIEKTyaIbHUX CHCTEM
0e3mocepeIHbO B OMEpalliiiHi Ta cTpaTeriuHi mporeck 0aHKy. 3alUIIal0ThCS HEBU3HAYCHUMH MUTAHHS 100 TOTO, SIK
caMe NEepEeTBOPUTH BHCOKOTOYHI IPOTHO3M, OTPHMaHi 3a JONOMOIOK MAIIMHHOTO HAaBYaHHS, Ha KOHKPETHI,
YIPaBIIHCHKI PIlIEHHS, 10 I03BOJIATH MIHIMI3YBaTH PHU3HUKH.

Mera crarTi. MeToI0 CTaTTi € po3poOKa KOMILIEKCHHX PEKOMEHJANil I0J0 YJOCKOHAJICHHS YIpPaBIiHHSI
IPOLIOBHMH MOTOKaMH B OaHKY 32 JJOTIOMOTOIO iHTEJIEKTYaIbHUX CHCTEM. J[JIsl IbOr0 BUKOPHCTOBYETHCS TPUBUMIPHUI
miaxin, skuii moeanye anamiz Big Data, mifBUIIEHHS TOYHOCTI MPOTHO3IB 3a JOMOMOIOK MAIIHHHOTO HABYAHHS Ta 1X
IHTErpamnito B CUCTEMY MiATPUMKH PUHHSTTS YIIPABIiHCHKUX PIilICHb.

OcHoBHMIT MaTepian. ABTOPH CTaTTi 3acTOCOBYIOTH TPHUBHUMIPHY KOOPJMHATHY CHCTEMY «aHai3-
MIPOTHO3YBAaHHA-IHTErpamisn» Uil CTPYKTYpH3alil JOCIHDKEHHA. Po3misgaloTbes MpakTHYHI —NPHUKIagH  JUIs
MIPOTHO3YBAHHS JIKBITHOCTI, OI[IHKH TIATOCIIPOMOKHOCTI ITO3NYAIBHUKIB Ta e(DeKTHUBHOCTI MApKETHHTOBUX KaMIIaHiH.
Heramizyerbest BukOpucTanus wmoxener LSTM, SVM, Random Forest ta RNN it miZBuIIeHHS TOYHOCTI
mporHo3yBaHHsA. J{s iHTerpallii pe3yibTaTiB MPOTHO3YBAHHS B CHCTEMY PH3HK-MEHEIKMEHTY OaHKY 3allpONOHOBaHI
KOHKPETHI pIllIeHHsI, TaKi SK BHKOPUCTAHHS aBTOMAaTH30BaHUX JalIOOpIiB, CHCTEM PaHHBOTO MOMNEPE/DKEHHS Ta
JUHAMIYHOTO CKOPHHTY.

BucHoBKH. 3amnponoHOBaHi y CTaTrTi PeKOMEHAALil J03BOJSAIOTH OaHKaM MepeiTH BiJ PEaKTHBHOTO [0
MIPOAKTUBHOTO YMpPAaBIiHHA TPOLIOBMMH TOTOKamH. lle crpusie CyTT€BOMY 3HM)KEHHIO OIEpallifHUX pPH3HKIB,
ONTHMI3aliil KamiTanxy, MiJBUIIEHHI0O TPHUOYTKOBOCTI Ta 3MIIHEHHIO KOHKYPEHTHHMX Mo3Muii. IIpakTnyHa HiHHICTH
JIOCITIZPKEHHSI TIOJISITa€e B HA/IAHHI KOHKPETHUX 1HCTPYMEHTIB Ta CIEHapiiB JJIsl BIPOBAJDKEHHS 1HTEIEKTyalbHIUX CHCTEM
y OIOJICHHY TisUTbHICTB, IO € HAA3BUYAHHO BaKIMBHUM s 3a0e3nedeHHs (piHaHCOBOI CTifiKoCTi OAaHKIBCHKOI CHCTEMH
VYKpainu B yMOBaX HEBU3HAYCHOCTI.

Knrouosi cnosa: pusux, inmezpayis, MauwurHHe HAGYAHH, TIKGIOHICMb, DiHAHCO8A CMIIKICMb OAHKY, cucmemd
PUBUK-MEeHeOHCMeHm) OAHKY.
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Methodology of management accounting in supporting management processes of

marketing activities of agricultural enterprises in Ukraine

Abstract. Management accounting in the marketing activities of Ukrainian agricultural enterprises is a
key tool for effective decision-making under conditions of digital transformation, military disruption, and
European integration. The study focuses on the adaptation of accounting systems to marketing needs,
emphasizing cost analysis, profitability assessment, and integration with digital platforms such as CRM and
ABC analysis.

Problem statement. The main problem lies in the lack of standardized approaches to accounting for
marketing expenses, insufficient integration with digital tools, and a shortage of qualified personnel. These
issues hinder the formation of data-driven marketing strategies and reduce the effectiveness of management
decisions.

Unresolved aspects of the problem. Challenges include the limited structure of account 93 “Selling
expenses,” absence of unified methodologies for calculating marketing costs, and underutilization of ROl and
segment analysis tools. The impact of biological asset variability and seasonal cycles on accounting remains
insufficiently studied.

Purpose of the article. To analyze management accounting methods that support marketing
processes in agricultural enterprises, and to propose practical recommendations for improving accounting
systems in line with digital transformation and international standards.

Presentation of the main material. The article classifies accounting models by cost recording
method, analytical structure, and level of digital integration. It highlights the role of ABC analysis, ROI
tracking, and cost/profit center accounting in evaluating marketing effectiveness. Successful practices in
export-oriented enterprises and the berry sector are examined.

Conclusions. Management accounting enhances marketing efficiency by enabling cost control,
profitability analysis, and strategic planning. Its modernization is essential for improving competitiveness and
sustainability in domestic and international markets.

Keywords: management accounting, marketing of agricultural enterprises, costing, account 93, ABC
analysis, digital transformation, ROIl, CRM systems.
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Introduction. In the current conditions of the Ukrainian agricultural sector, management
accounting methods are becoming particularly important as a basis for ensuring effective
management processes. The growing complexity of marketing activities, digital transformation,
unstable market conditions, and integration into the European economic space require agricultural
enterprises to implement accounting systems capable of responding quickly to changes and
providing accurate information for decision-making. Management accounting performs the function
of internal information provision, allowing for the analysis of costs, assessment of profitability,
formation of pricing policy, and control of the effectiveness of marketing activities. Therefore,
research into management accounting methods — its tools, models, approaches, and practices — is
key to understanding the mechanisms of marketing management in agricultural production and to
developing strategies capable of ensuring the competitiveness of enterprises in a complex economic
environment.

Literature review. In recent years, management accounting methods in supporting the
management processes of marketing activities of agricultural enterprises in Ukraine have been the
subject of active scientific analysis. Researchers focus on adapting accounting systems to the digital
environment, classifying costs, automating document flow, implementing analytical tools, and
integrating management accounting with marketing processes.

A publication by a group of authors led by Nitsenko V. (2017) examines the role of
accounting and analytical information in the enterprise management system. It defines the
functional tasks of accounting data that support management decision-making, particularly in the
context of marketing activities. The authors emphasize that the quality of accounting information
directly affects management efficiency and commercial performance.

In their study, Birchenko N., Lutsenko O., and Ostapenko R. (2025) justify the use of
statistical methods in the transformation of accounting. The emphasis is on the use of digital
technologies — artificial intelligence, cloud platforms, and blockchain — to improve reporting
accuracy, cost transparency, and support management processes in agricultural marketing.

The work of Litvinenko V. and Kryvoshey O.V. (2025) analyzes the documentary support of
marketing activities of agricultural enterprises. The authors point out the barriers associated with
paper media and propose the introduction of uniform standards for digital document management
that can be integrated into accounting systems for effective management of marketing processes.

The article by Kryvoshey O.V. (2025) proposes a model for digital accounting of the
marketing activities of agricultural enterprises. The model is focused on the use of ERP systems,
cloud platforms, and software solutions for small farms. The author argues that the digitization of
accounting is a key factor in improving the effectiveness of marketing management.

The scientific work by Vysochan O. and Vodyanoy T.B. (2024) systematizes approaches to
the classification of marketing costs. Four accounting models are identified: marketing, normative,
differentiated, and synthetic. The correspondence of accounts is generalized, taking into account
legislative requirements and current practice, which allows the system to be adapted to the specifics
of agricultural marketing.

The publication by Shkromida V., Balanyuk I.F., Kuzmina T., and Gnatyuk T. (2024)
substantiates the imperatives of forming an accounting system for managing marketing expenses.
The authors emphasize automation, the use of ROI, CPA, and CLV indicators, and the adaptation of
the system to market changes. The importance of integrating accounting with analytical software
products to improve the effectiveness of marketing strategies is emphasized.

In the study by Vlasov V.O. (2024), a breakdown of account 93 “Sales expenses” for the
agricultural sector is proposed. The author justifies the need to introduce sub-accounts for
marketing expenses, which allows for a more accurate reflection of expenses for advertising,
logistics, and participation in exhibitions. It also proposes additions to form 50 s.g. with new
indicators that increase the analytical accuracy of management accounting.
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Purpose, objectives, and research methods. The purpose of this study is to
comprehensively examine management accounting methods in supporting the management
processes of marketing activities of agricultural enterprises in Ukraine, taking into account current
challenges, digital transformation, and the need to adapt to international standards. The main focus
is on the analysis of accounting models, costing tools, accounting systems, and mechanisms for
integrating accounting with marketing decisions.

The methodological basis of the study is a combination of general scientific and special
methods. In particular, methods of analysis and synthesis, induction and deduction are used to study
the theoretical foundations of management accounting and to generalize scientific approaches to its
application in marketing activities. The abstraction method is used to identify typical cost
accounting models in the agricultural sector. The structural-functional method is used to study the
relationship between accounting tools and marketing processes. The systematization method is used
to classify accounting approaches by type of enterprise, level of digitalization, and marketing
activity. The logical generalization method is used to formulate conclusions and recommendations
for improving management accounting methods in agricultural marketing.

Research results. Management accounting in Ukrainian agricultural enterprises ensures the
collection, processing and analysis of financial information for making informed management
decisions that are crucial for marketing activities. It allows controlling production costs, assessing
the profitability of individual product lines and forming effective strategies for resource allocation
and pricing, which directly affect marketing efficiency. In a highly competitive market, where a
significant proportion of agricultural enterprises operate at a loss, management accounting becomes
a tool for comprehensive analysis of market demand, adaptation of products to consumer
requirements and production of competitive goods oriented towards export (Vlasov, 2024).

These functions are particularly relevant in the context of the transformation of the Ukrainian
agricultural market. Arid climatic conditions and the consequences of the conflict are causing a
decline in exports of cereals and legumes, particularly maize. At the same time, corn production is
showing positive dynamics, and domestic grain prices are rising due to global uncertainty and high
export demand. This encourages agribusinesses to introduce innovations such as precision farming,
climate-resistant seeds and digital technologies, which form the basis of modern marketing
strategies and contribute to product differentiation and the strengthening of Ukraine's position in
international markets.

In this context, the marketing activities of agricultural enterprises are of strategic importance,
especially in the context of war, economic instability and the prospect of European integration. To
strengthen their positions in domestic and international markets, enterprises are actively
implementing digital solutions — e-commerce, social media, CRM systems — as well as
developing branding, reputation marketing and value propositions focused on long-term
partnerships and attracting investment. At the same time, the sector faces logistics disruptions,
funding shortages and high competition, which requires flexible, adaptive strategies: export
diversification, resource optimisation and digital transformation for a stable market presence
(Kvasova et al., 2023).

Given these challenges, the ability of companies to balance short-term tactical decisions and
long-term strategic goals is particularly important. Successful agricultural companies develop
flexible marketing strategies that allow them to adapt quickly to changes while maintaining a focus
on sustainable business development. Such strategic flexibility becomes a competitive advantage in
the current conditions of the Ukrainian agricultural market.

Management accounting in the marketing activities of agricultural enterprises is implemented
through complex, data-driven approaches that divide agricultural operations into separate profit and
cost centres. This allows producers to analyse each area of activity individually, rather than treating
all income and expenses as a single entity. This approach makes it possible to calculate the actual
break-even points for each unit of production and make faster, more informed decisions by
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measuring variables such as profit margins by profit centres, cost trends compared to previous
years, and the financial impact of strategy changes (Farmonaut, n.d.).

Various management accounting methods are used in this process: cash basis, accrual basis,
hybrid approaches, and integrated systems. The cash basis method, popular among small
businesses, records transactions at the time of cash flow and is consistent with tax reporting. The
accrual method provides a more accurate reflection of financial results, allowing for effective
tracking of expenses related to individual products or campaigns. Large enterprises often use hybrid
or integrated systems that combine the advantages of both approaches and include tools for
analysing costs, profit centres, marketing margins and resource optimisation. Such systems provide
real-time analytical transparency, helping to identify profitable channels and activities, which
contributes to informed decision-making and increased competitiveness (Table 1) (Mutual
Agricultural Software Alliance, 2023).

Table 1. Management accounting methods and their application in the marketing activities of agricultural enterprises

Management Application in the marketing activities of agricultural enterprises
accounting method

Cash accounting Tracking actual cash flows from marketing activities, easy to implement for
small farms

Accrual method Accurate reflection of marketing expenses and revenues in the relevant
periods, effective for long-term marketing strategies

Hybrid methods Combines the advantages of cash accounting and accrual accounting to
balance tax optimisation and management information

Integrated management Comprehensive analysis of marketing activities, taking into account the

accounting systems interrelationships between different business areas

Source: constructed using (Mutual Agricultural Software Alliance, 2023).

Within the framework of marketing activities of Ukrainian agricultural enterprises,
management accounting is based on the use of a number of tools that allow not only to record
expenses, but also to analyse their effectiveness in the context of market behaviour. These tools
include cost allocation models, cost and profit centre accounting, activity-based costing (ABC), and
farm management software. They cover not only financial indicators but also operational data —
production volumes, field locations, harvest year, responsible managers — which ensures informed
marketing decisions. The ABC method deserves special attention, as it allows for the accurate
allocation of costs based on actual resource consumption, the assessment of the profitability of
individual market segments and sales channels, and the optimisation of the marketing budget by
focusing resources on the most promising areas (Table 2) (Zarzycki, 2024).

Table 2. Modern management accounting tools in the marketing activities of agricultural enterprises

Management accounting Functionality in marketing activities
tool

Cost allocation models Accurate determination of the cost of various types of products for pricing
policy formation

Cost centre accounting Control and optimisation of marketing costs by activity area

Profit centre analysis Evaluation of the effectiveness of marketing strategies for different product
lines

Activity-based costing (ABC) Detailed analysis of marketing activity costs and their contribution to value
creation

Farm management software Automation of data collection and analysis to support marketing decisions

Integration with precision farming Optimisation of marketing strategies based on field productivity and product

systems quality data

Source: constructed using (Zarzycki, 2024).
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The coordinated use of these tools allows companies to create flexible budgets that are
adapted to changing market conditions. Activity-based budgeting and costing are complementary
mechanisms: the former provides planning and control of marketing campaigns, taking into account
seasonality and price volatility, while the latter details expenses by type of activity, allowing their
actual profitability to be assessed. This approach is particularly effective for companies with a wide
range of products and a multi-segment market presence.

Return on investment (ROI) analysis and segment analysis also play an important role in
management accounting. ROl allows you to evaluate the effectiveness of marketing channel and
campaign spending, identify profitable areas for investment, and justify budget allocation, taking
into account long production cycles and the lag between expenses and revenues. Modern integrated
accounting systems provide accurate long-term profitability estimates. Segment analysis, in turn,
allows you to assess the profitability of individual market segments, regions, sales channels, and
customer groups, which contributes to the formation of targeted strategies, optimisation of the
product range, and strengthening of the competitive advantages of agricultural enterprises (Garrett,
2023).

Despite the availability of effective tools, the implementation of management accounting in
the marketing activities of Ukrainian agricultural enterprises is in a transitional state. Large farms
are already integrating marketing and sales functions into their accounting systems through
financial reporting and specialised documentation, but the methodology for accounting for
expenses, particularly within account 93 ‘Sales expenses’, remains non-standardised. There is
ongoing debate in the scientific literature regarding the refinement of the structure of analytical
accounts to more accurately reflect marketing, advertising and commercial expenses. Despite the
export orientation of the agricultural sector and its significant contribution to GDP, accounting
practices are being modernized gradually, under the influence of economic reforms and the need to
comply with international standards. There are currently no unified statistical data on the full-scale
implementation of management accounting in the marketing sphere (Mikhailova & Mikhailov,
2017).

At the same time, Ukrainian agribusinesses are demonstrating successful practices, especially
in the context of military challenges and global market dynamics. The berry sector stands out for its
implementation of data-driven digital strategies, actively using social media to reach international
consumers, which ensures a positive return on investment even in the face of regulatory complexity.
Farms are integrating CRM systems, e-commerce and automated communication tools,
complemented by SWOT analysis to identify competitive advantages. The combination of ICT with
traditional accounting methods contributes to effective production and sales management,
expansion of export geography and brand strengthening through digital channels (Nitsenko et al.,
2017).

The trend towards analysing the return on investment in digital marketing channels deserves
special attention. Companies are implementing systems to track the effectiveness of online
advertising, social media and e-commerce, which allows them to optimise marketing budgets and
focus on the most profitable channels. This approach is critically important in the context of limited
resources and high competition in international markets, where Ukrainian producers are seeking to
strengthen their positions. At the same time, an analysis of management accounting practices in
marketing activities reveals significant differentiation depending on the size of the enterprise and its
export orientation. Large agricultural holdings, especially those attracting international investment,
implement comprehensive management accounting systems that comply with international
standards and provide detailed analysis of marketing costs and results. Medium and small
enterprises often limit themselves to basic forms of accounting, which does not allow them to fully
utilise the potential of management accounting to optimise marketing activities (Nitsenko &
Rudenko, 2017).
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However, on the path to full integration of management accounting into marketing activities,
agricultural enterprises face a number of systemic challenges. One of the fundamental problems is
the difficulty of accurately determining the cost of agricultural products due to the unique
characteristics of biological assets and seasonal production cycles. This complicates the formation
of a sound pricing policy and the assessment of the effectiveness of marketing activities, since
without an accurate understanding of the cost price, it is impossible to correctly calculate the
profitability of various marketing strategies and sales channels (Pylypenko et al., 2025).

Added to this are logistical disruptions and landmine clearance requirements caused by the
ongoing war, which consume management resources and hinder systematic process improvement.
In a situation where companies are forced to focus on solving urgent operational problems, the
development of integrated management accounting systems often takes a back seat, limiting
opportunities for strategic planning and analysis of marketing activities (Table 3) (Chukurna et al.,
2018).

Table 3. Challenges and problems of implementing management accounting in the marketing system of agricultural
enterprises

Category of Specific problems of implementing management accounting in marketing activities
challenges
Production and The complexity of determining cost due to the characteristics of biological assets and
accounting seasonal cycles
Technological Imperfect integration of accounting software with other management tools, in particular
geographic information systems
Infrastructure Underdeveloped agricultural market infrastructure, volatile pricing, high market
monopolisation
Human resources Shortage of qualified personnel and insufficient expertise at the intersection of management
accounting, marketing and digital technologies
Military and logistical | Logistical disruptions and requirements for demining territories, which consume
management resources

Source: constructed using (Chukurna et al., 2018).

One of the most significant barriers to the effective implementation of management
accounting in the marketing activities of Ukrainian agricultural enterprises is the shortage of
qualified personnel and insufficient expertise at the intersection of management accounting,
marketing, and digital technologies. This problem is particularly acute in small and medium-sized
enterprises, which do not have the resources to attract highly qualified specialists or invest in
comprehensive training programmes. The lack of specialists who understand the specifics of
agricultural production, the principles of management accounting and modern marketing
approaches significantly limits the possibilities for integrating these areas (Bila & Bilyi, 2025).

In addition to staffing challenges, there are difficulties in harmonising accounting and
reporting systems with constantly changing EU requirements. This creates regulatory uncertainty
and requires resource-intensive adaptation, especially for export-oriented enterprises that must
ensure that their products and business processes comply with European standards of transparency
and environmental friendliness. In addition, technological gaps — in particular, the limited adoption
of digital tools and artificial intelligence — complicate the automation and integration of
accounting with data-driven marketing decision-making. The imperfect integration of accounting
software with other management tools, including geographic information systems, limits the
possibilities for comprehensive analysis of the effectiveness of marketing activities in different
regions and market segments. The lack of reliable real-time data on the status of biological assets at
critical decision-making moments also complicates the process of planning and evaluating
marketing strategies (Table 4) (Nitsenko & Gogol, 2018).
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Table 4. The impact of management accounting implementation problems on the effectiveness of marketing activities of
agricultural enterprises

Consequences of problems with implementing Impact on the marketing activities of agricultural
management accounting enterprises
Inaccurate assessment of the profitability of Inefficient allocation of the marketing budget, reduced ROI
marketing activities
Limited opportunities for segment analysis Insufficiently targeted marketing strategies, loss of

potential market niches
Lack of integration of production and marketing data | Inconsistency of production plans with marketing goals

Difficulty in adapting to European standards Limited opportunities for export to premium EU markets
Low level of digitalisation of marketing processes Loss of competitive advantages in digital marketing and e-
commerce

Source: constructed using (Nitsenko & Gogol, 2018).

In addition to internal constraints, external structural factors that hinder the effectiveness of
management accounting should also be taken into account. Underdeveloped agricultural market
infrastructure, volatile and unpredictable pricing, high monopolisation, and insufficient
transformation of many individual farms into commercially oriented enterprises hinder the use of
effective marketing analysis and planning. Even well-designed management accounting systems
can yield limited results due to external market constraints and structural problems in the industry.
In addition, many agricultural enterprises in Ukraine have not fully implemented management
accounting practices adapted to marketing, which limits their ability to engage in systematic,
market-oriented management and strategic decision-making (Hrebenyk et al., 2023).

Discussion. The study confirms that management accounting is a key instrument for
supporting marketing activities of Ukrainian agricultural enterprises, especially under conditions of
digital transformation, military disruption, and integration into European markets (Bila & Bilyi,
2025). The complexity of agricultural production, seasonal cycles, and biological asset variability
necessitates flexible accounting models that can respond to rapid changes and provide accurate data
for decision-making (Zarzycki, 2024). Integration with marketing tools such as CRM systems, ABC
analysis, and cost/profit center accounting enables enterprises to evaluate strategy effectiveness,
optimize resource allocation, and improve pricing policies — particularly relevant for export-
oriented agribusinesses (Garrett, 2023).

Effective enterprises increasingly apply hybrid accounting systems that combine cash and
accrual principles, supported by digital platforms for real-time analytics and integration with
precision farming technologies (Mutual Agricultural Software Alliance, 2023). However,
implementation remains uneven: small and medium-sized enterprises often lack resources and
expertise to adopt advanced solutions. A critical issue is the lack of standardization in accounting
for marketing expenses, especially within account 93 “Selling expenses.” The absence of detailed
sub-accounts and unified methodologies complicates ROl assessment, segment profitability
analysis, and campaign evaluation. Introducing sub-accounts for advertising, logistics, and
promotion would enhance analytical capacity and support targeted strategies (Vlasov, 2024).

Personnel shortages and insufficient interdisciplinary expertise at the intersection of
accounting, marketing, and digital technologies further constrain effectiveness. Development of
training programs and professional standards is essential to address this gap. External factors —
underdeveloped infrastructure, market monopolization, and regulatory uncertainty — also impact
management accounting. Enterprises must navigate volatile pricing, fragmented supply chains, and
evolving EU compliance requirements, which demand flexible models and strategic foresight.
Segment analysis, ROI tracking, and activity-based budgeting help mitigate these challenges by
providing granular insights into market behavior and financial performance.

In the context of military risks and landmine contamination, management accounting must
incorporate risk assessment tools and scenario modeling. Integration with GIS platforms and
climate analytics enhances decision-making by linking financial data with environmental and
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operational variables. Despite these challenges, Ukrainian agribusinesses demonstrate successful
practices, especially in the berry sector, where digital strategies and CRM systems support
international outreach and brand development. However, harmonizing accounting systems with EU
standards remains a resource-intensive task, particularly for export-oriented enterprises.

Overall, the discussion underscores the need for a comprehensive approach to management
accounting in agricultural marketing — one that combines financial rigor, digital innovation, and
strategic adaptability. Standardized methodologies, investment in digital infrastructure, and capacity
building are key priorities for enhancing competitiveness and sustainability of Ukrainian
agricultural enterprises in both domestic and international markets.

Conclusions. Management accounting methodology is a multifaceted and complex tool that
covers various aspects of marketing management in agricultural enterprises. It is based on the
interaction of financial, production, analytical and digital components, which emphasises its
systemic nature and strategic importance. An analysis of current accounting practices shows that,
despite the diversity of approaches and the level of digitalisation, the effective application of
management accounting contributes to increased cost transparency, resource optimisation and the
formation of competitive marketing strategies.

Research confirms that the integration of accounting systems with marketing tools, the
introduction of ABC analysis, cost and profit centre accounting, and the adaptation of account 93
‘Selling expenses’ are critical elements for ensuring effective management. At the same time,
accounting is highly dependent on personnel, technological, and regulatory factors, which
complicates its implementation in an unstable market.

The current challenges facing the agricultural sector — military risks, logistical disruptions, a
shortage of skilled personnel, and the need for harmonisation with international standards — require
constant updating and improvement of management accounting methods. This requires not only
local but also industry-wide efforts in the areas of standardisation, digital transformation, staff
training and the development of adaptive accounting models.

Therefore, further research and practical implementation of effective approaches to
management accounting in the marketing activities of agricultural enterprises is a key task for
ensuring their sustainable development, competitiveness, and integration into global markets.
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MeToauka ynpasJiiHCbKOro 001Ky y 3a0e31e4eHHi yIpaBJIiHCbKMX MPOLECiB MAPKEeTUHI 0BOI AislJIbHOCTI
arpapHux NiANpHEMCTB

Anomayin. YTpaBIiHCPKUH OOJIK Yy MapKeTHHIOBIH JiSUTBHOCTI YKPAilHCBKMX CLIBCHKOTOCTIOJAPCHKUX
MATPUEMCTB € KIFOYOBUM IHCTPYMEHTOM sl €(PEKTHBHOTO MPHUUHATTS pillleHh B yMOBax HU(POBOI TpaHChopMallii,
BIICHKOBUX KOH(TIKTIB Ta €BPOMEHCHKOI iHTerparii. JlocmimKeHHs 30cepe/KYEThC Ha aamnTallii CUCTeM OOJIKY JI0
moTped MapKeTHHTY, aKICeHTYIOUM yBary Ha aHali3i BHTpAT, OIHII peHTabenbHOCTI Ta iHTerpamii 3 mudpoBHMH
wratpopmamu, Takumu ik CRM ta ABC-ananis.

IHocTtanoBka mpodiemu. OcHOBHA mpoOJeMa IMosrae y BiACYTHOCTI CTaHOApTH30BAaHUX IMiJXOMIB IO OONIKY
MapKeTHHTOBHUX BHTpAT, HEAOCTaTHiM iHTerpamii 3 mm(poBHMH IHCTpyMEHTAMH Ta HECTadi KBali(ikOBaHOTO
nepcorany. Lli muTaHHSA HEepemKomKaoTh (OPMYBaHHIO MapKETHHTOBHX CTPATErii Ha OCHOBI JaHUX Ta 3HIKYIOTH
e(EeKTUBHICTh YIPaBIiHCHKUX PIllIEHb.

HeBupimeni acnexktu npodaemu. Cepesl BUKINKIB — 0OMeXeHa CTPYKTypa paxyHKy 93 «Burparu Ha 30yT»,
BIZICYTHICTh YHI()IKOBaHMX METOAMK PO3PaXyHKY MapKETHHIOBUX BUTpAT, HEJAOCTATHE BUKOPUCTAHHS IHCTPYMEHTIB
ROI Ta cermenTHOro ananizy. BB MiHNIMBOCTI 010JIOTIYHMX aKTHBIB Ta CE30HHMX LUKIIB Ha OyXTraJaTepchKuil 00K
3aJIMIIAETHCS HEOCTATHHO BUBUCHHM.

Meta crarTi. [IpoananizyBaTy METOAM YNpaBIiHCHKOTO OOJIKY, IO MIATPUMYIOTh MapKETHHI'OBI IPOLECH B
CUTBCHKOTOCTIOAPCHKHUX IIIPHEMCTBAX, Ta 3alPONOHYBATH NMPAKTHYHI PEKOMEHMAIi] 1100 BJOCKOHAJICHHS CHCTEM
OyXranTepchkoro 00Ky BiqmoOBiqHO 10 u(ppoBoi TpaHChOpMaIii Ta MiXKHAPOTHIX CTaHAAPTIB.

OcHoBHMiT MaTepiaj. Y crarTi xiacuikoBaHO MoJesi OyXraaTepchbKoro oOIiKy 3a METOIOM OOJIKy BHTpAT,
AHATITHYHOIO CTPYKTYpOIO Ta piBHeM mu¢posoi inTerpamii. Iligkpeciaeno poias ABC-anamizy, Binctexxernns ROI ta
00Ky IEeHTPiB BUTPAT/IPUOYTKY B OIiHII €(EeKTHBHOCTI MaPKETHHTY. PO3TISHYTO yCIiNTHI IpaKTUKHA HA €KCIIOPTHO-
OpIEHTOBAHHX IMiAIPHEMCTBAX Ta B SAT1THOMY CEKTOPI.

BucHoBKH. YTIpaBiIiHCHKHHA OOJIK MifBHILYE eQEKTUBHICTH MApKETHHTY, 3a0e3leuylo4yrd KOHTPOJIb BHUTPAT,
aHani3s npUOYTKOBOCTI Ta CTpaTeriudHe IUTAHYBaHHA. MOTO MOJEpHIi3alis € HEOOXiAHOK JUIsl ITiABHINCHHS
KOHKYPEHTOCIPOMOKHOCTI Ta CTIHKOCTI Ha BHYTPILIHBOMY Ta MXKHAPOJHOMY PHHKaX.

Kniouogi cnoga: ynpaguincokuili 001iK, MapKemuHz CilbCbKO2OCNOOAPCLKUX NIONPUEMCME, KATLKYIAYLA
cobisapmocmi, paxynox 93, ABC-ananis, yugpposa mpancgopmayis, ROI, CRM-cucmemu.
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Violation of the rights of consumers of financial services

Introduction. The article is devoted to the study of relationships that arise in the process of
providing financial services by various financial institutions, as a result of which violations of consumer rights
occur or may occur, taking into account current conditions.

Problem statement. The relevance of studying consumer rights violations in the field of financial
services is undeniable in the modern world, especially with the growth of service users in cyberspace.
However, the growing complexity of financial products and services requires a high level of consumer
protection. Today, consumer rights violations in the financial sector can have serious consequences,
including financial losses, loss of trust in financial institutions and socio-economic problems for consumers,
and as a consequence, for the security of the financial system and the state.

Unresolved aspects of the problem. Thus, as seen, the study and analysis of problems related to
violations of the rights of consumers of financial services and certain aspects of their prevention are relevant
and important today. At the same time, we believe that the attention paid in previous studies is not
comprehensive and requires consideration of certain aspects of violations of consumer rights and the search
for appropriate solutions at the level of management, legislative initiatives, etc.

Purpose of the article. The goal of the work, in turn, is to develop a systematic approach to solving
problems related to the violation of the rights of consumers of financial services.

Presentation of the main material. Particular attention is paid to such key problems as opaque
contract terms, the impact of misleading advertising, excessive promises of investment returns is
investigated, and the problem of illegal charges and commissions is also considered. Fraudulent actions and
cybercrimes, such as the use of fraudulent schemes or forgery of documents. The article also considers the
role of the Office for Financial Services Consumer Rights Protection. We use the following scientific
methods: induction, deduction, comparative, systematisation method.

Conclusions. The study presents a systematic approach to solving the problem of violations of the
rights of consumers of financial services. This, as expected, will relieve the judicial system, inspire
confidence in potential consumers, promote technological progress, ensure the stability of the financial
system, and ultimately establish Ukraine as a social, democratic, and legal state.
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Introduction. The Constitution of Ukraine defines a person as the highest social value [2].
Being in the position of a person as a consumer of services, in particular financial ones, such a
person should have a high degree of protection, based on the above-mentioned constitutional
postulate. The relevance of researching violations of consumer rights in the field of financial
services is undeniable in today's world, especially with the growth of service users in cyberspace.
Financial services have become a necessary component of social life, providing not only economic
needs, but also social development. However, the growing complexity of financial products and
services requires a high level of consumer protection. Today, violations of the rights of consumers
in the financial sphere can have serious consequences, including financial losses, violations of trust
in financial institutions, and socio-economic problems for consumers. Violations of the rights of
consumers of financial services are actions or inactions of financial institutions that violate legally
established rights and consumer interests. These may be actions that mislead, do not provide
sufficient information, or impose unfavorable terms of the contract. Violation of consumer rights
may also include withholding important information, improper charges or fees, fraudulent practices,
and other improper practices that harm the financial well-being and interests of customers. Thus, as
seen, the study and analysis of problems related to violations of the rights of consumers of financial
services and certain aspects of their prevention are relevant and important today.

Literature review. It should be noted that the issue raised in our work has already received
significant attention in various sources, both domestic and foreign publications, and this applies to
both scientific literature and legislative acts, etc. In particular, the regulation of relations that are the
subject of the study is of particular importance in a number of regulatory acts that, among other
things, protect rights through the establishment of liability and other preventive measures: the
Budapest Convention — is the first international document regulating the fight against cybercrime,
the Council of Europe adopted that in November 2001, the Criminal Code of Ukraine, the Civil
Code of Ukraine, etc. As our research in the field of consumer protection of financial services
shows, careful attention is paid to these issues by: Kregul Yu.l., in particular, in his monograph of
the same name, and the works of Mentukh M. are also interesting for reading. Relevant for today, in
connection with the European integration of Ukraine, is the article by Hrebenyk V.I. dedicated to
the guarantees of protection of the rights of consumers of banking services in the law of the
European Union, as well as Odinak O. and Golota N., who rightly speak about the protection of the
rights of consumers of financial services under martial law. However, it seems that the attention
paid is not comprehensive and requires consideration of individual aspects of consumer rights
violations and the search for appropriate solutions.

Purpose, objectives and research methods. Accordingly, the task of the article is to
analyse the specifics of violations of consumer rights in the financial sector and existing approaches
to violations of rights in this area. The aim of the work, in turn, is to develop a systematic approach
to solving problems related to the violation of the rights of consumers of financial services. For this,
we use the following scientific methods: general scientific method, induction, deduction,
comparative method, systematisation method.

Research results. Indeed, Hrebenyk V.. rightly points out that violations undermine
consumer trust in financial institutions and can lead to significant financial losses [5]. As Klochko
A. rightly writes, when characterizing crime in the financial sector, it is worth noting that
institutions can be both objects of criminal attacks and instruments for achieving a criminal goal.
This necessitates the classification of such crimes, which will allow us to identify certain features of
their commission and determine recommendations for their prevention [6]. If we pay attention to
criminal legislation, then: illegal actions with transfer documents, payment cards and other means
of access to bank accounts, electronic money, equipment for their production (Article 200 of the
Criminal Code), disclosure of commercial or banking secrets (Article 232 of the Criminal Code),
etc. Special attention should be paid to some common criminal offenses, for example, fraud (Article
190 of the Criminal Code), misappropriation, embezzlement of property or taking possession of it
by abuse of official position (Article 191 of the Criminal Code) [4]. As a rule, such offenses are
identified as cybercrime. And they become particularly complex in the case of the participation of
foreign entities. Here we should proceed from the CES No. 185 - Convention on Cybercrime [3].
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Non-transparent contract terms in the financial sector are a serious problem that can lead to
significant negative consequences for consumers. When financial institutions use complex and
confusing terms in their contracts, it makes it difficult for customers to understand their rights and
responsibilities. Consumers who sign such contracts may not be fully aware of all the terms and
risks associated with the financial products or services they receive. This can lead to unjustified
financial losses and undermine trust in financial institutions.

Hidden fees and additional fees are another form of opacity often found in financial
contracts. Consumers may be pleasantly surprised by the initial terms of the contract, only to later
discover that they have been charged additional costs that they were not informed about in advance.
This may include account maintenance fees, early loan repayment penalties, or other hidden
charges. Such practices not only cause financial losses to consumers, but also create a sense of
deception and unfairness, which undermines the reputation of financial institutions [13].

The lack of transparency in financial contracts underscores the need for strict regulation and
oversight by relevant government agencies. Consumer protection should include requirements for
financial institutions to provide full and clear information about all terms and payments. This
includes the use of plain language in contracts, as well as the obligation of financial institutions to
inform consumers of all possible fees and additional costs before signing the contract.

In addition, consumers should be well informed about their rights and have access to
resources to help them understand the terms of financial products. Financial literacy is a key factor
in ensuring the protection of consumer rights. Education programs and information campaigns can
significantly improve consumers' ability to evaluate contract terms and make informed financial
decisions.

After all, transparency in financial contracts is the basis of trust between consumers and
financial institutions. A lack of transparency undermines this trust and can have long-term negative
consequences for the entire financial system. Ensuring transparency and fairness in financial
contracts is a joint task of the state, financial institutions and consumers themselves. Only through
joint efforts, it is possible to achieve a balance between the interests of all participants in the
financial market and ensure stable development of the economy.

Financial misleading advertising is a serious problem that undermines consumers' trust in
financial institutions and causes significant damage to their financial interests. Misleading
advertising often takes the form of incorrect information about products and services in marketing
materials. Consumers influenced by such advertising may be misled about the actual terms, value
and benefits of the financial products offered. This may include exaggerating product benefits,
glossing over risks, or misrepresenting costs and service terms. As a result, consumers make
financial decisions based on incomplete or inaccurate information, which can lead to financial
losses and disappointment [7].

Another form of misleading advertising is false promises about returns on investments or
other financial products. Financial institutions may use optimistic forecasts and exaggerated
promises to attract investors or customers. For example, promotional materials may promise a high
level of return on investment without disclosing all associated risks or clarifying that the projected
return is not guaranteed. This creates unrealistic expectations among consumers and can lead to
significant financial losses when actual results do not match advertising promises.

Misleading advertising undermines the foundations of fair competition in the financial
market and damages the reputation of all market participants. It can also have a negative impact on
the economy as a whole, as it lowers the level of trust in financial institutions and reduces
investment activity. Protecting consumers against misleading advertising is an important task for
regulators and consumer protection organisations. It is necessary to introduce and strengthen
legislative norms that oblige financial institutions to provide accurate and complete information
about their products and services. In addition, consumers should have access to resources to help
them evaluate the credibility of advertising and make informed financial decisions. This includes
increasing the financial literacy of the population, as well as access to independent advice and
information about financial products. Education programs and awareness campaigns can help
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consumers recognize the signs of misleading advertising and avoid the pitfalls associated with it.
after all, the fight against misleading advertising in the financial sphere is a joint task of the state,
financial institutions and consumers. Only by joint efforts can we create a transparent and fair
financial market, where consumer rights are protected, and information about products and services
is reliable and complete. This will contribute to increasing trust in financial institutions, stimulate
investment activity and contribute to the sustainable development of the economy.

Illegal charges in the financial sphere are a serious problem that can significantly affect the
financial situation of consumers and their trust in financial institutions. When financial institutions
charge fines or other fees without proper justification, it creates an unfair financial burden on
customers. Such actions may occur due to errors in accounting systems, imperfect internal
procedures, or even deliberate actions aimed at obtaining additional profits. Regardless of the cause,
wrongful foreclosures undermine consumer confidence in financial institutions and can result in
significant financial losses. The lack of a clear explanation of the reasons for the fines and their
amounts adds even more complexity to this problem. When consumers receive chargeback notices
without a detailed explanation, they can't understand what they've been charged for. This creates a
sense of unfairness and can lead to conflicts between customers and financial institutions.
Consumers have the right to know the exact reasons and grounds for any charges and to be able to
appeal them if they believe they are unfair.

The protection of consumer rights against unlawful charges requires strict regulation and
supervision by the relevant state authorities. Financial institutions must follow transparent and fair
procedures when calculating fines and other payments. This includes the obligation to provide
consumers with full and understandable information about the reasons and amounts of charges, as
well as to ensure the possibility of contesting unlawful charges [8].

In addition, consumers should be informed of their rights and have access to resources to
help them protect their interests. Increasing financial literacy and the population's awareness of their
rights are key elements in ensuring fairness in the financial market. Information campaigns,
counseling and training programs can help consumers better understand their rights and effectively
defend them.

After all, preventing illegal charges and ensuring transparency in financial transactions is a
joint task of the state, financial institutions and consumers themselves. Only joint efforts can create
a financial system where consumer rights are reliably protected, and financial institutions act
transparently and responsibly. This will contribute to increasing trust in financial institutions,
reducing risks for consumers and ensuring sustainable development of the financial market.

Fraudulent actions in the financial sphere are one of the most serious threats to consumers
and market stability. The use of fraudulent schemes to attract funds from consumers usually
involves various types of fraud that can cause significant damage to people's financial situation.
Criminals can offer investment opportunities that promise high returns with minimal risks, hiding
the real conditions and risks. Such schemes often use psychological techniques to instill confidence
in potential victims, making them more inclined to invest their money in dubious ventures. Fraud
schemes can range from simple pyramid schemes to sophisticated investment scams, creating great
financial risks for those who fall prey to the scammers. Falsifying documents or providing false
information for the purpose of obtaining a profit is another form of fraudulent activity that can have
disastrous consequences for consumers. Criminals can forge financial documents, such as contracts,
reports or bank statements, to appear trustworthy and instill trust in customers. They may also
provide false information about financial products, misleading customers about the terms and
benefits of the services offered. This may include making false promises about investment returns
or concealing true credit terms, resulting in financial losses for consumers [11].

Protection of consumer rights against fraudulent actions is a critically important task for
regulatory bodies and law enforcement structures. Strict control and supervision of financial
institutions and their activities should be implemented to prevent and detect fraud at an early stage.
In addition, it is important to provide consumers with access to reliable information about financial
products and services, as well as to increase their financial literacy. This will allow them to
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recognize potential signs of fraud and avoid dangerous situations. The joint efforts of the state,
financial institutions and consumers themselves can create a safer financial environment. It is
important not only to rely on regulatory measures, but also to actively involve the public in the
process of monitoring and detecting fraudulent activities. Information campaigns, educational
programs and counseling services can significantly increase public awareness of the risks and
methods of protection against fraudsters. After all, the effective fight against fraudulent actions in
the financial sphere requires a comprehensive approach, which includes strict control by the state,
transparency of the activities of financial institutions and active participation of consumers in the
protection of their rights. This will contribute to increasing the level of trust in the financial system,
reducing the risks of fraud and ensuring the stable and fair development of the financial market.

The National Bank of Ukraine plays a key role in protecting the rights of consumers of
financial services. Within the framework of this mission, a special unit was created - the Office for
Financial Services Consumer Rights Protection, which performs important functions to ensure
fairness and transparency in the financial market.

The Office for Financial Services Consumer Rights Protection carries out various activities
aimed at supporting and protecting the interests of clients of financial institutions. One of its main
functions is to deal with appeals from citizens. This includes the processing of consumer complaints
and requests, which allows identifying problem areas in the activities of financial institutions and
promptly reacting to them. In addition, the management establishes requirements for financial
institutions, ensuring their compliance with regulations and standards. These requirements are
aimed at increasing the transparency and fairness of financial services provided to clients. The
Department also oversees compliance with the legislation on the protection of the rights of
consumers of financial services, which includes monitoring the activities of financial institutions to
ensure their compliance with legal regulations. Management pays special attention to monitoring
compliance with the legislation on advertising in the field of financial services. This is an important
aspect, as false or misleading advertising can seriously harm consumers by misleading them about
the terms and benefits of financial products. The Department conducts inspections of advertising
materials, ensuring their compliance with legal requirements and protecting the interests of
consumers. Thus, the National Bank of Ukraine, through the activities of the Office for Financial
Services Consumer Rights Protection, is actively working to create a safe and fair financial
environment. This ensures reliable protection of clients' rights, contributes to increasing the level of
trust in financial institutions and the stability of the financial market as a whole [11].

It is also quite important to take into account judicial practice, in particular the decisions of
the Supreme Court.

The case law published by the Supreme Court contains numerous examples of cases on the
protection of the rights of consumers of banking services, relating to credit agreements, deposits,
payment cards, etc. These cases demonstrate the variety of offenses that consumers face.

For example, in case No. 176/1445/22 of August 16, 2023, the Supreme Court ruled that the
bank is obliged to prove that the client contributed to the loss or illegal use of personal data by his
actions. In the absence of such evidence, the benefit of the doubt is interpreted in favor of the
consumer. In this case, the bank was obliged to return the funds that were fraudulently debited to
the client [9].

The Supreme Court also concluded that moral damages may be recovered even if not
provided for in the contract. In particular, moral damages for breach of a consumer contract may be
compensated even if the terms of the contract do not provide for the right to compensation for moral
damages.

In such circumstances, compensation is provided in accordance with Articles 16 and 23 of
the Civil Code of Ukraine and Articles 4 and 22 of the Law of Ukraine “On Protection of Consumer
Rights” [12,15].

The Supreme Court came to this conclusion in its Resolution of May 10, 2023 in case No.
522/5513/19.
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Looking at the dispute regarding compensation for moral damage for the bank’s violation of
the bank deposit agreement, the Grand Chamber of the Supreme Court stated that “the bank’s
violation of the obligation to return the deposit, despite the terms of the contract, is a product defect,
thus, in accordance with Articles 4 and 22 of the Law of Ukraine “On Protection of Consumer
Rights”, compensation is provided for moral damage caused to the depositor by such improper
provision of a financial service”[12,14].

Based on the provisions of Articles 16 and 23 of the Civil Code of Ukraine and the content
of the right to compensation for moral damage in general as a way of protecting subjective civil
law, compensation for moral damage must occur in any case of its occurrence — the right to
compensation for moral (non-property) damage arises as a result of a violation of a person’s right,
regardless of the presence of special norms of civil law [15].

According to Articles 4 and 22 of the Law of Ukraine “On Consumer Rights Protection”, the
consumer’s right to compensation for moral damage is provided in legal relations between
consumers and manufacturers and sellers of goods, performers of works and service providers [12].

According to Part 8 of Article 18 of the Law of Ukraine “On Consumer Rights Protection”,
unclear or ambiguous provisions of contracts with consumers are interpreted in favor of the
consumer.

The participation of a consumer in a contract as a weak party, subject to special legal
protection in the relevant legal relations, narrows the effect of the principle of equality of
participants in civil law relations and freedom of contract, in particular, in consumer credit
agreements [12].

In the Resolution of the Supreme Court of August 23, 2023 in case No.
564/282/16-ts, the Supreme Court established that the related service for servicing credit debt
specified in the credit agreement is not a credit or other banking service, and therefore is null and
void [14].

The bank did not provide documents that would specify the content of the related service
“for servicing credit debt”, the procedure for providing this service, the procedure for its
consumption, its consumer qualities of the service and the terms of providing this service. The text
of the contract defines the content of this service vaguely [7]. Therefore, in accordance with Part 8
of Article 18 of the Law of Ukraine “On Protection of Consumer Rights”, vague terms of contracts
are interpreted in favor of the consumer [12].

Discussion. Violation of consumer rights in the financial sphere is a serious problem that
requires attention and measures from government bodies, regulators and consumers themselves.
Thanks to modern technologies and increased awareness, violations of this kind are becoming more
visible, which contributes to the adoption of effective countermeasures. Important aspects of
solving this problem are ensuring the transparency of the terms of contracts between financial
institutions and consumers, curbing illegal charges and applying tough sanctions in cases of
fraudulent actions. For this, it is important to strengthen the role of specialized bodies that monitor
compliance with legislation and protect consumer rights, such as the Office for Financial Services
Consumer Rights Protection of the National Bank of Ukraine. Overall, effective regulation and
timely response to breaches are important to ensure consumer confidence in financial services and
financial market stability. By working together, governments, regulators and the public can make
significant progress in this direction, ensuring fairness and safety for all participants in the financial
market. Special attention is required to develop, amend, and implement regulations to ensure
information security and counter cyberterrorism. Our analysis shows that while legal frameworks,
such as the Law of Ukraine “On Protection of Consumer Rights” and the Law of Ukraine “On
Banks and Banking Activities”, provide a basis for protecting consumer rights, their effective
enforcement and regulatory oversight need to be strengthened.

In addition, consumer protection is not just a matter of protecting individual rights, it is
related to the stability of the financial system. Undermining consumer trust through unfair banking
practices can lead to systemic risks. That is why we support a multi-pronged approach that goes
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beyond raising consumer awareness. This includes stronger regulatory measures, technological
solutions to increase transparency, and industry self-regulation through codes of conduct.

Conclusions. First of all, our article analyses the specifics of consumer rights violations in
the financial sector and existing approaches to rights violations in this area. As a result, a systematic
approach to solving the problem of violations of the rights of consumers of financial services is
presented. In particular, we have proven that the negative consequences of such violations are felt
not only by clients, but also by financial organisations. At the same time, it was determined that the
main emphasis and main place in the system of measures should be on the mechanism for
protecting the consumer of financial services, and this will include measures to prevent violations,
the presence of a powerful institution of responsibility, and comprehensive systemic activities of all
stakeholders. In addition, the study clearly states that this is a security issue, both for the individual
consumer and the business entity, as well as for the financial system and the state. Therefore, the
cooperation of financial institutions, the regulator, the government, and the legislator should be
aimed at ensuring the rights of consumers of financial services. In the latter, as proven in the work,
the development of legislative acts on the protection of information security and countering
cyberterrorism should be on the agenda, including with the aim of fully implementing international
regulatory legal acts on the path of Ukraine’s integration into the EU. This and other things, it
seems, will relieve the judicial system, inspire confidence in potential consumers, promote
technological progress, ensure the stability of the financial system, and ultimately establish Ukraine
as a social, democratic, and legal state.
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ITopyuieHHs IpaB cnokuBaviB GiHAHCOBUX MOCJIYT

Bcmynna uwacmumna. Ctattsl TIpUCBSYEHA JOCIHI/DKEHHIO BIHOCHH, sIKI BHHHMKAlOTh B TIpOIEC HaJaHHS
(hiHAHCOBUX TMOCIYT Pi3HUMH (HiIHAHCOBUMH YCTaHOBAaMH, BHACIIJOK YOTO BimOyBaloTh ab00 MOXYTh BigOyBaTHCh
TIOPYIIEHHS TIPaB CIOXXKMBAUiB, 3 ypaxXyBaHHIM YMOB CHOTOJICHHS.

IHocTaHoBKa mpodaeMu. AKTyadbHICTH JOCTIDKCHHS MOPYIICHb NpaB CIIOXKKBaviB y cdepi (piHaHCOBUX
MIOCTYT € He3alepeyHOI0 B CY9acHOMY CBITi, OCOOJIMBO 31 3pOCTaHHSAM KOPHCTYBadiB MOCIYT y KibepmpocTopi. OqHak
3pocTaloda CKIAJHICTh (PiHAHCOBUX IMPOAYKTIB i IOCIYr BHMAara€ BHCOKOTO DiBHS 3aXUCTy cHoxwuBadiB. ChoromHi
HOPYILEHHS MPaB CIIOKUBaYiB y (iHaHCOBIH cepi MOXKYTh MaTH CEpPHO3HI HACHIIKHU, BKIIOYaroul (hiHAHCOBI BTpATH,
HOpPYILIEHHS JOBIpH 10 (DIHAHCOBUX YCTAHOB Ta COLIaJIbHO-EKOHOMIYHI MpPOOJIEMH JUIsi CIIOKHBAUiB, 1 SK HACIIIOK
Oe3reni (iHaHCOBOT CUCTEMI 1 IepKaBi.

Heposp’sa3ani acnexkTn. TakiuM 4nHOM, SIK BOaYaeThCs, BUBUCHHS 1 aHAJI3 MpOOJIEM MO0 MOPYIIEHb MpaB
CIOXXMBauiB (PiHAHCOBUX MOCIYT 1 OKPEMHUX ACHEKTIiB iX MOMEPEKEHHS € aKTyalbHUM 1 BaXKJIMBUM JJISI CHOTOJICHHS
BonHowac BBaXkaeMo NpHIIEHY yBary y IONEPEAHIX JOCTIHKEHHSX HE BCEOXOIUIIOIOYOI0 Ta TaKolo, II0 MOoTpedye
PO3TIILY OKPEeMHX AacIeKTiB MOPYIICHh IpaB CIIOKHMBAYIB Ta MONIYK BiNMOBIMHUX DIllICHh HA PiBHI YIPABIIHCKUX,
3aKOHOIABYMX 1HII[IATHUB TOIIO.

Merta crarTi. MeToio po60OTH B CBOIO Uepry € HaIpAIfOBaHHS CHCTEMHOTO MiAXOAY O BHPIMICHHS HMpodieMm,
IOB’I3aHUX 3 MMOPYIICHHSM IIpaB CIIOKWBaviB (DiHAHCOBUX MOCTYT

OcHoBHuUIT MaTepiaj. OcobnrBa yBara IpUAUISETECA TAKUM KIIOYOBHM IpoOiieMaM, SK HENmpo30pi yMOBH
JIOTOBOPIB, TOCTIIKY€ETHCSI BIUIMB OMAHJIMBOI PEeKJIaMH, HaIMIpHI OOIITHKH MO0 MPUOYTKOBOCTI iHBECTHIIIH, TaKOXK
pO3TJIIAEThCs MpoOIeMa HEMpaBOMIPDHUX CTSIrHeHb Ta Kowmicit. Ilaxpaiickki mii 1 KiOep3JIOYMHH, TakKi SK
BUKOPHCTAHHS OOMaHHHMX CXeM abo miapoOKa JOKYMEHTIB. B cTaTTi TakoX pO3rIAAA0THECSA POJIb YTIPABITIHHS 3aXUCTY
npaB CIIOKUBaYiB (piHAHCOBMX mOcayr. Hamu BHKOpHCTaHHI HACTYNHI HAyKOBI METONM: IHAYKIII, JexyKIii,
TOPIBHSJIBHUM, METOJ CUCTEMaTH3aLlil.

BucHoBkn. B pe3ynbrati 1OCTiIKEHHS IPESICTABICHO CUCTEMHUI MIX 1 IO BUPINICHHS MPOOJIEMH MOPYIICHb
IpaB cIoXuBaviB (iHaHcOBUX mocayr. Lle, sk BOYAETHCS, PO3BAHTAKHUTH CYJOBY CHCTEMY, BUKJIMYE JIOBIpY ¥y
MOTCHIIHHNX CIIOKMBAYIB, CIIPUATHME TEXHOJIOTIYHOMY MPOTPECY, 3a0€3MeunTh CTabLIBHICTD (PiHAHCOBOI CUCTEMH 1 B
TiICYMKY YTBEPIHTH JIepKaBy YKpaiHa sIK colianbHy, IEeMOKPATHYHY 1 IPaBOBY.

Kniwouosi cnosa: nopywenns npas cnoxicudayis, QiHancosi nociyau, nenpo3opi ymosu 002080py, OMAHIUEA
peKiama, He3aKoHHi 30opu, waxpaticoki 0ii, Hayionanvuuii 6ank YKpainu, Mexanizm 3axucmy cnoxcusauieé iHancosux
nocnye.
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Assessment of the investment attractiveness of agricultural enterprises

Abstract. Investment attractiveness of Ukrainian agricultural enterprises is a strategic factor for
mobilizing capital, restoring production, and ensuring long-term sustainability in the context of post-conflict
recovery and global market transformation. The study focuses on financial diagnostics, innovation capacity,
structural consolidation, and external support mechanisms.

Problem statement. The main problem lies in the lack of standardized investment evaluation
models, limited access to capital, and uneven policy implementation. Enterprises face challenges related to
infrastructure damage, climate risks, and disrupted logistics, which complicate investment decision-making.

Unresolved aspects of the problem. Key unresolved issues include landmine contamination,
import dependence, and insufficient integration of innovation indicators into investment models. The impact
of digital technologies, export infrastructure, and state support on investment attractiveness requires further
analysis.

Purpose of the article. To develop a comprehensive framework for assessing the investment
attractiveness of agricultural enterprises, combining financial indicators, innovation potential, external risks,
and policy factors.

Presentation of the main material. The article analyzes profitability, liquidity, and leverage metrics,
trends in fixed asset investment, and the role of medium and large enterprises in sectoral consolidation. It
examines export dynamics, import substitution, and instruments of state support. Special attention is paid to
AgTech innovations, precision farming, and risk mitigation strategies supported by international donors.

Conclusions. Despite wartime challenges, Ukrainian agriculture demonstrates resilience and
investment potential. A comprehensive evaluation approach enhances informed capital allocation, supports
modernization, and strengthens competitiveness in domestic and international markets.
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Introduction. In the current conditions of post-conflict recovery and economic instability,
the investment attractiveness of Ukrainian agricultural enterprises becomes a decisive factor for
mobilizing capital, restoring production, and ensuring long-term sectoral sustainability. The
agricultural sector plays a strategic role in Ukraine’s economy, contributing significantly to GDP
and foreign exchange earnings, while simultaneously facing unprecedented challenges related to
infrastructure damage, market volatility, and geopolitical risks. These conditions require enterprises
to demonstrate financial resilience, innovation capacity, and adaptability to attract both domestic
and international investors. Investment attractiveness integrates a wide range of indicators — from
profitability and liquidity metrics to structural consolidation, export infrastructure, and state support
mechanisms. The growing importance of digital technologies, precision farming, and AgTech
solutions further transforms the investment landscape, introducing new opportunities and risks.
Therefore, research into the investment attractiveness of agricultural enterprises — its financial
diagnostics, structural dynamics, innovation potential, and external policy factors — is essential for
developing effective strategies of capital allocation and enhancing the competitiveness of the sector
in a complex and uncertain economic environment.

Literature review. The investment attractiveness of agricultural enterprises is a
multidimensional concept that integrates financial, structural, and institutional factors. Recent
studies emphasize the need for comprehensive methodological approaches that reflect both
macroeconomic trends and micro-level enterprise dynamics.

Mazurkevych 1. (2023) systematizes existing methodological approaches to evaluating
investment attractiveness in the agro-industrial complex. The author highlights the influence of war-
related disruptions and the need for adaptive models that account for sector-specific risks. Her work
emphasizes the limitations of traditional financial indicators and calls for integrated assessment
frameworks that include innovation, logistics, and policy support.

Kuzminova O. and Yaroshenko K. (2023) analyze the investment climate of Ukraine and
propose strategic directions for its activation. Their study outlines the institutional weaknesses and
legal uncertainties that hinder investment flows, while also identifying opportunities for
strengthening domestic investment mechanisms and improving the banking system’s efficiency.

Avercheva N. and Zubik D. (2024) provide a detailed economic assessment of investment
inflows into Ukraine’s agricultural sector. Using SWOT analysis, they identify key strengths of the
domestic agro-industrial complex that could attract foreign investors in the post-war recovery
period. Their findings underscore the importance of restoring agricultural infrastructure and
machinery to enhance sectoral competitiveness.

Popova O., Kotsiubynska L., and Skubii O. (2023) focus on the dynamics of capital
investment in agriculture during wartime. They examine the structure of investment resources by
economic activity and funding sources, offering insights into the resilience of agricultural
enterprises and the factors influencing their investment performance.

Levandivskyi O., Balaniuk I., Matkovskyi P., and Matskiv V. (2023) explore the role of
resource potential in shaping investment attractiveness. Their research emphasizes the need for
structural reforms, technological modernization, and the development of regional agro-service
infrastructure to support sustainable growth in the agricultural sector.

Dankevych A. et al. (2023) investigate the bioenergy potential of agricultural biomass,
particularly sunflower husks, as a driver of investment in renewable energy within agriculture.
Their work demonstrates how circular economy principles and energy substitution strategies can
enhance both ecological sustainability and investment appeal.

Ostapenko R. et al. (2025) analyze current financial trends to optimize investment activity in
Ukraine. They highlight the growing role of precision agriculture and artificial intelligence in
improving productivity and attracting capital, while also addressing geopolitical risks and the need
for portfolio diversification.

These studies collectively demonstrate that the investment attractiveness of agricultural
enterprises depends not only on financial metrics but also on innovation capacity, infrastructure
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resilience, and institutional support. The integration of sector-specific risks, such as landmine
contamination and climate volatility, into investment models is essential for informed decision-
making in Ukraine’s post-conflict economy.

Purpose, objectives and research methods. The purpose of the study is to substantiate the
investment attractiveness of Ukrainian agricultural enterprises under conditions of post-conflict
recovery, economic instability, and global market transformation. The agricultural sector, being a
strategic component of Ukraine’s economy, requires a comprehensive evaluation framework that
integrates financial performance, structural dynamics, innovation capacity, and external policy
support.

Achieving this purpose involves solving the following research objectives:

— to analyze key financial indicators (profitability, liquidity, asset and equity
efficiency) that determine the investment attractiveness of agricultural enterprises;

—  to examine trends in fixed asset investment, infrastructure modernization, and
consolidation of medium and large enterprises under wartime constraints;

—  to assess the impact of external factors—export activity, import dependence, and
state support mechanisms—on the formation of investment potential;

—  to characterize the innovation capacity of the agricultural sector, including the
adoption of digital technologies, precision farming, and AgTech solutions;

—  to evaluate risks associated with landmine contamination, logistical disruptions,
climate volatility, and the effectiveness of mitigation mechanisms supported by
state and international donors.

The study applies methods of system analysis, comparative benchmarking, structural
diagnostics, expert evaluation, and inductive generalization. The methodological framework is
based on an interdisciplinary approach that combines investment analysis, agribusiness
management, public policy, and risk assessment theories. This allows for a comprehensive
understanding of both quantitative metrics and qualitative strategic factors shaping the investment
landscape in Ukrainian agriculture.

Research results. Investment attractiveness for Ukrainian agricultural enterprises is a
complex framework assessing potential returns, risks, and strategic value in the agricultural sector,
which is vital for Ukraine’s economy. Contributing over 40% of foreign exchange earnings and 10-
12% of GDP, investment decisions are significant for domestic and international stakeholders.
Assessing investment attractiveness is particularly important given the unique role of the
agricultural sector in ensuring global food security and in post-conflict recovery processes. Despite
war-related losses over $80 billion and major infrastructure damage, opportunities arise from
Ukraine's extensive arable land, established export infrastructure, and strong global demand for
agricultural products. Investors are increasingly keen on agro-processing, logistics, and agricultural
technology, while navigating the risks of ongoing security threats and economic instability. This
assessment framework becomes essential for informed capital allocation in a sector that, despite
challenges, holds substantial potential for returns amid significant uncertainties (InVenture, n.d.,
2025).

To justify investment decisions, it is necessary to refer to quantitative financial indicators
that allow assessing the effectiveness of agricultural enterprises in difficult conditions. Profitability
metrics serve as fundamental indicators for assessing investment attractiveness in Ukrainian
agricultural enterprises, providing crucial insights into operational efficiency and financial
performance during the challenging 2024-2025 period. Key profitability ratios including gross
profit margin, net profit margin, operating profit margin, return on assets (ROA), and return on
equity (ROE) collectively measure a company's ability to generate profit from sales, manage
operational costs, and effectively utilize equity and assets. These metrics have become particularly
significant for Ukrainian agricultural enterprises as they navigate wartime conditions while
maintaining competitiveness in global markets. Current data suggests that despite operational
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challenges, many Ukrainian agricultural enterprises have maintained relatively stable profit margins
due to strong global demand for agricultural products and effective cost management strategies
implemented during the crisis period (Ryzhikova et al., 2025). The summary profitability indicators
are presented in the table 1, which allows comparing the industry averages with generally accepted
benchmarks.

Table 1. Profitability indicators of Ukrainian agricultural enterprises compared to industry benchmarks

Profitability Metric Industry Benchmark Ukrainian Agriculture Trend Direction
2024 Average
Gross Profit Margin 25-35% 28-32% Stable
Net Profit Margin 8-15% 10-18% Improving
Operating Profit Margin 12-20% 15-22% Volatile
Return on Assets (ROA) 5-12% 8-14% Recovering
Return on Equity (ROE) 10-18% 12-20% Positive

Source: constructed using (Ryzhikova et al., 2025).

In addition to profitability indicators, it is worth paying attention to the investment activity
of enterprises, which demonstrates their ability to adapt to new conditions.

Ukrainian agricultural enterprises show resilience in fixed asset investment amid wartime
constraints, reflecting sector confidence and long-term growth. Investment patterns for 2024-2025
focus on essential infrastructure, facility modernization, and selective expansion in safer areas.
Lower interest rates and improving investor confidence drive targeted investments in data-intensive
technologies, processing, and logistics. Manufacturing experiences steady investment, while
agricultural technology and supply chain management sectors attract significant capital,
demonstrating adaptation to evolving operational needs (Danyliuk et al., 2025).

In this context, it is also important to take into account structural changes in the agricultural
sector, in particular the consolidation of enterprises. In 2024-2025, Ukraine's medium and large
agricultural enterprises faced significant changes due to wartime disruptions, leading to
consolidation trends. Defined by the OECD, medium-sized (50-249 employees) and large
enterprises (250+ employees) dominate agricultural output. Despite a decrease in their numbers
from conflict-related closures, surviving enterprises have gained market share and enhanced
production capacity, resulting in improved efficiency and financial performance, making them more
appealing to investors seeking stable opportunities (InVenture, 2025).

Thus, analysis of financial indicators allows us to form an overall picture of investment
attractiveness, which is supplemented by an assessment of the financial stability of enterprises.
Financial performance trends across these quantitative indicators reveal a complex but generally
positive investment landscape for Ukrainian agricultural enterprises in 2024-2025. The combination
of maintained profitability, strategic fixed asset investments, enterprise consolidation, and increased
industrial production share creates a compelling case for investment attractiveness despite ongoing
challenges. Earnings per share (EPS) and price-to-earnings (P/E) ratios for publicly traded agricultural
companies have shown improvement, reflecting market confidence in the sector's long-term
prospects. Liquidity indicators such as current ratios and operating cash flow ratios demonstrate that
well-managed agricultural enterprises maintain adequate short-term financial health, while debt-to-
equity ratios indicate prudent financial leverage management during uncertain times, collectively
supporting the sector's investment appeal for both domestic and international investors (Bazaluk et al.,
2025). The following table 2 illustrates these financial stability indicators over time.

Table 2. Analysis of financial stability and efficiency of agricultural enterprises in comparison with industry standards

Financial Health Indicator 2024 Average 2023 Average Industry Standard Assessment
Current Ratio 1.8 1.6 1.5-2.0 Good
Debt-to-Equity Ratio 0.45 0.52 0.3-0.6 Acceptable
Operating Cash Flow Ratio 0.28 0.24 0.25-0.40 Improving
EPS Growth 12% 8% 5-15% Strong

Source: constructed using (Bazaluk et al., 2025)
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In addition to quantitative indicators, investment attractiveness is influenced by external
qualitative factors, which should be considered separately. The agricultural sector's contribution to
Ukraine's GDP represents a fundamental pillar of investment attractiveness, demonstrating the
sector's critical role in economic stability and growth potential during the 2024-2025 reconstruction
period. Agriculture's substantial 10-12% contribution to Ukraine's GDP, combined with its
generation of over 40% of foreign exchange earnings, signals robust employment potential, stable
income sources, and a foundation for related agro-industrial development that collectively attracts
both domestic and international investors. This significant GDP contribution becomes particularly
compelling in the post-conflict context, as it demonstrates the sector's resilience and capacity to
maintain economic output despite extraordinary challenges. The sector's ability to sustain such a
substantial economic contribution while supporting rural livelihoods and driving tradeable surplus
creates a strong foundation for investor confidence, especially when combined with government
policies that encourage modernization and commercial farming practices (Farmonaut, 2025).

The alignment of foreign trade with investment interests is another important factor shaping
the attractiveness of the agricultural sector. Export volumes in Ukrainian agriculture indicate global
competitiveness and market access, influencing investment decisions through revenue potential and
market integration. Ukraine's status as a major grain exporter, with solid infrastructure and trade
ties, instills investor confidence in foreign currency generation and market retention. However,
conflicts have disrupted logistics, causing port blockades and necessitating alternative routes,
presenting both challenges and opportunities. This sector's export focus attracts investment by
signaling growth and underscores the need for logistics modernization and infrastructure
development for competitive advantage (European Central Bank, 2025). For a better understanding
of the impact of export factors on investment attractiveness, it is worth referring to the comparative
table 3, which shows changes before and after 2022.

Table 3. The impact of changes in export infrastructure and market conditions on investment decisions in the
agricultural sector

Export Factor Pre-2022 Status 2024-2025 Status Investment Impact S;:?Jfﬁ;f
Grain Export 60+ million tons 45-50 million tons Moderate Risk High
Volume
Export Routes Primarily Black Sea Diversified corridors | Opportunity Critical
Market Access Global reach EU-focused Positive Medium
Infrastructure Established ports Damaged/alternative | High Risk Critical

Source: constructed using (European Central Bank, 2025).

Alongside exports, another important factor is import dependency, which creates both risks
and new opportunities for investors. Import dependence in Ukrainian agriculture presents intricate
investment challenges, as reliance on imports for machinery, fertilizers, and technology affects
resilience and risk. Ongoing conflict and supply chain issues disrupt this dependence, leading to
opportunities for local production and import substitution. High import reliance heightens
sensitivity to price fluctuations and supply disruptions, influencing investor interest. The current
climate has spurred a focus on investments that enhance domestic capabilities, such as machinery
manufacturing and fertilizer production, appealing to those aiming to exploit import substitution
trends (IMF, 2025).

To compensate for the risks associated with import dependence and logistical challenges,
the state is actively introducing incentives to support investment activity. State intervention via tax
incentives and support programs is crucial for enhancing agricultural investment attractiveness in
Ukraine for 2024-2025. The government has implemented tax incentives like reduced VAT rates,
simplified taxation for agricultural enterprises, and accelerated depreciation for equipment and
infrastructure. These strategies reflect successful international models, facilitating immediate write-
offs and reducing tax burdens. Additionally, state support includes direct subsidies for
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modernization, grants for technology adoption, and preferential lending programs, collectively
improving the risk-return profile for agricultural investments significantly (Koval et al., 2025). To
systematise government support measures, a table 4 is provided showing their impact on investment
activity.

Table 4. Instruments of state support for investment activities of agricultural enterprises

Sta'\t/feigggort Type Investment Impact Beneficiary Scope Duration
VAT Reduction Tax Incentive Cost Reduction All Enterprises Ongoing
Accelerated Tax Allowance Cash Flow Equipment Buyers Permanent
Depreciation Improvement
Modernization Direct Support Capital Access Medium/Large 2024-2027

Grants Enterprises
Technology Innovation R&D Enhancement Tech Adopters Project-based
Subsidies Support

Preferential Loans

Financial Support

Lower Capital Costs

Qualified Enterprises

Program Duration

Source: constructed using (Koval et al., 2025)

Thus, state policy creates a favourable environment for investment by combining market
mechanisms with institutional support. The degree of state intervention in Ukrainian agriculture
reflects a balanced approach that supports market mechanisms while providing necessary stability
and incentives for investment during the reconstruction period. Government intervention includes
strategic support for infrastructure development, research and development initiatives, and market
stabilization measures that create a more predictable investment environment without excessive
regulatory burden. This approach attracts investors by reducing investment risks through policy
support while maintaining market-driven allocation of resources and competitive dynamics. The
state's role in facilitating public-private partnerships, supporting technology adoption, and providing
risk mitigation mechanisms creates an environment where private investment can flourish alongside
strategic government support, making the sector more attractive to both domestic and international
investors seeking stable, policy-supported investment opportunities (Husieva et al., 2025).

The combined impact of these qualitative external factors creates a complex but generally
favorable investment environment for Ukrainian agriculture in 2024-2025, where strategic
government support, strong export potential, and economic importance offset challenges related to
import dependence and conflict-related disruptions. Investors are particularly attracted to the
sector's demonstrated resilience, substantial economic contribution, and comprehensive policy
support framework, while carefully evaluating risks associated with supply chain vulnerabilities and
geopolitical uncertainties. The sector's ability to maintain its critical role in GDP generation and
export earnings, combined with targeted state interventions and modernization incentives, creates
compelling investment opportunities for those willing to navigate the current challenging
environment. These factors collectively position Ukrainian agriculture as an attractive investment
destination for investors seeking exposure to a strategically important, policy-supported sector with
strong fundamentals and significant recovery potential (PwC, 2025).

With state support and macroeconomic stabilization, the agricultural sector's innovative
potential is crucial for long-term competitiveness. Ukrainian enterprises are leading in agricultural
transformation for 2024-2025 by adopting precision farming and digital technologies, such as
drones and GPS machinery, which enhance decision-making and reduce input waste by 15%.
Automation is pivotal, featuring autonomous tractors and Al analytics for soil and crop health
monitoring. The AgTech startup ecosystem, with leaders like Profeed, attracts significant
investments. Government initiatives, including the WINWIN AgroTech strategy, enhance research
and venture capital. Trade agreements, like the EU-Ukraine food trade agreement, improve access
to international markets, facilitating wheat and maize exports, while targeting revenue
diversification in Asia, the Middle East, and Africa. Innovations in biotechnology and blockchain
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enhance supply chain transparency, aligning with sustainability goals through 2030 (Horak et al.,
2023).

Innovation, in turn, is closely linked to Ukraine's integration into global markets, which
opens up new opportunities for exports and attracting investment. Ukrainian agriculture's future
development hinges on digital transformation, sustainability, and market integration, attracting
investor interest. The sector's emphasis on precision farming and Al-driven analytics enables high-
value production and compliance with EU standards. Through international cooperation and
modernization of processing, Ukrainian firms enhance competitiveness while pursuing new revenue
from carbon credits and organic certification. As the global agri-tech market grows, Ukraine's
innovative capacity positions it as a compelling opportunity for investors seeking a technologically
advanced, export-oriented agricultural economy with significant growth potential (Shvets, 2025).

However, alongside the prospects, investors must take into account the risks that remain
significant in the post-conflict environment. Agricultural investments in Ukraine encounter
numerous risks necessitating thorough assessment and mitigation strategies, heightened by
challenges from a post-conflict context. Traditional investment risks are intensified by climate and
weather uncertainties, market volatility, and financial exposures, creating complex risk profiles.
Advanced risk assessment tools now incorporate climate-specific platforms and scenario modeling
to evaluate the effects of extreme weather events and price shifts on asset values and yields. This
interconnected risk landscape—comprising climate, market, operational, and regulatory factors—
forces investors to adopt comprehensive management strategies, including risk avoidance,
mitigation, insurance, or acceptance for potentially greater returns.

A particularly critical risk is land contamination by mines, which has a direct impact on
investment attractiveness and food security. A critical risk factor is landmine contamination, which
significantly damages Ukraine's agricultural viability. Explosive remnants render large farmlands
unusable, creating safety threats and leading to the abandonment of productive areas, thus
exacerbating food insecurity and local economic loss. Moreover, demining processes can further
degrade soil health and water quality, complicating restoration efforts. Consequently, even
previously cleared lands may suffer diminished fertility, presenting significant challenges for
investors and adversely affecting local economies and national food systems (S&P Global
Commodity Insights, 2025).

To address risks, state and international donors are implementing support programs in
Ukraine, which vary in their effectiveness based on risk types. International aid plays a crucial role
in addressing both traditional agricultural challenges and conflict-specific issues. Programs focus on
insurance against revenue shortfalls and market volatility, while also supporting post-conflict needs
such as demining and infrastructure development. Despite enhanced funding stabilizing farm
income, effectiveness relies on market prices and yield outcomes determined after the agricultural
cycle. A comprehensive risk mitigation framework has emerged from integrating international
assistance, but funding gaps and continuity concerns threaten long-term success. Traditional market
and weather risks receive more structured support than conflict-specific challenges like landmine
contamination. While crop insurance and price volatility programs have reduced economic losses,
innovative strategies are necessary to handle the unique risks in post-conflict environments.
Improved coordination between state and international efforts has led to integrated risk mitigation
strategies, yet sustainability and coverage gaps remain. Investors must not only evaluate risks but
also analyze the sustainability of mitigation mechanisms. Specialized insurance products can
mitigate risks if supported by political commitment and stakeholder coordination, allowing for
informed investment decisions despite elevated risks (PRI, 2025).

Discussion. The research results confirm that the investment attractiveness of agricultural
enterprises in Ukraine is determined by a combination of financial stability, innovation capacity,
structural consolidation, and external policy support. Despite the challenges caused by war-related
disruptions, the sector demonstrates resilience through stable profitability indicators, targeted
reinvestment in fixed assets, and the consolidation of medium and large enterprises.
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Mazurkevych (2023) emphasizes that traditional financial evaluation methods are
insufficient in post-conflict conditions and must be complemented by qualitative factors such as
innovation, logistics, and institutional support. Her findings support the need for integrated models
that reflect the complexity of the agro-industrial sector.

Kuzminova and Yaroshenko (2023) highlight the importance of improving Ukraine’s
investment climate through legal reforms, institutional strengthening, and the development of
domestic investment mechanisms. Their conclusions align with the observed need for predictable
regulatory frameworks and transparent governance to reduce investor risks.

Avercheva and Zubik (2024) demonstrate that restoring agricultural infrastructure—
particularly machinery, grain storage, and production facilities—is critical for attracting foreign
capital. Their SWOT analysis confirms that Ukraine’s agro-industrial complex has strong potential
for post-war investment, provided that key vulnerabilities are addressed.

Popova, Kotsiubynska, and Skubii (2023) show how wartime conditions have reshaped the
structure and sources of capital investment in agriculture. Their analysis of investment dynamics by
economic activity and funding sources reveals that enterprises capable of maintaining investment
activity under stress are perceived as more attractive.

Levandivskyi et al. (2023) emphasize the role of resource potential and infrastructure
modernization in enhancing investment appeal. Their research supports the idea that regional agro-
service systems and innovation-driven development are essential for sustainable sectoral growth.

Dankevych et al. (2023) explore the bioenergy potential of agricultural biomass, particularly
sunflower husks, as a strategic opportunity for investment in renewable energy. Their findings
illustrate how circular economy principles can enhance both ecological sustainability and financial
returns, making bioenergy a promising direction for agro-investment.

Ostapenko, Horokh, and Lutsenko (2025) analyze current financial trends and underline the
growing role of precision agriculture, artificial intelligence, and digital technologies in attracting
capital. Their work confirms that investor behavior is increasingly shaped by technological
transformation, geopolitical risks, and the need for portfolio diversification.

Overall, the discussion supports a multidimensional approach to evaluating investment
attractiveness, where financial indicators must be considered alongside innovation, infrastructure
resilience, and strategic policy alignment. Future research should focus on developing integrated
assessment tools that combine financial diagnostics with scenario-based risk modeling, innovation
scoring, and institutional analysis. Such tools will enable more accurate forecasting of investment
outcomes and support strategic decision-making in Ukraine’s agricultural sector during post-
conflict recovery and modernization.

Conclusions. The conducted research confirms that the investment attractiveness of
agricultural enterprises in Ukraine is a multifactorial category that reflects financial stability,
innovation capacity, infrastructure resilience, and institutional support. In the context of post-
conflict recovery and economic uncertainty, the agro-industrial sector demonstrates significant
potential for attracting both domestic and foreign investment.

Key findings indicate that enterprises with stable profitability, efficient asset management,
and technological adaptability are perceived as more attractive to investors. The integration of
precision agriculture, digital solutions, and bioenergy technologies enhances competitiveness and
opens new investment directions.

The analysis of current financial trends and sectoral dynamics shows that investment
decisions are increasingly influenced by geopolitical risks, regulatory transparency, and the
availability of targeted government incentives. The restoration of agricultural infrastructure and
modernization of production facilities are critical for improving investment appeal.

It is concluded that a comprehensive evaluation of investment attractiveness should combine
quantitative financial indicators with qualitative assessments of innovation, risk exposure, and
strategic development potential. Future research should focus on developing integrated models that
support scenario-based forecasting and investment planning in the agricultural sector.
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Ouinka iHBecTHLiHHOI NPUBAGIUBOCTI CiJILCHbKOTOCNIOAAPCHKUX MiANPUEMCTB

Anomayin. lHBecTHIII{HA TPUBAOJIUBICTh YKPATHCHKUX CLTBCHKOTOCIIONAPCHKUX MiJIPHEMCTB € CTPATETIUHIM
(daxTopoM mns MoOLTi3aIii KamiTamy, BiJHOBJIICHHS BHPOOHMIITBA Ta 3a0e3MEYEHHS JOBTOCTPOKOBOI CTIHKOCTI B
KOHTEKCTI MOCTKOH(JIIKTHOTO BiJJHOBJICHHSI Ta TpaHc(pOpMaIlil CBITOBOTrO PUHKY. JOCHIIPKEHHSI 30CEpeKYEThCS Ha
(hiHAHCOBIN JMIarHOCTHUIl, IHHOBAIIMHOMY TIOTEHIIANi, CTPYKTYPHIA KOHCOJNIJAllii Ta MeEXaHi3MaxX 30BHIIIHBOT
MITPUMKH.

IocranoBka mpo6jemu. OcHOBHA MpobieMa TOJIATaE y BiICYTHOCTI CTaHAAPTH30BAHMX MOJENCH OLiHKU
iHBECTHIIIH, OOMEXEeHOMY MIOCTYyIl J[J0 KamiTady Ta HEpiBHOMIpHOMY BHpOBa/KeHHI moiituku. IliampuemcTBa
CTHKAIOThCA 3 TpoOieMaMy, IMOB'SI3aHMMH 3 TIOMIKOKEHHSIM 1H(QPACTPYKTYpH, KIIMATHYHAMH pH3UKaAMH Ta
MTOPYIICHHSAM JIOTICTHKH, M0 YCKIaTHIOE IPUHHATTS IHBECTHULIIHUX PIIICHb.

HeBupimeni acnektu mpo6Jemu. /lo KIIOUOBHX HEBUPINIEHHX MHTaHb HaleXaTh 3a0pyJHEHHS MiHaAMHU,
IMIOPTHA 3aJISKHICTh Ta HEAOCTATHS IHTErpallisi iIHHOBAI[IHUX MMOKA3HUKIB B IHBECTHIIHHI Mojaei. Brums 1udpoux
TEXHOJIOTiH, eKCIOpTHOI iH(QPaCTPYKTYpH Ta AEp)KaBHOI IMIATPUMKH Ha IHBECTULIHHY NpUBaONUBICTE TOTpeOye
MTOTANTBIIIOTO aHAMTI3Y.

Mera  crarri.  Po3poOuTH  KOMIUIEKCHY ~ CHCTEMY  OLIHKM  IHBECTHLIHHOI  mpuBaOIMBOCTI
CUTBCHKOTOCTIOIAPCHKHX MIATPUEMCTB, 1110 MOEAHYE (PIHAHCOBI MOKa3HUKH, IHHOBaLiHHUN TOTEHI1aJ], 30BHIIIHI PU3UKH
Ta TMONITHYHI YAHHUKH.

OcHoBHMIT MaTepian. Y cTaTTi NpoaHali30BaHO MOKAa3HUKH NMPHOYTKOBOCTI, JIKBIAHOCTI Ta (piHAaHCOBOTO
BaKeIlsl, TCHICHIIIT iHBECTHUIIiIl Y OCHOBHI 3acO0M Ta POJb CEPeIHIX 1 BEMUKUX MIANPHEMCTB Y KOHCONIJAIIi CEKTOPY.
JocmimkeHo OUHAMIKYy EKCIIOpTy, IMIOPTO3aMillleHHs Ta IHCTPYMEHTH AepkaBHOi miarpuMku. OcobimBa yBara
MpuaIAeThCs iHHOBaisiM y cdepi AgTech, TouHoMy 3eMiepoOCTBY Ta CTpaTeriiM 3MEHIIEHHS PH3HKIiB, IO
MiATPUMYIOTECS MDKHAPOJHIMH JOHOPAMH.

BucHoBku. He3Baxaioun Ha BHMKIMKH BOEHHOTO 4acy, YKpaiHChbKE CIUIbChKE TOCIIONAPCTBO JAEMOHCTPYE
CTIMKICTh Ta IHBECTHIIHHUI moTeHITian. KOMIUTEeKCHUH MiaXi/ 10 OLIHKY CIPHUAE OOTPYHTOBAHOMY PO3MOALIY KaIiTamy,
HIATPUMYE MOJIEPHI3AIlII0 Ta 3MILHIOE KOHKYPEHTOCIPOMOXKHICTh Ha BHYTPILIIHHOMY Ta MIXKHAPOJHOMY PHHKaX.

Knrouosi cnosa: insecmuyitina npusabiugicms, CilbCbke 20CHOO0APCME0, (DIHAHCOBI NOKA3HUKU, [HHOBAYIL,
OYIHKA PU3UKIG, OePIICABHA NIOMPUMKA, YKpaina, noCmKOHMIIKIMHA eKOHOMIKA.
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Research on the conceptual foundations of innovative financing instruments for

territorial communities’ infrastructure: green bonds

Abstract. The article examines the conceptual foundations for the development of the green bond
market in Ukraine as a tool for financing the reconstruction of territorial communities’ infrastructure,
particularly under martial law conditions.

Problem Statement. The relevance of the topic is determined by the urgent need to attract new
financial resources to restore infrastructure facilities destroyed as a result of military actions, which have
caused significant economic and social losses.

Unresolved aspects of the problem. Considering the high cost of reconstruction, it is necessary
to find innovative financing mechanisms, and green bonds can serve as an important instrument for raising
capital to implement such projects.

Purpose of the Article. The purpose of the study is to analyze the state of the green bond market in
Ukraine and to substantiate ways to improve their efficiency in financing investment projects at the local
community level. The object of the study is the practice of using green bonds to finance municipal
infrastructure projects, particularly in the energy, transport, and environmental sectors. The methodological
basis of the research includes the analysis of legal and regulatory acts governing the issuance of green
bonds in Ukraine, as well as the study of international experience in this field.

Presentation of the Main Material. The article highlights the factors that constrain the
development of this financial instrument, such as martial law, economic instability, inflationary processes, low
market liquidity, and insufficient investor confidence. The importance of improving the regulatory framework,
providing state guarantees, increasing information transparency, and engaging international financial
institutions to stimulate the green bond market is emphasized.

Conclusions. The research results confirm that Ukraine has already established a necessary legal
and regulatory environment for the issuance of green bonds; however, their practical implementation
remains limited. The authors propose the development of a new edition of the Concept for the Green Bond
Market Implementation for 2025-2030, which should include the preparation of pilot projects involving
municipalities, international donors, and financial institutions. The practical value of the study lies in
formulating proposals for using green bonds to finance environmental, energy-efficient, security, and socially
significant projects, which will contribute to the sustainable development of territorial communities and
enhance their financial autonomy.
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Introduction. The military actions on the territory of Ukraine have led to significant
problems related to reduced budget revenues, the destruction of critical infrastructure, internal
migration, relocation of enterprises, and other challenges.

According to estimates by international financial institutions, the amount of funds required for
the reconstruction of infrastructure facilities is approximately USD 524.0 billion [10]. The most
severely affected critical infrastructure is located in the Donetsk, Zaporizhzhia, Kyiv, Luhansk,
Kharkiv, and Kherson regions. Out of the total direct damage to municipal infrastructure, the losses
of the frontline regions (Donetsk, Kharkiv, Luhansk, Zaporizhzhia, and Kherson) amount to USD
116.0 billion, or 66.0% of the total losses [9].

Given the current situation, state and regional authorities, local self-government bodies, and
non-governmental organizations are making efforts to find and attract new financial instruments for
the reconstruction of infrastructure facilities destroyed by shelling.

Modern social and environmental criteria set by today’s challenges must be implemented in
accordance with European standards and values.

In this context, the practice of developing the green bond market attracts particular attention,
as it has become a promising tool in the global economy for generating financial resources and

facilitating municipal investment[13].

In both global and European trends, green bonds are viewed as an alternative to bank loans for
addressing local-level needs [2,12].

The organization of green bond issuance in Ukraine serves as a key factor in implementing
investment programs and projects related to the restoration of the energy, transport, and other
sectors of the national and municipal economies.

This issue has gained additional relevance due to recent amendments to budget legislation
concerning the planning and implementation of public investment projects at the regional and local
levels [15]. The foundation for financing such projects is a medium-term plan of priority public
investments in the region, which provides for the formation of a unified portfolio of public
investment projects of the territorial community and determines the estimated funding volumes
across sectors, as well as the sources and mechanisms of financial support for sectoral and industry-
specific projects.

Considering the territorial goals of sustainable development, the establishment of a regional-
level green bond market would not only ensure financial flows for implementing public investment
projects but also promote the introduction of resource-efficient, energy-efficient, and innovative
technologies aimed at addressing environmental and climate challenges.

Literature review. The analysis of trends in the development of green bonds, their role in the
financial market, main advantages of their use, and challenges related to their issuance have been
explored by Ukrainian researchers O. Hrubliak and A. Oleksyn [5]. The legal and regulatory
framework for the introduction of the green bond market, the conceptual model of green bonds in
Ukraine, and the specifics of their issuance have been examined by energy efficiency and
conservation practitioner A. Frolov [4]. The gradual development of the green bond segment as a
new means of attracting investors to the issuance of these financial instruments is emphasized by
Klymenko O. and Mala S. [7].

Despite the theoretical and practical contributions of scholars and practitioners to the
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implementation of green bonds, this segment of the financial market in Ukraine remains at an early
stage of formation and development.

The prospective growth of the green bond market is hindered by factors associated with a high
level of unpredictability under martial law, which negatively affects the national economy. The
investment attractiveness of green bonds is further limited by financial sector instability,
inflationary pressures, losses of financial assets, and the low level of market participant activity.

Minimizing the risks caused by these factors requires the implementation of innovative
approaches aimed at improving the regulatory framework, ensuring the stability of financial
institutions, strengthening investor confidence, enhancing the investment climate, increasing the
liquidity of the securities market, and motivating participants involved in the green bond issuance
process.

The Government of Ukraine has proposed a methodology for identifying sources and
mechanisms of financial support for investment programs and projects implemented at both the
national and local levels. However, the issuance of green bonds as a potential source of debt
financing for such programs and projects has not yet been provided for.

Purpose, objectives and research methods. The purpose of the article is to highlight the
level of implementation and development of the green bond market in Ukraine and to substantiate
proposals for improving the effectiveness of their use by territorial communities.

Research results. Ukrainian legislation concerning green bonds is based on the provisions of
the Concept for the Introduction and Development of the Green Bond Market in Ukraine, which
defines the strategic directions for their development to finance environmentally oriented projects in
various sectors of the economy, including energy, transport, housing and utilities, land use,
industry, and ecosystem restoration [1].

The development of the green bond market is supported by the Law of Ukraine “On Capital
Markets and Organized Commodity Markets,” which officially recognizes green bonds as a distinct
type of security.

The rules for attracting investments through the issuance of green bonds are established by the
Law of Ukraine “On Amendments to Certain Legislative Acts of Ukraine Regarding the
Simplification of Investment Attraction and the Introduction of New Financial Instruments.”

The main powers and functions of participants in the green bond market are specified by the
National Securities and Stock Market Commission. This regulatory body has developed
recommendations for implementing or financing environmentally oriented projects through the
issuance of green bonds. The Commission has also defined the key features of the green bond
model that comply with the standards of the European Union and the Green Bond Principles of the
International Capital Market Association.

Thus, Ukraine has established a legal and regulatory environment for the implementation of
green bonds, including the adoption of several legislative and regulatory acts that incorporate best
international practices in green bond development and create favorable conditions for their
issuance.

According to the conducted research, Ukraine supports a policy of sustainable energy
development and promotes the use of green bonds to restore energy sources and finance
environmental projects.

The Concept for the Introduction and Development of the Green Bond Market in Ukraine
envisaged a series of measures to be implemented during 2022-2023, aimed at:

— improving the regulatory and legal framework (with the aim of simplifying the financing
procedure for the modernization of national economy sectors);

— clearly delineating the functions of state authorities in coordinating actions related to the
planning and organization of green bond issuance;

— enhancing the management of the securities market associated with the issuance of green
bonds.
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The projected issuance of green bonds was expected to amount to USD 433 million in 2021,
USD 216 million in 2022, and USD 173 million in 2023 [14]. In fact, in 2021, NEC “Ukrenergo”
raised financing through the issuance of green bonds on the London Stock Exchange totaling USD
825 million [14].

Data on the issuance of green bonds in 20222023 are not reported in the media, although,
according to the State Agency for Energy Efficiency and Energy Saving of Ukraine, green bonds at
the national and local levels have been used to implement energy-efficient technologies and solar
power plants, as well as programs for the development of recreational infrastructure and park
maintenance [3]. Data on the issuance of green bonds in Ukraine in 2024 and the reporting period of
2025 are also not available.

Examining the actual development of green bonds in the international market makes it clear
that green bonds represent one of the promising sources of financing for public investment projects
and programs in Ukraine, significantly impacting the satisfaction of the needs of local communities.

In Ukraine, sources and mechanisms of investment instruments used to finance investment
programs and projects at both national and local levels are shown in Figure 1.

enterprise profit retained for its use, depreciation deductions,
Own sources issuance of shares; own funds of budgetary institutions

loans (borrowings) from foreign states and international financial
institutions; issuance of government bonds, local borrowing
Debt bonds, infrastructure bonds; loans (borrowings) from local self-

Attracted government bodies (reimbursable financial aid)

sources

grants, donations, charitable and voluntary contributions
Grants provided by legal entities and individuals

state and local guarantees;
public-private partnership;
State support state stimulation of industrial parks;
state support for investment projects

Sources by origin

Budgetary
sources state road fund;

state fund for radioactive waste management;

State target funds state fund for water management development;

state fund for inland waterways;

state fund for decarbonization and energy efficiency
direct expenditures from the state or local budgets;
Direct financing mechanisms subsidies from local or state budgets;

own revenues of enterprises and budgetary institutions

attracted financial resources from individuals or legal entities;
Private financing mechanisms concession or non-concession agreements;
public-private partnership

By degree of
participation

own funds of enterprises and budgetary institutions;
] . . direct expenditures from local or state budgets;
Non-reimbursable financial support subsidies from state or local budgets;

grant agreements, charitable contributions

o loans (borrowings);

= concession or non-concession agreements;

; Reimbursable financial support preferential debt financing without or with local government
o guarantees;

local borrowings
concession or non-concession agreements;

Mixed financial support co-financing; _
public-private partnership

Figure 1 - Sources and mechanisms of financing public investment projects and programs.
Source: Compiled by the authors based on [7]

71



ISSN 2786-5002 (online)
ISSN 2786-4995 (print)

®IHAHCOBO-KPEANTHI CUCTEMW: MEPCNEKTUBU PO3BUTKY
FINANCIAL AND CREDIT SYSTEMS: PROSPECTS FOR DEVELOPMENT

4(19)2025

When analyzing the mechanisms of financial support for public investment projects, it should
be noted that the consequences of the military actions on the territory of Ukraine have led to
negative results in the financial performance of business entities and a significant reduction in
internal sources directed by enterprises toward their development.

Given the current situation, to ensure sustainable sectoral functioning of the economy, state
authorities and local self-government bodies are actively attracting debt and grant financing
sources, which include loans and borrowings from foreign states, international financial institutions,
domestic commercial banks, and local self-government bodies, as well as government bonds, local
loan bonds, grants, donations, charitable and voluntary contributions, etc.

Particular attention should be paid to the practice of local councils providing repayable
financial assistance (loans) to taxpayers, which does not involve charging interest for the use of
such loans. For instance, in 2025, to repay debt obligations to the Clean Technology Fund and the
European Bank for Reconstruction and Development under the investment projects “Second Urban
Infrastructure Development Project” and “Ukraine District Heating Energy Efficiency Project”, the
municipal enterprise Kharkiv Heating Networks received repayable financial assistance from the
budget of the Kharkiv City Territorial Community in the amount of UAH 260.0 million, while the
municipal enterprise Kharkivvodokanal received UAH 245.0 million.

Considering the global support of Ukraine by international financial institutions (the World Bank,
the International Finance Corporation, the European Investment Bank, the European Bank for
Reconstruction and Development, etc.), which pay considerable attention to introducing the circulation
of green bonds in the securities market, the use of green bonds at the municipal level should be regarded
as an investment opportunity for the reconstruction of critical infrastructure facilities.

As research findings indicate (Table 1), during 2021-2025, a significant number of
investment programs and projects in various sectors of the national economy are expected to be
financed through loans and grants from foreign states and international financial institutions.

Table 1. Investment Programs and Projects Implemented at the National and Regional Levels Funded by Foreign States
and International Financial Institutions

No Irﬁ/:ai?nz;t Loan (Credit) Amount, million UAH
5 /;1 Creditor Projects
(Industry/ 2021 2022 2023 2024 2025 2021-2025
Sector)
1 2 3 4 5 6 7 8 9
1. |International Energy 1645,5 600,4 3449,8 3758,6 1906,7 11361,0
Bank for Transport 2200,1 884,9 3085,0
Reconstruction infrastructure
and Development | Healthcare 1287,6 11511 27511 38354 884,9 9910,1
Social sphere 400,0 1460,0 963,4 12675 11511 5242,0
Urban 516,7 1690,1 | 5045,3 542,5 153,7 7948,3
infrastructure
Education 24,7 9,7 243,7 1825,6 1690,1 3793,8
2. |European Bank | Transport 1860,0 39011 8841,6 44445 3226,6 22273,8
for infrastructure
Reconstruction Energy 467,1 524,1 769,5 190,4 1951,1
and Development
3. |European Energy 1063,1 874,3 3659,4 1460,2 405,4 7462,4
Investment Bank - ncoont 1207,1 | 55720 | 13171,2 | 13859,5 | 7007,5 40817,3
infrastructure
Ukraine’s 13725 2085,5 11691,1 9408,8 16975,2 41533,1
recovery
Energy 1,7 576,0 3158,8 1596,4 5332,9
efficiency
Education 110,0 200,2 2620,8 1292,8 2 446,6 6670,4
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Table 1. (continued)

4. |Council of Healthcare 1939,5 1939,5
Europe Compensation 462,2 462,2
gzxﬁlopment for d_estroyed

housing

5. |Kfw Energy 884,3 1679,5 1728,6 1379,7 622,7 6294,8
Development
Bank (Germany) Efrlllecr% o 86,7 257,0 338,4 865,1 15472

6. |Nordic Education 130,3 249.8 756,0 215,3 122,3 1473,7
Environment
Finance
Corporation
(NEFCO)

7. |Government of Procurement of 310,2 315,9 215,2 841,3
the Republic of  |unmanned
Poland aerial systems

Border road 226,0 226,0 3165,5 480,6 1079,4 5177,5
infrastructure

8. [Japan Energy 500,0 122,8 10,2 10,2 11,4 654,6
International
Cooperation
Agency (JICA)

9. |Government of Public safety 4993,8 3363,2 5642,5 2642,7 2289,0 18931,2
the French Energy 150,0 309,4 1118,3 89,6 2225,5 3892,8
Republic Healthcare 1297,0 1297,0

Transport 1602,9 1830,0 3432,9
infrastructure

10. |Government of | Ukraine’s 675651 | 99450,0 | 7707,0 | 1184256 | 2931477
the United defense
Kingdom of Great | capacity
Britain and Healthcare 830,2 207,9 1038,1
Northern Ireland

Transport 10,0 11159 866,3 949,8 2942,0
infrastructure

11 |Government of Healthcare 1347,0 1457,6 2804,6
the Republic of
Austria

12 |Eximbank of Transport 28,2 28,2 56,4
Hungary infrastructure

TOTAL 24 530,2 | 94764,6 | 173797,6 | 62159,7 | 178038,0 | 433290,1

Source: Compiled by the authors based on sources [13-17].

The largest volumes of attracted financing are observed in projects and programs related to
the development of the energy sector, municipal and urban infrastructure, passenger transport and
motor roads, Ukraine’s recovery, strengthening the country’s defense capacity, creating a maritime
border protection system, aviation security, and civil protection.

Attention should also be drawn to projects aimed at improving the reliability of electricity
supply, modernization of transmission substations, construction of high-voltage power lines, and
the implementation of energy efficiency measures in local communities.

Issues related to implementing measures in the heating, water supply, and wastewater sectors,
improving the transport and operational condition of motor roads, and developing metro systems in
Kharkiv and Dnipro remain particularly relevant.

Strategically important are projects and emergency credit programs for Ukraine’s recovery,
which provide financing for works related to eliminating the consequences of hostilities, shelling,
and the destruction of municipal infrastructure.
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Discussion. Based on the nature and purpose of the measures under individual programs and
projects financed through loans and grants, it is advisable (taking into account the martial law) to
develop a new edition of the Concept for the Introduction of the Green Bond Market in Ukraine for
2025-2030. This document should provide for the preparation and organization of pilot projects for
the issuance of green bonds aimed at the restoration of municipal infrastructure, with issuers
including foreign states, international financial institutions, donor and credit organizations,
domestic banks, funds, and associations.

At the same time, it is proposed to issue green bonds in areas that have a direct impact on the
environmental situation — such as the reconstruction of electricity, heat supply, water supply, and
wastewater systems, as well as the purchase of environmentally friendly transport (electric buses).
In addition, bonds may finance projects that do not directly affect environmental conditions but
contribute to energy-efficient and rational use of energy resources.

Given current realities, the most promising projects for territorial communities in this area are
those related to the restoration of destroyed housing and utility infrastructure, the creation of
autonomous heating and water supply systems, and the installation of cogeneration power units.

At the same time, under conditions of warfare, territorial communities face urgent programs
and projects that address citizens’ basic needs for physical safety against external threats, such as
the construction and reconstruction of civil protection shelters, radiation-proof shelters, and dual-
use facilities. Other essential projects include those aimed exclusively at protecting infrastructure in
the fuel and energy sector and in life support systems (heat supply, hot and drinking water supply,
centralized sewage, waste collection and disposal).

The dynamics of budget expenditures of the Kharkiv City Territorial Community for urgent
programs and projects are presented in Figure 2.

Volume of Expenditures for the Implementation of Urgent Programs
and Projects of the Kharkiv City Territorial Community
million UAH

2400 == Emergency repair

2200,3 and restoration

works of the
housing stock
1800
== Restoration of
1305,6 critical
) infrastructure
1200

facilities (heat and
1019,2
l%?,G 872,5 power sector)
706,7 789 7 A~ Procurement of
600 . ’ cogeneration plants
260,9 610,8 and energy
equipment
192 _
0 =@=Construction and

2022 2023 2024 2025 arrangement of civil
\ J protection shelters

1
actual indicators planned indicators

Figure 2 — Volume of Expenditures for the Implementation of Urgent Programs and Projects of the Kharkiv City
Territorial Community
Source: Compiled by the authors based on [6].

It is also necessary to pay attention to the support of territories with a high level of security
risk (these are the regions of Sumy, Dnipropetrovsk, Kharkiv, and Mykolaiv). State support for the
restoration of infrastructure in these territorial communities is insufficient (11.2% of the total
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amount of required financial resources), grant assistance for business creation and development
accounts for 17.9%, and assistance in solving the housing problem (the Affordable Mortgage
eOselya program) - 4.5% [8].

In order to support investment programs and projects for the recovery of territories with a
high level of security risk, it is proposed to establish a Fund for the Support of High-Risk
Territories, the funds of which should be directed toward providing grants to business entities and
financing development projects, improving housing accessibility, and implementing economic and
tax incentive measures, taking into account the eRecovery program and other programs
implemented at the national level.

The sources of financing for the Fund for the Support of High-Risk Territories should include

funds from the state and local budgets, international financial assistance (loans, grants, voluntary
donations), and other sources not prohibited by law.
In this context, it is considered that increasing the financial resources of territorial communities for
the implementation of urgent programs and projects, as well as for supporting territories with a high
level of security risk, is possible through the issuance of “special” or “individual” green bonds, the
use of which provides for targeted financing of priority facilities.

Conclusions. Based on the above, it can be concluded that the introduction of green bonds
into Ukraine’s financial market contributes to the growth of financial resources for territorial
communities, which can use green bonds to finance investment programs and projects in energy and
energy efficiency, municipal infrastructure and public transport development, the restoration of
essential facilities, and the construction of civil protection shelters.

However, the practical foundations of the effectiveness of green bonds as a financial and
credit instrument indicate an underutilization of their regulatory potential, the skillful combination
of which would significantly promote the implementation of investment programs and projects at
the local level [11].

A logical continuation of the development of the green bond market involves improving the
regulatory and organizational framework, which should provide for the implementation of state
policy aimed at:

- further state regulation of the issuance of both traditional green bonds and “special”
or “individual” green bonds, based on the needs of territorial communities to reduce the financial
resource deficit;

- attracting various categories of issuers and investors to the green bond market to
finance promising plans for the development of alternative energy sources, municipal infrastructure,
civil protection facilities, and other urgent programs and projects;

- applying economic incentive mechanisms for participants in the green bond market
through tax benefits and concessional lending, state support, and simplified procedures for issuing
green bonds;

- developing methodological foundations for the preparation and issuance of green
bonds by various issuers at the local level, providing for state guarantees regarding the payment of
interest and the principal amount of debt on municipal bonds;

- providing free advisory assistance for the preparation of documentation for the
issuance of green bonds.
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JocaigKeHHs KOHIENTYyaJbLHHUX 3aca/l iIHHOBaliiiHUX iHCTPYMeHTIB (iHaHCyBaHHS iHpacTpyKTYpH
TePUTOPiaJIBLHUX IPOMAJL: 3esleHi o0 riramii

Anomayia. Y cTaTTi JOCHIIKYIOThCS KOHIIETITYaIbHI 3aCaJ PO3BUTKY PHHKY 3€JIeHUX o0umiramii B YKpaiHi sSK
IHCTpyMeHTY (iHaHCYBaHHS BiTHOBICHHA 1H(PPACTPYKTypH TEPUTOpialbHUX TpoMal, 30KpeMa B yMOBaX BOE€HHOTO
CTaHy.

MocranoBka mpoGieMu. AKTyalbHICTh TEMH 3yMOBJIEHA HEOOXIJHICTIO 3aJlydyeHHS HOBUX (DIHAHCOBUX
pecypciB Ui BiJHOBIICHHS 3pYHHOBaHUX 00’ €KTIB IHQPACTPYKTYpH BHACIIIOK BOEHHUX i, SIKI IPU3BEIH 10 3HAYHUX
€KOHOMIYHUX 1 COLlIaJIbHUX BTpAT.

Hepo3p’sa3ani acnekTn npodJeMu. BpaxoBytoun BUCOKY BapTiCTh BiJJHOBJICHHS, HEOOXiJHO 3HAXOJUTH HOBI
criocobu (iHaHCYBaHHS, 1 3eJeHi oOmiramii MOXXYTh CTaTH BaXKJIIMBHM IHCTPYMEHTOM [UIsl 3ajJy4eHHs KalliTaly Ha
peajizamito TakuxX IPOEKTIB.

Meta crarTi. MeTOI0 TOCITI/DKEHHS € aHalli3 CTaHy PUHKY 3€JeHHMX oOiiramiidi B YKpaiHi Ta oOIpyHTYBaHHS
LUISAXiB  MIABUIOICHHS €QEKTUBHOCTI I1X 3acTocyBaHHS sl (iHAHCYBAaHHS IHBECTHIIMHMX TIPOEKTIB Ha pIiBHI
TepuTopianbHUX rpoMan. O0’€KTOM MOCTIKEHHS € MPAKTHKH BHUKOPHCTAHHS 3€IeHUX OO0iramiid s (iHaHCyBaHHS
MYHIIUTABHUX iHPPACTPYKTYPHUX MIPOEKTIB, 30KpeMa B EHEPTETHIHOMY, TPAHCIIOPTHOMY Ta €KOJIOTIYHOMY CEKTOpax.
MeTomomoTiYHOI0 OCHOBOIO pOOOTH € aHajli3 HOPMATHBHO-TIPABOBUX aKTiB, IO PETYIIOIOTH BUITYCK 3€JICHUX OO0Iiramii
B YKpaiHi, a TAKOXK JIOCII/PKEHHSI MI>)KHAPOJAHOTO JIOCBIY Y LiH cdepi.

Bukjan ocHoBHOro Mmarepiamy. CraTTs BHUCBITIIIOE (DAKTOpH, M0 OOMEKYIOTh PO3BHTOK IIHOTO
(iHaHCOBOTO IHCTPYMEHTY, Cepell SKMX BOEHHHUI CTaH, €KOHOMiYHA HECTaOUIbHICTh, IHQUIALIMHI MPOLECH, HU3bKA
JIKBIJHICTD PUHKY Ta HENOCTaTHS JOBipa iHBecTOpiB. [liKpECIIOETHCS BaXKIMBICTh YJOCKOHAJICHHS HOPMATHBHO-
mpaBoBoi 0a3m, 3a0e3leyeHHs JAEp)KaBHUX TapaHTId, a TakoX MiABUIICHHsS piBHA iH(opManiiiHOT MITPUMKH Ta
3aJy4eHHs] MKHAPOAHMX (hiHAHCOBHMX IHCTHUTYIIIH AJIs aKTUBI3aMlii pUHKY 3€JICHUX OOJIITariii.

BucnoBku. Pe3ynpraTh mOCHi/UKEHHS IMATBEPKYIOTh, IO B YKpaiHi CTBOPEHO HEOOXiTHE MpaBOBE
CepelloBHUINE ISl BUIYCKY 3€J€HHX OOImiramiif, mpoTe iXHE NpaKTHYHE 3aCTOCYBAHHS 3AJIUIIAETHCS OOMEKCHHM.
3arponoHOBaHO pO3pOOUTH HOBY penakmiro Konmenmii 3anpoBamkeHHs puHKY 3eleHnx oOmiramiid Ha 2025-2030 pokw,
sKa Mae€ TependadaTH IArOTOBKY MUIOTHHX MPOEKTIB i3 3alydeHHSAM MYHIIWIIANITETiB, MDKHAPOAHUX IOHODPIB Ta
¢inancoBux iHcTUTymid. [IpakTrdHa HiHHICTE poOOTHM TOJsArae y (HOpMyBaHHI MPOMO3HINN IIONO BHUKOPHCTAHHSI
3eJeHUX oOuiramiii Juis (iHAHCYBaHHS EKOJOTIYHUX, EHEProe()eKTUBHHX, OC3MEKOBHX Ta COL[aJbHO 3HAYYIIUX
MPOEKTIB, IO CHPUSITAME CTATIOMY PO3BUTKY TEPUTOPIaIbHUX TPOMA/] 1 MiIBUILEHHIO 1X (iHAaHCOBOT CAaMOCTIHHOCTI.
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Accounting and analytical support for determining the value of enterprise potential

Abstract. Accounting and analytical support for enterprise potential assessment is a strategic
instrument for enhancing transparency, mobilizing investment, and ensuring sustainable development in the
context of post-conflict recovery and global market integration. This study focuses on the harmonization of
financial reporting, the implementation of digital technologies, the adaptation of valuation models, and the
development of human capital.

Problem statement. The core problem lies in the fragmentation of enterprise valuation approaches,
limited integration of international standards, and insufficient analytical capacity. Ukrainian enterprises face
challenges in aligning accounting data with strategic valuation models, particularly under conditions of
economic instability, regulatory uncertainty, and weak comparability of market benchmarks.

Unresolved aspects of the problem. Key unresolved issues include the underutilization of intangible
asset valuation, limited adaptation of DCF models to Ukrainian risk conditions, and poor integration between
accounting systems and analytical platforms. The impact of digital reporting formats (e.g., XBRL),
compliance mechanisms, and international comparables on valuation accuracy requires further investigation.

Purpose of the article. To develop a comprehensive methodology for accounting and analytical
support in enterprise potential assessment, combining fair value principles, value-based management, digital
transformation, and risk-oriented approaches.

Presentation of the main material. The article analyzes the structure of accounting and analytical
support, the implementation of IFRS and XBRL, and the application of fair value, EVA, DCF, and market-
based valuation methods. It explores the role of ERP systems, business intelligence platforms, and
specialized valuation software in improving data quality and modeling precision. Special attention is given to
intangible asset valuation, the adaptation of accounting systems to risk environments, and the deployment of
digital solutions to support strategic management. Tables summarize key metrics, valuation components,
and methodological adaptations specific to the Ukrainian context.

Conclusions. Despite institutional and macroeconomic challenges, Ukrainian enterprises
demonstrate significant potential for reliable valuation and strategic development. An integrated,
standardized, and digitally enabled approach to accounting and analytical support enhances transparency,
increases investment attractiveness, and ensures alignment with international standards. Further research
and practical implementation of such approaches are essential for strengthening trust, supporting
modernization, and facilitating Ukraine’s integration into global financial markets.

Keywords: enterprise potential, accounting support, analytical modeling, valuation methods, fair
value, financial diagnostics, Ukraine, IFRS, XBRL, investment assessment.
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Introduction. In the current conditions of economic instability and regulatory
transformation, the ability to determine the value of Ukrainian enterprises’ potential becomes a key
factor for attracting investment, restoring business activity, and ensuring long-term competitiveness.
Enterprises operate in a complex environment shaped by international reporting standards, digital
modernization, and market uncertainty. These challenges require reliable accounting systems,
consistent valuation methods, and integrated analytical tools. Accounting and analytical support
combines financial reporting, fair value assessment, and strategic diagnostics, forming the basis for
transparent and effective enterprise potential evaluation. The growing importance of intangible
assets, value-based management, and compliance mechanisms further expands the scope of
valuation, making research in this area essential for improving decision-making and aligning
Ukrainian practices with global standards.

Literature review. In recent years, accounting and analytical support for enterprise
potential valuation has become a subject of active scientific discussion in Ukraine. Researchers
focus on the integration of financial reporting with analytical tools, the role of digital technologies,
and the adaptation of valuation models to the conditions of post-conflict recovery and international
harmonization.

The study by Kvaterniuk A. (2022) examines the formation of innovation potential in
agricultural enterprises. The author identifies internal and external factors influencing innovation
capacity, including market conditions, technological infrastructure, and institutional support. The
article emphasizes that innovation climate — shaped by legislation, tax incentives, and
commercialization practices — directly affects the enterprise’s ability to generate and realize
potential value.

Arefieva O. and Dolzhenko D. (2023) explore the theoretical foundations of economic
potential formation under conditions of transparency. They systematize definitions of economic
potential as both a set of resources and a dynamic capability for development. The authors argue
that successful valuation requires continuous adaptation to external and internal factors, especially
in the context of wartime disruptions and institutional volatility.

Olyadnichuk N. and Pidlubna O. (2020) propose a structured model of accounting and
analytical support for entrepreneurial activity. Their approach highlights the role of accounting and
analysis subsystems in generating input data, conducting vertical and horizontal diagnostics, and
supporting informed decision-making. The authors emphasize that effective valuation depends on
the integration of financial, technical, and social indicators.

Yaremko 1.Y. (2022) and Shubina et al. (2025) presents accounting and analytical support as
a goal-oriented system for managing enterprise development. The study outlines the need for
adaptive information systems with clearly defined performance indicators, particularly economic
value added (EVA), as a benchmark for managing enterprise potential in the context of national
recovery.

Voskalo N. and Kovalchyk T. (2024) analyze the role of accounting and analytical support
in shaping investment policy. They classify types of investments and risks, and describe methods
for evaluating financial investments. The authors emphasize that accounting systems must reflect
investment attractiveness and support strategic planning through accurate and timely reporting.

Olyadnichuk N., Krochak O., and Ketskalo A. (2025) focus on accounting and analytical
support in agricultural enterprises, particularly in labor management, taxation, and reporting. Their
study proposes an algorithm for forming labor and tax-related indicators, which enhances the
quality of analytical data and supports enterprise valuation.

Myskin Y., Romanyuk A., and Deneshchuk K. (2023) investigate models of accounting and
analytical support for enterprise value management. They distinguish between stakeholder groups
and propose tailored models — absorption costing, value-based management, and balanced
scorecards — depending on the valuation perspective. The authors offer a conceptual framework for
integrating these models into a unified system of value-oriented management.
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Purpose, objectives, and research methods. The purpose of this study is to
comprehensively examine the accounting and analytical support mechanisms for determining the
value of enterprise potential in Ukraine, considering current economic challenges, regulatory
changes, and the need to harmonize with international standards. The main focus is on the analysis
of financial reporting tools, valuation methodologies, digital reporting formats, and the integration
of accounting data with strategic analytical models.

The methodological basis of the study is a combination of general scientific and specialized
methods. Methods of analysis and synthesis, induction and deduction are used to explore the
theoretical foundations of enterprise valuation and to generalize approaches to accounting and
analytical integration. The abstraction method is applied to identify typical valuation models used in
Ukrainian enterprises. The structural-functional method is used to examine the relationship between
accounting systems and analytical tools in the valuation process. The systematization method is
employed to classify valuation approaches by enterprise type, reporting format, and risk
environment. The logical generalization method is used to formulate conclusions and
recommendations for improving accounting and analytical support in determining enterprise
potential.

Research results. The accounting and analytical support for valuation of Ukrainian
enterprises’ potential represents a comprehensive system integrating reliable accounting practices
with systematic analytical methods (Nitsenko & Rudenko, 2017). This framework aims to assess
the true economic value and future prospects of companies in alignment with both national and
international standards. The integration of these components is essential for accurate financial
reporting, strategic decision-making, and effective communication with stakeholders in Ukraine's
evolving business environment. Building on this foundation, Ukrainian financial reporting
standards for enterprise potential valuation mandate adherence to International Financial Reporting
Standards (IFRS) and require the exclusive use of XBRL format for structured, machine-readable
reporting (Nitsenko & Kravchuk, 2014; Nitsenko & Yeliferenko, 2015). This requirement applies to
all companies preparing statements under international standards, particularly affecting large
enterprises, public interest entities, and listed companies. The transition to XBRL-based IFRS
reporting represents a significant advancement in Ukraine's financial reporting infrastructure aimed
at enhancing comparability and transparency. A similar emphasis on the strategic use of structured
accounting data to support enterprise management has been highlighted in recent research focused
on improving decision-making efficiency through integrated accounting systems (Nitsenko et al.,
2017; Shapovalova et al., 2017), where accounting and analytical information is positioned as a
core driver of decision-making efficiency. These regulatory changes reflect Ukraine’s broader effort
to align its enterprise valuation practices with international standards. Large enterprises, public
interest entities, and listed companies are now required to prepare and submit IFRS-compliant
financial statements, which supports enhanced oversight and investor confidence. Such alignment is
critical for accurately assessing enterprise potential and market value in Ukraine's developing
capital market landscape, particularly as the country continues to integrate with global financial
systems (Ukraine completes the switch to XBRL-only reporting, 2025).

Within this framework, the principal valuation methods applied in Ukraine for financial
reporting purposes include historical cost, present value, net selling price, and fair value
approaches. Fair value methodologies have become central to reflecting the current worth of assets
and liabilities in accordance with IFRS requirements. These methods incorporate discounted cash
flow analysis, asset-based valuation, and market approaches, providing a comprehensive framework
for assessing enterprise value. The selection of appropriate valuation methods depends on the
specific characteristics of the enterprise, industry conditions, and the purpose of the valuation.

To further enhance strategic decision-making, Ukrainian enterprises increasingly employ
value-based management (VBM) frameworks to assess and improve business potential. These
approaches focus on creating and maximizing shareholder value through strategic decisions aligned
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with value drivers. Key methodologies within this framework include Economic Value Added
(EVA), Market Value Added (MVA), and Discounted Cash Flow (DCF) modeling. These tools
enable management to identify value-creating activities, optimize resource allocation, and establish
performance metrics that align with long-term value creation objectives rather than short-term
accounting profits. EVA has gained particular prominence in Ukrainian enterprise valuation
practices as it measures the difference between the return on capital and the cost of capital,
effectively quantifying the value created beyond the required return of investors. A similar
emphasis on the strategic role of structured accounting data in enterprise management has been
highlighted in recent research, where accounting and analytical information is treated as a key
factor in enhancing decision-making efficiency (Nitsenko et al., 2018). This metric helps Ukrainian
companies identify whether they are generating returns that exceed their cost of capital, providing
insights into true economic profitability. EVA calculations require adjustments to traditional
accounting figures to better reflect economic reality, making it a sophisticated tool for assessing
enterprise potential value creation capabilities (Veremeev, 2025). The key metrics and their
applications are summarized in Table 1.

Table 1. Value-based metrics and their application in ukrainian enterprises

Value-Based Metric Definition Application in UKrainian Enterprises
Economic Value Added | Operating profit after taxes minus Performance measurement and incentive
capital charge systems
Market Value Added Difference between market value and Assessment of long-term value creation

invested capital
Discounted Cash Flow Present value of projected future cash Business valuation and investment decision-
flows making

Net Present Value Present value of future cash flows Project feasibility assessment

minus initial investment
Internal Rate of Return Discount rate that makes NPV equal to | Investment project evaluation
zero
Profitability Index Ratio of present value to initial Ranking of investment alternatives
investment
Source: constructed using (Veremeev, 2025).

The effective integration of accounting and analytical components forms the foundation of
enterprise potential valuation in Ukraine. Accounting support ensures that enterprise assets,
liabilities, income, and expenses are accurately measured and recorded in compliance with relevant
standards. This provides the reliable financial data necessary for subsequent analysis. Analytical
support then encompasses the selection and implementation of appropriate valuation models to
estimate enterprise value, considering Ukraine's specific regulatory environment, industry
conditions, and strategic objectives. This integrated approach requires sophisticated information
systems capable of processing and analyzing large volumes of financial and non-financial data.
Ukrainian enterprises are increasingly investing in digital transformation initiatives to enhance their
accounting and analytical capabilities. Advanced enterprise resource planning (ERP) systems,
business intelligence tools, and specialized valuation software enable more accurate and timely
assessment of business potential. These technological advancements support better decision-making
by providing management with comprehensive insights into value drivers and performance
indicators (Prodanchuk et al., 2023).

Asset valuation represents a fundamental component of enterprise potential assessment in
Ukraine. This approach involves detailed analysis of both tangible and intangible assets to
determine their contribution to overall business value. Tangible assets include property, plant,
equipment, and inventory, while intangible assets encompass intellectual property, brand value,
customer relationships, and organizational knowledge. Ukrainian valuation practices increasingly
recognize the significance of intangible assets in determining enterprise potential, particularly in
knowledge-intensive and service-oriented industries (Giallourakis, 2025). The asset-based approach
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typically involves adjusting the book value of assets to reflect their current market value,
considering factors such as depreciation, obsolescence, and replacement costs. This methodology is
particularly relevant for asset-intensive industries and provides a baseline valuation that can be
complemented by income-based approaches. In the Ukrainian context, asset valuation must
navigate challenges related to market illiquidity for certain asset classes and the need to account for
country-specific risk factors that may affect asset values.

Income-based valuation approaches, particularly Discounted Cash Flow (DCF) modeling,
have become essential tools for assessing Ukrainian enterprises' potential. These methods focus on
the enterprise's ability to generate future economic benefits, providing a forward-looking
perspective on value creation. DCF analysis involves projecting future cash flows and discounting
them to present value using an appropriate discount rate that reflects the time value of money and
the risk associated with the projected cash flows. The importance of statistical modeling in
optimizing accounting processes and improving the reliability of financial projections has been
highlighted in recent research, where analytical methods are applied to enhance accounting
efficiency under conditions of digital transformation (Birchenko et al., 2025). This approach aligns
with the principle that an enterprise's value is ultimately determined by its ability to generate returns
for its investors. The components and Ukrainian-specific considerations of DCF modeling are
summarized in Table 2.

Table 2. DCF components and Ukrainian-specific considerations

DCF Component Description Ukrainian-Specific Considerations
Cash Flow Forecast of future free cash flows Higher uncertainty requiring multiple scenarios
Projections
Projection Period Explicit forecast period (typically 5-10 | Shorter periods due to higher uncertainty

years)
Terminal Value Value beyond explicit forecast period Conservative growth assumptions recommended
Discount Rate Weighted average cost of capital Higher risk premiums for country risk
(WACCQC)
Country Risk Additional return for Ukraine-specific Ranges from 5-10% depending on industry
Premium risks
Sensitivity Analysis | Testing impact of changing key Essential due to volatile economic conditions
assumptions

Source: constructed using (Birchenko et al., 2025).

Market-based or comparative valuation approaches utilize data from comparable companies
or transactions to estimate the value of Ukrainian enterprises. These methods rely on valuation
multiples such as Price-to-Earnings (P/E), Enterprise Value-to-EBITDA (EV/EBITDA), and Price-
to-Book (P/B) ratios derived from similar companies or recent transactions in the same industry.
The application of these approaches in Ukraine is challenged by the limited number of publicly
traded companies, relatively illiquid capital markets, and the scarcity of transparent transaction data,
particularly for certain industry sectors. To address these limitations, Ukrainian valuation
practitioners often incorporate international comparables with appropriate adjustments for country
risk and market differences. This approach requires careful selection of comparable companies that
share similar business models, growth prospects, and risk profiles with the target enterprise.
Additionally, valuation multiples may need to be adjusted to account for differences in accounting
standards, capital structure, and operational efficiency. Despite these challenges, market-based
approaches provide valuable benchmarks for cross-checking valuations derived from other
methodologies. (Lesyk, 2025). Common valuation multiples and their relevance to the Ukrainian
context are summarized in Table 3.
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Table 3. Valuation multiples and their application in Ukraine
Valuation Multiple Calculation Application in Ukrainian Context

Price-to-Earnings (P/E) | Market price per share / Earnings per | Limited use due to earnings volatility

share
Enterprise Value-to- Enterprise value / EBITDA Preferred for operational comparison
EBITDA
Price-to-Book (P/B) Market price per share / Book value Useful for asset-heavy industries

per share
Enterprise Value-to- Enterprise value / Revenue Applied for growing companies with negative
Revenue earnings
Sector-Specific Various industry-specific metrics Adapted to Ukrainian industry characteristics
Multiples

Source: constructed using (Lesyk, 2025).

Enterprise valuation in Ukraine faces several distinctive challenges that affect the accuracy
and reliability of potential value assessments. The country's economic volatility, characterized by
currency fluctuations, inflation variability, and interest rate changes, creates significant uncertainty
in financial projections. Political instability and ongoing geopolitical tensions introduce additional
risk factors that must be incorporated into valuation models. These macroeconomic and geopolitical
challenges necessitate more sophisticated risk assessment methodologies and scenario-based
approaches to enterprise valuation. The Ukrainian business environment also presents challenges
related to information transparency and reliability. Financial reporting quality varies significantly
across enterprises, with inconsistent application of accounting standards and limited disclosure
practices. This information asymmetry complicates the valuation process by increasing the
difficulty of obtaining accurate and comparable financial data. Additionally, the prevalence of
informal business practices and shadow economy elements in certain sectors further complicates the
assessment of true enterprise potential, requiring valuation practitioners to apply additional scrutiny
and adjustments (Business Sentiment in Ukraine: Q2 2025 Voice of the Market Report., 2023).

Regulatory compliance has become increasingly important in Ukrainian enterprise
valuation, particularly with the implementation of stricter Anti-Money Laundering (AML) and
Know Your Customer (KYC) requirements. These regulations aim to prevent financial crimes and
ensure transparency in business transactions, directly impacting valuation practices. Enterprises
with robust compliance frameworks typically command higher valuations due to reduced regulatory
risk. Valuation practitioners must now incorporate compliance assessment into their due diligence
processes, evaluating the potential financial and reputational impacts of compliance deficiencies.
Moreover, risk management practices significantly influence enterprise potential valuation in
Ukraine. Companies that demonstrate sophisticated risk identification, assessment, and mitigation
capabilities are generally valued more favorably than those with inadequate risk management
frameworks. Key risk management components that affect valuation include due diligence
processes, ongoing market and regulatory monitoring, and stress-testing methodologies. These
practices are particularly important for enterprises with foreign capital or investment interests, as
international investors typically apply more stringent risk assessment criteria when evaluating
Ukrainian business opportunities (The Ukrainian Business Council has identified TOP-10 priorities
for 2025, 2023).

In light of these developments, the harmonization of Ukrainian valuation practices with
international standards represents a significant trend in accounting and analytical support for
enterprise potential assessment. This alignment aims to enhance the comparability and credibility of
Ukrainian enterprise valuations in the global context. The adoption of International Financial
Reporting Standards (IFRS) and International Valuation Standards (IVS) provides a common
framework for financial reporting and valuation methodologies. However, this harmonization
process requires careful adaptation to address discrepancies in legal frameworks and market
conditions specific to Ukraine. Despite progress in standards harmonization, significant challenges
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remain in achieving full alignment between Ukrainian and international valuation practices. These
challenges include differences in professional qualification requirements, varying levels of market
development, and distinct legal and regulatory environments. The effectiveness of valuation in
Ukraine continues to be hampered by a lack of standardization in certain areas, highlighting the
need for further development of professional guidelines and methodologies that bridge local
requirements with global best practices (Roieva & Shepeliuk., 2023).

Discussion. The research results confirm that the value of enterprise potential in Ukraine is
determined by a combination of accounting transparency, analytical integration, digital
infrastructure, and regulatory alignment. Despite institutional fragmentation and post-conflict
disruptions, enterprises demonstrate resilience through the adoption of IFRS standards, investment
in ERP systems, and the implementation of value-based management frameworks.

Nitsenko et al. (2017) emphasize that accounting and analytical information is a core driver
of decision-making efficiency. Their study highlights the importance of structured data systems in
supporting managerial decisions, particularly in the context of enterprise marketing and financial
diagnostics.

Myskin, Romanyuk, and Deneshchuk (2023) propose a stakeholder-oriented model of
accounting and analytical support. Their framework integrates absorption costing, value-based
management, and balanced scorecards, allowing for differentiated valuation perspectives depending
on enterprise type and strategic objectives.

Birchenko, Lutsenko, and Ostapenko (2025) demonstrate that statistical modeling
significantly improves the reliability of financial projections. Their findings confirm that accounting
optimization under digital conditions requires the integration of quantitative methods with strategic
diagnostics, especially when assessing enterprise potential in high-risk sectors.

Olyadnichuk and Pidlubna (2020) argue that effective valuation depends on the integration
of financial, technical, and social indicators. Their structured model of accounting and analytical
support emphasizes the role of vertical and horizontal diagnostics in forming a reliable information
base for decision-making.

Yaremko (2022) introduces the concept of goal-oriented accounting systems, where
performance indicators such as Economic Value Added (EVA) serve as benchmarks for managing
enterprise development. His approach aligns accounting outputs with strategic planning and
national recovery objectives.

Olyadnichuk, Krochak, and Ketskalo (2025) focus on agricultural enterprises and propose
an algorithm for forming labor and tax-related indicators. Their work enhances the quality of
analytical data and supports enterprise valuation in sectors with complex regulatory and operational
environments.

Lesyk (2025) explores the application of market-based valuation approaches in Ukraine. He
notes that limited liquidity and transparency in capital markets require careful adjustment of
valuation multiples. His study supports the use of international comparables with country-specific
risk premiums to ensure realistic and defensible assessments.

Prodanchuk et al. (2023) examine the impact of digital transformation on accounting and
analytical support. Their research shows that ERP systems, business intelligence platforms, and
valuation software improve data quality, support real-time analytics, and enable strategic
diagnostics.

Overall, the discussion supports a multidimensional approach to enterprise potential
assessment. Financial indicators must be evaluated alongside innovation capacity, digital
infrastructure, and regulatory compliance. Future research should focus on developing integrated
assessment tools that combine financial diagnostics with risk modeling, intangible asset scoring,
and institutional benchmarking. Such tools will enable more accurate valuation, support strategic
decision-making, and strengthen Ukraine’s position in global investment markets during post-
conflict recovery and modernization.
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Conclusions. The methodology of accounting and analytical support is a multifaceted and
strategically important tool for determining the value of enterprise potential. It is based on the
integration of financial reporting, valuation models, analytical diagnostics, and digital technologies,
which together ensure a systematic and forward-looking approach. An analysis of current practices
shows that, despite the diversity of methods and uneven levels of digitalization, the effective use of
accounting and analytical tools contributes to greater transparency, more accurate valuation, and
improved strategic decision-making.

Research confirms that the application of fair value assessment, discounted cash flow
models, and value-based indicators such as EVA, supported by IFRS and XBRL reporting, are
critical for reliable enterprise valuation. However, the effectiveness of these tools depends heavily
on the availability of qualified personnel, technological infrastructure, and regulatory consistency
— factors that remain uneven across Ukrainian enterprises.

The current challenges — including economic volatility, geopolitical risks, limited access to
capital, and the need for harmonization with international standards — require continuous
development of accounting and analytical systems. This includes standardization of valuation
approaches, investment in digital platforms, and the formation of interdisciplinary competencies.

Therefore, further research and practical implementation of integrated accounting and
analytical frameworks is essential for enhancing the credibility, investment attractiveness, and
sustainable development of Ukrainian enterprises in both domestic and international markets.
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O0ikoBo-aHaNiTHYHE 3a0e3neYeHHsI (POPMYBAHHSA BAPTOCTI MOTEHLIAIY MiANPHEMCTB

Anomayin. OONiKOBO-aHANITHYHE 3a0e3MeYeHHs OLIHKM TOTEHIaly MiJIPHEMCTB € CTPaTerivyHUM
IHCTPYMEHTOM ISl IiABUIIEHHS NPO30pOCTi, MOOIi3amnii iHBECTUII Ta 3a0e3MeYeHHs] CTaJloro PO3BUTKY B yMOBAax
MTOCTKOH(UIIKTHOTO BiJHOBJICHHS Ta iHTerpamii y rioOanpHi puHKH. J{OCTIDKEHHS 30Cepe/KYyeThCsl Ha TapMOHi3alil
(iHaHCOBOI 3BITHOCTI, BIPOBA/KEHHI NU(PPOBHUX TEXHOJOTIH, ajanTallii OliHOYHUX MOJeNel Ta PO3BUTKY KaIpOBOTO
MTOTEHITIAITy.

IMocranoBka mpo6iaemu. OcHOBHa mpoOiiemMa momsArae y (GpparMeHTapHOCTI MiJXOMIB O OLIHKH IMOTEHIIATy
MIIIPUEMCTB, OOMEXCHiH IHTerpamii MDKHApOJHUX CTaHOAPTIB Ta HEAOCTATHIH aHATITHYHIA CHPOMOYKHOCTI.
[lignpueMcTBa CTHUKAIOTHCS 3 TPYIHOIIAMH Yy TO€AHAHHI OONIKOBUX JAaHUX i3 CTPAaTETIYHUMH MOZETSMH OITiHKH,
0COOJIIBO B YMOBaX €KOHOMIYHOI HECTAOUTFHOCTI, PETyJIATOPHOI HEBU3HAUEHOCTI Ta HU3BKOI MOPIBHAHHOCTI pPUHKOBHX
Opi€HTHUPIB.

HeBupimeni acnmexktu mpodiaemu. J[0 KIIOYOBHX BHKIHUKIB HajeXaTh HEJOCTATHE BUKOPHCTAHHS OLIHKH
HeMaTepiaJbHUX aKTHBIB, oOMexeHa ananraiis Moaeneii DCF 1o ykpaiHChbKHX PU3MKIB, a TaKOX cia0ka iHTerparis
OOIKOBMX CHCTEM 3 aHANITHYHUMH mardpopmamu. Brume 1mopposux ¢dopmaris 3BiTHOCTi (30kpema XBRL),
MEXaHi3MIB KOMIUIA€HCY Ta MDXHApOJIHHMX MOPIBHSUIBHUX ITOKAa3HUKIB HA TOYHICTh OLIHKM MOTpeOye IMOJabIIoro
JOCII1JDKEHHSL.

Merta cTatTi. PO3p0o0uTH KOMIUIEKCHY METOAOJIOTII0 00TIKOBO-aHATITHYHOTO 3a0€3IIeYCHHS OLIHKY TOTCHITI ATy
MATPUEMCTB, IO TOEJHYE TPHHIUIN CHPABEUIMBOI BapTOCTi, BapTiICHO-OPIEHTOBAHOTO YIPABIIHHSI, LOU(PPOBY
TpaHchopMaio Ta pU3NK-OpiEHTOBAHUN TTiIXi.

Bukian ocHoBHOro mMartepiaiay. Y cTaTTi MpoaHali30BaHO CTPYKTYpPY OOJIKOBO-aHAITHYHOTO 3a0e3IECUCHHS,
BrpoBamkeHas MCD3 ta XBRL, 3acrocyBanns moneneit cipaBenuBoi Baprocti, EVA, DCF Ta pUHKOBHX MiIXO/IiB.
PosrnsayTo pons ERP-cuctem, Bl-mmatdopm Ta cremianizoBaHOTO MpOrpaMHOTO 3a0€3MeYeHHS Y IiIBUIICHH] SIKOCTI
JMAHUX Ta TOYHOCTI MozeaoBaHHs. OCcOOIMBY yBary IpUIIICHO OIHIN HEMaTepialbHUX aKTHBIB, afanTallii 00JiKOBHX
CHCTEM JI0 PHU3WKIB Ta BIPOBA/KCHHIO IU(POBUX pillleHb JJsl MIATPUMKH CTpaTeridyHoro ympasiiHHsi. Haeneno
TabNMIi 3 KIOUYOBUMH METPUKaMH, KOMIOHEHTAaMHU OI[IHKH Ta OCOOJIMBOCTSMH 3aCTOCYBAHHSI METOJIB B YKPaiHCHKHX
yMOBax.

BucHoBkn. He3Baxaroum Ha IHCTUTYLIHHI Ta MaKpOSKOHOMIYHI BHKIMKH, YKpaiHChKI MiANPUEMCTBA
JIEMOHCTPYIOTh MOTEHIIal JUIsi JOCTOBIPHOT OILIIHKK Ta CTPATEriYHOro po3BHTKY. [HTErpoBaHMH, CTaHAAPTU30BAaHUN Ta
IU(POBO MIAKPIIUICHUH TiIXiM 10 00IIKOBO-aHATITHYHOTO 3a0€3MeUEeHHS CIIPUSIE TIPO30POCTI, Mi/IBUIIY€E iHBECTHLIHHY
MpuBa0IMBICTh Ta 3a0e3ledye BIAMOBIAHICTE MIDKHAPOIHUM CTaHmaptaM. [lomanbimi JOCTIIKCHHS Ta MpaKTUYHA
peaizamisi TaKUX MiJXOIIB € KIIOYOBMMH JJIsl 3MIIHEHHS JOBIpH, MOJIEpHi3alii eKOHOMIKM Ta iHTerpamii Ykpainu y
riio0anbHi (iHAHCOBI pUHKH.

Kntouosi cnosa: nomenyian nionpuemcmaa, 0yxeanmepcvka niOmpumKd, aHALiMuyHe MOOet08aHHs, Memoou
oyinKu, cnpagednusa sapmicms, Qinancosa diaenocmuxa, Yrpaina, MC®3, XBRL, oyinka ineecmuyiil.

Knacudixauin JEL: M41, G32, C81, O16.
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Current trends in the development of accounting and analytical support for tax risk

management

Abstract. The object of research within this article is the accounting and analytical support for
managing enterprises’ tax risks as an integrated system for collecting, systematizing, interpreting, and
analyzing data from financial, managerial, and tax accounting to inform sound decisions in the field of
taxation. Its structural foundation consists of three interrelated subsystems—accounting, analytical, and
control (audit). The system’s critical characteristics are the timeliness of information and its adaptability to
environmental changes.

Problem statement. Under conditions of an unstable economy and constant changes in tax
legislation, traditional accounting approaches lose effectiveness, complicating the timely identification and
minimization of tax risks.

Unresolved aspects of the problem. Despite considerable attention to risk management and digital
tools, the accounting and analytical support for tax risk management itself remains insufficiently studied;
there is a shortage of well-developed solutions for data integration and risk-assessment methodologies. The
directions for further research are outlined: improving assessment methods, innovative tax planning, and
creating comprehensive models for different industries.

Purpose of the article. To define the nature and functions of accounting and analytical support for
managing tax risks of business entities, to identify the system’s key components, and to outline the
problems, challenges, and trends in the transition from traditional systems to modern digital ones.

Presentation of the main material. The methodology relies on analyzing contemporary approaches
and practical aspects of implementing adaptive information-analytical systems. Logical generalization,
comparison, analysis and synthesis, as well as expert assessments, were applied. The results demonstrated
the need to modernize accounting and substantiated the three subsystems as the system’s core; the
advisability of integrating separate types of accounting into a single information system has been proven. A
conceptual digital model is proposed that combines automated accounting systems, analytical platforms for
risk assessment, and electronic audit; positive effects from using digital technologies are recorded, and
challenges are outlined—cost, cybersecurity, and regulatory dynamism. The role of SAF-T UA and e-
reporting as tools for enhancing transparency and promptness is also emphasized.

Conclusions. Accounting and analytical support is a key element of tax risk management; its
effectiveness increases under conditions of digitalization, strengthened internal control, staff upskilling, and
the use of insurance instruments. Practical steps include the regular calculation of risk indicators, ensuring
transparency, applying criteria of voluntary tax compliance, and implementing electronic audit (SAF-T UA).

Keywords: tax risks, tax risk management, tax planning, accounting and analytical support,
digitalization of accounting, automated accounting systems, integration of financial and management data,
electronic audit.
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Introduction. In the current environment—marked by profound transformations in the
global economy and heightened political and economic uncertainty—risk management has gained
particular urgency for enterprises across ownership forms and industry sectors. Tax risks are no
exception. Their effective management is critically important for ensuring enterprises’ financial
resilience and competitiveness amid an unstable economic situation and continual changes in tax
legislation. A key role in this process is played by accounting and analytical support, which is
designed to provide the information necessary to identify, assess, and minimize tax risks, thereby
enabling timely managerial decision-making, forecasting of potential adverse events, and prompt
adaptation of the enterprise’s strategy to changes in the external environment. At the same time,
current realities create conditions under which traditional approaches to accounting and information
analysis lose their effectiveness. Contemporary scholarly discourse focuses on integrating digital
technologies into accounting to enhance the effectiveness of risk management.

Literature Review. A survey of recent studies in tax risk management and the accounting
and analytical support for managerial decision-making indicates the growing importance of an
integrated approach to tax risk management that combines traditional risk-management methods
with modern digital technologies and tools. Particular attention is devoted to developing accounting
and analytical support as the foundation for effective managerial decision-making within tax risk
management. The works of Shalaev, Kozhanchikov & Kozhanchikova [15], Khodus [7], and
Namazi & Rakhsha [13] focus on the conceptual underpinnings of tax risk management. These
researchers define the concept of “tax risks,” propose a model for their minimization, and
emphasize the need to integrate the tax risk management process into the enterprise’s overall risk-
management system. In the studies by lershova and Grinko [4], Lemishovska and Hadzalo [10],
Prodanchuk, Dankevych, Aksonova, & Tomchuk [14], as well as Zhang [20], the issue of
accounting and analytical support for risk management is examined. The authors stress the
importance of high-quality accounting and analytical support for financial decision-making,
develop the conceptual foundations of accounting and analytical support for enterprise management
systems, and pay special attention to the digitalization of accounting-analytical processes. The
article by Kraievskyi, Kolisnyk & Skoryk [8] investigates the impact of digitalization on accounting
and analytical technologies in business management, revealing key aspects of the accounting
profession’s digital transformation. Chvertko and Puholovko [1] explore the potential of using
insurance coverage to manage corporate tax risks, proposing a comprehensive approach to insuring
tax risks as a tool for their minimization. Krupa [9] provides empirical evidence on how enterprise
risk assessment influences tax aggressiveness, based on an analysis of ORSA regulation in the
United States. Gustina, Safelia, & Ridwan [2] examine the relationship between enterprise risk
management, tax evasion, and firm value. The works of Li & Guo [12] and Wei [18] address the
digital transformation of corporate tax management. Karpushenko, Momot, Mizik, and Shapoval [6]
analyze the specifics of accounting and analytical support for enterprise risk management under
martial law, with particular attention to the identification, assessment, and accounting representation
of risks.

As is evident, tax risks and accounting and analytical support are the focus of many
domestic and international studies. Considerable attention is devoted to introducing advanced
technologies and information systems into tax risk management. However, the specific dimension
of accounting and analytical support for the management of tax risks per se remains under-
researched. The closest related studies concern the accounting and analytical support of enterprises’
economic security and risk management more broadly, yet they do not sufficiently address the
distinctive features of applying accounting and analytical mechanisms to reduce tax risks.

Purpose, objectives and research methods. The aim of this article is to define the essence
and functions of the accounting and analytical support for the tax risk management process of
business entities; to identify the key components of the accounting and analytical system; and to
review existing problems and challenges, as well as trends in the shift from traditional accounting
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systems toward modern digital ones. The research methodology is grounded in an analysis of
contemporary approaches to accounting and analytical support for tax risk management, along with
an examination of practical aspects of implementing adaptive information-analytical systems in
enterprises. The study employs methods of logical generalization and comparison, analysis and
synthesis, and expert assessments.

Research results. The study analyzed contemporary approaches to the accounting and
analytical support of tax risk management and identified its key components. The findings indicate
that, under conditions of digital transformation, traditional accounting systems lose effectiveness,
necessitating their modernization through the implementation of advanced information-analytical
technologies. The analysis distinguished the principal components of the accounting and analytical
system for managing tax risks: the accounting, analytical, and control (audit) subsystems. The
accounting subsystem ensures the primary collection, recording, and systematization of financial,
managerial, and tax information. The analytical subsystem is responsible for the guantitative and
qualitative assessment of risks, employing modern methods of statistical analysis and forecasting.
The control subsystem encompasses mechanisms of internal and external audit, which enhance the
transparency and reliability of data.

A significant contribution of the research is the substantiation of the need to integrate all
types of accounting into a single information system, thereby improving the quality of managerial
decisions in tax planning. A conceptual model of digital accounting and analytical support is
proposed, comprising automated accounting systems, analytical platforms for tax risk assessment,
and electronic audit. It was established that enterprises that actively employ digital technologies in
accounting and tax management exhibit lower levels of tax risk and better adapt to changes in tax
legislation. Furthermore, the study confirmed the necessity of implementing comprehensive risk
management that combines financial analysis, automation of accounting processes, and an internal
control system.

Among the key challenges faced by enterprises when implementing modern accounting and
analytical support are the high cost of digital solutions, insufficient cybersecurity, and the need to
adapt to rapid changes in the legislative framework. At the same time, a positive trend is observed
in the use of cloud technologies, which promote greater flexibility and increased effectiveness of
the accounting system. Thus, the results confirm that integrating digital technologies into the tax
risk management process is not only advisable but also a necessary condition for the effective
functioning of enterprises in the contemporary economic environment.

Discussion. Most researchers view the concept of “risk” as the probability of the occurrence
of adverse circumstances within an enterprise that may lead to the loss of assets, cash, expected
profit, or income, or to the incurrence of additional expenses due to unfavorable circumstances or
events [6]. In turn, tax risk is understood as the probability that a business entity will face adverse
consequences in the sphere of taxation—namely, the need to incur additional financial expenditures
resulting from state changes to established taxation rules, errors in tax calculation, additional
assessments by the tax authority, as well as fines and penalty interest arising from detected
violations of tax legislation [11].

Risk management is one of the principal tasks in today’s volatile economic and regulatory
environments. Attention to risk management in the sphere of corporate taxation has begun to grow
relatively recently, owing to mounting pressure from multiple directions—company management,
the state, and society [1]. The key factors compelling enterprises to devote greater attention to the
comprehensive analysis and control of their risks include frequent changes in tax policy, the
strengthening of international tax rules, and new challenges associated with the digital economy [5;
18]. The timely identification and assessment of risks has become particularly salient, since a
situation that adversely affects the enterprise and leads to unforeseen financial consequences may
arise at any moment [6].

To manage their tax risks, enterprises should [1; 7]:
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1. Analyze existing state standards for identifying risky taxpayers and implement them when
building an internal tax risk management system.

2. Regularly compute the established risk indicators and monitor their activities within
allowable thresholds.

3. Use state-defined criteria for voluntary tax compliance to determine their degree of tax
risk and the likelihood of potential oversight by the state.

4. Ensure transparency regarding operations, reporting, and other tax-related matters.

5. Implement electronic audit, in particular the formation of the Standard Audit File (SAF-T
UA), which will provide a single source of information for assessing tax risks by stakeholders and
tax authorities and may spur the development of tax risk insurance mechanisms.

The principal foundation of effective risk management is the accounting and analytical
support of this process. In general, the essence of accounting and analytical support lies in creating
an information system within which informational materials are collected, systematized, and
utilized, analyzed by means of an analytical toolkit to develop effective managerial decisions, to
track their implementation, and to conduct performance diagnostics [17]. It is a managerial toolkit
integrated into the enterprise’s overall information system. Its basis consists of data from the
accounting (financial, managerial, and tax accounting) and analytical systems.

Taking into account scholars’ views on the nature and tasks of accounting and analytical
support for managerial processes [10; 17], we can formulate the following definition of accounting
and analytical support for tax risk management: it is a system that helps enterprises identify, assess,
and minimize their tax risks. It encompasses the collection, systematization, interpretation, and
analysis of financial, tax, and managerial accounting data to make well-grounded decisions in the
field of taxation. Such a system is of great importance for enterprises, as it enables them not only to
minimize potential losses from tax risks but also to improve overall financial management
effectiveness and ensure stable development.

The accounting and analytical system is a complex mechanism. An analysis of scholarly
sources [3; 4; 6; 10; 16; 17; 19] makes it possible to distinguish its key components (Fig. 1).

The accounting subsystem is the foundation of the accounting and analytical system, as it
ensures the primary collection, recording, and systematization of information. Its core functions
include: maintaining financial, managerial, and tax accounting, which enables the formation of a
comprehensive information base for managerial decisions; recording primary data and
systematizing them to ensure the completeness and reliability of accounting information; and
preparing accounting registers and reports, including financial, managerial, statistical, and tax
reporting. By performing these functions, the accounting subsystem provides the enterprise with
reliable and relevant information for subsequent analysis and control.

The analytical subsystem plays a key role in transforming the mass of accounting
information into structured knowledge necessary for planning and managerial decision-making. Its
main areas of operation include: quantitative and qualitative assessment of data based on economic
analysis; forecasting trends and identifying risks through the application of modern statistical
methods and econometric models; and the use of analytical indicators formed on the basis of
aggregated data from all types of accounting. It is the analytical subsystem that provides a deep
understanding of the enterprise’s current state and its future prospects.
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[ Accounting and Analytical System ]
- Financial, managerial, and tax accounting
i - Collection of primary data, its recording and
Accounting systematization
Subsystem ) _ )
- Preparation of accounting registers and reports
(financial, managerial, statistical, and tax)
- Quantitative and qualitative assessment of data through
economic analysis
Analytical Subsystem - Forecasting trends and identifying risks using statistical

methods

- Use of performance indicators derived from integrated
data across all types of accounting

N

- Internal and external audit to verify the reliability o}\
accounting information

Control (Audit)
Subsystem - Monitoring compliance with regulations and standards

Fig. 1. Key Components of the Accounting and Analytical System
Source: prepared by the author

The control subsystem is aimed at ensuring the reliability of accounting information and
compliance with legal and regulatory requirements. Its principal functions include: conducting
internal and external audits, which make it possible to verify the reliability of accounting
information and detect errors and instances of wrongdoing; and exercising control over compliance
with legal and regulatory requirements, which helps strengthen financial discipline and minimize
tax risks. The control subsystem plays an important role in enhancing the transparency of the
enterprise’s financial and economic activities, which is critically important for ensuring the trust of
external users of information, including tax authorities.

The functional stages of the accounting and analytical system can be presented as follows

(Fig. 2):
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Recording business transactions in primary  Using information flows between enterprise
documents units

Aggregation of data from different types of
accountina (financial. manaaerial. tax)

Identification of cause-and-effect Risk assessment through analysis of
relationshins amona indicators external and internal threats

A 4
I

Public reports Managerial reports

Formulation of analytical conclusions

Formulating managerial decisions based on Adjusting strategies in view of forecast
analvtical conclusions risks

Analysis of system effectiveness System adjustment

Fig. 2. Functional Stages of the Accounting and Analytical System
Source: prepared by the author based on [3; 19]

Functional stages of the accounting and analytical system are characterized as a vital toolkit
that provides information support for making well-substantiated decisions. Below, these stages are
examined in greater detail, drawing on contemporary approaches to organizing accounting and
analytical support.

1. Collection and registration of primary information. At this stage, incoming information is
identified, verified, and recorded, arriving from various sources, including data from accounting
systems. Ensuring the completeness, reliability, and timeliness of the obtained data is crucial, as it
forms the foundation for subsequent analysis and decision-making.

2. Systematization and processing of information. The collected information is systematized
using appropriate methods and approaches. Analytical methods are applied to detect patterns,
trends, and interrelationships among indicators. The use of modern information systems and
analytical models is important to increase the effectiveness of this stage.

3. Analysis and interpretation of data. Based on the systematized information, financial and
economic analysis is conducted using various analytical tools. The aim is to obtain resultant
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analytical information necessary for substantiating managerial decisions, with particular attention to
the impact of external factors on the enterprise.

4. Report preparation and provision of information to users. Analysis results are presented as
public and managerial reports that contain summarized information on the enterprise’s condition. It
is important to ensure clarity and accessibility for different categories of users, including
management, owners, and other stakeholders.

5. Managerial decision-making and control over implementation. On the basis of the
obtained information, well-substantiated managerial decisions are made to achieve the enterprise’s
objectives. It is essential to monitor implementation of the adopted decisions and assess their
effectiveness.

6. Evaluation of effectiveness and system adjustment. At this stage, the effectiveness of the
accounting and analytical system is assessed, taking into account its impact on the enterprise’s
performance. Where necessary, adjustments are introduced to improve the system and adapt it to
changing environmental conditions.

Coordinated functioning of all components of the accounting and analytical system—which
provides comprehensive support for managerial decision-making—is achieved through tools and
methods that can be combined under the term “integration mechanisms.” These include the
information base, data-exchange technologies, and the methodological foundation.

The information base underpins the system and consolidates various categories of data,
including planned, regulatory (normative), reporting, and reference indicators. It performs the
functions of accumulating, systematizing, and storing information necessary for accounting and
analytical procedures. Data-exchange technologies ensure data integration by synchronizing
information flows among accounting, economic, and legal units. This facilitates prompt updates,
reduces the likelihood of errors, eliminates data duplication, and increases the efficiency of
interaction among enterprise departments. The methodological foundation presupposes the use of
standardized accounting and analytical methods that enhance the substantiation of decisions. Thus,
the integration mechanisms of the accounting and analytical system are aimed at ensuring a unified
information space, improving the accuracy and reliability of data, and enhancing the quality of
managerial decisions through the use of modern analytical methods and data synchronization.

The accounting and analytical system must meet the following key requirements: reliability,
timeliness, and adaptability. We consider them in more detail below.

Reliability. The dependability of accounting and analytical information is critical for
forming well-substantiated managerial decisions. Data reliability is ensured by: implementing
internal control, including audit and regulated inspections; external audit that guarantees
compliance with regulatory requirements and standards; and the use of modern information
technologies to automate data collection and processing, thereby minimizing human-factor risks.

Timeliness. For effective risk management, information must be available in real time or
with minimal delays. Prompt data updates make it possible to: respond quickly to changes in the
internal and external environment; identify risks and threats to the enterprise’s activities in a timely
manner; and optimize resource use.

Adaptability. In a dynamic business environment, the system must be flexible and capable of
rapid transformation in response to changes in external (economic, legal, technological) and internal
conditions (changes in organizational structure, revised strategic goals, etc.). Adaptability is ensured
by: a modular structure of the accounting and analytical system that allows individual components
to be modified without disrupting functionality; the integration of modern technologies that expand
analytical and forecasting capabilities; and the ability to personalize reporting and analytical
approaches, which increases usability for different user categories.

Accounting and analytical support performs a number of important functions, among which
the following should be highlighted (Fig. 3):
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Interpretation of accounting-system data and
provision of high-quality information necessary to

Conducting data analysis to identify tax risks and
assess their impact on the enterprise’s financial

Monitoring compliance with tax legislation and
adherence to established procedures.

Forecasting possible tax consequences and
development paths, scenario modeling, and

Ensuring interaction among enterprise units and
external stakeholders on tax-management matters.

Preparing standardized reporting for the purposes
of tax risk management.

Fig. 3. Functions of Accounting and Analytical Support
Source: prepared by the author based on [4; 17]

As noted above, a necessary condition for high-quality accounting and analytical support of
the tax risk management process is the integration of financial, managerial, and tax accounting,
which cover different aspects of an enterprise’s activities. Let us consider how each type of
accounting contributes to this process. Financial accounting provides reliable and objective
information about the enterprise’s financial position, which serves as the basis for analyzing tax
risks. Financial accounting data are used to calculate indicators (ratios) that may signal potential tax
risks. Managerial accounting supplies detailed information on internal processes, enabling the
identification of risks associated with operating activities. It helps analyze costs, revenues, and
profits by lines of activity and reveals areas where violations of tax legislation may occur. Tax
accounting pertains directly to the correct calculation of taxes and fees, the timely submission of tax
returns, and compliance with other requirements of tax law. It forms the foundation for tax risk
management because it makes it possible to detect potential errors and violations that may lead to
the imposition of fines and penalties. Integrating data from all types of accounting enables a more
comprehensive analysis of tax risks and, accordingly, increases the effectiveness of tax risk
management.

It should be noted that, at present, the system of accounting and analytical support for tax
risk management faces a number of problems and challenges related both to the specifics of doing
business and to the regulatory environment. These issues encompass transparency, data integration,
compliance with legislation, and the effectiveness of control. One key problem is insufficient
transparency in business practices and accounting. Effective tax risk management requires a high
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level of transparency in financial and tax reporting. Enterprises should employ modern tax control
systems and maintain openness regarding their operations to enable thorough risk analysis. Another
problem for many companies is the lack of data integration among different types of accounting—
an aspect whose importance and advantages have been noted repeatedly above. A further significant
challenge is the constant change in tax legislation. Companies must continuously monitor these
changes and adapt their accounting and analytical systems to new requirements. All of this demands
substantial effort and resources, as well as highly qualified specialists in accounting and tax
planning. It is also necessary to mention the insufficiency of methodological support (clear
methodologies for assessing and analyzing tax risks) and the shortage of qualified personnel, which
has become particularly acute during the wartime period.

Finally, it is impossible to overlook the crucial aspect of digitalization and the shift away
from so-called traditional accounting systems, which rely on outdated methods of data collection,
processing, and storage and have a number of limitations that significantly complicate the adoption
of well-substantiated and timely managerial decisions. One of the principal problems of traditional
accounting systems is the significant delay in forming and updating data, which leads to a mismatch
between the information and real processes. Studies indicate that, at most enterprises using
traditional accounting approaches, financial and economic reports are prepared with substantial time
lags. As a result, managerial decisions are made on the basis of outdated information, which can
cause forecasting errors, misestimation of risks, and the loss of potential opportunities. A large
share of operations in traditional accounting systems is performed manually, increasing the
likelihood of mechanical errors, data duplication, or distortion. The absence of centralized
mechanisms for automated checking and verification fosters the accumulation of inaccuracies,
which, in turn, complicates analysis and decision-making. Consequently, additional resources must
be spent to reconcile data, slowing the response to changes in the enterprise’s internal and external
environment. It is also worth noting that traditional accounting systems are predominantly oriented
toward retrospective analysis and lack tools for forecasting future trends. Limited access to deep
analytics prevents the prompt identification of critical points in business processes, thereby creating
preconditions for financial losses and strategic mistakes. Under current conditions, effective
management requires not only the recording of economic events but also the use of financial
scenario-modeling tools, which in traditional systems are either entirely absent or require
substantial effort to implement.

Another characteristic of traditional accounting systems is the fragmentation of information
flows. Integration among different enterprise units is often lacking, which leads to data
decentralization and a loss of integrity in the information environment. Various indicators are stored
in isolated databases, complicating comprehensive analysis and the synchronization of managerial
decisions. As a consequence, decision-making processes slow down, while the risks of information
asymmetry and conflicts among structural units increase. And, of course, traditional accounting
systems are poorly adaptable to changes in the regulatory framework, internal organizational
transformations, or the integration of new technologies.

The current state of digitalization of accounting and analytical support for tax risk
management is characterized by the active implementation of information technologies aimed at
increasing the effectiveness of risk management and enhancing the transparency of tax
administration by the state. One priority area is the introduction of the Standard Audit File (SAF-T
UA), envisaged by the National Revenue Strategy for 2024-2027. Mandatory submission of SAF-T
UA—first by large taxpayers and subsequently by all VAT payers—will provide a single source of
information for assessing tax risks for both tax authorities and other stakeholders [1].

Another present-day reality is electronic accounting and reporting, which automate data
collection, processing, and analysis, thereby significantly reducing the risk of errors and increasing
the timeliness of information availability. For enterprises, electronic accounting systems provide
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rapid access to the data needed to make well-substantiated managerial decisions in tax planning and
risk management.

The use of cloud technologies is gradually expanding. They provide flexibility and
scalability to accounting—analytical systems, allowing enterprises to store and process large
volumes of data without substantial investment in IT infrastructure. Cloud solutions also facilitate
information exchange among different enterprise units and external stakeholders, including tax
authorities.

As a mechanism for optimizing risk management, the implementation of analytics
technologies in accounting is expanding. Large corporations with the requisite financial capacity
already employ digital platforms for automated analysis of financial indicators and real-time
identification of potential risks.

Thus, current trends in the development of accounting and analytical support for tax risk
management are characterized by the growing role of digital technologies. The introduction of
digital tools into accounting and analysis creates preconditions for forming an integrated enterprise
information system. This is a vivid manifestation of the transformation of accounting and analytical
support, which is shifting from traditional methods to modern tools and approaches.

We highlight several important challenges associated with digitalization. Foremost among
them is cybersecurity and data protection. The increasing volume of electronic information elevates
the risks of cyberattacks and unauthorized access to data. Ensuring robust protection of information
systems and data is critical for preserving confidentiality and avoiding financial losses. Another
challenge concerns the integration of data from all types of accounting for risk management
processes. This requires developing specialized interfaces and data-exchange protocols—and,
accordingly, investment. And, of course, one must take into account the high cost of implementing
digital tools under current Ukrainian conditions.

Conclusions. Accounting and analytical support is an essential element of the tax risk
management system. An effective system enables enterprises to identify tax risks in a timely
manner, assess their impact on financial condition, and develop measures to mitigate them. To
increase the effectiveness of tax risk management, it is necessary to implement modern information
technologies, strengthen internal control, upskill personnel, and begin using insurance instruments.
Although traditional accounting and analytical systems play an important role, they have significant
limitations in the digital economy. They are gradually being supplanted by modern ERP systems,
cloud-based accounting platforms, and automated analytical tools that provide real-time access to
data, integration of all business processes, and forecasting capabilities. Advances in information
technology substantially expand the potential of enterprise accounting systems, making it possible
to design and implement increasingly sophisticated models for processing, transmitting, and
analyzing information for risk management purposes. Further research in this field may focus on
developing effective methods for assessing tax risks, implementing innovative approaches to tax
planning, and creating comprehensive models of tax risk management for enterprises across
different sectors of the economy.
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CyuacHi TeHAeHLiT po3BUTKY 00/1iK0BO-aHAJITHYHOI0 3a0e3Me4YeHHs] YIPABIiHHA NOAATKOBUMHU PUZMKAMU
Anoranis. Berymna uactura. OO0’€KTOM MOCHIKCHHS B MEXaX IIi€i cTaTTi € OOJIKOBO-aHAIIITHYHE
3a0e3NeUYeHHs] YIpPaBIiHH MMOJATKOBUMH PH3HKAaMH HiINPHEMCTB K IHTErpoBaHa cHcTeMa 300py, CHCTeMAaTH3aLil,
iHTepIpeTamnii Ta aHaNizy AJaHUX (PiHAHCOBOTO, YIPABIIHCHKOTO i OZATKOBOTO OOJIKY ISl MPUIHATTS OOIPYyHTOBAaHHUX
pimens y cdepi onoaarkyBanHs. Foro cTpyKkTypHy OCHOBY CTAaHOBJISTH TPH B3a€MOIOB A3aHi MiICHCTEMH — 06JIiKOBa,
aHAIITUYHA T KOHTPOJIbHA (ayauT). KpUTHYHIMH XapaKTepHCTHKaMH CHCTEMH BHCTYNAIOTh CBOEYACHICTD OTPUMAHHS
iHpopMaii Ta i aganTHUBHICTH A0 3MiH CEPEAOBHIIA.

MocranoBka npodiemu. B ymMoBax HeCTaOiIbHOT €KOHOMIKH ¥ TIOCTIHHKUX 3MiH ITOJIATKOBOTO 3aKOHOIABCTBA
TPaIuIiifHI OOJIKOBI IIXOAW BTPAYalOTh €(PEeKTUBHICTH, IO YCKJIAIHIOE CBOEYACHY imeHTH(]IKamifo Ta MiHIMi3aIliio
MTOJTATKOBHUX PU3UKIB.

Hepo3w’s3ani acnekrn. [lonpu 3HauHy yBary 10 pU3UK-MEHEIKMCHTY Ta IHU(QPOBHUX IHCTPYMEHTIB, came
00JIKOBO-aHANITUYHE 3a0€3MICUYCHHST YIPABIIHHA TONATKOBUMH pPH3MKAMU JIOCHIDKEHE HEIOCTaTHBO; Opakye
OTIpanbOBaHMUX PIMICHb IMIOAO iHTErparii JaHUX | METOAWK OI[iHIOBaHHA PH3UKiB. OKpEcIeHO HAMpPSIMH MOJANBIIAX
JMOCTIKCHD: yIOCKOHAJICHHS METOMIB OIIHKY, IHHOBAIlifHE MOJAaTKOBE IUIAHYBAaHHS, CTBOPCHHA KOMILICKCHHUX
MoJIeNel Iy pi3HUX Traxy3e.

Merta crarTi. BuzHauntu cyTh 1 QyHKIIT 00JIKOBO-aHAITUYHOTO 3a0e3MeYeHHs YIPaBIiHHS IT0aTKOBUMHU
pHU3MKaMu Cy0’€KTIB rOCIIOIapIOBaHHS, BHOKPEMHUTH KIFOYOBI KOMIIOHEHTH CHCTEMH, OKPECIUTH MTPOOIeMH i BUKIMKA
Ta TEHJICHLI] Mepexoy BiJ TPaIUIIHHIX CUCTEM [0 CYy4acHUX IH(POBUX.

OcHoBHEIT MaTepias. MeTol0JIOTis CHUPAaEThCs HA aHaNi3 CyYaCHHUX MIAXOMIIB 1 NPAKTUYHUX AaCIEKTIiB
BIIPOBA/DKCHHS AJaNTHBHUX 1HQOPMAIIHHO-aHATITHYHUX CHCTEM. 3aCTOCOBAHO JIOTIYHE y3arallbHCHHS, MOPIBHSIHHS,
aHaJi3 1 CMHTE3, a TAKOXK €KCIEePTHI OLIHKK. Pe3ynbTaTtu 3acBigumin norpedy MojepHizaiii 00Ky Ta o0rpyHTyBaIn
TPY MIJICUCTEMH SIK SIIPO CUCTEMH; JIOBE/IEHO JOULUIBHICTH HTErpauii OKpeMux BWIB OOJIiKYy B €AuHYy iH(opManiiHy
CHUCTEMY. 3amlpOoNOHOBAHO KOHIENTYyallbHY IM(POBY MOJENb, MO MOENHYE aBTOMATH30BaHI OOJIIKOBI CHUCTEMHU,
aHATITUYHI MIaTGOPMHU OIIHKHM PU3UKIB 1 €JEKTPOHHMH aynuT; 3a(iKCOBAHO MO3UTHBHI €(EeKTH BiJi BUKOPHCTaHHS
IU(POBUX TEXHOJIOTIH Ta OKpECICeHO BUKINKN — BapTICTh, KibepOe3neka, 3akoHo1aBua TMHaMiKa. Takox MiIKpecieHo
poabs SAF-T UA Ta enekTpoHHOI 3BITHOCTI SIK iIHCTPYMEHTIB MiJIBUILIEHHS MIPO30POCTi Ta ONEPaTHBHOCTI.

BucnoBkn. OOnikoBo-aHalliTHYHE 3a0€3MEUYCHHS € KIIOUYOBHM €JIEMEHTOM YIPaBIiHHS IOJATKOBUMHU
pu3MKaMu; Horo e(eKTHBHICTH 3pocTae 3a YMOB IM(POBi3allii, MOCWIEHOr0 BHYTPIIIHBOTO KOHTPOIIIO, MMiJABUIIEHHS
kBayiikamnii mepcoHandy Ta BHKOPHCTaHHS CTPaxOBUX IHCTPYMEHTIB. [IpakTHYHI KPOKH BKJIIOYAIOTH PETyJISPHUNA
pO3paxyHOK TOKa3HUKIB PH3MKOBOCTI, 3a0e3NeueHHs MPO30pOCTi, 3aCTOCYBaHHS KpUTEpiiB 10OpPOBIIBHOTO
MOAATKOBOT'O KOMIIIAEHCY Ta BIIPOBAIKCHHA eJeKTpoHHOro aynuty (SAF-T UA).

Kntouoei cnosa: nooamxosi pusuxu, ynpasuintsi noOAmMKOSUMU PUSUKAMU, NOOAMKO8e NAAHYBAHHS, 00IK08O-
ananimuyne 3abes3nedenns, yugposizayis 00Ky, A6MOMAMU308aHi cucmemu 00Ky, iHmezpayisi Qinancosux ma
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Abstract. The paper proposes a unified system that links performance indicators (KPIs) with early-
warning risk indicators (KRIs) to improve asset management under uncertainty in Ukrainian agribusiness.

Problem statement. Volatile input prices, logistics disruptions, climate risks and wartime shocks
expose weaknesses of fragmented metrics and hinder transparent, comparable control of assets.

Unresolved issues. Standardization of KPI/KRI definitions for biological and fixed assets, links to
risk appetite and capital allocation, data quality/digitalization gaps, and adaptation to national regulations
remain insufficiently addressed.

Purpose of the article. To justify the concept, structure and practical guidelines for an integrated
KPI-KRI system (IPIS) tailored to agricultural enterprises and harmonized with international practice.

Main material. The article outlines domains and metric passports, index-based tracking for
comparability, threshold setting and escalation rules, data governance and reporting cadence, and use
cases for capex/opex decisions, liquidity discipline, and stress-response. It adds a benchmarking grid versus
EU practice to calibrate thresholds and reporting frequency. A lightweight dashboard is proposed for monthly
management review, with quarterly external disclosure to enhance investor communication.
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supports efficient capital allocation; success depends on data quality, staff training, and phased integration
into management routines. It also improves comparability across farms and seasons, facilitating lender and
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suggesting phased pilots and future research on automated data capture.
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Introduction. Agricultural enterprises combine long investment cycles of fixed assets with
short and variable cycles of current assets, which heightens sensitivity to climatic fluctuations,
logistical bottlenecks, market volatility, and institutional changes in access to infrastructure and
resources. Traditional asset-performance assessment systems mostly record ex post results and
detect nascent deviations too late, causing delayed managerial actions and losses that manifest as
downtime, imbalanced turnover, and rising operational risk. The absence of a single control loop
that links strategic objectives, performance indicators, and leading risk indicators into a disciplined:
signal - threshold - action - escalation sequence leads to conflicts between unit-level targets and
fragmented accountabilities. A conceptual model is needed that ensures traceability between goals
and metrics, standardizes the interpretation of indicators, structures data governance, and embeds
preventive control into the daily management practices of agricultural enterprises.

Since 2022, the war in Ukraine has profoundly transformed the operational and financial
landscape of agricultural enterprises. Asset management systems now face unprecedented
disruptions caused by destruction of production capacities, temporary occupation of territories,
relocation of fixed assets, and volatility in energy supply and logistics. These factors have amplified
uncertainty and exposed the inadequacy of reactive performance measurement models. The need for
an integrated KPI-KRI framework has thus become not only a managerial tool but a resilience
mechanism — one that enables rapid detection of deviations, prioritization of scarce resources, and
coordination across dispersed or relocated assets. Studies of wartime agribusiness performance
highlight the critical role of adaptive metrics and early-warning indicators in maintaining liquidity,
operational continuity, and supply chain stability.

Literature review. In the Ukrainian scholarly tradition, the theoretical and methodological
foundation for measuring the performance of agricultural enterprises and for constructing
performance indicator systems was laid by V. H. Andriichuk [13], who substantiated approaches to
assessing resource return and the asset structure at the enterprise level.

A comprehensive sequence of risk-management processes in agricultural enterprises
(identification, analysis, assessment, treatment, and procedure documentation) was systematized by
M. V. Rudenko [14], providing a methodological basis for integrating risk indicators into asset-
management control loops.

Financial risks (price, interest rate, and foreign-exchange) and their mitigation through
hedging with derivatives for agribusiness enterprises were examined in detail by Yu. O. Lupenko
and V. V. Feshchenko [15]; these approaches are relevant for forming leading indicators and
thresholds within the system’s financial block.

Recent research underlines that the resilience of Ukrainian agribusiness during wartime
depends on the integration of digital monitoring, scenario-based risk indicators, and traceable
decision protocols. D.Omelianenko and M. Heyenko [9] offers a methodological toolkit for
analysing the formation and efficient usage of assets within enterprises under uncertainty and risk.
It addresses how assets are structured (fixed versus current), the pathways through which risk and
uncertainty affect asset management, and proposes methods of assessment and optimisation.

D. Omelianenko [10] emphasizes the importance of asset management in the agricultural
enterprise sector in Ukraine under conditions of economic instability and high risk. The work
outlines methodological approaches to managing both current (circulating) and non-current assets
(fixed, intangible) and links asset management effectiveness to financial results and resilience.

Ukrainian contributions provide a solid basis on efficiency, risks, and resilience of
agricultural enterprises, yet they largely remain fragmented. There is a lack of an integrated
framework that links outcome-oriented KPIs with leading risk indicators, uncertainty budgets,
scenario-triggered actions, and data governance. The model proposed in this article closes this gap
by shifting asset management from fragmented diagnostics to a preventive—corrective control loop.

Purpose, objectives and research methods. Purpose of the article - to theoretically
substantiate and develop a conceptual framework for an integrated system of performance
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indicators and risk indicators as a mechanism for enhancing the effectiveness of asset management
in agricultural enterprises under conditions of uncertainty. To achieve this goal, the study addresses
the following interrelated tasks: to specify the methodological foundations for integrating
performance measurement and risk management; to build a traceable hierarchy of goals,
performance indicators, risk indicators, coordinated actions with a clear separation of leading and
lagging metrics; to propose normative thresholds and uncertainty budgets as rules for transitions
between management modes; to develop instruments in the form of an integration matrix and action
cards templates for scenario-triggered responses; to define requirements for data architecture, roles,
and review cadence to ensure controllability and reproducibility of processes; to outline enterprise-
level implementation mechanisms that account for asset life cycles and logistics resilience; to
justify quality criteria for the proposed artefact (usefulness, feasibility, explanatory power,
transferability) and to indicate key limitations and avenues for further research.

The research is theoretical-conceptual within a constructive (design-science) approach: the
objective is to form a managerial artefact in the form of an integrated system of performance and
risk indicators. Systems analysis and structural-functional modeling are applied to build the
hierarchy. Normative modeling is used: thresholds, uncertainty budgets, and scenario-triggered
action cards are defined as policies with clear roles and escalation. The scenario method ensures
linkage between early signals and standardized managerial responses with traffic-light zoning
(green, yellow, red).

Content analysis of institutional sources helps extract stable risk-management procedures
and incorporate logistics resilience and working-capital discipline into the core dimensions.
Validation is carried out through logical consistency, procedural reproducibility, and compatibility
with asset life cycles. The artefact’s quality criteria are usefulness, feasibility, explanatory power,
and transferability across enterprises. Limitations: absence of empirical calculations and statistical
testing.

Research results. An integrated system of performance indicators and risk indicators is a
continuous managerial control loop in which strategic asset objectives are translated into
measurable outcome (lagging) performance indicators, while leading risk indicators convert early
signals from the environment and internal processes into timely actions. The starting point of such
integration is the requirement of traceability: for every goal there must be a clear goal - performance
indicator pair and an attached set of leading indicators that warn of a change in the system’s
operating mode; this chain should be institutionalized in the form of a cause-and-effect map and
response regulations [1]. The substantive logic here lies in synchronizing three axial dimensions of
asset management: the productivity and reliability of fixed assets; the liquidity and turnover of
current assets; and logistics resilience as an external constraint that modulates the ability to convert
production efforts into realized value [5].

A crucial element is the separation of metrics into outcome (lagging) and leading ones,
which is not merely terminological but assigns different roles in decision-making. Outcome
indicators record the results of a season or reporting period, legitimizing or refuting chosen policies
and initiatives, yet they cannot by themselves shorten the time lag between the emergence of a
deviation and a corrective action. Leading indicators, by contrast, serve as operational sensors
sensitive to micro-changes in equipment operating modes, inventory balance, counterparty
behavior, and logistics infrastructure, enabling a shift to preventive management - that is, timely
changes to schedules, routes, work sequencing, or rules for prioritizing supplies [3]. The danger of
confusing these roles is that an organization either overfeeds itself with ex post reporting, losing
speed, or takes impulsive actions based on raw signals without a validation framework; hence,
discipline is needed for transitioning from leading indicators to outcome indicators through agreed
decision gates [2].

The practical architecture of the integrated system in an agricultural enterprise provides for
standardized passports for each performance indicator and risk indicator, specifying definitions,
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data sources, measurement frequency, zoning thresholds, and escalation routes. Such passports
serve as carriers of organizational memory and as instruments for reducing information asymmetry
among units: production, maintenance, logistics, procurement, and finance use a shared language of
thresholds and interpretations, which lowers the likelihood of contradictory decisions in the
presence of ambiguous signals [2]. Equally important are data quality and data governance: sources
must be described, processes documented, cross-checks regular, and corrections transparently
traceable. Such data discipline reduces false activations of leading indicators and, accordingly, the
number of unnecessary interventions [4].

Table 1. Matrix for integrating goals, performance indicators, and risk indicators in asset management of an
agricultural enterprise

Examples of Examples of
. . Strategic Key asset outcome . . Cadence &
Dimension . leading risk .
goal decisions p(_erfqrmance indicators escalation
indicators
Strategic Season- Investment Fleet readiness per Infrastructure Monthly review
year priorities; threshold | season; loading-plan | operating-mode and seasonal
policies; fulfillment; on-time changes; failure retrospective;
uncertainty dispatch rate; audit trends on critical escalation to the
budgets; stage-gate compliance components; trend | management board
principles in slow-moving [2]
inventory
Tactical Month- Maintenance plan; Downtime share; Share of Weekly meetings
quarter equipment inventory turnover; | unplanned repairs; | with “action cards”;
redistribution; dispatch schedule bottleneck signal; escalation to
buffer-stock adherence shortage of spare functional
adjustment; parts; payment leadership [1]
reserving deferrals
warehouses/transpo
rt
Operational | Day-week | Work sequencing; Daily/weekly plan Anomalies in Daily stand-ups;
route changes; fulfillment; average condition rapid dispatcher-
minor repairs; weekly dispatch parameters; level escalation [3]
temporary time queues at
operating bottlenecks;
constraints deviations in fuel
consumption

Source: prepared by the author.

The essence of the proposed logic is best illustrated at the intersection of fixed-asset
management and logistics resilience. The goal of maintaining a high level of fleet readiness is
reflected in the outcome KPIs availability ratio, share of downtime during the season, and loading-
plan fulfillment, while the leading indicators are share of unplanned repairs in the current month,
rate of deterioration in indirect condition parameters, and shortages of components or lubricants.
The goal of minimizing logistics delays is specified by the outcome indicators on-time dispatch rate
and average dispatch time, whereas the leading signals include notices from infrastructure
operators, increases in waiting time at bottleneck sections, and reductions in available contracted
transport. These dimensions are linked through scenario-triggered action cards: upon crossing into
the yellow zone, warehouse and transport slots are reserved, routes are reallocated, and field-work
schedules are temporarily adjusted, while in the red zone escalation goes to the executive level with
authority to engage alternative channels and flexible budgets for expedited servicing [2].

Harmonizing thresholds for leading indicators requires a norm of permissible deviation in
key parameters, which the article proposes to call uncertainty budgets. Their purpose is to align the
system’s sensitivity with actual seasonality, execution windows, and logistics capabilities, so as not
to generate over-reactivity while preserving response speed. In forming such budgets, the enterprise
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answers: what level of fluctuation in the share of unplanned repairs, slow-moving inventory, or
waiting time at nodes does not yet undermine the ability to meet seasonal goals; what time interval
between threshold crossing and action is operationally acceptable; where the yellow and red
boundaries lie that separate management regimes [4]. When embedded in policy, uncertainty
budgets create a common yardstick for different functions, reducing disputes over whether the
system is over-sensitive or too slow.

Synchronizing the integrated system with asset life cycles ensures adaptability: for fixed
assets, plan-fact reviews follow a seasonal cadence with deeper retrospectives, whereas for current
assets and logistics they run on weekly or even daily micro-cycles, reflecting the high variability of
the operating environment [5]. An important complement is a culture of operational sensitivity,
whereby the team pays attention to weak signals and anomalies and has a legitimate, non-punitive
channel for their escalation; such a culture enriches leading indicators with meaningful qualitative
observations - especially useful under data incompleteness or noise [3]. Seasonal outcomes and
incidents are fed back into system learning via a decision log, enabling subsequent cycles to
recalibrate thresholds, refine indicator definitions, and revise scenario action cards in light of new
information [2]. Practical guidance from sectoral agricultural risk-reduction programmes further
specifies operational steps for integration, including early warning and shock preparedness [9]. In
parallel, PARM frameworks demonstrate institutional mechanisms for aligning roles and
responsibilities among stakeholders, which is valuable for scaling enterprise practices [10].

Table 2. Alignment of management levels, time horizons, and metric roles in the integrated system

Management Decision Performance Risk Indicators . .
level horizon Indicators (Leading) Coordinated Actions
(Outcome)
Financial Increase asset Equipment Share of unplanned repairs Reallocate equipment;
efficiency productivity | productivity per per month; shortage of expedite maintenance; adjust
season; share of spare parts; deferred the field-work schedule
green downtime; maintenance
loading-plan
fulfillment
Operational Reduce Fleet availability Rate of increase in Preventive maintenance;
reliability failures ratio; mean time vibration/temperature; component replacement;
to failure lubricant shortages adjustment of operating modes
(MTTEF)
Working-capital Stabilize Inventory Sharp buildup of critical Clearance/redistribution;
liquidity turnover turnover; share items; payment deferrals adjustment of the purchasing
of slow-moving plan
inventory
Logistics Reduce Average Signals of infrastructure Route reconfiguration;
resilience logistics dispatch time; constraints; vehicle-fleet reserving warehouses/railcars
delays on-time delivery shortages
rate
Environmental Ensure Audit pass rate; Growth rate of fuel Maintenance; change tillage
and Social adherence absence of fines | consumption; deviations in practices; supplier audits
compliance soil indicators

Source: prepared by the author.

Horizontal integration of indicators across enterprise functions relieves the classic tension
between production and financial goals, as well as between logistics and planning. For example, a
decision to temporarily increase inventory buffers to reduce logistics risk must be aligned with the
uncertainty budgets for turnover and with acceptable limits on disturbing the cash conversion cycle.
If leading indicators suggest a looming bottleneck on a key route, the system enables an early, time-
bounded increase of buffers specifically for critical items, with documented exit conditions for
returning to normal - thereby lowering the likelihood of a prolonged inventory buildup [7].
Similarly, if the outcome indicator downtime share exceeded the target in the previous season, the
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team does not stop at stating the fact but analyzes the chain of leading indicators that preceded the
deviation and revises the action card that failed to trigger with sufficient speed [2].

Discussion. In the context of regulatory and environmental requirements, the integrated
system helps avoid formalism. Threshold indicators for emissions, fuel consumption, or soil tillage
practices are embedded in the same control loop as production-logistics metrics, and their leading
indicators (for example, the growth rate of fuel consumption in comparable operations) serve as
early signals not only for compliance but also for optimizing operating modes. Thus, conformity
with standards does not compete with efficiency; rather, it supports efficiency over a longer
horizon, aligning with contemporary approaches to the sustainability of agricultural systems [11].
The conceptual economic tradition of distinguishing between risk and uncertainty suggests that,
beyond statistical signatures, an organisation should work with regime shifts, when historical
frequencies are of limited use and qualitative indicators and scenarios take the lead; hence the
integrated system does not confine itself to retrospective diagnostics but emphasises sensitisation to
weak signals and explicit rules of action [8]. These approaches correlate with the principles of
resilience engineering, which stress foresight, preparedness for recovery, and learning from
incidents [12].

It is also necessary to dwell on how the integrated system interacts with the capital-decision
process. The stage-gate framework makes it possible to standardise the criteria for moving between
phases - from investment initiation to asset commissioning - including through a set of KPIs that
must be confirmed before proceeding, and KRIs that, conversely, block transition when risk
thresholds are crossed. Such integration does not require complex optimisation models and works
through rules, inspection schedules, and independent reviews, thereby reducing the likelihood of
confirmation-bias traps in large projects [2]. As a result, capital discipline becomes an extension of
operational discipline: leading indicators from the commissioning phase are carried over into the
standard operating metric passports, ensuring seamless management.

In the context of wartime uncertainty, the integrated KPI-KRI system acquires a strategic
function as an instrument of resilience engineering. For agricultural enterprises operating under
shelling risks, power outages, or logistics disruptions, leading indicators become vital for
anticipating regime shifts and coordinating decentralized decisions. The proposed framework
enables early response to asset degradation or supply delays and supports dynamic reallocation of
machinery and capital between safer regions. Its adaptability to fragmented operational
environments makes it a viable foundation for post-war reconstruction planning, complementing
national recovery strategies and donor-financed resilience programs.

Finally, building the review cadence requires not only rhythm but structural depth. Weekly
meetings are dedicated to leading indicators, literal signals, and decisions for the next seven to
fourteen days; monthly reviews focus on outcome indicators, trends, and policy adjustments;
seasonal retrospectives focus on system learning, threshold revision, and updates to the action cards,
as well as refining uncertainty budgets in line with new experience [5]. Importantly, each cadence
level has its own decision set and escalation path so that the organisation does not confuse
operational correction with policy-level rule revisions. This is precisely how flexibility over the
short horizon is combined with rule stability over the longer horizon - essential for an agricultural
enterprise with its combined cycles [1].

Conclusions. A conceptual framework for an integrated system of performance indicators
and risk indicators has been developed and theoretically substantiated as a mechanism for
improving the effectiveness of asset management in agricultural enterprises under uncertainty. The
core idea is a shift from fragmented, primarily ex post measurement to a continuous managerial
control loop in which goals are translated into outcome performance indicators, while leading risk
indicators act as early sensors of regime shifts and trigger regulated actions. Such a loop not only
shortens the time lag between the emergence of a deviation and the managerial response, but also
increases decision alignment across production, logistics, procurement, and finance.
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The proposed division of metrics into outcome and leading is not a terminological exercise;
it assigns distinct managerial roles and reaction horizons. Outcome indicators legitimise and
validate policies, enable assessment of goal attainment over the season or reporting period, and
form the basis for system learning. Leading indicators, in turn, heighten organisational sensitivity to
weak signals and micro-shifts in the condition of fixed assets, inventory turnover, and logistics
infrastructure, shifting management into a preventive—corrective mode. Separating these roles
eliminates typical distortions - where an organisation either overfeeds itself with retrospective
reporting or makes impulsive decisions on raw signals without validation procedures.

The practical deployment of the framework is specified by two instruments. First, the
integration matrix of goals, outcome performance indicators, leading risk indicators, thresholds, and
action cards serves as a translation sheet from strategy to operational decisions, shortening the path
from signal to action. Second, the alignment of management levels, time horizons, and metric roles
establishes a clear review cadence: daily/weekly stand-ups for leading indicators, monthly reviews
for outcome indicators, and seasonal retrospectives for system learning. Such a multi-level
organisation prevents the mixing of operational corrections with policy-level rule revisions while
preserving short-term flexibility.

The concept strengthens fixed-asset management through earlier detection of condition
degradation, disciplined maintenance, and reduced downtime; for current assets it enhances control
of accumulating imbalances, slow-moving stocks, and payment deferrals. Integrating logistics
resilience into the same loop with production and financial metrics enables early responses to
infrastructure bottlenecks and transport shortages by reserving capacity and reconfiguring routes. In
the sphere of environmental and social compliance, threshold indicators and their leading signals
help avoid formalism by turning compliance into an element of long-term efficiency.

An important managerial implication is the coupling of operational and capital discipline.
Using a stage-gate logic for investment decisions - with clearly defined transition criteria for
outcome indicators and blocking thresholds for leading indicators - reduces the risk of erroneous
project escalation and ensures a seamless transition from commissioning to steady-state operations.
Thus, capital discipline becomes an extension of, rather than an alternative to, operational
discipline.

In sum, the integrated system of performance and risk indicators provides agricultural
enterprises with managed sensitivity to uncertainty and improves asset-management effectiveness
through four interrelated effects: shortening response time to deviations; increasing cross-functional
decision coherence; reducing downtime and turnover losses; and institutionalising long-term
compliance with sustainability requirements. The wartime application of the integrated KPI-KRI
framework demonstrates its broader relevance as a resilience and reconstruction instrument,
enabling agricultural enterprises to sustain performance management under extreme uncertainty and
to transition faster toward post-crisis recovery.
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InTerpoBana cucreMa NOKa3HUKIB e)eKTUBHOCTI B yNIPABJIiHHI AKTMBAMHU arpapHUX HNiANPUEMCTB

Anomauyin. Y crtarTi 3alpoNOHOBAaHO €JUHY CHUCTEMY, IO HOENHYE MOKa3HUKW pesyiabratuBHOCTI (KPI) 3
iHIMKaTopaMy pU3MKiB panHboro momepemkeHHs (KRI) mis migBumieHHsS e(eKTHBHOCTI YNpaBIiHHS aKTUBaMU B
YMOBaxX HEBU3HAYEHOCTI B YKpaiHCHKOMY arpo0i3Heci.

MocranoBka mpodyemu. BonatuinpHIiCTh IIH Ha pecypcH, 3001 JIOTICTUKH, KJIIMAaTHYHI PU3MKH Ta BOEHHI
IIOKH BHSBIIAIOTH CHAa0OKi Mics ()parMEeHTOBAaHMX METPUK 1 INEpPEeIIKO/DKAIOTh MPO30pPOMY, 3iCTABHOMY KOHTPOIIO
aKTHBIB.

Hepo3p’sa3ani acnexktu. HegoctatHro onparnpsoBano cranaaptusanito BusHadyeHb KPI/KRI mis Giomoriuaux i
HEOOOPOTHHUX aKTHBIB, 3B’ 530K 13 pU3UK-AaIIETUTOM 1 PO3MOIIIOM KalliTaly, IPOTalliHA B AKOCTI/mdpoBizamii JaHuX Ta
a/IaTlTaIio JO HAlliOHAJIFHOTO PeryIIOBaHHS.

Merta crarTi. OOIrpyHTYBaTH KOHIICTII0, CTPYKTYPY Ta MPAKTHYHI HACTAHOBH LIOJO IHTETPOBAHOI CUCTEMH
KPI-KRI (IPIS), 30pieHTOBaHOi Ha arpapHi migIpHEMCTBA i TAPMOHI30BAHOI 3 MI>KHAPOAHOIO MPAKTHKOIO.

OcHoBHuiT MaTtepiaj. CTaTTd OKPECIIOE JOMEHHU Ta «IAaCIOPTH» IOKA3HUKIB, 1HICKCHE BIICTCIKCHHS IS
31CTAaBHOCTI, BCTAHOBJICHHS IIOPOTIB 1 MpaBWiIa ecKajalii, YIpaBIiHHSI JaHUMHU Ta MEPiOJUYHICTh 3BITHOCTI, a TaKOX
MIpUKJIagu 3actocyBaHHs i pimeHs mono CAPEX/OPEX, auctmrutiHu JKBIZHOCTI Ta pearyBaHHsS Ha CTpECH.
JonaHo marpuiio OeHUMapKiHTy MOpIiBHAHO 3 mpakTukamMu €C as xanmiOpyBaHHSI TOpPOTIB 1 9acTOTH 3BITYBaHHSI.
3ampornoHoBaHO JIETKYy I1H(GOpMamiiHy NaHedb IS IMOMICSYHOTO YIPABIIHCHKOTO OMNISAY Ta IOKBAPTAIGHOTO
30BHINIHBOTO PO3KPUTTS JUTS TIOCHIICHHS KOMYHIKAIlii 3 IHBECTOpaMHu.

BucnoBkn. BrpoBamkenns IPIS migBumrye mpo3opicTh, HPHUCKOPIOE KOPHUTYBaNbHI il Ta MiATpUMYE
e(eKTUBHUNA PO3IOALT KalliTaly; YCHiX 3aJeXUTh Bil SKOCTI JaHWX, HABYAHHS NEPCOHAIY Ta MOETAIHOi iHTerparii B
yOpaBITiHCEKI mporeaypu. CHcTeMa TakoX TIOKpallye€ ITOpiBHIOBAHICTh MK TOCIIOAAPCTBAMH Ta CE30HAMH,
TIONIETIIYIOYHN TIPOIEAypr HaJe)XHOi TmepeBipku KpenuropiB i iHBecTopiB (due diligence). OOmexeHHIMH €
HepiBHOMIpHa LU(POBa 3pUTICTh 1 MOXIHMBHUN 3CYyB BHMIPIOBaHb, IO 3YMOBIIOE MOTpeOy B IMOETAIHHX MUIOTaX i
NOAAJIBLINX JOCIIKSHHSX 11[0/JI0 aBTOMaTH30BaHOTO 300py JAaHHX.

Knrouosi cnosa: azpapui nionpuemcmea; ynpasninna akmueamu,; Kio4osei nokasnuxu egexmugrnocmi (KPI);
Kkt0u06i nokasnuxu pusuky (KRI); ocHosHi 3acobu; HesuHaueHicmv, CMIUKICMb.
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Development of control and audit systems in the context of population aging:
integration of risk management, socio-economic imperatives and adaptation

strategies

Abstract.The article examines modern systems of internal control and audit in enterprises in the
context of population aging. The research object covers corporate governance mechanisms, risk
management, and internal audit, all of which play a key role in ensuring organizational resilience amid
demographic changes. Special attention is given to the specific risks associated with age-related structural
changes in personnel and their impact on management effectiveness.

Problem statement. The main problem lies in the fact that traditional systems of control and audit
often prove inadequately adapted to new demographic challenges such as an aging workforce, which
introduces cognitive, motivational, technological, and succession risks. This necessitates a revision of
existing risk management and control approaches.

Unresolved aspects of the problem. Open questions remain regarding the integration of the
demographic factor into risk management systems, as well as the development of adaptive internal control
and audit mechanisms that would ensure flexibility and effectiveness amidst changes in the age structure of
personnel.

Purpose of the article. The purpose of the article is to analyze the development of internal control,
audit, and risk management systems in the context of population aging, as well as to identify ways to
optimize these systems in order to improve the efficiency of enterprise management.

Presentation of the main material. The paper systematizes four major categories of risks inherent
to aging personnel: cognitive, technological, succession, and motivational. Functional differences between
internal control, risk management, and internal audit subsystems are described. The stages of the risk
management process and the roles of governance bodies at each stage are outlined, as are European
trends concerning the socio-economic challenges of population aging.

Conclusions. The research substantiates the feasibility of adapting control systems to demographic
shifts, which can increase economic efficiency, reduce operational risks and costs, and improve employee
satisfaction. Strategies for integrating risk management into corporate governance practice are proposed to
prevent the negative consequences of age-related personnel changes.

Keywords: risk management, internal control, internal audit, population aging, socio-economic
challenges, risk governance, corporate governance, retirement age.
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Introduction. Modern demographic trends, characterized by the steady aging of the
population, represent one of the most significant challenges for the socio-economic systems of
developed countries. The decline in the share of the working-age population, increased pressure on
pension systems, and the redistribution of budget expenditures in favor of social needs create a
complex set of problems that require systemic solutions. In the context of these changes, improving
mechanisms of internal control, audit, and risk management becomes especially relevant, as they
are key elements in ensuring the sustainability of enterprises and the economy as a whole.

The research problem lies in the need to adapt existing control and risk management systems
to new demographic realities. Traditional approaches oriented toward stable labor resources need to
be reconsidered given the increasing role of older age groups in economic activity. The relevance of
the topic is intensified not only by demographic shifts but also by their direct impact on corporate
governance, financial stability, and social policy at all levels of public administration.

The purpose of this work is to analyze modern internal control and audit systems in the
context of population aging and to develop recommendations for their optimization. Special
attention is given to the integration of risk management, socio-economic imperatives, and
adaptation strategies aimed at improving governance efficiency under changing population age
structures.

The study relies on the theoretical foundations of internal control models such as the Three
Lines Model, as well as on the analysis of statistical data and sociological research reflecting
demographic trends in the EU and other developed countries. The results obtained may be of
practical value for business leaders, auditors, policymakers, and civil servants who develop
sustainable development strategies under conditions of population aging.

This work can contribute to solving a relevant scientific and practical problem by offering a
comprehensive approach to adapting control and audit systems to the demographic challenges of the
present.

Literature review. The issue of demographic aging and its impact on socio-economic
systems, including corporate governance, control, and audit, is the subject of active study in modern
academic literature. Research in this area covers a wide range of approaches—from the analysis of
demographic trends to the development of adaptive models for risk management and internal
control.

European and international organizations such as Eurostat and the OECD provide extensive
data on demographic changes. For example, Eurostat [4] forecasts a significant increase in the
proportion of the population over 65 in EU countries by 2070, which will lead to greater pressure on
pension systems and a reduction in the share of the working-age population. The OECD [7]
emphasizes that these trends require a revision of social and economic policies, including measures
to increase labor productivity and adapt the labor force. These studies form the basis for
understanding the macroeconomic challenges associated with population aging.

The theoretical foundations of internal control and risk management are developed in the
works of authors such as Aebi, Sabato, and Schmid (2021), who analyze the relationship between
corporate governance and organizational resilience in times of crisis. The Three Lines Model,
proposed by The Institute of Internal Auditors (2024), is one of the most widely used concepts in
this field. It provides for the division of control functions between operational management, the risk
management function, and internal audit, offering a comprehensive approach to risk management.
However, as Mikes (2016) points out, traditional models need to be adapted to new challenges,
including demographic changes.

Empirical studies by Brandt (2024) show a rise in economic activity among individuals over
65 in Europe, driven by both financial motives and the desire to remain socially active.

The classification of risks associated with an aging workforce includes cognitive,
technological, succession, and motivational aspects. Jamet and El-Atillah (2023) note that older
workers often demonstrate high productivity, particularly under remote work conditions, but face
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challenges in adopting new technologies. Power (2015) emphasizes the importance of
organizational culture and adapting control systems to minimize these risks.

Studies by Seimuskane et al. (2017) and Vorslava et al. (2014) explore the socio-political
dimensions of population aging, such as declining trust in government institutions and reduced
electoral participation, which, although indirectly, significantly affect economic decision-making.
In Japan, as shown by Statista (2025), the high level of participation by older people in the
workforce is linked to cultural and economic factors, which necessitates consideration of regional
and sectoral specifics in the development of management strategies.

The issue of population aging and its impact on control and audit systems is examined in a
global context, taking into account a variety of theoretical and practical approaches. Key directions
for future research may include the adaptation of internal control models to demographic challenges
and the development of age-oriented strategies at various levels of governance, considering regional
and sectoral characteristics. These studies may form the foundation for comprehensive solutions
aimed at enhancing the resilience of economic entities and public institutions in the face of
demographic changes.

Purpose, objectives and research methods. The purpose of this study is to develop
approaches for adapting internal control, audit, and risk management systems to the conditions of
demographic aging, ensuring the sustainable development of enterprises in changing socio-
economic conditions.

The main objectives of the study:

— analysis of current demographic trends and their impact on corporate governance;

- assessment of the effectiveness of existing internal control models (particularly the Three
Lines Model) in the context of an aging workforce;

- identification of specific risks associated with age-related changes in personnel structure;

— development of recommendations for modernizing risk management systems considering
the demographic factor;

- formulation of strategic directions for adapting control, audit activities, and governance to
new challenges.

The methodological framework of the research is based on an integrated approach
combining:

— theoretical methods: a systematic analysis of internal control concepts (COSO, 1SO
31000); analysis of internal control, internal audit, risk management, and corporate governance
models; a review of contemporary theories of internal control, internal audit, and risk management;

— empirical methods: statistical analysis of demographic data (Eurostat, OECD, national
statistical agencies).

The source base includes: 45 scientific publications (2015-2024) from peer-reviewed
journals; 12 international reports on demography and corporate governance; regulatory documents
(EU directives, audit standards).

A distinctive feature of the methodology is the integration of demographic and managerial
approaches, which enables the development of comprehensive solutions that take into account both
the economic and social dimensions of the issue.

Research results. The conducted study revealed the multifaceted impact of demographic
aging of personnel on the effectiveness of internal control and risk management systems. There is a
correlational relationship between the age structure of staff and the performance indicators of
control activities. An increase in the proportion of employees over the age of 55 leads to longer
execution times for control procedures, which is accompanied by a parallel increase in the
frequency of documentation errors. This confirms the hypothesis that traditional control
mechanisms need to be adapted to the changing demographic reality.

Of particular interest are the findings from the assessment of the Three Lines Model's
effectiveness under conditions of workforce aging. The study identified a marked imbalance in the
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distribution of control functions under demographic changes when applying the Three Lines Model:
a decline in the effectiveness of the first line of defense (operational management) in teams
dominated by older personnel, alongside a growing importance of the second line (risk
management) and increased burden on internal audit services. These changes call for a reassessment
of traditional approaches to the allocation of control powers and resources within organizations.

In our view, four key categories of specific risks characteristic of aging workforces can be
identified: cognitive risks (related to age-associated changes in information processing speed);
technological risks (due to resistance to digital transformation); succession risks (loss of expert
knowledge when older personnel retire); motivational risks (declining engagement and professional
activity).

Each of these categories requires the development of specialized control mechanisms and
risk management procedures.

In response to contemporary demographic challenges, the modernization and adaptation of
control and internal audit systems may include the implementation of rotational mentoring systems
(demonstrating increased knowledge transfer effectiveness), the use of gamification elements in
control procedures (which enhance staff engagement), and the employment of digital control
assistants (which reduce the number of errors). These measures may have significant practical
implications for organizations facing the issue of an aging workforce.

The economic efficiency of such measures may be reflected in the reduction of operational
risks and lower costs of control procedures, along with increased employee satisfaction indexes.
These findings support not only the organizational but also the economic feasibility of adapting
internal control systems to demographic changes.

The outlined directions may be appropriate not only from an organizational perspective but
also from an economic one in adapting internal control and internal audit systems to demographic
shifts. The results obtained can contribute to the development of corporate governance theory,
expanding the understanding of the relationship between demographic factors and control system
effectiveness. The identified patterns lay the foundation for the creation of new, more adaptive
internal control models that take current demographic trends into account.

Discussion. In recent years, the trend toward increasing complexity and acceleration of
financial and economic activities and business operations at all levels has continued to intensify.
This imposes specific requirements on management, which must align with rapidly changing
conditions and respond promptly and appropriately to emerging challenges.

Alongside the development of management systems, control systems are also evolving. The
control system is an integral part and a subsystem of the overall management system. The control
system must fully correspond to the management system and address the tasks assigned to it. This is
a fundamental requirement for an effective management system.

The establishment and effective functioning of an internal control and risk management
system are aimed at ensuring the efficient operation of the overall management system, providing
reasonable and sufficient assurance that the enterprise’s management objectives will be achieved
within planned resource and time constraints, and ensuring proper control over the company’s
operations and performance.

Currently, the internal control and risk management system built on the Three Lines Model
has become widely adopted and used (Fig. 1).

Figure 1 presents the basic structure of the internal control and risk management system
based on the Three Lines Model.

The first line consists of management, which is responsible for internal control and risk
management of business processes.

The second line is the internal control and risk management function, aimed at monitoring
and supporting management and helping to establish an effective internal control and risk
management system within the organization.
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Figure 1. Diagram of the internal control and risk management system based on the Three Lines Model
Source: prepared by the author

The third line is the internal audit function, which provides an independent assessment of the
internal control and risk management system.

The Audit Committee is a collegial advisory body of the Board of Directors. Its primary role
and objective are to facilitate the effective performance of the Board of Directors’ functions in
overseeing the enterprise’s financial and operational activities. In its operations, the Audit
Committee and its members are guided by applicable legislation, the Regulations on the Audit
Committee (approved by the General Meeting of Shareholders), and the internal documents of the
enterprise.

The functions of the Audit Committee include:

- monitoring the completeness, accuracy, correctness, and reliability of the enterprise’s
accounting (financial) reporting;

— overseeing the reliability and effectiveness of the internal control and risk management
system;

— ensuring the independence and objectivity of external and internal audits;

— supervising the effectiveness of mechanisms for identifying, preventing, and reporting to
management any actual or potential cases of misconduct by company employees or third parties, as
well as other violations occurring within both the internal and external environments of the
enterprise.

The internal control and risk management unit is an independent structural division of the
enterprise, operating in accordance with the Regulations on the Unit, the Internal Control Policy,
the Risk Management Policy, internal corporate documents, and applicable legislation. The unit and
its head report directly to the CEO (chief executive officer) of the enterprise. The head of the unit is
appointed by the CEO. Functionally, the unit is connected to the Audit Committee.

The Internal Control and Risk Management Unit performs the following key functions:

- organizing and coordinating the internal control and risk management processes;

— identifying and monitoring violations and deviations from management decisions, risks
and risk indicators, creating and maintaining an up-to-date risk map;

— assessing risks and developing proposals for risk prevention or management in
cooperation with business process management;
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— analyzing business processes to improve their control mechanisms.

The Internal Audit Unit is an independent structural division of the enterprise, operating in
accordance with applicable legislation, the Internal Audit Policy, and internal corporate documents.
The unit and its head are administratively subordinate to the CEO of the enterprise. The head of the
unit is appointed by the CEO. Functionally, the unit is connected to the Audit Committee.

The Audit Committee reviews, develops, and approves policies in the field of internal audit,
long-term and current internal audit plans, and together with the head of the internal audit unit,
evaluates and approves the unit’s resources and budget, and assesses the effectiveness of its
activities.

The Internal Audit Unit carries out the following main functions:

— evaluating the effectiveness of the internal control and risk management system, as well
as corporate governance;

— developing actions and recommendations to improve the internal control and risk
management system, its procedures, and corporate governance, and assisting management in
developing corrective measures based on audit results, including providing advisory support;

— monitoring the implementation of recommendations to eliminate deficiencies and
violations identified during audits;

— delivering consulting services;

— providing methodological support for internal audit;

— executing audit plans.

The Audit Committee of the Board of Directors is responsible for submitting
recommendations to the General Meeting of Shareholders regarding the appointment,
reappointment, or dismissal of the external auditor. The Committee evaluates the candidates and
remuneration of the external auditor, including their qualifications, independence, objectivity, and
compliance with the principles governing the provision and combination of audit and non-audit
services.

The management process is realized through various functions, including control. Control
provides feedback between the subject and object of management. Together with accounting
(recordkeeping), control creates the information base for management decision-making. Based on
the essence of governance, the senior management of the enterprise is responsible for establishing
and maintaining an internal control and risk management system and for informing stakeholders in
a timely manner about all existing risks arising from the enterprise's activities.

Internal audit is an integral and essential part of the internal control and risk management
system. It is closely linked to both the internal control system and the broader management system
of the enterprise. These systems are interconnected, interdependent, and mutually reinforcing.
However, in modern business practice, internal audit is usually an organizationally distinct and
independent structure that performs its own functions within the unified internal control system — a
subsystem of the overall management system.

Internal audit acts as an independent expert function on internal control and risk
management at all levels. It also serves as a source of objective, independent information for the
enterprise’s owners and all levels of management, including senior executives.

In current practice, risk assessment is considered a process of identifying, classifying, and
analyzing risks. Risk is inherent in all economic and financial activities at all levels. There is a wide
variety of risks, many of which are interrelated, but all ultimately impact the enterprise’s economic
and financial performance, and therefore require evaluation and management. This necessitates the
existence of an organizational structure capable of identifying risks in a timely manner and creating
management mechanisms to eliminate their consequences or, at a minimum, reduce them to an
acceptable level.
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From a risk management perspective, the structural characteristics of risk (threat, exposure,
vulnerability, risk interdependence) are considered within the context of the interaction between the
internal and external environments of the enterprise — or more broadly, the business.

At the current stage of development of internal control and risk management theory, it is the
internal and external environments of the enterprise, the internal and external risks, and their
interactions that shape the internal audit environment. The extent and quality of risk management
by the enterprise’s management system are key indicators of management effectiveness. An
organizationally distinct internal audit unit operates in accordance with current legislation, internal
regulatory documents, job descriptions, and its own charter. Typically, the internal audit unit is
responsible for monitoring and analyzing the enterprise’s financial and business activities.

When establishing such a unit, it is important to define a broad set of strategic objectives and
tasks and to develop general, localized, and specific audit objectives. A comprehensive analysis of
the enterprise’s activities and identification of weaknesses in internal control, risk management, and
governance systems determines the role of the internal audit unit within the overall organizational
structure and its level of integration and interaction with other departments.

For effective functioning, the internal audit unit requires the detailed development of local
regulatory documents governing its operations [11], including: Internal Audit Charter; Operating
Policy; Internal Audit Standards; Job descriptions for internal auditors and unit staff; Error
classifiers and risk registries; and more.

Control measures must be prepared to such an extent and of such quality that they ensure
clarity for each control action of the internal auditor, eliminating any ambiguity in the
understanding of assigned goals and objectives.

It is important to recognize that decision-making and risk management lie within the
competence of the enterprise’s management system, while internal audit monitors and evaluates the
effectiveness of management, internal control, and risk management systems.

From a risk management standpoint, the greatest effectiveness can be achieved when risks
are clearly identified and defined, and specific procedures and methods can be applied to prevent,
eliminate, or reduce their consequences to acceptable levels. In both theory and practice, three main
approaches are distinguished:

— the first — developing a system of measures to monitor the internal and external
environment in order to detect and identify risks for their prevention and avoidance;

— the second — minimizing or eliminating the effects of risks associated with economic
activities. This is typically linked to the creation of internal and external reserve or insurance funds.
However, it should be noted that this diverts resources from active operations and immobilizes them
indefinitely, negatively affecting financial and economic results;

— the third — using managerial decisions to turn risk situations into additional income or
competitive market advantages through innovative and unconventional strategies.

To build an adequate risk management system, enterprise leadership must have access to
essential accounting and analytical control information, provided by the accounting system, internal
control system, and internal audit. In turn, the internal control and risk management system and
internal audit must not only provide data on existing and potential risks but also deliver
recommendations to prevent, eliminate, or reduce those risks to acceptable levels.

The internal audit system should assess the reliability and effectiveness of the enterprise’s
management system, internal control system, and risk management system, including all their
subsystems and the company’s business processes. The internal audit system should contribute to
achieving both the strategic and tactical objectives of the economic entity and ensure the
identification and prevention of risks.

Any enterprise or activity — whether in business or another field — goes through different
stages of maturity. At each stage of development, the owners and management set priorities for the
list of goals relevant to that activity and allocate resources accordingly. Regardless of the scale and
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type of activity, form of ownership, or business organization, every venture is subject to risks that
may hinder the achievement of its goals. Therefore, these risks must be managed.

At the same time, both the implementation of strategy (or project) and the achievement of
defined goals — as well as risk management itself — require resources whose use must be monitored. The
main difference between internal audit and related fields such as internal control and risk management
lies in its independence, which is the key prerequisite for the objectivity required of an auditor. The
criteria applied to risk management, internal control, and internal audit are presented in Table 1.

Table 1. Criteria applied to risk management, internal control and internal audit

Criteria Risk management Internal control Internal audit

Part of management, an Independent from management
integral part of the Evaluates the management system and
enterprise management provides recommendations for

A subsystem of
management, part of the
management system

Reporting line

system improving effectiveness
T Directly involved in Directly involved in .
Maintaining internal ectly nvo ectly nvo Independently assesses the effectiveness
. maintaining internal maintaining internal - .

control and risk . - of internal control and risk management
control and risk control and risk

management systems procedures and systems overall
management systems management systems

Improvement of
internal control and
risk management
systems

Develops and implements |Develops and implements
improvement measures;  improvement measures.
responsible for them Responsible for them

Develops recommendations. Provides
consulting and expert support

Reports to senior executive
management, board of directors, and
shareholders

Reports to various levels |Reports to various levels

Reporting of management of management

Source: prepared by the author

The activities related to the organization and functioning of the internal control and risk
management system, the internal audit system, as well as the rights, responsibilities, and
accountability of the main participants in the risk management process, are presented in Table 2.

At present, no control system can fully (with 100% certainty) guarantee the detection and
prevention of violations or deviations in financial and economic activities, nor can it ensure
absolute accuracy and correctness of financial reporting. No control system is immune to collusion.
The practice of economic and business activity confirms this. Violations of various types, including
those with severe and far-reaching consequences, occur at all levels constantly and systematically.
The operational experience of the “Big Four” auditing firms clearly illustrates this. Therefore, the
improvement of control activities at all levels is one of the key tasks in both the theory and practice
of control, and in economic and commercial activity as a whole.

One of the promising directions for improving the effectiveness of control activities is the
upskilling of control personnel and the enhancement of their moral and ethical standards.

Currently, the population aging process continues, primarily in economically developed
countries. This trend is strongly evident in EU countries, and it has negative economic, social, and
other consequences.

According to EU reports from 2024, some well-substantiated development trends for EU
countries up to 2070 can be clearly identified [4, 21]:

— there is a steady increase in the proportion of older population segments (65+), while the
share of age groups under 45 in the overall working-age population is declining. The ratio of the
working-age population to the non-working-age population is showing an extremely negative trend;

— public expenditures for social needs of the non-working population are rising, with
pension payments accounting for a significant portion of these expenses;

— GDP growth in almost all EU countries is expected to rely primarily on increased labor
productivity, which is projected at around 0.5-1.5%. This may not be sufficient to offset the
growing costs of social spending, especially pensions.
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It is important to note that this category of the population, in addition to significant material
incentives for active economic participation, also has strong moral motivation, which can positively
and significantly impact both their individual economic activity and the economy as a whole.

The decision of people aged 60 and over to continue working is driven by a number of
factors. The main reason is the desire to remain physically and mentally active — 65% of
respondents in the United Kingdom and 56% in Poland cited this as their primary motivation [9,
15]. Financial considerations also play an important role: in 2024, 63% of respondents in Germany
named this as their main reason [17]. Social factors are also significant — 56% of German
respondents wish to maintain social interaction [17]. However, similar trends can be observed to
varying degrees in other EU countries and the EU as a whole [2, 3, 14, 16]. Many older adults (45%
in the UK) simply enjoy their work [15]. Concerns about insufficient pension benefits also motivate
continued employment — 30% of Britons and 44% of Poles mentioned this [9, 15]. In Japan, there
has been a rise in the participation of older people in the labor force — in 2024, 26.1% of the
population aged 65 and over were still working [13]. Interestingly, in Canada, remote workers aged
51-64 were found to be more productive than their younger colleagues [18], which may further
encourage older adults to continue their careers.

One more significant point can be noted, in our view. Namely, among older workers there is
a higher proportion of self-employed individuals compared to other age groups. Thirty-eight percent
of people aged 65-74 are either self-employed or independent employers, compared to 13% of
those aged 25-64. The share of self-employed workers rises to 57% among those over 75 [5].

From our point of view, it is necessary to highlight and take into account several phenomena
that lie within the social and political sphere, and the domain of state-building, but which
significantly influence the economy at all levels — from macro to micro. These phenomena are
interrelated and mutually reinforcing. The trends in question are as follows:

1. in many countries, there is growing concern over the decline in voter turnout across
all types of elections [10];
2. public trust in state institutions and governance structures is low, including in

European Union member states [20].

These trends have a substantial impact on economic decision-making at all levels of the
economy and governance. The issue of population aging — the exclusion of a significant portion of
the population (aged 65 and over) from active and social life — negatively affects the
aforementioned trends, which in turn exacerbates economic challenges.

An increase in the economically and socially active segment of the population would, in any
case, have a positive effect on the economic and social development of both the economy and
society as a whole.

The reintegration of a portion of these individuals into active, including economic, life could
bring several benefits — not only for the individuals themselves but also for the economy and society
more broadly. In our view, the implementation of this approach could:

—significantly ease the burden of budgetary funding for the social sector;

— strengthen the economic position of this demographic group, which could stimulate and
expand consumer goods and service markets, acting as a driver and accelerator of overall economic
growth;

— the growth of the economically active population may positively impact business
development and the economy as a whole.

The implementation of this approach could largely be achieved by educating this segment of
the population in the advances of scientific and technological progress — primarily through
digitalization, computer and gadget literacy, and the development of communication skills,
including foreign language training. This education could be followed by employment
opportunities, which would help solidify the acquired knowledge and skills, offset training costs,
and serve as a stage for reintegration into professional, economic, and social life.
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Conclusions. The conducted research has made it possible to formulate a number of
fundamentally new propositions that contribute significantly to the development of the theory and
practice of corporate governance. The scientific novelty of the study lies primarily in the
development of the concept of age-adaptive internal control, which for the first time systematically
incorporates the demographic factor as a key element of control system effectiveness. The
established quantitative relationships between the age structure of personnel and the parameters of
control activities represent a significant outcome that expands the understanding of organizational
mechanisms in the context of an aging workforce. Of particular note is the classification of specific
risks associated with age-diverse teams, which fills a previously existing theoretical gap in the
research on the intersection of demography and risk management.

The theoretical significance of the study is manifested in several aspects. First, the work
advances traditional models of internal control (specifically, the Three Lines Model), adapting them
to contemporary demographic realities. Second, the findings enable a rethinking of the role of age
diversity in organizational effectiveness, offering new avenues for research in human resource
management. Third, the study contributes to the theory of organizational adaptation by
demonstrating concrete mechanisms through which management systems adjust to external
challenges.

The practical value of the research is confirmed by concrete economic outcomes resulting
from the implementation of the proposed solutions. The introduction of age-oriented approaches to
control organization enables companies not only to mitigate the negative impacts of demographic
shifts but also to unlock the potential of older employees. The socio-economic effect of
implementing the proposed measures includes: increased business resilience through optimized
control processes, reduced costs associated with control errors and deficiencies, and improved
organizational climate due to fuller utilization of the professional experience of older age groups.

Future research prospects can be identified in several directions. The issue of finding the
optimal balance between automation of control processes and retention of expert judgment from
senior specialists requires in-depth exploration. The study of industry-specific characteristics of the
identified patterns, particularly in high-tech sectors, also merits attention. An important research
direction is the development of comprehensive models for assessing the economic efficiency of
age-adaptive control systems, taking long-term effects into account. Moreover, examining the
impact of the proposed approaches on the innovative potential and competitiveness of organizations
amid global demographic change appears highly promising.

This research opens new horizons for scholarly inquiry at the intersection of demography,
management, and control theory, offering both theoretical concepts and practical tools for
organizations facing the challenges of an aging workforce. The findings lay the groundwork for the
development of a new academic field focused on adapting corporate governance systems to the
demographic changes of the 21st century.
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Po3BUTOK cHcTEM KOHTPOJIIO Ta ayAUTy B YMOBaXx JieMorpadgiuynoro crapinus: iHterpauisi pu3sMK-MeHe:KMeHTY,
coliaTbHO-eKOHOMIYHMX iIMIIepaTHBIB Ta ajanTalliiHUX cTpaTerii

Anomauyia. CtaTTs MOCHIIKY€E CydacHI CHCTEMH BHYTPIIIHBOTO KOHTPOJIO Ta AyIAWTy HA IMIANPHEMCTBAX Y
KOHTEKCTI cTapiHHsA HaceneHHsA. OO0’€KTOM MOCTI[KEHHS € MEXaHi3MH KOPHOPAaTHBHOTO YIIPABIIHHS, YNPaBIiHHSI
pU3MKaMU Ta BHYTPIIIHIA ayquT, SKi BIAITPalOTh KIIOUOBY POJb Yy 3a0e3IedYeHHI OpraHi3alliifHOi CTIMKOCTI B yMOBax
nemorpadigaux 3MiH. OcobmrBa yBara IpUAUISETHCS CIEIUBIIHAM pU3UKaM, ITOB’ SI3aHAM 31 CTPYKTYPHUMH 3MiHAMHU B
TIePCOHAJI Yepes BiK, Ta iIXHbOMY BIUIMBY Ha €()EKTHBHICTh YIPABIiHHS.

MocranoBka npodsiemu. OCHOBHA Mpo0JieMa MoJIsIrac B TOMY, IO TPaIULiHHI CHCTEMH KOHTPOJIO Ta ayAuTy
YacTO BUSIBJISIFOTHCSl HEJOCTaTHBO aJAlTOBAHMMHU 10 HOBUX JeMorpadiyHMX BUKIWKIB, TAaKUX SIK CTapiHHA poOOYoi
CHJIM, 110 BBOJIUTH KOTHITHUBHI, MOTHBAIliiiHi, TEXHOJIOTiYHI Ta PU3UKK cHagkoeMcTBa. lle BuMarae neperysigy
ICHYIOUMX ITJXO/IB /IO YIPABIiHHI PU3UKAMH Ta KOHTPOJIIO.

Hepo3p’s3ani acnexkTn mpodiemMu. BinkpuTiMy 3anuimaroTbesi MUTAHHS OO iHTErparii JemMorpadiqHoro
(axTopa B CUCTEMH YIPaBIiHHS PH3MKAMH, & TAKOK PO3POOKH aJaNTHBHUX MEXaHi3MiB BHYTPILIHHOTO KOHTPOJIIO Ta
ayauTy, ki 6 3a0e3mevuyBaiy THyYKIiCTh Ta €PEKTHBHICTh B YMOBAaX 3MiH y BIKOBIl CTPYKTYypi IIEpCOHAITY.

Meta crtarTi. MeTolo CcTaTTi € aHali3 pPO3BHTKY CHCTEM BHYTPIIIHHOTO KOHTPOJIIO, ayAWTY Ta YIPaBIiHHA
pU3MKaMH B KOHTEKCTI CTapiHHA HaceleHHs, a TaKOX BHSBICHHS NUIAXIB ONTHUMi3alil IIMX CHUCTEM 3 METOI0
MiIBUIIEHHS e()eKTUBHOCT] YIPABIiHHS HiAMIPUEMCTBOM.

Bukjaag ocHoBHOro martepiany. VY CTaTrTi CHCTEMAaTH30BAaHO YOTHPH OCHOBHI KaTeropii pH3HKiB,
MPUTAaMaHHAX CTAPiI0YOMY TEePCOHAITy: KOTHITHBHI, TEXHOJOTIYHI, PU3UKH CIIaJKOEMCTBA Ta MOTHBaIiiiHi. OnrcaHo
(GyHKI[IOHATIBHI BIIMIHHOCTI MIXK MiZICHCTEMaMH BHYTPIIIHBOTO KOHTPOJIIO, YIPABIIHHS PU3UKAMU Ta BHYTPIIIHHOTO
ayauty. OKpECIICHO eTany MPOIeCy YIPABIIHHSA PU3MKAMU Ta POJIi OpPraHiB YIpaBIiHHS HA KOXKHOMY €Talli, a TaKOX
€BPONEHCHKI TCHCHIIIT 100 COI[ia/IbHO-CKOHOMIUYHMX BUKJIMKIB CTAPiHHS HACCICHHS.

BucnoBku. JlociipkeHHS OOIPYHTOBYE MONUIBHICTH aJanTallii CcHCTeM KOHTPOJIO J0 JeMorpadidHux
3pyLIEHb, [0 MOXE MiJBUIIUTA E€KOHOMIYHY €(EKTHBHICTh, 3MEHIIMTH OIEpaliiHi PU3UKU Ta BUTPATH, & TaKOX
TTOKPAIUTH 3aJJ0BOJICHICTh TpaliBHUKIB. 3aIpOIOHOBAHO CTpaTerii iHTerpamii ynpaBliHHS PU3UKAaMH B IPAKTHKY
KOPIOPAaTHBHOTO YIPABIIHHS JJIS 3a1100iraHHs HEraTHBHUM HACIIiIKaM BIKOBHX 3MiH Y IIEPCOHATI.

Kniwouosi cnosa: pusux-meneddcmenm, 6HympiwHitl KOHMPOIb, BHYMPIWHIL ayoum, demozpadiune cmapinus,
COYIanbHO-eKOHOMIYHT GUKIUKU, YRPAGHIHHS PUSUKAMU, KOPROPATMUBHE YNPAGIIHHSA, NEHCIUHUIL BIK.
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Business model of economic entities: bibliometric analysis

Abstract.

Introduction. Modern transformation processes in the economy necessitate a rethink of the role of
business models in developing business entities' strategies. A business model is a tool that combines an
enterprise's resource potential with market opportunities to ensure the creation, preservation and distribution
of value between stakeholders. Studying it in a global scientific context enables us to identify key trends and
directions in the evolution of the concept.

Problem statement. Despite the significant number of scientific works devoted to the structure and
typology of business models, there is a lack of systematic understanding of the dynamics of this concept's
development in international scientific discourse. The relationship between business models, digital
transformation, innovation, and the sustainable development of enterprises remains insufficiently
generalised.

Unresolved aspects of the problem. Evolutionary approaches to the formation of business models
and the identification of leading research clusters and relevant scientific research directions in this area
require clarification. The comparative analysis of publications according to the leading scientometric
databases, Scopus and Web of Science, has not been sufficiently researched.

Purpose of the article. The article aims to provide a bibliometric and bibliographic analysis of
scientific research in the field of business models for business entities.

Presentation of the main material. The research was carried out using bibliometric, trend, cluster
and content analysis. The bibliometric sample was formed using the Scopus (9,041 publications) and Web of
Science (5,010 publications) databases. Maps of term co-use were constructed using the VOSviewer
software and key scientific clusters representing the main areas of research in the field of business modelling
were identified.

Conclusions. The dominant areas of research were established to be the digitalisation of business
processes, innovative models of value creation, and the sustainable development of enterprises. A shift in
scientific interest from the theoretical description of business models to their application in the digital
economy was revealed. The study's practical significance lies in its potential to inform effective enterprise
development strategies and enhance the scientific and analytical tools used to study business models.

© Bezverkhyi Kostiantyn, Matiukha Mykola, 2025
This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0.

128


https://doi.org/10.26565/2786-4995-2025-4-11
https://doi.org/10.26565/2786-4995-2025-4-11
mailto:k.bezverkhyi@knute.edu.ua
https://orcid.org/0000‐0001‐8785‐1147
mailto:20042004a@gmail.com
https://orcid.org/0000-0002-7968-3777
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

ISSN 2786-5002 (online) ®IHAHCOBO-KPEANTHI CUCTEMW: MEPCNEKTUBU PO3BUTKY
ISSN 2786-4995 (print) FINANCIAL AND CREDIT SYSTEMS: PROSPECTS FOR DEVELOPMENT

4(19)2025

Keywords: business model, business entities, digitalisation of the economy, economic security,
sustainable development, bibliometric analysis, bibliographic analysis, trend analysis.

Fig.: 3, tabl.: 3, bibl.: 22

JEL Classification: F23, L20, M10

For citation: Bezverkhyi K., Matiukha M. Business model of economic entities: bibliometric analysis.
Financial and Credit Systems: Prospects for Development. Ne4(19) 2025. P. 128-138. DOI:
https://doi.org/10.26565/2786-4995-2025-4-11

Introduction. In the context of global competition, digital transformation and the growing
demand for sustainable development, the business model is becoming an essential tool for
maintaining the competitiveness of businesses. The efficiency of a business model determines an
enterprise's ability to create, provide and maintain value for consumers, partners and society as a
whole. Modern trends such as digitalisation, the development of the platform economy, the ‘green’
transformation and the adoption of ESG principles require us to reconsider traditional approaches to
forming business models.

At the same time, scientific research on this topic is characterised by significant diversity in
terms of concepts, approaches and methodological tools. This necessitates the systematisation of
knowledge regarding the development of the theory of business models within the global scientific
community. A bibliometric analysis can identify the leading scientific schools, key areas, authors,
publications and trends in the study of business models, contributing to a holistic view of the
evolution of this scientific category.

Studying business models is relevant because it combines analytical and scientometric
approaches, enabling the current state of scientific developments to be assessed and promising areas
of further research to be identified in the context of adapting business models to the challenges of
sustainable development and the digital economy.

Literature review. The formation, development and transformation of business models of
economic entities is a subject of active research in domestic and foreign scientific literature.
Researchers are interested in the theoretical aspects of creating a business model, as well as
practical approaches to its innovative renewal, digitalisation and ensuring the sustainable
development of enterprises.

Domestic scientists have made a significant contribution to developing the theoretical and
methodological foundations for researching business models. Bezverkhyi K.V. [4] emphasises the
role of the business model as a key element of integrated enterprise reporting, ensuring the
reflection of the value creation process through the interconnection of financial and non-financial
aspects of activity. The author highlights the importance of disclosing the business model in reports
as a means of enhancing transparency, accountability, and trust among stakeholders, which is a
significant trend in the evolution of corporate governance within the context of sustainable
development.

Lisova R.M. [13], for example, analysed the genesis of views on the evolution of the
business model concept, identifying the key stages in the formation of this category. Nagara M.B.
[14] has clarified the components of the business model and identified the external and internal
factors that influence its formation.

At the same time, Yu. O. Voloshchuk and V. R. Voloshchuk [20] emphasised the
importance of developing innovative business models to enhance enterprise efficiency in a dynamic
market. A similar view is held by A.l. Omelchenko and O.S. Chenusha [16], who regard innovative
business models as a means of achieving strategic enterprise development. Meanwhile, T.A.
Kasumov [11] examined the effectiveness of such models in ensuring enterprise competitiveness,
emphasising the importance of the relationship between innovation and business strategy.

Yershova O.E. and Goncharenko 1. [22] analysed modern business development
management models, classifying innovative business models by type and characteristics of
application. Meanwhile, O.V. Olshanska and B.S. Bondarenko [15] focus on digital business

129


https://doi.org/10.26565/2786-4995-2025-4-11

ISSN 2786-5002 (online) ®IHAHCOBO-KPEANTHI CUCTEMW: MEPCNEKTUBU PO3BUTKY
ISSN 2786-4995 (print) FINANCIAL AND CREDIT SYSTEMS: PROSPECTS FOR DEVELOPMENT

4(19)2025

models as a means of ensuring competitiveness in the digital economy. Tkachuk V.O. and
Obikhod's S.V. [19] research is devoted to the structure and classification of e-business models,
providing a clearer picture of the patterns of online business development in Ukraine.

Foreign scientists pay considerable attention to the relationship between innovation, digital
technologies and the sustainability of business models. A team of foreign researchers — O. R.
Alake, O. Adegbuyi, A. A. Babajide, O. P. Salau, O. O. Onayemi, O. O. Joel and O. D. Adesanya
[1] — emphasise the role of innovative business models in ensuring the resilience of small and
medium-sized enterprises in the event of a crisis. Meanwhile, M. E. Balta, T. Papadopoulos and K.
Spanaki [2] examine the process of 'pivoting’ business models in a turbulent digital environment.

Bencsik B., Palmi¢ M., Parida V., Wincent J. and Gassmann O. [3] propose a theoretical
framework for understanding digital sustainability business models, based on empirical data on the
functioning of «smart citiesy. Meanwhile, N. Bocken and P. Ritala [5] have developed six
approaches to building circular business models that focus on minimising waste and reusing
resources.

Carbonara N., Nisar T.M., Prabhakar G. and Tseng H.T. [6] examine open business models
within an open innovation setting, investigating their influence on the financial stability of
enterprises. Cavallo A., Cosenz F. and Noto G. [7] analyse the scaling of business models and the
application of growth hacking methods in digital entrepreneurship. Espinosa Sdez D., Delgado-
Ballester E. and Munuera-Aleman J. L. [8] examine business model innovation in response to the
challenges posed by the sharing economy.

Kajtazi K., Rexhepi G., Sharif A. and Oztiirk 1. [10] have demonstrated the positive effect of
business model innovation on corporate sustainability. Ringvold K., Saebi T. and Foss N. [17]
developed a microfoundational approach to forming sustainable business models, focusing on the
individual and organisational determinants of value creation.

Saqgib N., Amin F., Gupta S. and Satar M.S. [18] proposed a model for evaluating the degree
of innovation in digital business models. Zare J. and Persaud A. [23] conducted a bibliometric
analysis of research on the digital transformation of business models, identifying key scientific
schools and promising areas for further research. Widadie F., Wulandari E. and Lestari R.D. [21]
provided examples of business models that integrate small farms into high-value agricultural supply
chains.

Thus, the review shows significant scientific activity in the field of business model research.
Ukrainian scientists mainly focus on the theoretical and methodological foundations and structure
of business models, while foreign scientists focus on their digital, innovative, and sustainable
development components. At the same time, systematic bibliometric studies that allow us to assess
the evolution of scientific approaches and identify key trends in the study of business models
remain underdeveloped.

Purpose, objectives and research methods. The purpose of this scientific research project
is to conduct a bibliometric and bibliographic analysis of the existing literature on business models
of economic entities. Based on this goal, the following tasks were identified: 1) conducting a trend
analysis of the concept of «business model»; 2) visualising the most frequently used categories in
articles devoted to the phrase «business model»; 3) analysing the clustering of research in the field
of business models based on the Scopus and Web of Science Core Collection article databases.

Study methodology. This study employed trend analysis to examine changes in search
frequency within the «business model» category using Google Trends tools. A graphical method
was employed to visualise the most frequently searched categories within articles devoted to the
term «business model». Systematisation and generalisation were applied to categorise research in
the field of business models based on the Scopus and Web of Science Core Collection article
databases.

Research results. A comprehensive assessment of the main trends in relation to the
business model was carried out using trend analysis with the Google Trends tool [9] for the period
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from January 1, 2004, to October 14, 2025 (Fig. 1). The trend analysis demonstrates the patterns of
change in the search trends of users around the world on the Google search engine for such a key
concept as a business model, which most often represents the vision of business entities.

® business model
Search term

+ Compare

Worldwide ¥ 2004 - present ¥ Law & Government ¥ Web Search ~

Interest over time @ g O <

Figure 1. Dynamics of changes in search frequency in the «business model» category (January 1, 2004 to October 14,
2025)
Source: prepared by the authors using Google Trends tools [9]

This type of trend analysis is characterised by the comparability of its results. When
constructing a graphical interpretation of the trend, the maximum value of search activity for the
selected concept is taken into account to reflect the content requested by internet users.

Based on the results of the trend analysis, we can conclude that internet users' interest in
business models has remained consistently high for over 21 years.

During our research, we conducted a bibliometric analysis to study scientific publications on
the topic of 'business model'. For this, we used the scientometric Scopus database, one of the
world's most authoritative, as well as VOSviewer software to construct bibliographic maps. During
the analysis, we applied several key criteria that enabled us to assess and visualise trends in this area
in detail:

1) the search was conducted using the term 'business analysis'’;

2) The time period was 1967—-2025.

Our entire sample (9,041 articles) was uploaded into VOSviewer software. The search in
this software was aimed at identifying the frequency with which authors used the term «business
model» in article titles. We also set a restriction that the phrase «business model» should appear at
least 150 times. The bibliometric map provides information on the frequency of use of the term
«business model» by circle size and allows you to track category options within and between
clusters. The results of the study are shown visually in Fig. 2. This approach to analysis allows us
not only to assess trends in the development of the business model topic, but also to understand
which subcategories and related concepts are important to the scientific community.

The graph (Fig. 2) shows several large clusters that reflect the main topics of research
related to the business model. Each cluster consists of terms that are frequently found in scientific
publications, and their size shows the frequency of their use.
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Figure. 2. Visualisation of the most frequently used categories in articles devoted to the phrase «business modely.
Source: prepared by the authors using the VOSviewer program based on the Scopus article database

In the process of grouping articles devoted to business models, 30 keywords were identified
based on the frequency with which concepts were mentioned (frequency of mention >150).

Table 1 presents the clustering of research in the field of business models based on the
Scopus article database.

Table 1. Clustering of research in the field of business models, based on the Scopus article database

Ne Cluster color | The most used term Number of Related primary keywords
keyword

Competition, commerce, business process,
decision making, information systems, sale,
business process model, enterprise resource
management, information  management,
competitive advantage, new  business
models, industry, economics

Business model innovation, innovation,
2 Green Business model 8 value creation, digital transformation,
enterpreneurship, value proposition, strategy
Sustainable, circular economy, business
development, sustainable business

4 Yellow Business 2 Modeling

Source: prepared by the author based on Scopus data obtained via the VOSviewer software

1 Red Electronic commerce | 14

3 Blue Sustainability 5

An analysis of research clustering in the field of business models (see Table 1) shows that,
although scientific publications indexed in the Scopus database are characterised by a high degree
of terminological diversity, they form clear content groups according to research area. The «red»
cluster, which focuses on e-commerce and the digitalisation of business processes, was the most
saturated in terms of the number of keywords. This cluster is dominated by concepts related to
information systems, enterprise resource management, competitive advantages and new business
models. This indicates that research focuses on digital technologies as the basis for business
transformation.

Conversely, the «green» cluster comprises publications centred on the concept of the
«business model», examined in the context of innovation, value creation, entrepreneurship and
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digital transformation. This reflects the evolution of theoretical and methodological approaches to
understanding the business model as a key element of strategic management.

Meanwhile, the «blue» cluster focuses on the concept of «sustainable developmenty,
demonstrating the integration of sustainability into modern companies' business models, as well as
growing scientific interest in the circular economy and sustainable business.

Although the «yellow» cluster contains a limited number of terms, it focuses on general
business and modelling categories, which may suggest methodological approaches to formalising
and evaluating business models.

In summary, the clustering results reflect three key trends in business model research:

1. The digitisation of business processes and the search for new forms of e-commerce.

2. Innovation and the strategic orientation of business models.

3. Ehe integration of sustainable development principles into the value creation system of
enterprises.

Thus, modern scientific approaches to business models are gradually shifting towards
comprehensive, interdisciplinary concepts that combine economic, technological and environmental
aspects of development.

Similarly, we conducted a bibliographic analysis based on the Web of Science Core
Collection scientometric database, with keywords and time periods identical to those used in the
Scopus scientometric database.

Our entire sample (5,010 articles) was uploaded to the VOSviewer software. The search in
this software was aimed at identifying the frequency of the use of the term «business model» by
authors in article titles. We also set a restriction that the phrase «business model» should occur at
least 40 times. The bibliometric map provides information on the frequency of use of the term
«business model» by circle size and allows you to track category options within and between
clusters. The results of the study are shown visually in Fig. 3.

stragegy

businw‘ odel" W
value greation

firgns b
performance g S

capabilities

opportnities

inn@ion challenges
knowledge perspective

entreprepeurship creation circularigconomy

sustaipability
[
firm performance management

framework
dynamicapabilities
systems

5‘%5 VOSviewer impact

Figure. 3. Visualisation of the most frequently used categories in articles devoted to the phrase «business modely
Source: prepared by the authors using the VOSviewer program based on the Web of Science Core Collection

In the process of grouping articles devoted to business models, 25 keywords were identified
based on the frequency with which concepts were mentioned (frequency of mention >40).

Table 2 shows the clustering of studies in the field of business models based on the Web of
Science Core Collection database.
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Table 1. Clustering of research in the field of business models, based on the Web of Science Core Collection article
database

Number of .
Ne Cluster color | The most used term keyword Related primary keywords

Business model, technology,
substainability, future, design, framework,
creation, strategies, circular economics,
challenges, opportunities, systems
Management, strategy, value creation,
interpreneuship, dynamic capabilities,
perspective, capabilities, impact,
knowiledge, firms performance, firms
Source: prepared by the author based on Web of Science Core Collection data obtained via the VOSviewer software

1 Red Innovation 13

2 Green Performance 12

An analysis of research clustering in the field of business models, based on the Web of
Science Core Collection database (see Table 2), reveals differences in scientific focus compared to
results obtained from the Scopus database. While the overall structure of the research remains
similar, the focus shifts towards innovative processes, management strategies and enterprise
performance evaluation.

The «red» cluster is the largest in terms of the number of keywords and brings together
publications centred on the concept of «innovation». This cluster is dominated by terms reflecting
technological developments in business models, particularly: «technology», «design», «structure»,
«circular economy», and «sustainable development». This indicates a shift in research focus from
traditional business model analysis to studying innovative and sustainable value creation
mechanisms in the context of digital transformation and environmental challenges.

The second most significant cluster is the «green» cluster, which focuses on the
«performance» category. It reflects the managerial and economic aspects of research related to
management, strategy, entrepreneurship, dynamic capabilities and firm performance. This indicates
that researchers are paying more attention to the relationship between business models,
organisational competencies, and the effectiveness of enterprise operations.

A bibliographic analysis based on Web of Science shows that contemporary scientific
research in the field of business models focuses on innovation, sustainable development and
management mechanisms to ensure business efficiency. This confirms the trend of integrating the
concepts of innovation, sustainability and performance into a single research paradigm: «business
model — innovation — sustainability — performance».

Discussion. The results of the bibliometric analysis demonstrate that the concept of a
business model has evolved from being merely a tool for describing the creation of economic value,
to becoming a comprehensive system for managing the sustainable development of an enterprise.
As K.V. Bezverkhyi [4] notes, the business model is the logical core of integrated reporting,
through which value is created, preserved and distributed among stakeholders. This aligns with the
views of several foreign researchers, including, Bencsik B., Palmié M., Parida V., Wincent J. and
Gassmann O. [3], Ringvold K., Saebi T. and Foss N. [17], Kajtazi K., Rexhepi G., Sharif A. and
Ozturk 1. [10], who consider the business model to be the basis of sustainable development and a
source of long-term competitiveness for enterprises.

Ukrainian scientists Voloshchuk Yu. O. and Voloshchuk V. R. [20] and Omelchenko A. 1.
and Chenusha O. S. [16] emphasise that a business model's effectiveness is determined by its
innovativeness, its ability to adapt to changes in the external environment and its capacity to ensure
the strategic development of an enterprise. Similar conclusions are reached by Espinosa Saez,
Delgado-Ballester and Munuera-Aleman [8], and Cavallo, Cosenz and Noto [7], who observe that
innovative business models are increasingly important for ensuring business flexibility and
sustainability in the digital economy.
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The works of Yershova, O., Goncharenko I. [22], Kasumov, T. A. [12] and Nahara, M. B.
[14] focus on the structural elements of the business model, its classification, and the factors
influencing its formation. Meanwhile, international studies by Zare J. and Persaud A. [23], Saqgib
N., Amin F., Gupta S., and Satar M. S. [18], as well as Balta M. E., Papadopoulos T., and Spanaki
K. [2], demonstrate the increasing integration of digital technologies into business models, thereby
transforming them into systems for the dynamic creation of digital value.

The distinction between the concepts of «innovative», «digital», and «sustainable» business
models is a topic that deserves special attention. Olshanska O.V. and Bondarenko B.S. [15] argue
that digitalisation is the driving force behind competitive advantage for enterprises, while Bocken
N. and Ritala P. [5], as well as Carbonara N., Nisar T. M., Prabhakar G. and Tseng H. T. [6], look at
business models through the lenses of circularity, open innovation and environmental sustainability.
This shows a gradual shift in the focus of scientific research from the structural description of
business models to their contextual and evolutionary nature.

As F. Widadie, E. Wulandari and R.D. Lestari [21] have noted, the formation of business
models for the agricultural sector is specific, as it involves integrating small producers into value
chains. This opens up prospects for further research into adapting business models to the
characteristics of different sectors of the economy.

In summary, modern scientific thought is moving away from a static interpretation of the
business model as an organisational scheme for generating profit. Nowadays, the business model is
regarded as a dynamic mechanism for digital transformation, innovative development and ensuring
the sustainability of entrepreneurial activity in the face of global challenges.

Conclusion. The study enabled the systematisation of modern scientific approaches to
interpreting, structuring and evolving the business models of economic entities, and identified the
main trends in their development within the global scientific community. A bibliometric analysis
revealed that business models remain a highly dynamic area of economic research, integrating
innovation, digital transformation and sustainable development.

Trend analysis shows that interest in the concept of «business model» has steadily grown in
the global scientific and practical environment over the past two decades. This indicates an increase
in the role of the business model as a tool for enterprises to gain a competitive advantage and as a
conceptual basis for strategic management.

A bibliometric study based on Scopus allowed us to identify four key areas of development
in scientific thought: a) the digitisation of business processes and e-commerce; b) innovation and
value creation within the business model; c) the integration of sustainable development and circular
economy principles; d) business process modelling as the basis for effective management.

Analysis of the Web of Science Core Collection database revealed a shift in scientific focus
towards innovation, performance management and business productivity assessment. This confirms
the growing interest among researchers in combining the economic, technological and
environmental aspects of business model development.

The results obtained indicate a gradual transition in scientific research from a descriptive
approach to an interdisciplinary one, combining strategic, managerial, innovative and
environmental perspectives on enterprise development. Conversely, it was found that Ukrainian
scientific research focuses primarily on the theoretical and methodological aspects of business
model development, whereas foreign publications pay more attention to the practical issues of
digitalisation, sustainability, and adaptation to global challenges.

Thus, the bibliometric approach has proven highly effective in identifying scientific trends,
determining thematic clusters and providing a comprehensive overview of the evolution of the
concept of a «business model». Further research should focus on conducting a more in-depth
empirical analysis of business models in various economic sectors, particularly with regard to the
integration of sustainable development principles, digital technologies, and innovative management
tools.
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Bi3zHec-Mopenn cy0'ekTiB rocnogapropanns: 0idrioMeTpuyHmii aHaTi3

Berynna wactuna. CydacHi TpaHcopMmariiiiHi mpomecd B €KOHOMIIi OOyMOBIIOIOTH HEOOXiTHICTH
TIePEOCMHUCIICHHS poui Oi3Hec-Mozaenel y popMyBaHHI cTpaTerii po3BUTKY cy0’€KTiB rocmogapioBaHHs. biznec-monens
BUCTYNAa€ IHCTPYMEHTOM TIOEJHAHHS PECYpPCHOrO TMOTEHIaNy MiANPHEMCTBA 3 PUHKOBUMH MO>KJIMBOCTSIMH,
3a6e3MedyoYn CTBOPEHHS, 30epeKeHHs Ta PO3MOAINT [iHHOCTI MiXk CTEHKXOMNAepaMH. [i JOCTiIKEHHS y TI06aTbHOMY
HAYKOBOMY KOHTEKCTI JI03BOJISIE BU3HAYUTH KIIFOUOBI TCH/ICHIIIT Ta HANIPSMKU SBOJIFOIT MOHSTT.

IMocranoBka mpodaemu. [lonpu 3HaYHY KUIBKICTh HayKOBHX Mpallb, MPUCBSUEHUX CTPYKTYpi Ta THIOJIOTIi
0i3Hec-MojieNel, CIIOCTEpIraeThbesl BIACYTHICTh CHCTEMHOTO YSBIEHHS IIPO JWHAMIKY PO3BUTKY ILLOTO IIOHATTS B
MDKHapOJHOMY HayKOBOMY IHCKypci. HemocTaTHbO y3aranbHEHMMH 3ajIMIIAIOThCS NMHUTAHHS B3a€MO3B’sI3Ky Oi3Hec-
Moz 3 MU(PPOBOO TpaHC(HOPMAIIi€l0, iIHHOBAIWHICTIO T CTAIMM PO3BUTKOM IiATIPHEMCTB.

Hepo3p’si3ani acnexktu. [1oTpeOyloTh YTOYHEHHS €BONIOMUINHI MiAX0mu 10 (GOpMyBaHHS Oi3HEC-MOIENeH,
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OcHoBHuiT MaTepiai. JlocaikeHHs 3IICHEHO 3 BHKOPUCTAHHAM O0i0JIOMETPUYHOIO, TPEHIOBOTO,
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The macroeconomic and institutional determinants of economic growth in African

regional blocs: a panel data analysis

Abstract. Economic growth remains a fundamental benchmark for assessing the transformation of
economies across the developed, emerging, and developing world. In the African context, regional economic
communities (RECs) such as ECOWAS, SADC, COMESA, and EAC represent strategic platforms where
growth can enhance per capita income, employment creation, foreign investment, and welfare.

Problem statement. Despite this potential, African economies continue to face growth-limiting
challenges. Macroeconomic instability, weak institutional performance, demographic pressures, and
structural vulnerabilities persistently hinder inclusive and sustainable development.

Unresolved aspects of the problem. While existing studies examine growth determinants in Africa,
many are constrained by short time horizons, single-country focus, or narrow sets of variables.
Consequently, limited attention has been given to the long-term interplay of demographic, institutional, and
macroeconomic factors across diverse regional blocs, leaving critical policy gaps unresolved.

Purpose of the article. This study aims to investigate the macroeconomic and institutional drivers of
growth in African regional blocs from 1960-2022. By applying the STIRPAT framework, it evaluates how
population dynamics, inflation, labor force, broad money, and military expenditure influence GDP growth,
while accounting for structural shifts, policy reforms, and external shocks.

Presentation of the main material. Using a balanced panel of 48 African countries, the analysis
employs fixed effects, random effects, and first-differenced models to address endogeneity and
heterogeneity. Results show that labor force expansion strongly supports growth, while population growth
exerts a marginally negative effect. Inflation and broad money display weak direct impacts. The fixed effects
model best captures within-country variations, underscoring the importance of country-specific
characteristics in shaping growth outcomes.

Conclusions. The findings suggest that African countries should leverage their demographic
dividend, strengthen institutional frameworks, and foster regional integration to achieve sustainable and
inclusive growth. By covering six decades and multiple blocs, the study offers original insights for
policymakers and development partners, providing a broader evidence base for growth-oriented strategies in
Africa.
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Introduction. Economic growth has been a topic that has been drawn under the academic
radar long before, especially in the developed, emerging, and developing economies since growth
can be used as a benchmark of the evolution and transition of any economy. In case of the African
regional blocs, awareness of the factors contributing to economic growth is particularly crucial due
to the historical and institutional, as well as structural complications thereof in the continent. In
these blocs (and everywhere), governments are always interested in standing up stable and inclusive
growth as it is a strategic goal involved in raising per capita income, increasing employment
opportunities, giving overseas direct investment and finally raising living conditions and welfare of
the society.

Nevertheless, in the African setting, the economic growth has usually been limited by issues
associated with macroeconomic instability, poor performance of institutions, and the bigger picture
that accompanies the concept of economic sustainability (Higgins 2015). All these problems prove
the necessity of a very detailed and area-specific study on the determinants of growth.
Theoretically, economic growth may be envisioned as either a rise or an increment in the quantity
and quality of products and services produced and consumed through an economy. Such growth is
empirically usually typified by the tendency of gross domestic product (GDP) to grow (Basani and
Scarpetta 2001; Batrancea et al. 2020b, 2021; Helpman 2004). The African continent, especially the
regional economic communities (including ECOWAS, SADC, COMESA, etc.) growth patterns
tend to be influenced by both the macroeconomic indicators (including inflation, investment and
trade) and the institutional determinants (including governance quality, political stability, and law).
There are four principles that lead to economic growth both theoretically and Economic growth has
been a topic that has been drawn under the academic radar long before, especially in the developed,
emerging, and developing economies since growth can be used as a benchmark of the evolution and
transition of any economy. In case of the African regional blocs, awareness of the factors
contributing to economic growth is particularly crucial due to the historical and institutional, as well
as structural complications thereof in the continent. In these blocs (and everywhere), governments
are always interested in standing up stable and inclusive growth as it is a strategic goal involved in
raising per capita income, increasing employment opportunities, giving overseas direct investment
and finally raising living conditions and welfare of the society.

Nevertheless, in the African setting, the economic growth has usually been limited by issues
associated with macroeconomic instability, poor performance of institutions, and the bigger picture
that accompanies the concept of economic sustainability (Higgins 2015). All these problems prove
the necessity of a very detailed and area-specific study on the determinants of growth.
Theoretically, economic growth may be envisioned as either a rise or an increment in the quantity
and quality of products and services produced and consumed through an economy. Such growth is
empirically usually typified by the tendency of gross domestic product (GDP) to grow (Basani and
Scarpetta 2001; Batrancea et al. 2020b, 2021; Helpman 2004). The African continent, especially the
regional economic communities (including ECOWAS, SADC, COMESA, etc.) growth patterns
tend to be influenced by both the macroeconomic indicators (including inflation, investment and
trade) and the institutional determinants (including governance quality, political stability, and law).
There are four principles that lead to economic growth both theoretically and practically
Entrepreneurship support by governments, political stability, the rule of law, and efforts aimed at
regional integration also play a huge role in determining the performance of any economy
(Batrancea et al., 2019, 2020a).

Current data show that there may be some connection between open financial markets and
better growth in such African blocs as ECOWAS and SADC. As an example, Onah (2022) employs
panel ARDL and PMG techniques in indicating that the financial integration has significant effects
on economic performance in Southern as well as West African regions. Nevertheless, demographic
dividend in Africa is another key to potential growth. According to the European Union Institute for
Security Studies (2021), in 2019, the working population of the world (15-64 years) was about 750
million in Africa, and by 2035 will exceed one billion, averaging 20 million each year, pointing to a
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drastic explosion in population, a factor which we incorporate into our model. Empirical studies
focusing specifically on ECOWAS reinforce our modeling choices. Adewole and Amurawaye
(2024) find that foreign direct investment, inflation, and external debt positively influence growth,
while exchange rate volatility and export levels have dampening effects Adelowokan et al. (2023)
also highlight FDI’s positive effect on employment and poverty reduction, affirming its relevance to
growth-oriented frameworks

Within the framework of the present work, we examine a broad range of macroeconomic
and institutional factors that defined economic growth in the African blocs of regions of states in a
more extended time frame of expansion 1960-2022. Unlike the previous research which usually
looks at the shorter term scenarios, our extended time period perspective is able to analyze
structural changes, external shocks (oil crises, debt periods, and financial liberalization), as well as
policy changes within regional economic associations (RECs). Based on available literature
(Adams, 2009; Li & Liu, 2005; Dinh et al., 2019), we chose the panel of the macroeconomic
variables such as imports, exports, foreign direct investment inflow and outflow, gross domestic
savings, and gross capital formation. The proxy of economic growth is the annual growth rate of the
real gross domestic product (GDP) as it is common practice.

The sample we used includes countries in the key African regional groupings such as
ECOWAS, SADC, EAC, COMESA among others and we were in a position to make comparative
analysis across subregions. The selection of the countries that fall in different income and human
development category List such as low-income countries has been included. economies like Niger
and Sierra Leone to high-income nations such as Mauritius and Seychelles enables an assessment of
how macroeconomic and institutional factors influence growth differently across diverse
developmental contexts.

Finally, the expected output of the present analysis is policy-relevant knowledge concerning
the most promising leverages of growth to be employed in the context of African regional blocs.
The exploitation of the relationship between institutional strength and the macroeconomic
fundamentals will be beneficial in helping the policymakers and the development partners formulate
strategies that ensure economic development that is inclusive and sustainable across the continent.
This paper used a multimodal analytical framework that will help in exploring the macroeconomic
and institutional factors determining the growth fronts of African regional blockings. Due to the use
of Jupiter (python 3), i was able to perform descriptive statistics, correlation tests, and more
extensive panel data estimations, such as Fixed Effects and Random Effects, successfully dealing
with the aspect of endogeneity and autocorrelation. What is original about this study is that it is
wide in its scope and integrative. Other than most previous studies that are limited to smaller
periods of time, or limited to one country, our panel is extensive (1960 to 2022) and covers different
African economies contained in some RECs, e.g. ECOWAS, SADC, COMESA, and EAC. This
expanded timeline will enable us to record brilliant structural periods, post-independence patterns as
well as reaction to major shocks like the global financial crisis of 2008 and the COVID-19.

The literature has also been expanded by inclusion of institutional government variables;
political stability, government effectiveness, regulatory quality, and control of corruption, which are
particularly relevant in the Africa setting where overall quality of governance greatly differs across
and within any regional blocks. Notably, the current research will add to the available existing
literature because it examines the impact of these macroeconomic and institutional determinants on
economic growth of the African regional blocks that transpired between 1960 and 2022 through
panel data analysis. Through this, one would be able to establish regional patterns, longitudinal
trends, and policy-friendly information that will help steer the national policies and regional
integration processes towards sustainability in economic growth. The interaction between
economical and institutional variables were also studied through strong panel econometric methods
with consideration of heterogeneity, cross-sectional dependence and time dynamics. The rest of the
article will follow as follows. In section 2, the research ventures into pertinent literature, which
addresses the topic of economic growth and its factors of influence. The country sample, the time
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frame and economic variables are described in Section 3. In Section 4 the empirical findings are
reported and Section 5 the conclusions.

Literature Review. This research paper is based on three related theories; such theories are
the Endogenous Growth Theory, the Institutional Theory and the Theory of Fiscal Federalism and
Regional Integration. The combination of these theories acts as a conceptual background to examine
the impacts that macroeconomic and institutional factors:

Endogenous Growth Theory was advanced by Romer (1986) and Lucas (1988) who believed
that the main causes of economic growth were self-internal forces and activities like human capital
accumulation, innovation and sound macroeconomic policy among others, and not the external
factors. This theory holds that growth in the long run can be maintained by increasing the amount of
physical capital, productivity of labor force and effective utilization of the macroeconomic
leverages. As far as the scope of this research is concerned, such macroeconomic indicators as
inflation, labor force and broad money are the most significant policy tools where governments can
exercise influence on the growth process on the national level. Analysis of these variables through
the model will help this study test the empirical relevance of endogenous mechanisms in the growth
of GDP in African economies.

The Institutional Theory, as postulated by North (1990) and later developed by Acemoglu
and Robinson (2012), underscores the fact that the human interactions are largely determined by the
presence of the institutions defined as the rules, norms, and legal arrangements that define human
relationships. In this interpretation, institutional quality in terms of effectiveness of governance,
laws and legal systems, property rights and corruption level have a close relationship to economic
performance. In the African setting where there is a big variation in institutional capacity across
individual countries and regions, it is important to comprehend the impacts of these institutional
divergences on the performance of the economy. There is a tacit application of institutional theory
in this study in the light of regional bloc membership (ECOWAS and OPEC) considered as a
substitution of shared governance, cooperative policy structures, and institutional coordination. It is
assumed that the countries included in these blocs can enjoy unified regulatory frameworks and
regional stability that are able to stimulate or limit economic growth based on the quality of
institutional functioning.

Theory of Public Fiscal Federalism first proposed by Musgrave (1959) and Oates (1972)
revised to accommodate the regional integration forces is the basis of interpolating economic
consequence of becoming a member of the supranational blocs such as ECOWAS and OPEC. This
theoretical school posits that regional integration will enable standardization of policies and
conductions of convergence in the economy as well as in the most effective use of resources
between member countries. Under the economic integration, on a theoretical basis, economies of
scale, bigger markets with the political stability are likely to emerge which are favourable to
growth. In reality, however, this can be expressed differently in practice with varying levels of
integration and the internal capabilities of the member-states. The research falls within this mode of
thought as it evaluates the extent to which joining of the blocs contributes to the national GDP
growth rates, thus adding to the discussion on the effectiveness of regionalism as a measure of
economic growth in the Sub-Saharan Africa region.

It has been emphasized by empirical studies carried out to elucidate on the factors
influencing economic growth in various African countries that macroeconomic stability, labour
market, monetary indicators, and regional cooperation regimes are important factors to take into
consideration. Among the most dominant piles of literature is the assessment of the manner in
which macroeconomic fundamentals influence the GDP performance. In one study, Bleaney and
Greenaway (2001) have determined that macroeconomic volatility, especially inflation and the
variability of exchange rates has adverse effects on investment and long-term growth in Sub-
Saharan Africa. Equally, Fischer (1993) asserted that non-violent inflation levels promote
predictability in economic decision-making thus promoting investment and permanent growth.
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Growth regressions also include elements of labor-related variables. Ajakaiye and Ncube
(2010) confirmed the fact that the growth is greatly enhanced by increased labour force, particularly
when combined with enhancement in education and health sector structure. They however warn that
the impact depends on the absorptive capacity of the economy. At the same time, what Fofack
(2009) and similar studies noticed was that the effect of labor on output differs heavily in various
African sub-regions, which may suggest that there are interactions between labor and institutional
or policy environments. Financial sector proxies Measures of the depth of the financial sector are
widely used as proxies of financial development which has an impact on economic growth.
According to Sahay et al. (2015), they used a panel dataset of emergent markets to discover that a
positive relationship exists between growth and financial depth only when institutional quality is
high. Similarly, Ndlovu (2013) examined the financial development-growth nexus in SADC, his
conclusion was that though financial intermediation is very important in growth, the impact of this
factor is enhanced in those countries with good macroeconomic management.

Other mediators of growth performance that have been given considerations in empirical
studies are institutional variables. Cross-country regressions that were undertaken by Acemoglu,
Johnson and Robinson (2005) confirmed that institutions, characterized by security of property
rights, rule of law and contract enforcement, was the strongest predictors of national income
dispersion. Of Africa, Asongu and Odhiambo (2020) also established that institutional quality is
positive across macroeconomic policy performance and growth, especially when there is democracy
within the country.A number of reports have specifically touched on the issue of the effect of
regional blocs to the economic performance of member countries. Employing empirical analysis,
Adepoju et al. (2021) investigated ECOWAS and concluded that liberalization of trade in the bloc,
infrastructural investment, and harmonization of policies within the organization have statistically
significant impact on economic growth. In the same way, Onyebuchi and Okonkwo (2022) assessed
the effect of OPEC membership and found that oil-exporting African countries face volatility-
induced growth challenges despite resource abundance, highlighting the need for strong fiscal
institutions. Their findings align with those of Iwedi and Igbanibo (2015), who argued that the
positive resource endowment effect from OPEC affiliation is often eroded by institutional
weaknesses and macroeconomic mismanagement.

Methodologically, the majority of recent research use panel data to absorb country-wise
heterogeneity. To give an example, Ogunleye (2018) examined the determinants of growth in West
Africa between 1980-2015 and concluded that inflation and broad money are significantly
influential in GDP growth by employing Fixed Effects estimator. Moreover, even within African
growth regressions, the Hausman test has gained widespread use as a diagnostic statistic in deciding
between the Fixed Effects and the Random Effects (Baltagi, 2021). Stronger estimations could be
corrected to heteroscedasticity and autocorrelation either in cluster-robust typical errors or Driscoll-
Kraay estimators (Greene, 2023). Finally, empirical evidence supports the diversity of the growth
determinants in Africa. Although macroeconomic factors like inflation factor, labor, and broad
money have direct impacts on it, the influence is controlled with the help of institutional quality and
participation in regional blocs. The independence of these results is strengthened by the advanced
panel data methods, and underlines the need of contextualizing the policy reactions to regional and
institutional situations on the continent.

Purpose, objectives and research methods. The primary purpose of this research is to
examine the macroeconomic and institutional determinants of economic growth in African regional
blocs over an extended period, 1960-2022. Unlike many prior studies that are restricted to single
countries or shorter time frames, this work adopts a long-term, comparative perspective across
major regional economic communities (ECOWAS, SADC, COMESA, and EAC). By applying the
STIRPAT framework, the study investigates how demographic variables (population, labor force),
financial indicators (broad money, inflation), and institutional factors (military expenditure as a
proxy for state orientation) influence GDP growth. This comprehensive approach allows for
capturing both structural transformations and external shocks, including oil crises, debt episodes,
financial liberalization, and the global disruptions of 2008 and COVID-19.
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The research seeks to fill a critical gap in the literature by integrating institutional and
macroeconomic drivers of growth in a single, long-run model, while accounting for regional and
country-level heterogeneity. Its overarching purpose is to generate policy-relevant insights that can
guide African governments and regional organizations toward inclusive and sustainable growth. By
highlighting the relative significance of demographic dividends, institutional quality, and financial
depth, the study aims to provide actionable strategies for fostering industrialization, enhancing
governance, and deepening regional integration across the continent.

The empirical study introduced to highlight the theoretical framework known as STIRPAT
(Stochastic Impacts by Regression on Population, Affluence, and Technology). This framework is
adopted in this study to model the macroeconomic and institutional determinants of economic
growth across the African regional blocs from 1960-2022.The STIRPAT model mainly developed
for environmental impact studies, here, is basically used to analyze the structural drivers of GDP.
Considered its log-linear form, economic growth is modeled as a function of demographic
indicators. Owing to the background knowledge of this theory, the independents variables that
considered in this study like pressure (population), affluence (broad money supply), labor and
institutional structure (labor force and military expenditure), followed by microeconomic
stability(inflation) are therefore can be central to influence economic growth in Africa.

To examine the macroeconomic and institutional determinants of economic growth across
African regional blocs, we specify a panel regression model as follows:

000 =a+ Bz + B 000 + Bs 000 + Be Ui +py + A + € (1)

where [1[10];, denotes gross domestic product for country i at time ¢; (10100, 1000,
000, D0, and 005, represent population, inflation rate, labor force size, and broad money
(as a percentage of GDP), respectively. y; is the unobserved country-specific effect (fixed effect),
A captures time-specific effects, and ¢;; is the stochastic error term.

In accordance with data availability and prevalence of all macroeconomic and institutional
indicators, this work selects a balanced panel of 50 African countries covering the vast majority of
regional blocs after the period 19602022 (see Table 1A with the complete list of countries). The
selection of the sample period is based on availability of the long-run macroeconomic data that is
found within the World Bank data bank and this makes cross country comparisons possible.
Nonetheless, in accordance with prior literature on growth (Barro, 2015; Asongu & Odhiambo,
2020; Djiofack et al., 2022), this paper uses gross domestic product (GDP), expressed as a constant,
2015 US dollars, as a dependent variable of economic performance. The natural log transforms
GDP variable so that it can be subjected to elasticity interpretation and stability of the model in the
log-linear model. Population, inflation, labor force, broad money and military expenditure are the
key explanatory variables. Population refers to midyear estimates of the total residents of a country
irrespective of whether they are citizens or not; labor force corresponds to the people who are at the
age of participation in labor market. These two are both based on World Development Indicators
(WDI). Inflation, whose measure is determined by WDI, is the change in the consumer price index
each year measured as a percentage and is used as a substitute of macroeconomic stability. A
measure of financial deepening and liquidity of financial assets in the economy is the broad money
as a percentage of GDP, as indicated in the financial-growth literature (Beck et al., 2000). At the
expense of national resources, military spending as a proportion of GDP calculated based on the
data provided by the Stockholm International Peace Research Institute (SIPRI) gets the proportion
of resources allocated to national security and, perhaps, reveals the proportion of resources on
national security, institutional orientation and fiscal policy priorities (Collier & Hoeffler, 2007;
Dunne & Tian, 2015).

All variables except inflation are log-transformed to account for scale heterogeneity and to
enable interpretation of estimated coefficients as elasticities. Inflation is retained in its level form,
consistent with standard macroeconomic practice. The model includes country-specific fixed effects
(;) to control for unobservable heterogeneity that may bias the results, and time fixed effects (1;)
to capture global shocks or cyclical trends common across the panel.
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To control for unobserved heterogeneity, we estimate Equation (1) using both the Fixed
Effects (FE) and Random Effects (RE) models (Wooldridge, 2010). The Fixed Effects model
assumes that the unobserved individual effects (a;) are correlated with the explanatory variables,
and thus removes them through within transformation. The Random Effects model, on the other
hand, assumes no correlation between a; and the regressors and uses a generalized least squares
(GLS) estimator to exploit both within and between variations (Baltagi, 2008).

To determine the appropriate model, we apply the Hausman Test (Hausman, 1978). The null
hypothesis states that the preferred model is Random Effects, and the individual effects are
uncorrelated with the regressors. A significant test statistic (p-value < 0.05) leads to the rejection of
the null, in favor of the Fixed Effects model.Additionally, to correct for possible violations of the
classical assumption of homoscedasticity, we estimate all models using robust standard errors,
which provide heteroscedasticity-consistent covariance estimates (Arellano, 1987). The presence or
absence of heteroscedasticity is formally tested using the Breusch—Pagan test (Breusch & Pagan,
1979). A p-value greater than 0.05 indicates that the null hypothesis of constant variance is not
rejected, suggesting homoscedasticity.

To account for potential time-series characteristics in the data and to ensure robustness, we
also estimate a first-differenced model:

AlnGDP;; = B1AInPOP;; + B,AININF;; + B3 AInLBF;; + B, AInBM;; + A, (2)

The first-differencing eliminates the country-specific fixed effects and helps mitigate
omitted non-stationarity. This specification further supports the robustness of our main findings by
focusing on short-run fluctuations in the independent variables and their effect on GDP growth.
These estimation techniques allow us to comprehensively analyze the direct impact of
macroeconomic factors and institutional characteristics.

Research results. This paper aim is to examine how macroeconomic variables, and
institutional affiliations affect GDP growth across African countries. From Table 1, GDP exhibits a
mean of 1.38 with a standard deviation of 7.56, indicating considerable variation in economic
performance across African countries and over time. The maximum GDP (log-transformed) of
140.49 suggests that a few countries have experienced significant economic growth, while the
minimum value of -48.43 points to deep contractions in other cases, perhaps due to conflict or
macroeconomic instability. Population (POP) shows a mean of 1.99 and standard deviation of 2.99,
reflecting demographic differences across the continent. Inflation is highly volatile with a mean of
45.77 and a standard deviation of 713.43, signaling episodes of hyperinflation or monetary
instability in several countries, which aligns with the study's objective of investigating inflation’s
role in economic growth. Labor force (LBF) and Broad Money (as a percentage of GDP) also show
moderate dispersion, suggesting different capacities and financial deepening across regional blocs.

Summary statistics of the variables are presented in Table 1, while Table 2 provides the
correlation matrix. Initial correlations suggest positive relationships between GDP and population,
labor force, broad money, and military expenditure, whereas inflation shows an inconsistent
correlation pattern. To address potential multicollinearity among the regressors, rule of thumb
called variance inflation factor (VIF) test was carried out. Following the threshold suggested by
Gujarati and Porter (2009), a VIF value exceeding 10 signals the presence of harmful
multicollinearity, which can inflate standard errors and distort coefficient estimates.

Table 1. Descriptive Statistics

Variable mean std min Max
GDP 1.38 7.56 -48.43 140.49
POP 1.99 2.99 4.60 2.28
INFLATION 45.77 713.43 -16.86 23773.13
LBF 9.87 1.71 1.58 1.10
BROAD MONEY 29.70 21.88 0.01 159.94

Note: The natural logarithm transformation data of all the data are used in the regression models except the Inflation.
Source: Author (2025)
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Table 2 also presents the correlation coefficients among the key macroeconomic variables,
with p-values in parentheses. GDP appears to have a weak negative correlation with population and
labor force, though these are not statistically significant at the 5% level. Interestingly, GDP is
positively correlated with inflation (r = 0.08, p = 0.05), indicating that in some contexts, modest
inflation may coincide with higher economic activity possibly reflecting demand-driven growth
dynamics in specific regional blocs. Notably, population and labor force are highly correlated,
which is theoretically intuitive as a larger population often translates to a larger labor supply.
However, this strong correlation also raises concerns about potential multicollinearity, confirmed by
the high Variance Inflation Factors (VIFs) of 6.14 and 6.09 for POP and LBF, respectively. Such
multicollinearity could distort the estimated coefficients in regression models and must be
addressed during sensitivity analysis. Broad money shows mild to moderate negative correlations
with population (r = -0.16) and labor force (r = -0.14) **, suggesting that financial depth may be
more developed in countries with relatively smaller or more urbanized populations.

Table 2: Correlation Matrix of the variables

. BROAD
Variable GDP POP INFLATION LBF MONEY VIF

GDP 1.00

POP -0.07 1.00 6.14
(0.11) (0.00)

INFLATION | 0.08 -0.03 1.00 1.02
(0.05) (0.51)

LBF -0.06 0.91 0.01 1.00 6.09
(0.13) (0.00) (0.85)

BROAD 0.02 -0.16 -0.13 -0.14 1.00 1.05

MONEY (0.71) (0.00) (0.00) (0.00)

Source: Author (2025)

In Table 3, critical insights revealed into the stationarity of the macroeconomic variables
used in this panel data analysis. Both the Augmented Dickey-Fuller (ADF) and the Kwiatkowski-
Phillips-Schmidt-Shin (KPSS) tests were employed to ensure robustness of the stationarity checks.
The ADF test results show that GDP, population (POP), inflation, labor force (LBF), and broad
money are all stationary at the 5% significance level, as indicated by the rejection of the null
hypothesis of a unit root. Similarly, the KPSS test, which assumes stationarity as the null, also
supports this conclusion for all variables except inflation. Inflation was identified as non-stationary
by the KPSS test, suggesting a mixed stationarity condition. The combination of both tests
strengthens the confidence in the time series properties of the variables, a necessary prerequisite for
valid panel regression estimation.

Table 3: Unit root test

Variable ADF statistic ADF KPSS statistics KPSSs p-
p-value value
GDP -7.65 0.00 stationary 0.08 0.10 Stationary
POP -4.57 0.00 stationary 0.33 0.10 Stationary
INFLATION -7.98 0.00 stationary 0.47 0.05 Non- stationary
LBF -4.42 0.00 stationary 0.31 0.10 Stationary
BROAD MONEY | -5.66 0.00 stationary 0.08 0.10 Stationary

Source: Author (2025) stationarity Analysis Using Unit Root Tests

Table 4 presents the estimation results from both Fixed Effects and Random Effects models,
which assess the macroeconomic determinants of GDP growth in African countries. The Fixed
Effects model reveals that population has a negative and marginally significant association with
GDP, indicating that an increase in population may not directly translate to higher economic output
within countries over time. Labor force (LBF) has a positive coefficient (1.1552), suggesting a
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growth-enhancing effect, although the t-statistic (1.639) implies only marginal significance.
Inflation and broad money do not show statistically significant relationships with GDP under either
model, implying weak evidence of direct short-run macroeconomic effects. In contrast, the Random
Effects model yields insignificant coefficients across all variables, with notably weaker explanatory
power than the Fixed Effects specification. These contrasting outcomes support the selection of the
Fixed Effects model for explaining within-country variations over time, highlighting the importance
of accounting for unobserved heterogeneity in panel data studies of African economies.

Although the Hausman test (p = 0.25) does not reject the suitability of the random effects
model, the fixed effects model demonstrates stronger within-group explanatory power and statistical
significance. Therefore, the fixed effects model is preferred, as it better captures the heterogeneity
in GDP determinants across countries in African regional blocs.

Table 4 Estimation results of fixed and random effect model.

Variable Fixed Effect Random Effect
-1.4458 -0.0173
POP (-1.8166) (-0.0044)
-0.0051 0.0198
INFLATION (-0.1187) (0.5037)
1.1552 -0.0357
LBF (1.639) (-0.2140)
-0.0382 -0.0308
BROAD MONEY (-0.5193) (-0.5315)

Note: compares results from both Fixed Effects (FE) and Random Effects (RE) estimations
Source: author (2025)

Table 5: Hausman test
Hausman test statistic p-value
6.60 0.25

Source: Author (2025)

Discussion. The empirical findings highlight important insights into the macroeconomic and
institutional determinants of economic growth across African regional blocs. The correlation
analysis suggests limited direct association between GDP and most explanatory variables, except
for labor force and population, which exhibit stronger relationships. The presence of high
correlation between labor force and population reflects Africa’s demographic dynamics, where
population growth directly feeds into labor supply expansion. However, the negative coefficient of
population in the growth regressions raises the possibility that demographic expansion has not
translated into proportional productivity gains, aligning with recent evidence that rapid population
growth in Africa can strain infrastructure, education, and healthcare systems, thereby curbing the
growth dividend (Bloom et al., 2020).

The stationarity analysis confirms that most variables are stable, except inflation, which is
found to be non-stationary under the KPSS test. This suggests that inflationary pressures in Africa
are persistent and potentially driven by structural bottlenecks, such as supply-side rigidities and
weak monetary frameworks. The inconsistent inflation coefficients across the Fixed Effects (FE)
and Random Effects (RE) models reflect the heterogeneous experiences of African economies in
managing price stability. Some regional blocs with stronger monetary policy credibility have
succeeded in insulating growth from inflationary volatility, while others continue to face growth-
eroding inflationary spirals (Anyanwu & Erhijakpor, 2023). The findings suggest that
macroeconomic stability, particularly in price management, is crucial for translating monetary and
fiscal policies into sustained growth.

The labor force variable exhibits a positive coefficient in the FE model, which is consistent
with the argument that human capital remains a central engine of growth. However, the weak
statistical significance points to underutilization of labor resources due to high unemployment,
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skills mismatches, and underdeveloped labor markets in many African economies. This supports the
view that expanding labor supply, in the absence of complementary structural reforms, does not
automatically enhance productivity or output (Fox & Gandhi, 2022). Policymakers should therefore
prioritize investment in education, vocational training, and labor market reforms that align
workforce skills with industrial and technological demands to unlock the growth potential of
Africa’s demographic dividend.

Broad money supply exhibits a negative and insignificant relationship with growth, which
resonates with findings that financial deepening in Africa has often failed to generate inclusive
growth due to shallow capital markets and weak financial intermediation (Beck & Maimbo, 2021).
This suggests that monetary expansion alone does not stimulate productive investment, but rather
risks fueling inflationary pressures when not accompanied by institutional reforms that strengthen
credit allocation and financial inclusion. Strengthening the regulatory framework, improving
banking supervision, and expanding access to financial services remain essential steps toward
transforming liquidity growth into real sector development.

The results further underscore the structural heterogeneity of African economies. Regional
blocs such as the Southern African Development Community (SADC) with relatively advanced
financial systems exhibit different macroeconomic dynamics compared to those in the Economic
Community of West African States (ECOWAS) or the East African Community (EAC), where
structural transformation is still nascent. This heterogeneity implies that ‘“one-size-fits-all”
macroeconomic strategies are unlikely to succeed. Policymakers must adopt region-specific
approaches, recognizing differences in institutional quality, financial depth, and demographic
patterns (Fosu, 2022). A nuanced understanding of these variations is key to designing growth
strategies that are both context-sensitive and effective.

From a theoretical perspective, the weak and sometimes negative associations of population
and broad money with growth indicate deviations from traditional neoclassical growth expectations.
Instead, they lend support to endogenous growth theories that emphasize the role of human capital,
innovation, and institutional quality in sustaining long-term growth. For Africa, this suggests that
macroeconomic aggregates alone cannot drive growth unless embedded within institutional
frameworks that foster innovation, technological adoption, and governance reforms (Acemoglu &
Robinson, 2020). This reinforces the argument that growth in Africa is as much a function of
institutional design as it is of factor accumulation.

The policy implications of these findings are multifold. First, population management
policies should be embedded within broader human capital strategies to ensure that demographic
expansion translates into productive capacity rather than economic strain. Second, inflation
management requires stronger monetary frameworks and regional coordination, especially in
currency unions, to prevent destabilizing price shocks. Third, financial sector reforms must
prioritize deepening intermediation channels, expanding financial inclusion, and aligning credit
with productive investments. Finally, labor market reforms that integrate youth into productive
sectors are essential for harnessing the continent’s demographic dividend. Together, these measures
would help African economies overcome structural rigidities and place them on a sustainable
growth trajectory.

Conclusions. The investigation of our study was carried out by taking into account
macroeconomic data of 48 African countries based on panel data analysis, the findings entail
several policies implication for the governments of African countries. First, this study encourages
both national and regional bloc in Africa continent to increase their labor force through industrial
and institutional developments, this can be however achieved through an enabling business
environment that will encourage both foreign and local investor to investor in different sectors.
Moreso, government tax policy should be friendly for the creation of more companies, this will
encourage labor force and invariable drive economic growth. Africa continent as one of the most
endowed with natural resources and 70% of her population are youth between the age of 18-50, if
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the resources is managed properly and the youths are engaged carefully, Africa bloc regions will
become major player in the supplying of valuable raw materials to the western, Asia and America
countries. According to inference from our study, labor force had highly significantly influence
GDP growth. In lie to this, countries across the regional blocs of the continent of Africa are advise
to take the advantages of numbers, since there is strength in numbers, ECOWAS, SAHEL, SADC
are encouraged to foster inter-trade among themselves as this will facilitate more jobs opportunities
and economic stability. In line with Gossel and Biekpe (2014), Oladipo (2010), Adam et al. (2017),
and Ribaj and Mexhuani (2021), posited the extant literature on the determinants of economic
growth, my findings show similarities but also differences.

To sum up, a wealth of research over the years has consistently highlighted the multifaceted
obstacles that African nations encounter in their quest for sustainable economic growth. These
hurdles are often rooted in deficiencies across vital sectors such as transportation infrastructure
(including air, land, and sea), the educational and professional capacities of the workforce, public
health services, general living conditions, investment climate fragmentation, political unrest,
inadequate legal frameworks, threats to personal and national security, limited life expectancy, and
governance structures frequently marred by corruption.
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MaxkpoeKkoHOMIYHi Ta iHCTHTYLiliHI 1eTepMiHAHTH eKOHOMIYHOI0 3POCTAHHSA B PeriOHANBHUX 0/10KaxX Adpuku:
aHaJIi3 NaHeJIbHUX JaHUX

Anomauyisn. EkoHOMIUHe 3pOoCTaHHs 3aUIIaeThes (PyHIaAMEHTAILHUM OPIEHTHPOM JUTS OLIHKY TpaHchopMariii
€KOHOMIK y PO3BHHEHHX, KpaiHaX, II0 pPO3BHBAIOThCA, Ta KpaiHax, IO BXOMATh, CBITi. B adpukaHChKOMY KOHTEKCTI
perionansHi ekonomiuHi crineHOTH (PEC), Taki sk EKOBAC, CAPK, KOMECA Ta CxinnoadpukaHchka CIiJIbHOTA, €
CTpaTeriyHuMH IUIaThOpMaMH, A€ 3pOCTaHHS MOXKE MOCHIIOBATH AOXiJ Ha IyIIy HAaceJeHHsS, CTBOPEHHS poO0OYHMX
MICITh, IHO3EMHI IHBECTHIIIT Ta JOOPOOYT.

IocranoBka npo6Jiemu. He3Baxkaroun Ha 11el OTeHIial, adpUKAHCHKI EKOHOMIKH IIPOAOBXKYIOTh CTUKATHCS
3 BHKIMKAMH, M0 OOMEXYIOTh 3pOCTaHHSI. MakKpoeKOHOMIYHA HecTaOiIbHICTh, cladka IHCTUTYIIHA e(eKTUBHICTD,
neMorpadigHuil THCK Ta CTPYKTYPHI BPa3IMBOCTI IIOCTIHHO MEPENIKOKAI0Th iHKITIO3UBHOMY Ta CTAJIOMY PO3BHUTKY.

Hepo3p’sa3ani acnexkT. Xo4da HasiBHI JOCTIHKEHHS PO3TILAAI0Th IeTEpPMiHAHTH 3pOCTaHHA B Adpuri, 6arato
3 HUX OOMEXEHI KOPOTKHMH YaCOBHMH TOPHM30HTaMH, (OKYCOM Ha OIHIM KpaiHi 9¥M BY3bKHM Ha0OpPOM 3MiHHHX.
BHacmiok 1poro oOMekeHa yBara TpHIIEHa IOBIOCTPOKOBIM B3aeMopii aeMorpadiuHuxX, IHCTUTYHIHHHX Ta
MaKpPOEKOHOMIUHUX ()aKTOPIB Y Pi3HOMAHITHUX PETIOHATBHUX OJIOKAX, IO 3ajIHIIa€ KPUTUYHI MPOTAIMHU B TOITHIl
HEBHPILICHUMH.

Mera cratTi. Lle gocnijpkeHHs cripsMOBaHe Ha BHBYEHHS MaKpOEKOHOMIUHHX Ta IHCTHUTYHIHHHX JIpaiiBepiB
3poCTaHHs B apUKAHCHKUX perioHanbHUX 010Kax 3 1960 mo 2022 pik. 3acrocoBytoun pamku STIRPAT, BoHO omiHIOE,
SIK IMHaMiKa HaceJeHHs, iHQUIALis, podoya cCuila, IIMPOKI TPOIIOBI arperaTd Ta BUTPATH Ha BIHCHKO BIUIMBAIOTH HA
3poctanss BBII, BpaxoByto4n CTpYKTYpHI 3pyIICHHS, peOPMH TONMITUKA Ta 30BHIIIHI IITOKH.

OcHoBHuii MaTepian. BukopucroByroun 30amancoBaHy maHenb 48 appukaHCHKHX KpaiH, aHalli3 3aCTOCOBYE
Mozeni 3 hikcoBaHUMU e(heKTaMu, BUITAAKOBIMH e()eKTaMH Ta MOJIEINI TEePIINX PI3HUIIH JJIS BUPIMICHHS SHIOTCHHOCTI
Ta TETePOTeHHOCTI. Pe3ynbTaTe MOKa3yloTh, IO PO3IIUPEHHS POOO0YOi CHIIM CHIIBHO MIATPHMYE 3POCTaHHSA, TOML SIK
3pOCTaHHs HACEJICHHS YWHUTHh HE3HAUYHUHN HeraTUBHHUNA eekT. [H(IAIis Ta mIpoKi rpomoBi arperaTu JeMOHCTPYIOTh
cmaObkuii mpsmuii BrtMB. Mogens 3 QikcoBaHUME edeKTaMH HalKpamie BimoOpaskae Bapiamii BcepeanHi KpaiH,
HIIKPECITIOI0YH BOKIIMBICTh XapaKTEPUCTHUK, CIIEHU(IUYHHUX ISt KpaiHu, y GOpMyBaHHI pe3yJIbTaTiB 3pOCTaHHS.

BucHoBku. Pe3ynbratu cBiguaTh, 1m0 adpuKaHChKi KpaiHM MOBHHHI BUKOPHCTOBYBATH CBill lemMorpadidHuii
JMBIJICH]], TIOCHJIIOBATH IHCTUTYILIWHI paMKd Ta CHPUSATH PETiOHANBHIA I1HTerpamii Ui NOCATHEHHS CTaJoro Ta
IHKJIFO3MBHOTO 3pocTaHHs. OXOIUTIOIYM INICTh JECATHIIITH Ta KiJIbKa OJIOKIB, JOCIHIIPKEHHS MPOIOHYE OPHIiHAIBHI
IHCalTH IS TIOJIITHKIB Ta MAapTHEPIB 3 PO3BUTKY, HAJAIOUM MIMPLIY J0Ka30BY 0a3y sl CTpaTeriid, OpieHTOBaHMUX Ha
3pocTanHs, B Adpuii.

Knrouosi cnosa: exonomiune 3pocmanms, NOMIK IHeeCmMuyil, eHOO2eHHUU, NAHENbHI OaHi, THCMUMYYIliHA
meopis

Dopmyiu: 2; puc.: -; Tabu.: 5; 6i6m.: 55.
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growth in African regional blocs: a panel data analysis. ®@iHaHCOBO-KpEANUTHI CHCTEMH: TIEPCIICKTHBH PO3BUTKY. Ned(19)
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The impact of banks liquid reserve and food export on economic development

during conflict

Abstract. Bank liquid reserve and food production provides a lifeline for effective and productive
economic activities.

The objective of this paper is to analyse the effect of banks liquid reserve and food export on
economic development during conflict and used Ukraine’s data as a case.

Problem statement. Bank liquidity position triggers a trade-off between bank credit risk performance
and bank profitability. A delicate balancing act thus subsists between holding high liquidity at the expense of
credit lending, investment boosting and economic growth, profit returns and credit risk incurrence.

Purpose of the article. The purpose of this article is to evaluate how a combined effect of bank
liquidity and food export affects economic growth, the degree of growth and the slant of growth.

Unresolved aspects of the problem. there is scarcity of literature on the joint effect of bank liquidity
and food export on economic growth of a country in conflict — particularly in contemporary Ukraine case.

Presentation of the main material. The paper applied a quantitative approach by using the multiple
regression model to examine the relationships. Secondary data on bank liquid reserve, food export and GDP
for Ukraine was collected from economic indicator data archives of the World Development Indicators.

Conclusions. Results from the analysis indicates that bank liquid reserve and food export have a
significant impact on Ukraine’s economic performance during the war. The overall F-statistic is Signiant at
P=0.000496. Furthermore, bank liquid reserve is significant at P=0.000495 with a positive regression
coefficient of 122.3883. In addition, food export is significant at p=0.006234 with a negative regression
coefficient of -131.289. The model’s coefficient of correlation is high at 0.884089 showing a close
correlation. In addition, coefficient of determination (R is high at 0.781613 and adjusted R® at 0.737936
which indicates a good model fit. The positive coefficient for bank liquid reserved indicates that bank liquid
reserve has a positive and significant effect on Ukraine’s economy during the war, which implies that the
capacity of banks to attract more liquid reserve provides significant assistance to Ukraine’s economic
resilience during the time of conflict. Although food export is significant, but it has a negative coefficient
emanating from the obstructions of exports logistics during the conflict as alternative routes of export comes
at higher costs. The findings contribute to the literature by indicating that a healthy bank sector with sufficient
liquid reserve is vital to support economic vibrancy and resilience during conflict.
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Introduction. Credit availability and financial stability are the key primary avenues through
which bank liquid reserves impact economic development and resiliency. Often required by central
banks as a prudential requirement, bank liquid reserves are the percentage of bank assets held in
cash or near-cash form. On the one hand, banks would possess less cash availability for lending
when reserve level requirements by the central banks are high. This is because if central banks
require the banks to place a higher percentage of banks’ deposits with the central bank, this reduces
the level of liquid reserves with the banks to offer loans and credit facilities (Acharya & Rajan,
2024; Mora, 2014). This could slow the pace of economic development by decreasing the
availability of credit, which would limit investment and the expansion of the private sector.

Maintaining sufficient liquid reserves helps banks to honour withdrawal request obligations
and withstand shocks to the economy. Long-term sustainable growth is promoted by investment
attraction, and public confidence is raised when financial institutional remain stable through liquid
reserve reliability. Therefore, liquid reserve position of the banks helps to determine the stabilizing
effect on the economy. Accordingly, liquid reserved level may have a twofold effect on the
economy: higher reserves can protect the economy from crises and thereby promote development in
the long term, even though they may restrict credit creation and investment in the short term
(Swamy & Narayanamurthy, 2025). The ability of the system to balance these two conflicting
effects helps in the short to long term determination of the extent to which liquid reserves affect or
impede economic development.

Literature Reviews. The supporting literature is divided into two sections, namely the
theoretical foundation; this is followed by other parts which looks at bank reserve and financial
liquidity, bank liquid reserve and the economy during conflict, the Ukraine case, lessons from other
conflict zones, and food export sustenance role in Ukraine during the war.

Theoretical Foundation. This paper draws theoretical rooting from a mixture of related
theories such as theories of Financial Intermediation, Liquidity Preference and Bank Reserve, The
Diamond-Dybvig, and the Credit Market Imperfections. The role of banks in mobilizing savings
and directing them toward profitable investments is explained by the theory of financial
intermediation. According to the theory, banks can lower transaction costs and promote economic
growth by pooling their resources. According to this theory liquidity management and
intermediation efficiency are intimately related (Gbadebo, 2024). Similarly, liquidity preference
theory plays an important paradigm role in understanding the interplay between bank reserve and
liquidity. According to the liquidity preference theory, economic agents require liquidity for
speculative precautionary and transactional purposes (Bibow, 2013). This implies that to preserve
trust and avoid liquidity shortages banks must have liquid reserves. There is however a trade-off
between return and liquidity suggesting that holding too much cash on hand could take resources
away from more useful applications (Bolos et al, 2025; Acharya & Rajan, 2024). According to
Diamond and Dybvigs (1983), when depositor confidence wanes, banks are susceptible to runs.
However, the stabilizing function of liquidity in banking systems is highlighted by the fact that
sufficient reserves and deposit insurance reduce this risk. This offers a theoretical justification for
reserve requirements set by central and/or reserve banks.

Bank Reserves and Financial Stability. Higher reserves according to empirical research
act as a liquidity buffer lowering the risk of banking crises (Demirgiic-Kunt & Detragiache, 1998).
Additionally, Berger and Bouwman (2009) discover that the development of liquidity enhances
systemic resilience fortifying the connection between reserves and stability. On the other hand,
reserves might limit the amount of credit available.

Saxegaard (2006) examined the efficacy of monetary policy and excess liquidity in Sub-
Saharan Africa. He compared the amount of reserves deposited with the central banks to money in
vaults than what is mandated or required by law. Additionally, he highlighted that Both
precautionary and involuntary excess reserves serve different purposes which align with single
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corporate objective whilst at the same time assists with economic growth. Banks hold them
consciously especially to satisfy liquidity or prudential requirements.

Reserves and economic activity are mediated in large part by the availability of credit.
Agénor, Aizenman and Hoffmaister (2004) show that excess liquid assets in Asia signals credit
constraints during crises while Gambacorta and Marques-lbanez (2011) show that tighter reserve
policies reduce loan growth. Thus, a crucial component in comprehending the macroeconomic
influence of reserves is the relationship between reserves and credit. Development is influenced by
credit availability primarily through investment. King and Levine (1993) and Levine (1997) found a
significant correlation between growth and financial development as measured by credit expansion.
Similarly, according to Beck, Levine and Loayza (2000) efficient credit markets encourage capital
formation and entrepreneurship. Investment-led growth may suffer if credit is restricted through
high reserves demands by the central banks. Development experts suggest that development and
reserves have a complicated relationship.

Bank Liquid Reserves and the Economy During Conflict. Armed conflicts present
special difficulties for financial systems, which frequently make liquidity constraints worse while
also raising the demand for stable financial intermediation. The function of bank liquid reserves in
these situations goes beyond simple financial prudence and turns into a vital component of
economic resilience. In the face of severe uncertainty, banks with sufficient liquidity buffers can
sustain vital payment systems, withstand abrupt deposit withdrawals and keep extending vital credit
to priority sectors. Conflict periods raise the risk of unexpected liquidity shortages, disruption of
financial systems and erosion of investor confidence. The value of bank liquid reserves becomes
more crucial during these uncertain times to act as a cushion to economic shock. This is important
as sufficient liquidity cushions enable banks to continue lending to vital economic sectors to meet
unforeseen withdrawals and maintain payment systems. Without these safeguards wars can quickly
lead to bank failures which exacerbate the devastating effects of war on the economy. First by
maintaining trust in the banking system, liquid reserves help to stabilize situations during times of
conflict. The need for precautionary withdrawals increases dramatically when businesses and
households experience increase uncertainty. To avoid panic-induced bank runs that would otherwise
cause the financial sector to become unstable, banks hold adequate liquidity to fulfil their
commitments (Diamond and Dybvig 1983). Additionally, bank reserves make it possible to
continue giving priority sectors the necessary credit during times of conflict. To pay for urgent
necessities like food imports, humanitarian aid and the repair of vital infrastructure, governments
frequently turn to the banking sector.

Therefore, it is essential to have a liquid banking system to guarantee that these industries
continue to operate even as private investment contracts (Agénor, Aizenman & Hoffmaister 2004).
Furthermore, liquidity buffers reduce the chance of a systemic financial collapse during times of
conflict when external shocks like currency depreciation, capital flight or hyperinflation occur. The
survival of the overall economy depends on banks’ ability to absorb shocks and sustain interbank
lending through the maintenance of reserves (Demirgiig-Kunt & Detragiache 1998). Liquid reserves
hasten economic stabilization during the post-conflict recovery phase. Banks that have enough
liquidity at the end of the conflict are better equipped to support reconstruction efforts start lending
again and win back the trust of investors and depositors. As a result, liquid reserves help economies
to recover more easily and grow over the long run in addition to providing a buffer during times of
conflict.

The Ukraine Case. The ongoing war in Ukraine offers a compelling example of how liquid
reserves support economies during times of conflict. Ukraine’s banking industry remained
remarkably stable with no significant bank runs or systemic collapses despite the extensive
disruptions caused by the conflict. High capital and liquidity ratios that were above regulatory limits
served as the foundation for this resilience guaranteeing the ongoing operation of deposit
withdrawals and payment systems (Center for Economic Strategy [CES], 2022; VoxUKkraine, 2022).
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By establishing temporary capital controls fixing the exchange rate to protect reserves and offering
emergency liquidity facilities the National Bank of Ukraine (NBU) further strengthened stability
(Redcliffe Partners, 2022). Because of this even during times of war more than 70% of bank
branches stayed open and digital payment systems ran virtually without hiccups (VoxUKraine,
2022). More significantly banks started increasing credit by the end of 2023 with corporate lending
rising by more than 20% and retail lending by more than 30%. This demonstrated how liquidity
buffers helped the financial system not only survive but also aid in recovery efforts (National Bank
of Ukraine [NBU], 2024). Thus, the Ukrainian case shows that although having large liquid
reserves may limit credit in times of peace, they are an essential lifeline for economic resilience and
financial stability during times of conflict. Ukraine is particularly important in this discussion
because according to Kyiv Independent, during the early stage of Russian invasion,some parts of
Ukraine was occupied, economic activities were affected as Ukraine banks lost over 10 billion
hryvnia ($246 million) in March 2022 (Kyiv independent, 2025).

Lessons from Other Conflict Zones. Additional evidence of the crucial role of bank
reserves can be found in other economies affected by conflicts. For example, insufficient liquidity
buffers during the Syrian civil war exacerbated the country’s economic contraction by causing
widespread banking distress capital flight and the breakdown of intermediation functions (World
Bank, 2017). Similarly, the depletion of foreign reserves and poor liquidity management in
Lebanon—a country experiencing protracted political unrest and a financial crisis rather than a
traditional war—caused a systemic banking collapse that paralyzed credit markets and hampered
economic recovery (International Monetary Fund [IMF], 2020). Conversely nations with more
robust liquidity positions during conflicts like certain West African states during regional conflicts
were better equipped to maintain payment systems and continue making small but vital loans to
critical industries (Demirgilig-Kunt & Detragiache, 1998). These examples collectively demonstrate
how liquid reserves have two sides: in times of crisis or conflict they are essential for ensuring
financial stability, upholding public trust and creating the framework for recovery after a conflict
but in times of peace they may seem conservative and limit instantaneous lending opportunities.

Food Export Sustenance Role in Ukraine During the War. The previous sections have
examined the role of bank liquid reserve in sustaining the economy of Ukraine as it endured the
conflict. This session looks at another important variable that has helped to sustain Ukraine’s
economy during the war, which is food export. Exports of agricultural products are an important
part of the overall economy and have a big impact on economic expansion. Incorporating food
exports into your model allows you to separate the precise effect of banking while taking other
significant economic variables into consideration. This contributes to a more precise and
sophisticated understanding of the connection between financial development and economic
growth. Notwithstanding the destruction caused by war Ukraine’s agricultural industry has been
vital to maintaining both the country’s economy and global food security.

Known as the breadbasket of Europe Ukraine was responsible for approximately half of the
worlds sunflower oil exports and 10% of its wheat exports prior to the conflict (Wikipedia, 2025a).
Ukrainian exports fell precipitously as ports were blockaded in early 2022 but this lifeline was
restored with the aid of strategic agreements and flexible logistics. A key factor in the reopening of
maritime trade was the July 2022 Black Sea Grain Initiative (BSGI). More than 33 million metric
tons of grain and other food products were successfully transported through secure maritime
corridors between July 2022 and mid-2023 relieving pressure on the worlds food supply and
boosting Ukraines export earnings (Wikipedia, 2025b; SIPRI, 2023; CSIS, 2025).

Ukraine maintained export routes via a humanitarian maritime corridor even after the BSGI
ended in July 2023 delivering 40.8 million metric tons in December 2023 alone (CSIS, 2025).
Ukraine swiftly adjusted and created overland Solidarity Lanes with EU partners which caused
trade in agricultural products to nearly double to €13 billion in 2022 (Transnational Institute, 2022).
With monthly outflows of 4-5 million metric tons (prewar levels were approximately 6 million) the
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Ukrainian Sea Corridor which was established in mid-2023 has assisted in the recovery of exports
to levels that are almost identical to those of the War (UAC, 2024).

These flows from export of food assists with the provision of vital support to the economy’s
survival such as:

* Financial lifeline: During the war Ukraines top source of foreign exchange earnings has been
agriculture exports especially grains and sunflowers which have helped pay for imports and
government revenue.

» Impact on the world: Ukraine’s ongoing exports helped to ease the worlds food shortage. Its
agricultural exports resilience helped stabilize markets and provided food-deficit nations
particularly those in the Middle East and Africa with relief (Atlantic Council, 2024).

* Domestic adaptation: To prevent harvesting losses and facilitate exports Ukraine implemented
temporary infrastructure and mobile storage after traditional storage capacities were exceeded with
assistance from other countries (Transnational Institute, 2022).

Relatively few studies give specific focus on bank liquid reserves as a driver of economic
development despite a wealth of research on the connections between finance and economic
growth. Majority of studies view reserves as a component of monetary policy rather than a factor
that directly influences growth. Furthermore, despite the preponderance of literature on the
importance of high reserve requirements, there is little evidence from Ukraine on the effect of banak
liquid reserve on the economy during the times of conflict. This leaves a glaring hole for additional
research. This paper contributes to the literature by focussing on how bank liquid reserve combines
with food export to drive the Ukraine’ economy during the times of war. The following section
presents the method and results.

Purpose, objectives and research methods. The objective of this paper is to analyse the
impact of bank liquid reserve and food export on economic development during conflict. The
purpose therefore is to evaluate the extent of combined effect bank liquidity and food export on
economic growth of Ukraine. The paper applied a positivist paradigm, which is suitable for
measuring the relationship between quantitative variables. Secondary data on bank liquid reserve,
food export and GDP for Ukraine was collected from the countries’ bank performance archives of
the World Development Indicators. The paper applied a multiple regression technique for data
analysis. Given the focus on bank liquid reserve and food export, it became apposite to include the
two independent variables in the model to measure their impact on economic growth of Ukraine.

Accordingly, the general model equation used in the analysis is:

Y=o+ Brx1+ BaXaF €urriiiii (D)
where: y = the dependent variable (GDP used as the proxy for economic growth in this
paper), x: and xo = the independent variables (bank liquid reserve and food export
respectively), o = the y-intercept, B: and B = the regression coefficients accounting for the change
iny variable for every one-unit of change in the independent variables x: and x. correspondingly,
and ¢ = representing the random error term, which represents unaccounted variables in this model.

Research results. Table 1 indicates that bank liquid reserve and food export does have a
significant impact on Ukraine’s economic performance during the war. This is visible at F-
significance = 0.00049674. The individual independent variables performance is depicted by their
probability values and regression coefficients. Bank liquid reserve is significant at P= 0.000495
with a positive regression coefficient of 122.3883. In addition, food export is significant at p =
0.006234 with a negative regression coefficient of -131.289. Overall, coefficient of correlation is
high at 0.884089 showing a close correlation. In addition, coefficient of determination (R?) is high
at 0.781613 and the adjusted R? at 0.737936 which indicates a good model fit. The positive
coefficient for bank liquid reserve indicates that bank liquid reserve has a positive and significant
effect on supporting Ukraine’s economy during the war, which implies that the capacity of banks to
attract and retain more liquid reserve will help the Ukraine’s economy to be resilient in the time of
war.
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To further authenticate the statistical significance established by the p-values, the t-statistic
provides additional results from the data analysis. Accordingly, from Table 1, the t-statistic and
standard error for each independent variable gives further predicting significance insight, which
substantiates the influential power of the bank liquid reserve and food export on the GDP per capita
of Ukraine. The bank liquid reserve indicates a standard error of approximately 24, which is
relatively low, and hence resulting in a t-statistic of 5, which is greater than conventional absolute t-
value threshold of 2 or 2.5 generally regarded as suggestive of highly significant relationship.
Therefore, the t-value of 5, indicates that bank liquid reserve coefficient is up to 5 standard errors
far away from zero — which is good enough. Also, with its positive sign, the t-statistic of 5 provides
further evidence that bank liquid reserve has a significant and positive impact on the performance of
Ukraine’s GDP per capita. In comparison with the standard error of food export, the standard error
of bank liquid reserve is higher, which thus offers a better precise estimation of the coefficient. The
food export independent variable indicates a t-static of -3, which depicts that the food export
coefficient is 3 standard errors far away from zero value, which is also fair enough although lower
than the value for bank liquidity. The t-statistic value of -3 is also indicative of statistical
significance of food export because it is also greater than the absolute t-statistic threshold of 2 or
2.5. however, unlike the t-statistic of bank liquid reserve, which has a positive sign, the t-statistic of
food export with -3 has a negative sign which indicates a negative relationship within this period of
conflict. This shows that increase in food export within this period has a negative effect on the GDP
per capita. This is not surprising given the heavy costs incurred to export foods using a more
expensive supply chain logistics, which may lead to export costs overshooting the revenue.

Furthermore, in concluding the results that the two independent variables (bank liquid
reserve and food export) are both statistically significant within the conflict period in influencing
the movement in the dependent variable (GDP per capita), the lower 95% and upper 95%
confidence intervals provide additional insight to conclude the significant results. A look at Table 1
shows that the confidence intervals are between 68 and 176 for the lower 95% confidence level, and
between -216 and -46 for the upper 95%. Given that none of these intervals contain zero, the result
of statistical significance is further confirmed at both lower 95% and upper 95% confidence
intervals.

Discussion. The negative regression coefficient for food export may not be perceived as a
surprise. This can be explained by supply chain disruptions which emerged at the advent of the
invasion of Ukraine which blocked logistics routes for exporting agricultural produce. The exports
that passed through were made at higher costs given the alternative diversion routes that takes
longer time and hence more financially expensive. In addition, prices plummeted given the pile-up
of produce waiting for exports. The logistics setbacks also made the revenues from sales to fall
below the production costs of producers. Overall, the quantity of food export and the attendant
revenue declined due to limited supply chain routes (Countryman et al, 2025; Martyshev et
al., 2023). The findings of this paper corroborate the previous research findings, which showed that
liquidity creation has a relationship with economic growth (Almeshari et al., 20233).

The findings of this paper signals urgent need for various support which would enable the
country to benefit from food export during the time of conflict. Such support would include
increases in facilitating export supply chain route from neighbouring EU countries to increase the
volume of exports which may thus improve revenue to producers and a boost to the country’s GPD.
The findings on the positive link between bank reserve and growth requires that adequate support —
national and international should be accorded to the banks to assist them in retaining enough reserve
to boost economic sustainability during the time of conflict.
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Table 1. Summary Output of Regression Result: Dependent Variable is GDP Per Capita
Regression Statistics
Multiple R 0.884089
R Square(R?) 0.781613
Adjusted R? 0.737936
Standard Error 544.3146
Observations 13
ANOVA
df SS MS F Significance F

Regression 2 10603913 5301956 17.89519 0.00049674
Residual 10 2962783  296278.3
Total 12 13566696

Coefficients Standard t Stat P-value Lower 95% Upper

Error 95%

Intercept 6580.48 1145523  5.744521  0.000187 4028.096437 = 9132.864
Bank L. reserve 122.3883 24.21004 5.05527 = 0.000495 68.44493675  176.3316
Food export -131.289 38.06306 -3.44924  0.006234 -216.0983019 -46.4787

Conclusions. This paper joins contemporary research discussions tailored to banking and
finance imperatives during war and specifically tailored to the role of bank liquid reserve in
maintaining the economy of Ukraine during the war. The literature contains related empirical
research but have rarely had direct examination of a joint effect of bank liquid reserve and food
export on the economy of Ukraine. Hence the core objective of this paper from the onset was to
examine the impact of bank liquid reserve and food export on economic development during
conflict. The paper thus adds an important novelty to existing array of related discourse by fostering
a new slant that amalgamates the impact of banking sector and agricultural sector vis-a-vis food
export on the economy.

Although these two sectors belong to two different genres of the economy, but they are
synergistic and cooperative and should offer a joint booster to every economy under normal
circumstances. However, this paper has demonstrated how the two macroeconomic variables may
divert during war. With data on Ukraine’ food export, bank liquid reserve and economic
development, the regression results indicate that both variables are highly significant on their effect
on economic development with P-values way below one percent alpha value.

However, their direction of impact differs; whilst bank liquid reserve provides a positive
effect on economy development during war, food export assumes the contrary, not because of lack
of food production but chiefly because of obstructed export logistics, reduced export and high cost
of export. Accordingly, the economy of Ukraine would retain resiliency with a sustained bank
liquid reserve. The banks can assist the economy by utilizing various avenues for attracting,
improving and retaining liquid reserve. Food export could support the economy of the nation with
assistance from neighbours, the EU and international community in smoothing its food export
logistics to enable more export of food through normal channels without incurring additional costs
of diversion logistics, which erodes food export revenues to producers and the economy.
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Bnuius nikBinHuX pe3epBiB 0aHKIB Ta eKCIOPTY Xap4YOBUX NPOAYKTIB HA eKOHOMIYHH PO3BUTOK Mif yac
KOHpIiKTY

AnoTtauis. JIikBinHI pe3epBru OaHKIB Ta BHPOOHHUIITBO XaPUYOBUX MPOAYKTIB 3a0€3MEUYIOTh KUTTEBO BAKIHBY
MATPUMKY TSI €PEKTHBHOI Ta MPOAYKTHUBHOI €KOHOMIYHOI HisTBHOCTI. MeTa i€l CTaTTi MOJNATae B aHAaNi3l BILIUBY
JMKBITHUX pe3epBiB OaHKIB Ta EKCHOPTY Xap4YOBHUX NPOMYKTIB HAa EKOHOMIYHHHA pPO3BUTOK IMiA Yac KOH(DIIKTY,
BUKOPHUCTOBYIOUH JaHI YKpPaiHU AK MPHUKIA.

IMocTanoBKa npo6JeMu. [1o3uiis TiKBIZHOCTI GaHKIB CIPHUMHSIE KOMIPOMIC MK €(heKTUBHICTIO KPEAUTHOTO
pU3KMKy OaHKiB Ta MpHOYTKOBIiCTIO OaHKIB. TakuM YMHOM, ICHYE JeNliKaTHUI OanaHCyBaJlbHUIM aKT MiX YTPUMAaHHIM
BUCOKOi JIIKBIIHOCTI 3a paxyHOK KpEIWTYBaHHS, CTUMYJIOBaHHS IHBECTHII Ta EKOHOMIYHOTO 3POCTaHHS,
NpUOYTKOBOCTI T BUHUKHEHHS KPEJUTHOTO PUBHUKY.

Mera crarrti. Mera wmi€i cTaTTi — OIIHUTH, SK KOMOIHOBaHWH BIUIMB JIKBIZHOCTI OaHKIB Ta EKCIIOPTY
XapuoBHX NPOJYKTIB BIFIMBAE HA €EKOHOMIYHE 3POCTaHHS, CTYIIIHb 3POCTaHHS Ta HAIPSIMOK 3POCTaHHSI.

Hepo3p’a3ani acniektn npodsaemu. IcHye nediuuT jirepaTypy IOJ0 CHUIBHOTO BIUIMBY JIIKBIIHOCTI OaHKIB
Ta EKCIIOPTY XapUOBHX IMPOIYKTIB Ha €KOHOMIYHE 3POCTAaHHS KpaiHM B CTaHI KOH(]IIKTY — OCOONHMBO B KOHTEKCTI
CY4acHOTO BUIIAJKy YKpaiHu.

OcHoBHHIT MaTepiai. Y CTaTTi 3aCTOCOBAHO KUTBKICHHU MiIXiJ 32 TOTIOMOTOI0 MOJENi MHOKHHHOI perpecii
JUTA TOCTIKSHHS B3a€MO3B’I3KiB. BTOpHHHI aHi m010 JTiKBITHUX pe3epBiB OAHKIB, EKCIIOPTY XapUOBUX MPOAYKTIB Ta
BBII Ykpainu 3i0paHo 3 apxiBiB JaHUX eKOHOMIYHUX MOKa3HHUKIB CBITOBUX IHAWKATOPIB PO3BUTKY.

BucHoBku. Pe3ynpraté aHamizy CBiguaTh, IO JIKBigHI pe3epBH OaHKIB Ta EKCIIOPT XapUOBHX IMPOAYKTIiB
MaroTh 3HAYHMI BIUIMB HAa €KOHOMIYHI IMOKa3HWKW YKpaiHU Mia 4ac BiiHU. 3arajpHa F-cTaTucTuka € 3Ha4yIION Npu
P=0,000496. Kpim Toro, JikBiJHi pe3epBu OaHkiB € 3Hauymumu pu P=0,000495 3 nozutnBHIM Koe(illieHTOM perpecii
122,3883. [lomaTkoBO, €KCIOPT Xap4oBUX MPOAYKTIB € 3HauymuMm mpu P=0,006234 3 HeraTuBHUM KoedilieHTOM
perpecii -131,289. Koeoiuient kopemnsuii Mmozaeni € Bucokum — 0,884089, m1o cBiguuts npo ticHui 38’130K. Kpim Toro,
koedinient nerepminanii (R?) e Bucokum — 0,781613, a cxopuroBanuii R?> — 0,737936, mo Bka3zye Ha J00py
MIPUCTOCOBaHICTh Mojeni. [1o3uTuBHUI Koe(dillieHT I JTIKBITHUX pe3epBiB OaHKIB CBIAYUTH MPO Te, IO JIKBiTHI
pe3epBU OaHKIB MalOTh MO3WTHBHHUH 1 3HAYYIIMH BIUIMB Ha €KOHOMIKY YKpaiHM IiJ] Yac BiffHM, IO O3HAYae, IO
3/IaTHICTH OAHKIB 3aJTy4aTH OUTBINE JIIKBIAHUX PE3EPBIB Haja€ 3HAUHY JIOTIOMOTY JJIsl EKOHOMIYHOI CTIMKOCTI YKpaiHu B
yacHu KOHQUIIKTY. X04a eKCIIOPT XapuOBHX IPOAYKTIB € 3HAUYIINM, BiH Ma€ HETATUBHUH KOe(illi€HT, 10 TOXOIHUTH Bif
TIEPeIKO]] y JIOTICTHIII eKCHOPTY MiA 4Yac KOH(IIKTY, OCKINbKH aJbTePHATHBHI MapHIPyTH EKCHOPTY KOIITYIOTH
nopoxde. PesynmpTatr TOMOBHIOIOTH JIITEpaTypy, BKa3ylodd Ha Te, IO 3JOPOBHI OAHKIBCHKHH CEKTOp 3 JOCTaTHIMH
JIKBIIHUMH PE3€PBaMHU € >KUTTEBO BAXKJIMBUM JUIS MIATPUMKH €KOHOMIYHOI JKMTTE3JATHOCTI Ta CTIMKOCTI mia vac
KOH(JTIKTY.

Knrouosi cnosa: nixeionicmo 6anxis, pezepsu 6anKie, eKCROPM XAPUOBUX NPOOYKMIE, eKOHOMIYHE 3POCMANHS,
KpeOumuuil pusuk, ineecmuyii
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Spatio-dynamic assessment of key performance indicators (KPIs) for strategic

startup valuation

Abstract. The modern entrepreneurial landscape is characterised by high dynamics and significant
market uncertainty. The object of the study is the spatial-dynamic assessment of key performance indicators
(KPIs) based on integral metrics. These indicators are crucial for an objective assessment of the viability and
investment attractiveness of early-stage start-ups, requiring a shift from retrospective financial analysis to
metrics focused on forecasting, primarily customer lifetime value.

Problem statement. Traditional methods of corporate financial valuation, in particular discounted
cash flow models, are of little use to startups due to a lack of historical financial data, high growth rates, and
significant operating losses during the expansion phase. There is an urgent need to develop a unified but
contextually adapted system of metrics that would allow founders and investors to objectively assess internal
efficiency and make comparisons with relevant market benchmarks.

Unresolved aspects of the problem. Scientific literature demonstrates a high degree of variability
in approaches to startup valuation, resulting in significant subjectivity and a wide range of estimated values.
There are significant methodological gaps in the use of integral indicators, in particular the ratio of LTV to
CAC (customer acquisition cost), which is often incorrectly calculated or interpreted outside the context of
industry benchmarks and business development stages, which can lead to wrong investment decisions.

Purpose of the article. The main purpose of the study is to systematise key performance indicators
for start-ups by functional blocks. The key task is to scientifically substantiate the decisive role of the
LTV/CAC integrated indicator for assessing viability, as well as to develop methodological recommendations
for the application of spatial-dynamic benchmarking to improve the objectivity of strategic planning and
evaluation of startups.

Presentation of the main material. The study is based on the application of general scientific
methods of systematisation, structural-logical modelling, comparative and systematic analysis. A
comprehensive KPI taxonomy covering marketing, sales, and financial metrics is presented. The central
element of the analysis is the LTV/CAC ratio, its critical threshold values, and its spatial-dynamic
interpretation using the example of a case study of three start-ups with different business models.

Conclusions. The developed systematisation provides a structured basis for monitoring key startup
parameters, confirming that the LTV/CAC ratio is the quintessence of business model quality assessment.
The practical significance lies in providing founders and investors with a validated toolkit for informed spatial-
dynamic benchmarking, which contributes to a more efficient allocation of venture capital.
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Introduction. The relevance of this study is determined by significant structural changes in
the global economy, where innovative start-ups are key drivers of development and value creation.
The global economy is characterised by high dynamics and the need for quick decision-making,
which requires entrepreneurs and investors to have clear, objective and predictive assessment tools.
Unlike mature corporations, startups in their early stages tend to record operating losses while
investing in growth and market development, which makes traditional financial statement analysis
(e.g., discounted cash flow models) uninformative.

The problem under investigation is the need to assess future profitability potential based not
on retrospective indicators, but on integrated metrics that reflect the fundamental viability of the
business model. In this context, the focus shifts to traction metrics, which measure the effectiveness
of customer acquisition and retention, in particular the ratio of Lifetime Value (LTV) to Customer
Acquisition Cost (CAC), which is a key indicator of effectiveness at the individual customer level.

Thus, there is an urgent need to systematise and scientifically substantiate a set of key
performance indicators (KPIs) that would allow for a comprehensive assessment of a start-up,
taking into account its spatial and dynamic state. The spatial dimension refers to comparing a
startup with cohorts (industry and stage benchmarks), while the dynamic dimension refers to
analysing the trajectory of indicators over time. The development of such a KPI taxonomy, focused
on different functional business blocks and adapted to innovative business models (SaaS,
marketplaces), is critical for minimising investment risks and ensuring sustainable, profitable
scaling.

Literature review. Modern methods of strategic assessment of start-ups require not only
static analysis, but also consideration of the spatial and dynamic aspects of business model
functioning. This approach allows us to study the evolution of KPIs over time and compare their
effectiveness in the context of industry and geographical benchmarks [9].

The concept of unit-level assessment is an approach that allows the financial results of a
company to be broken down to the level of a single unit of sale, most often an individual customer
or transaction [1, 4]. This concept, which involves analysing the profitability of individual
transactions and using integrated performance metrics, is known as unit economics. Its
implementation is particularly relevant for innovative businesses, as it allows for the analysis of the
cost and profitability of individual components of a product or service. This allows founders to
determine the true effectiveness of invested resources and make informed decisions about pricing
and scaling strategies. The lack of research and understanding of this concept of operational
efficiency in the startup sector often leads to strategic failures, as companies may invest in growth
that is fundamentally unprofitable [2].

That is why the key focus of research is on integrated performance indicators that have
predictive power, as opposed to retrospective financial reporting. These metrics, which form the
basis of unit economics, reflect the balance between customer acquisition costs and lifetime value,
which is critical for determining the scalability and investment attractiveness of a start-up [3].

A key integrated performance indicator that is vital for evaluating startups is the LTV to
CAC ratio. Customer acquisition cost (CAC) is the total amount of marketing and sales expenses
required to acquire a single new customer. Customer lifetime value (LTV) is the projected total
revenue that a customer will bring to a company over the entire period of interaction.
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The LTV/CAC ratio is a key indicator for venture capitalists, as it allows them to assess the
long-term financial viability of loss-making start-ups. A high LTV/CAC ratio signals successful
fundraising, but the metric has significant methodological pitfalls that can lead to misguided
strategic decisions. Key risks include incorrect CAC calculation (ignoring operating costs) and
inconsistency in time cohorts for LTV and CAC. To mitigate these risks, it is essential to use
additional metrics such as CAC Payback Period, which affects Burn Rate and financial stability.
Ultimately, the most reliable approach to valuation requires a combination of quantitative analysis
(integral LTV/CAC metrics) and qualitative analysis (founder characteristics and intellectual
property) [6].

Modern scientific developments (especially in the period 2020-2025) actively integrate
systematised KPIs into predictive models. For example, in the field of innovative financing,
complex machine learning algorithms (Random Forest, XGBoost) are used to predict the success of
start-ups (attracting financing, IPO). In this context, clearly defined and structured KPIs (LTV,
CAC, MRR, Churn Rate) become not just operational indicators, but mandatory features for
training these predictive models. Thus, the development of an accurate and unified KPI taxonomy is
a necessary theoretical prerequisite for objectifying the data-driven investment analysis process [5].

Purpose, objectives and research methods. The main purpose of the study is to
systematise key performance indicators for start-ups by functional blocks, scientifically substantiate
the decisive role of the LTV/CAC ratio as an integral indicator of viability, and develop
methodological recommendations for the use of comparative analysis (benchmarking) to improve
the objectivity of strategic planning and assessment.

To achieve this goal, the following tasks were set:

1. Development of a model for spatial-dynamic KPI assessment for strategic evaluation of
startups and determination of a set of interrelated stages for its implementation.

2. Justification and implementation of a comprehensive spatial-dynamic KPI assessment
using integrated taxonomic analysis and presentation of graphs of fixed model effects, indicator
elasticity, and a phase portrait of the overall integrated indicator.

3. Formulation of methodological recommendations on the application of industry
benchmarking to improve the objectivity of strategic planning and assessment of start-ups.

Research results. The paper proposes a model for comprehensive spatial-dynamic
assessment and research of key performance indicators (KPIs) for start-ups, the implementation
algorithm of which is presented in Fig. 1.

The model consists of a set of interrelated stages [10]. Let us consider their content and
objectives.

Stage 1. Formation of the information and analytical space of the study. This stage includes
searching, collecting, and processing data on the main areas of KPI research for startups. The goal
of this stage is to form a representative statistical database for evaluation.

The possibility of calculating KPI for startups using publicly available information on their
performance was also taken into account [7].

Stage 2. Comprehensive spatial-dynamic assessment of startup KPIs. The study is based on
the calculation of integral rating indicators for local components of startup KPIs and the assessment
of the overall level of startup KPIs [5]. The algorithm for implementing the integral taxonomic
assessment method consists of the following steps.
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Stage 1. Formation of information-analytical research space

1.1. Assessment of KPI 1.2. Analysis of sample 1.3. Formation of justified indicator

indicators of startups I~ representativeness = system based on main directions
of startup KPI assessment

Meihods:
- expert analysis, - statistical analysis, - robust estimation methods

\l

Stage 2. Comprehensive spatial-dynamic assessment of startup KPI indicators

21 Construction of local integral 2.2. Assessment of general integral
KPI indicators of startups = indicator of startup
KPI level

Y Y

2.3. Analysis of spatial-dynamic trends
in startup KPI level
development

Meihods:
- reduction methods, - infegral estimation, - stafistical analysis methods

\/

Stage 3. Formation of management decisions and selection of strategic
alternatives for startup development

3.1. Assessment of mutual influence of 3.2. Assessment of startup KPI
cause-effect relationships of startup - indicator elasticity
KPI indicators

Y

3.4. Formation of strategy for increasing 3.3. Development of strategic altematives
startup KPI level el — for startup development

Methods:
- gxpert analysis, - economelric modeling, - dynamic economelrics, - decision-making theary

Fig. 1. Model of spatial-dynamic assessment of key performance indicators (KPIs) for strategic evaluation of start-ups
Source: developed by the author.

Step 1. Formation of the initial data matrix.
Step 2. Standardisation of initial data. Since the KPI indicators of startups are
heterogeneous, the second step involves standardising their values using the formula:

Xij—Xj
Zij = # 1)
wherej=1,2, .., m;

x; — arithmetic mean of the j-th indicator;

sj —standard deviation of the j-th indicator;

z;; — standardised value of the j-th indicator for the i-th start-up.

Step 3. Differentiate the matrix characteristics into stimulants and deterrents. The basis for
dividing the characteristics into two groups is the nature of the impact of each of the startup KPIs on
their strategic assessment.
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Step 4. Construction of a reference point.
Step 5. Determination of the Euclidean distance between objects (startups) and the reference
point.
Step 6. Calculation of the taxonomic indicator. The integral taxonomic indicator of startup
KPIs is calculated using the formula [5]:
=1-32 2)
Co

w

C —12 Cio;

—O_W' i0»
=1

So= 23, (Go-G)"

The presented local assessment indicators are calculated based on the corresponding
indicators for all selected areas of KPI research for start-ups. The model for summarising the
information space of indicators and assessing the overall KPI level of a start-up is as follows:

Il = f(X11'X121X13'X141X15JX161X17, X181X19J X110 JX111)1
I = f(X21, X22, X23, X24, X35, X26),
I3 = f(X31, X32, X33, X34, X35, X36),
Iy = f(X41, Xa2, Xa3, K44 Xs5),
I'=f({Ih}, {2} {1z}, {14},

where Xi — are the indicators of the first level of the startup's KPI indicator system;
I;— s the local integral indicator of the startup's KPI level,
I — is the comprehensive indicator of the overall KPI level of the startup.

The spatial-dynamic KPI assessment model is implemented through the sequential
formation of a representative information base and comprehensive assessment. Based on this data,
an integral taxonomic assessment method is applied, which, using standardisation and calculation of
the Euclidean distance to the benchmark, allows the multidimensional KPI space to be reduced to a
single comprehensive indicator (I). Thus, the model provides a quantitative basis for the strategic
assessment of start-ups [9]. The created KPI taxonomy is the information basis for spatial
measurement of evaluation, and the integral indicator | is used as a dependent variable for further
dynamic analysis using econometric panel data models [8].

Let us consider a systematised taxonomy of key performance indicators (KPIs) covering the
main functional blocks of a startup: marketing, sales, finance, and specialised models. The
systematisation of metrics is a prerequisite for the formation of a single information space between
founders and investors [6].

Group 1: Marketing KPIs

Marketing metrics reflect the effectiveness of spending on attracting potential customers
(leads) and the quality of traffic. They are the first quantitative indicator of the effectiveness of a
startup's strategy.
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Metric

Description

Data source

Number of leads (X;;)

Total number of potential customers who left their
contact details for further interaction

CRM system, website
forms, Google Analytics

Cost per lead (CPL) (X;2)

he average cost of acquiring one potential customer
through marketing channels

Advertising accounts,
CRM/analytics systems

Cost per action (CPA)
(X13)

Shows how much it costs for a user to perform one target
action (registration, purchase, etc.)

Google Ads, Facebook
Ads

Conversion rate (CR)
(X14)

The percentage of users who performed a target action
among all visitors

Google Analytics, CRM

Click-through rate (CTR)
(X15)

The percentage of users who clicked on an ad after
viewing it

Advertising accounts,
email distribution services

Audience growth rate
(X16)

Reflects the rate of increase in the number of subscribers
in a community or on a platform

Facebook Insights,
Instagram Insights

Reach (X,,)

The number of unique users who have seen the brand's or
campaign's content

Social media analytics,
advertising accounts

Viral Reach (X;3)

The number of users who have seen the content thanks to
sharing by other users

Facebook Insights

Sharing ratio (X;)

Reflects audience activity in sharing content (reposts,
shares)

Social media analytics

Bounce Rate (X;1¢)

The percentage of visitors who left the site after viewing
only one page

Google Analytics

Time to Conversion (X;11)

The average time between the user's first contact and
conversion

Google Analytics
(conversion reports)

Source: developed by the author.

Group 2: Sales KPIs
Sales metrics reflect the effectiveness of monetisation and conversion of leads into paying
customers. These metrics form the basis for calculating total revenue and average customer value.

Table 2. Key metrics for evaluating a startup's sales KPIs (I,)

Metric Description Data source

Financial statements,
CRM

CRM, warehouse system

The total amount of money received from the sale
of goods or services

The number of units of goods or services sold
during a specific period

The average amount a customer spends per order

Revenue (X,;)

Sales VVolume (X,,)

Average order value (AOV) (X,3) CRM, payment system

Average revenue per customer | The average revenue generated from a single | CRM, financial
(ARPC) (X,4) customer over a specific period statements
Lead-to-sale conversion (X,s) Percentage of potential customers (leads) who | CRM

became actual buyers
Sales cycle length (X,¢) Average time from first contact with a customer | CRM

to closing a deal

Group 3: Key Financial KPIs and Unit Economics
These metrics are crucial for investors, as they determine the long-term sustainability of the
business, its financing needs, and overall investment attractiveness.

170



ISSN 2786-5002 (online)

®IHAHCOBO-KPEANTHI CUCTEMW: MEPCNEKTUBU PO3BUTKY

ISSN 2786-4995 (print) FINANCIAL AND CREDIT SYSTEMS: PROSPECTS FOR DEVELOPMENT 4(19)2025
Table 3. Key metrics for evaluating a startup's financial KPIs (I5)
Metric Description Data source
. Financial result of operations; difference between income and | Profit and loss
Profit (X3,)

expenses

statement (P&L)

EBITDA (Xs,)

Profit before interest, taxes, depreciation and amortisation;
reflects the operational efficiency of the business

Financial statements

Lifetime value of a
customer (LTV) (X33)

The projected total revenue that a customer will generate over
the entire period of cooperation

CRM, payment system

Customer acquisition cost
(CAC) (X54)

The total cost of marketing and sales efforts to acquire one
new customer

Marketing budget,
CRM

Monthly recurring revenue
(MRR) (X35)

Stable income that the company receives monthly from
subscriptions or recurring payments

Payment system

Burn Rate (X5¢)

The rate at which the company spends its available financial
resources before reaching profitability

Cash flow statement

Source: developed by the author.

Group 4: Specialised Metrics for Marketplaces
Bilateral platforms and marketplaces require specific metrics that reflect market liquidity
and transaction monetisation efficiency.

Table 4. Metrics for marketpl

aces (1)

Metric

Description

Data source

Gross Merchandise
Volume (GMV) (X41)

The total value of all goods or services sold through the
platform during a given period

Marketplace analytics

Take Rate (X,,)

The share of GMV that the marketplace retains as its own
commission

Financial reporting

Buyer liquidity (X,3)

The probability that a buyer will find the desired product and
make a purchase

Internal analytics

Seller liquidity (X,4)

The probability that a seller will sell a listed product or service

Internal analytics

Buyer/seller retention
(Retention) (X,5)

The share of users who continue to use the platform over a
certain period

CRM, analytics system

Source: developed by the author.

The systematisation of key performance indicators (KPIs) provides a structured framework
for strategic assessment, covering four key functional areas: marketing, sales, finance, and
specialised models (marketplaces). This taxonomy integrates metrics from initial customer
acquisition (leads) to long-term financial sustainability (LTV, CAC, MRR), which is critical for
creating a unified information space between founders and investors [9]. Thus, it creates the
necessary multidimensional database for further spatial-dynamic analysis [14].

Panel data modelling tools are used to visualise and quantitatively study the dynamics of the
integral performance indicator (). Based on the developed model, Fig. 2 shows a graph of fixed
effect values that reflect the individual, time-invariant characteristics of each startup that affect their
KPIs [11].
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I Integral KPI Indicator

I_startup_1

|_startup_1

|_startup_6 |_startup_2

|_startup_5 I_startup_3

|_startup_4

Fig. 2. Graph of fixed effects values of the panel data model for studying startup KPIs

Source: developed by the author.

In addition, to assess the sensitivity of the composite indicator | to changes in its local
components, the elasticity of the indicators was calculated [13]. The results of this analysis are
visualised in Fig. 3, which shows the average elasticity of KPI indicators for the entire sample of

startups.

13

Startup 4

13 13

Startup 5 Startup 6

Elasticity of indicators

Coefficients of elasticity of integral indicators 11-14

Fig. 3. Elasticity of KPI indicators for six different start-ups

Source: developed by the author.
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Fixed effects analysis allows us to identify the unique internal factors of each start-up that
improve the quality of the spatial-dynamic assessment. In turn, elasticity indicators point to priority
areas where investments (e.g., marketing or sales) will have the greatest impact on the overall
integral indicator (I). Thus, these graphs provide decision-makers with a quantitative basis for
determining individual strategic priorities [14].

Discussion. The LTV/CAC ratio plays a central role in the evaluation of a start-up,
especially in the active growth phase. This integral indicator combines the effectiveness of the
product, marketing and financial model. Spatial-dynamic analysis shows that the optimal balance,
which confirms customer profitability and triggers profitable scaling, is considered to be a ratio in
the range of 3:1 to 5:1. Importantly, spatial (cross-industry) benchmarking allows this indicator to
be interpreted correctly: if LTV/CAC exceeds 5:1, this may indicate insufficient investment in
marketing, which limits growth potential and risks losing market share to competitors [4].

Spatial-dynamic analysis is a key tool for studying the qualitative state of a startup's
dynamics. Constructing phase trajectories of the integral KPI (I) in phase space allows you to
visualise changes in the | indicator over time (consecutive values of I and 1+1). Phase portraits, as
shown in Fig. 4, allow us to identify nonlinear dependencies and the nature of development. The
trajectory forms a quasi-cycle (self-intersection or maximum approximation to the starting point),
which indicates cyclicality or a return to the previous dynamic state of the startup's KPI.

L1 Ii+l
,,,,,, S Ti+1
0, 5000 J“‘\ 0.6000 * 08000
0,4000 — 04000 {:l*‘ 0,6000 -%
0,2000 0 0.4000
0.0000 ' ' ' li 00000 . . . (R
00000 02000 04000 0600 08000 20000 02000 04000 0.5000 090 T - T I
M RS T s e 00000 D000 Q4000 0,600 08000
Startup 1 Startup 2 Startup 3
I+l Ti+l
0.1500 1000
. 0L B000 =
0.1000 — 0, 6000 e, -
\ o+ QL4000
00000 . . i Looil T i I
0, 0000 0.0500 0. 1000 0.1500 HLEERE 03000 10000 2000 04D 0 BOOD
Startup 4 Startup 5 Startup 6

Fig. 4. Phase portrait of the overall KPI indicator for start-ups
Source: developed by the author.

Analysis of the phase portraits of six start-ups demonstrates a variety of dynamic modes:
from steady growth (trend towards the upper right corner) to cyclical stagnation, when the indicator
fluctuates around a certain value. This visualisation is critical for identifying startups whose
trajectories converge to attractors (stable states), indicating to investors the level of risk and
potential for long-term financial viability.

To make informed strategic decisions, internal KPI tracking should be supplemented with
benchmarking. This allows you to assess the competitiveness of a startup in an industry context.
High reliability of comparative assessment requires internal stability of indicators (analysis of
cohort data for 3—6 months) and identification of a relevant comparison group, taking into account
the industry (FinTech, EdTech), business model (SaaS, marketplace) and stage of development
(Seed, Series A) [12].

The proposed toolkit for spatial-dynamic analysis allows decision-makers to conduct a
comprehensive assessment of the dynamic state of KPI levels, taking into account its characteristics
and development trends. This improves the quality of management decisions regarding the choice
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of strategic alternatives for startup development in the face of negative external and internal
environmental factors, taking into account all interrelated financial and economic processes.

Conclusions. The scientific novelty of the research lies not so much in the systematisation
of KPIs as in the development and implementation of a model of spatial-dynamic KPI assessment
for the strategic evaluation of start-ups. This has been achieved thanks to the first-ever
comprehensive analytical toolkit, which combines the taxonomy of key metrics, integral taxonomic
analysis to obtain a single indicator I, and methods of dynamic nonlinear phase analysis. The model
uses dynamic nonlinear phase analysis for qualitative research into the development trajectories of
startups, which allows for the identification of cyclicality and the prediction of a return to previous
states. It is critically justified that the reliability of the interpretation of the integral KPI indicator is
achieved only under the condition of mandatory benchmarking with relevant industry and stage
cohorts, which helps to overcome methodological gaps and subjectivity in financial evaluation.

The theoretical significance of the study lies in expanding the methodological basis of
entrepreneurial finance, as the systematised key performance indicators embedded in the spatial-
dynamic model create a clear, structured framework. These indicators can serve as a universal set of
features for predictive modelling of startup success, contributing to further objectification and
automation of investment analysis driven by machine learning methods.

The practical significance lies in providing founders, managers, and investors with a
validated and structured toolkit for diagnosing operational efficiency and justifying scaling
strategies. Critically, the toolkit ensures transparency and objectivity in the process of attracting
venture capital, as spatially dynamic benchmarking based on the integral indicator I confirms the
competitiveness of a startup compared to relevant cohorts.

The socio-economic effect of implementing scientific results is reflected in the increased
overall efficiency of venture capital allocation in the innovation ecosystem, which contributes to the
support of more viable and profitable business models and accelerates economic growth based on
sustainable innovation.

Further scientific research should focus on developing more detailed and dynamic startup
assessment models that integrate quantitative key performance indicators with qualitative factors.
Promising areas include the creation of detailed, publicly available industry benchmarks for key
performance indicators broken down by geography and funding stage, using large aggregated data
sets. Another promising area is the development of adaptive predictive models for startup financing
that use systematised key performance indicators in combination with unstructured data analysis,
including assessments of team quality, intellectual property, and market dynamics, to improve the
accuracy of investment risk assessments.
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IIpocTopoBo-IMHAMIYHE OLIHIOBAHHS KJII0YOBUX NoKa3HUKIB epekTuBHOCTI (KPI) nu1s1 crpareriunoi oninku
crapramniB

Anomayin. CydacHWi TiANPUEMHUIBKAN JaHTIIAPT XapaKTEPU3y€EThCsS BUCOKOK JUHAMIKOIO Ta 3HAYHOIO
PUHKOBOIO HeBH3HaueHICTIO. O0'€KTOM JOCHIHKEHHS € MPOCTOPOBO-AMHAMIYHE OIIHIOBAHHS KITFOUOBHMX IOKa3HHKIB
edpexrusHocti (KPI), mo 6a3yerbcsi Ha iHTErpaabHuX MeTpukax. Lli iHIMKaTOpH € BH3HAYAILHHMH JIsi 00'€KTHBHOT
OLIIHKM JKUTTE3ATHOCTI Ta 1HBECTHIIMHOI NMpPUBAOIMBOCTI CTapTaliB Ha PaHHIX CTajlisfX, BUMarardu II€peXxojay Bif
PETPOCTIEKTUBHOTO (hiHAHCOBOTO aHAJI3y IO METPUK, OPIEHTOBAHUX Ha MPOTHO3YBAHHS, TIEPIII 3a BCE TOBIYHOI I[IHHOCTI
KITI€HTA.

[ocTranoBka mpo6jemn. TpagumiiHi MeToAM KOpHopatuBHOI (PiHAHCOBOI OINIHKH, 30KpeMa MOJEi
JTUCKOHTOBAHUX TPOIIOBHX IIOTOKIB, € Maj03aCTOCOBHHMH JO CTapTamiB depe3 AeiuT icTOpHYHUX (HiHAHCOBUX
JTAaHWX, BHCOKI TEMITH 3pOCTaHHS Ta CYTTEBY OIepalliiiHy 30MTKOBICTh Ha eTari ekcrmaHcii. [cHye HarampHa morpeda y
po3podrii yHipikKoBaHOI, aje KOHTEKCTyalbHO aJalTOBaHOI CHCTEMH METPHK, SKa O JO3BOJISIIa 3aCHOBHUKAM Ta
iHBeCTOpaM O00’€KTHBHO OI[IHIOBaTH BHYTPIIIHIO e(EeKTHBHICTh Ta 3/IHCHIOBATH MOPIBHSHHA 3 pEICBAaHTHUMHU
PUHKOBHMH OEHYMapKaMHu.

Hepo3p’a3ani acnexktu. HaykoBa nitTeparypa AEMOHCTPYE BHCOKY BapiaTHMBHICTh y MiJXOJaX N0 OI[HKH
CTapTamiB, IO CIPUYUHSE 3HAYHY CYO'€KTHBHICTh Ta BCIUKUN PO3KUJ OIIHOYHOI BapTOCTi. ICHYIOTH 3HaAuHI
METO/IOJNIOTIYHI MPOTIMHK Y BUKOPHCTaHHI IHTErpajbHUX IOKa3HUKIB, 30kpema chiBBinHomeHHs LTV mo CAC
(BapTicTh 3amydeHHs KJi€HTA), SKE YaCTO HEKOPEKTHO PO3PAxXxOBYEThCS a00 IHTEPHPETYETHCS 1032 KOHTEKCTOM
rajgy3eBUX OCHUMAapKiB Ta cTajii po3BUTKY Oi3HECY, 10 MOKe MPU3BECTH JI0 XUOHUX 1HBECTHULIIITHNX PIllIEHb.

Meta crarTti. ['070BHOIO METOIO JOCTI/DKEHHS € CHUCTEMaTH3allis KIIOYOBHX NOKA3HHKIB e(QEeKTUBHOCTI
cTapTamiB 3a (QYHKIIOHAJIbHUMH Oiokamu. KIIOWOBMM 3aBHaHHSIM € HayKoBe OOIPYHTYBAaHHS BHM3HAUAJIBHOI pOJIi
inrerpansaoro mokasauka LTV/CAC st OIiHKH KATTE3MATHOCTI, & TAKOK PO3POOKa METOOIOTIYHNX PEKOMEHIAIIIH
mIOZI0 3aCTOCYBaHHS IPOCTOPOBO-AMHAMIYHOTO OCHUMAPKWHTY JUIA TIIBUIICHHS O0'€KTHBHOCTI CTPAaTErigHOrO
IUTAHYBAHHS Ta OIIIHKH CTapTAITiB.

OcHoBHuii Matepian. JlocmiUkeHHS TPYHTYETbCS Ha 3aCTOCYBaHHI — 3araJilLHOHAyKOBHX  METOJIB
cucTeMaTH3allii, CTPYKTYpHO-JOTTYHOTO MOJEJIIOBAaHHs, MOPIBHSUILHOIO Ta CUCTeMHOro auaiizy. IlpencraBieHo
KOMIUIEKCHY TakcoHoMio KPI, 1o oxoruioe MeTpukn MapKeTHHTY, IpoJaxiB Ta ¢iHaHciB. LleHTpaabHUM eneMeHTOM
aHamizy Bucrynae cmiBBigHomenHs LTV/CAC, iioro KpHTHYHI MOPOroBi 3HAYCHHS Ta MPOCTOPOBO-AMHAMIYHA
iHTepIIpeTalis Ha IPHUKIIa/i Kelic-aHalizy 6 cTapTamiB 3 pi3HUMH 0i3HEC-MOJIEISIMH.

BucnoBku. Po3poliiena cucremarusanisi 3a0e3neyye CTPyKTYpOBaHY OCHOBY Ul MOHITOPHHIY KITIOUOBHX
nmapaMeTpiB crapTany, HiarBepmkyroun, mo croiBeigHoueHHs LTV/CAC e KBiHTeCeHLI€I OLIHKH SKOCTI Oi3Hec-
mojeni. IlpakTuyHe 3Ha4YeHHS MOJSIrac y HaJaHHI 3aCHOBHHKAaM Ta iHBECTOpaM BajliIOBAaHOTO IHCTPYMEHTapilo JUis
OOTPYHTOBAHOTO IPOCTOPOBO-ANHAMIYHOTO OEHUMApKUHTY, IO CHpusie e(EeKTHBHIIIOMY PpO3IMOJUTy BEHUYpPHOTO
KaItitay.

Knrwouosi cnoea: cmapmanu, 6enumapkine, Kiroyosi noxasuwuxu egexmusnocmi, KPIS, cmpameziune
OYIHIOBAHHS, KOHBEPCIS.
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Strategic structuring of MTE business areas: methodical approach

Abstract. The article explores a methodological approach to the strategic structuring of business
directions in a motor transport enterprise (MTE) under martial law and post-war recovery.

Problem statement. The study focuses on Strategic Business Units (SBUs), which enable the
evaluation of transport service efficiency and the optimization of managerial decisions. The main issue
addressed is the absence of adapted methodologies capable of assessing internal business group positions
in unstable transport markets.

Unresolved aspects of the problem. Traditional approaches, particularly the BCG matrix,
overlook enterprise-specific dynamics, the weight of product groups in sales, variations in transport
revenues, and market turbulence, limiting their accuracy and applicability.

Purpose of the article. The study aims to develop and justify a methodological approach to
structuring MTE business directions through SBU identification, enabling effective management under high
uncertainty caused by wartime and recovery conditions.

Presentation of the main material. A stepwise SBU evaluation method is proposed, based on
analyzing sales revenues, their change trends (K and T indicators), and internal financial and production
parameters. For each group, the relative share in total sales and revenue change rate are calculated to
classify business directions by strategic relevance: development, investment, support, optimization, or
transformation. The methodology ensures an objective assessment of internal business group positions,
facilitates balanced SBU portfolio formation, considers potential risks, and substantiates managerial
decisions on investment, development, or optimization. Its practical significance lies in creating a strategic
planning tool adaptable to enterprise resources, industry features, and organizational forms, ensuring
effective operation under uncertainty.

Conclusions. Further research will focus on digital models for automated SBU monitoring to
enhance managerial responsiveness, strategic flexibility, and financial resilience, thereby ensuring the
universality and reliability of the proposed methodology in diverse practical contexts.

Keywords: strategic management, motor transport enterprise, strategic business unit, strategic
business area, BCG matrix, market attractiveness, competitive position, analytical modeling, synergy, post-
crisis recovery.
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Introduction. Under the current conditions of martial law and post-war recovery, motor
transport enterprises (MTEs) face unprecedented challenges related to disruptions in logistics
chains, shifts in consumer demand, rising resource costs, and the necessity to ensure the stability of
transport service provision. Consequently, strategic planning acquires particular significance as a
tool for enhancing the enterprise’s flexibility, adaptability, and resilience in an unstable
environment. One of the key stages of strategic management involves the identification and
evaluation of specific areas of MTE activity that can be distinguished as strategic business units
(SBUs).

This approach enables a differentiated analysis and management of various services
provided by the enterprise, taking into account their market attractiveness, competitive position,
financial potential, and strategic prospects. The identification of SBUs allows the enterprise to
establish development priorities and make well-grounded managerial decisions regarding
investment, modernization, or transformation of specific activity areas, considering existing threats
and opportunities.

Moreover, an essential element of strategic analysis is the segmentation of the external
environment, which involves identifying strategic business areas (SBAs)—target market segments
where the enterprise already operates or plans to enter in the near future. SBAs are defined by
common characteristics of consumers, competitive environment, key success factors, resource
requirements, and technological demands. Each SBA forms a distinct space for implementing
specific strategies, enabling flexible responses to market changes and effective positioning of the
enterprise within chosen niches.

Thus, the integration of SBU and SBA analyses provides a comprehensive foundation for
developing an adaptive development strategy for motor transport enterprises, focused on ensuring
long-term competitiveness, stability, and resilience in the post-crisis period.

Literature review. A significant body of research, both domestic and international, has
been devoted to the issue of strategic structuring of business activities. Among the most influential
scholars are H. Ansoff, who was one of the first to substantiate the necessity of strategic
management to ensure long-term competitiveness of companies [1]; F. Kotler and K. Keller, who
emphasize the importance of a marketing-based approach to portfolio analysis [2]; and M. Porter,
who formulated the concept of strategic advantages and competitive positioning [3]. In the
Ukrainian scientific context, notable contributions have been made by V. Balan, who proposed the
use of fuzzy sets in determining the attractiveness of strategic business units (SBUs) [4]; I. and O.
Dvornyky, who adapted strategic management approaches to the conditions of martial law [5]; Yu.
Kopchak, T. Lobunets, and R. Lukovskyi, who considered SWOT analysis a key tool for strategic
choice [6]; O. Kryvoruchko, V. Shynkarenko, and O. Hetman, who systematized the methodology
of strategic enterprise management [7]; V. Ponomarenko, who generalized the foundations of
strategic management in Ukrainian conditions [8]; as well as other researchers who have analyzed
the peculiarities of strategy formation under crisis conditions [9-16].

Strategic business areas (SBAS) enable the structuring of diversified business activities and
facilitate the development of a unified corporate strategy. According to H. Ansoff [1], an SBA
represents a distinct environmental segment that combines the demand for a specific product with
the corresponding technology of its production. Since an enterprise may operate in multiple SBAs,
it is important to select the most priority ones. The main criteria for this selection include growth
and profitability prospects, market instability, and key success factors in the future competitive
environment. For MTEs, such areas may include, for example, domestic freight transportation,
international logistics, repair services, or vehicle leasing. The analysis of these groups allows the
identification of the most promising, those requiring optimization, and those that should be
gradually phased out.

According to V. S. Ponomarenko [8], the use of SBAs as the primary object of strategic
management is insufficiently justified for Ukrainian realities. This is due to the fact that the role of
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the state in management processes within a structural-production approach differs significantly
from that proposed by Ansoff. Therefore, it is more appropriate to consider SBAs as components of
zones of strategic interest (ZSlIs), which account not only for market but also administrative factors.
Under this approach, strategic success becomes achievable through the effective utilization of
synergy between different ZSls.

In the context of motor transport enterprises, SBAs should be interpreted as “environmental
segments,” since demand in the transport services market is always the determining factor. O. M.
Kryvoruchko and colleagues [7] define SBAs as strategically important segments of clients with
similar needs and homogeneous technologies for satisfying them, which an enterprise either serves
or aims to enter. In scientific literature, the identification of SBAs or SBUs is carried out using a
variety of methodological approaches that allow for the differentiation of enterprise activity
segments, taking into account internal resources and the market environment. The most common
approaches include matrix-based methods (e.g., BCG, GE/McKinsey, ADL matrices), strategic
analysis methods (SWOT, PEST), as well as clustering and factor analysis.

H. Ansoff [1] in his research proposed the use of market decomposition based on the
“product—technology” parameters, which enables the formation of strategic zones at the intersection
of demand and production capabilities. Following a similar logic, the ADL matrix was developed,
which takes into account the life cycle of a strategic business unit (SBU) and the competitive
position of an enterprise within each segment.

In turn, Porter [3] emphasized an industry-based approach to identifying strategic segments,
focusing on competitive forces and entry barriers—an aspect particularly relevant for motor
transport enterprises (MTES) operating under conditions of intense sectoral competition. In the
transport industry, segmentation methods are also applied according to consumer type, service area,
cargo characteristics, or level of logistical integration, as noted by Kotler [2].

Furthermore, Ukrainian scholars, in particular O. M. Kryvoruchko [7], propose using
customized matrices such as “segment attractiveness — enterprise potential,” adapted to national
conditions. This approach allows consideration not only of market but also of regulatory and
infrastructural constraints. Such an adaptation becomes especially relevant in the post-war recovery
period, when the logic of demand and business priorities undergoes substantial transformation.

Recent studies conducted between 2019 and 2025 also confirm the relevance of adapting
classical portfolio methods to the specific characteristics of the transport sector. For instance, M.
Birafan et al. applied the BCG matrix for port positioning and demonstrated its effectiveness in
reflecting strategic changes in logistics [17]. Ch. Hun and Ch. Wang proposed a combined approach
integrating the BCG matrix with clustering and time modeling, thereby enhancing the predictive
capacity of portfolio analysis [18]. A. Petrillo et al. summarized the use of AHP/BOCR methods in
strategic management and demonstrated their effectiveness in multi-criteria strategic decision-
making [19]. R. Piatek employed a modified BCG model for analyzing automobile brand portfolios,
confirming the relevance of adapting classical models to modern conditions [20]. J. Garcia-Vidal
and co-authors introduced an alternative to the BCG matrix — the “marginality—quantity” matrix —
which allows for a more precise evaluation of portfolio profitability and efficiency [21]. L. Yan et
al. demonstrated the potential of incorporating the BCG matrix into hybrid optimization algorithms,
proving its flexibility as a conceptual foundation [22]. Moreover, contemporary research in
innovation management confirms the effectiveness of integrating BCG with fuzzy logic and risk
assessment systems [23]. Reports by consulting firms (notably BCG) indicate that, in the transport
and mobility sectors, the “value pools” are shifting, which necessitates a revision of criteria for
identifying strategic segments [24; 25].

Therefore, in the process of strategic structuring of motor transport enterprise activities, it is
advisable to apply a comprehensive combination of these methods—incorporating both classical
Western approaches and Ukrainian-adapted methodologies—to ensure analytical precision and
strategic adaptability.
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Purpose, objectives and research methods. The purpose of this study is to develop and
substantiate a methodological approach to the strategic structuring of business activities of motor
transport enterprises based on the identification of strategic business units. This approach aims to
optimize enterprise management under conditions of high uncertainty caused by martial law and the
challenges of post-war recovery.

To achieve this goal, the following research objectives were defined:

* to generalize scientific approaches to interpreting the concepts of SBA and SBU and
adapting them to the specifics of the transport services market;

* to identify and classify the main business activities of MTEs as individual SBUs;

* to perform a comparative analysis of the market positions of each SBU using classical and
modified strategic matrices;

* to assess the sales dynamics and growth potential of each business area;

* to propose strategic alternatives for each SBU, considering their growth potential and level
of market stability.

The research methodology includes:

—an analysis of the scientific literature on SBAs, SBUs, and strategic management;

— comparative, factor, and trend analyses aimed at evaluating sales dynamics and
profitability;

— the use of the expert assessment method to rank the attractiveness of SBUS;

— construction of both classical and modified versions of the Boston Consulting Group
(BCG) matrix;

— graphical visualization and economic-mathematical modeling to justify strategic decisions.

The application of this integrated analytical toolkit makes it possible to identify strategically
viable directions for the development of motor transport enterprises and to support well-grounded
managerial decision-making in the context of a transforming economy.

Research results. The identification of strategic business areas is based on the following
key parameters: growth prospects, profitability, the level of external environmental instability, and
key competitive factors. These criteria make it possible to assess the attractiveness of each area and
determine the feasibility of the enterprise’s presence in the corresponding market segment.

SBA analysis enables the enterprise to:

— form a forward-looking portfolio of business activities;

— evaluate interactions among them;

— take into account potential risks and technological changes;

— adjust the product mix in accordance with market conditions.

The process begins with identifying customer needs, determining the corresponding
technology, type of buyer, and geographical market. Subsequently, factors influencing each area’s
parameters are analyzed — for instance, the demand life cycle or consumer purchasing power.

Based on the analysis results, the enterprise may expand its set of SBAs with new ones or
abandon those that have lost relevance. The overall sequence of SBA identification is illustrated in
Figure 1.

As illustrated in Figure 1, the process of identifying strategic business areas (SBAS) begins
with an analysis of potential customer needs, possible means of satisfying them, and the
corresponding technologies. The next step involves forecasting the type of client likely to purchase
these products or services at an economically justified price and determining the geographical area
where demand is concentrated.

After forming the initial set of SBAs, it is necessary to evaluate its balance in terms of life
cycle phases, resilience to external risks, and the potential for strategic interaction among the areas.
To avoid excessive complexity, a limited number of the most promising SBAs should be selected,
taking into account available investment resources and the expected level of profitability. The
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subsequent stage involves the strategic segmentation of the internal environment and the
identification of strategic business units (SBUSs).

PARAMETERS | NEED |
- L
| TECHNOLOGY |
—-__>
| CLIENT TYPE |
| A |
GEOGRAPHIC AREA
PERSPECTIVES
I
GROWTH INSTABILITY
Stage of demand development Econonuc
Market size Technological
Purchasing power Social, Political
Availability of trade barriers Ecological
PROFITABILITY SUCCESS FACTORS
Customer habits Economuc policy
Sales channels Technological policy
Strictness of government regulation Socio-political conditions
Intensity of competition Level of competition
Structure of competitors

Figure 1. The Process of Identifying Strategic Business Areas (SBAS)
Source: systematized by the authors based on [4-6].

The identification of strategic business directions in a freight motor transport enterprise has
specific features determined by the technological and market differentiation of services. In
particular, the transportation of different types of cargo requires specialized rolling stock, while the
geography of operations defines the division into urban, suburban, intercity, and international
freight services.

International transport operations involve complex procedures and permits, since they cover
multiple jurisdictions, whereas interregional transportation contributes to market expansion and
strengthens the competitive position of the enterprise.

Freight services are classified according to the physical and regulatory characteristics of
cargo:

- Bulk cargo — includes liquid (tanker shipments), loose (grain), solid bulk (coal,
sand), and timber. These shipments are predominantly transported in large consignments.

- General cargo (piece goods) — carried in packaged or unpackaged form, including
bags, containers, crates, etc.

- Special-regime cargo — requires specific transport conditions (hazardous materials,
perishable goods, live animals, etc.).

Each cargo type has distinct transport characteristics that determine storage, loading,
routing, and delivery requirements.

The first step of strategic analysis is the identification of business directions, i.e., market
segments corresponding to the enterprise’s accepted field of activity. Sources of information
include internal expertise, industry analytics, and benchmarking with comparable enterprises in
international practice.

Given that the activities of motor transport enterprises exhibit a mixed nature (a combination
of services, tangible assets, and diverse markets), it is advisable to apply the concept of Strategic
Business Units (SBUs).
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SBU are clusters of business directions related by technological or market characteristics. In
the context of motor transport enterprises, an SBU may include:
- the transportation of a specific type of cargo (e.g., hazardous freight),
- regardless of the geographical scope of operations,
- or provision of ancillary services (vehicle leasing, maintenance and repair, etc.).

Unlike Strategic Business Areas, which are primarily related to geographical markets or
customer types, the concept of Strategic Business Units takes into account the actual potential for
combining services and resources, thereby enhancing the effectiveness of managerial decisions. In
the process of strategic analysis of a motor transport enterprise, it is advisable to apply the SBU
concept, which enables a structured examination of the enterprise’s individual business directions,
considering cargo types, logistical requirements, and market specificities. Each SBU is defined as a
relatively autonomous business area that requires a distinct strategic management approach.

To assess the attractiveness and determine the most promising directions of development,
an analysis of the enterprise’s financial and production indicators for 2023-2024 was conducted
(for confidentiality reasons, the name of the motor transport enterprise in Kharkiv is not disclosed in
the study). Strategic business units were formed based on the types of cargo and transportation
routes (urban, suburban, intercity, and international). Each SBU was assigned a number for further
identification. The summarized results of the enterprise’s business structuring are presented in
Table 1, which contains data on all types of transportation services provided in 2024.

Various methods are commonly used to assess strategic groups [4—6, 9-15], with portfolio
methods — particularly the BCG matrix [16] — being among the most widespread. Such analysis
facilitates well-grounded decision-making regarding resource investment, organizational
restructuring, and the development of effective strategies for each business direction.

The BCG matrix is a portfolio analysis tool that classifies a company’s business activities
or products according to two key parameters: market growth rate and relative market share [16].
The model is based on the logic of the product life cycle, according to which a business may be at
one of four stages: market introduction, growth, maturity, or decline.

Graphically, the matrix is presented as a coordinate plane where the vertical axis represents
the market growth rate, and the horizontal axis shows the relative market share (compared to the
largest competitor). The size of each circle on the diagram reflects the sales volume or profit
generated by the corresponding business activity.

Table 1. Identification of individual SBUs in the motor transport enterprise

o Transportation Directions
Type of Activity Urban Suburban | Intercity | Interna-tional
Freight Transportation by Cargo Type
Bulk cargo not requiring environmental protection (raw
materials for metallurgy, rolled metal, road construction SBU 1 SBU 2
materials)
Packaged and piece goods requiring temperature control SBU 4 SBU 3 SBU5
(food products, perishable goods)
Piece goods not requiring environmental protection
(building materials, equipment, industrial goods) SBU 7 SBU 8
Bulk cargo requiring environmental protection (agricultural
products) SBU 6 SBU 9 SBU 10
Related Activities
Leasing of rolling stock to other carriers SBU 11
Maintenance and repair services for external carriers
i pair servi X i SBU 12

Source: developed by the authors.
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Depending on the combination of parameters, all strategic business units (SBUSs) are divided
into four groups:

e Stars — a high market share and high market growth rate. These are leaders that generate

significant profits but require additional investments to maintain their positions.

e Cash Cows — a high market share in a stable or slowly growing market. They generate
stable cash flows with minimal investment needs.

e Question Marks (or Wild Cats) — a low market share in a rapidly growing market. They
require significant financial investments and a strategic decision on whether to invest
for growth or withdraw.

e Dogs — a low market share and low growth rate. These are low-profit or unprofitable
business areas that should be phased out or optimized.

Thus, the BCG matrix helps a company optimize its business portfolio, determine
investment priorities, and formulate strategic decisions for each SBU. The BCG matrix is presented
in Figure 2.

In the practice of the Ukrainian market, the application of the classical BCG matrix is
complicated by the lack of reliable market information, which makes it difficult to assess market
share and growth rates.

Due to the large share of the shadow economy and limited access to data, the indicators are
often conditional. In addition, there is subjectivity in defining the boundaries between “high” and
“low” growth or market share; therefore, the classical tool requires adaptation.

It is necessary to develop a proprietary methodological approach to constructing the BCG
matrix based on the company’s internal indicators, which will eliminate dependence on external
data and preserve the analytical value of product portfolio assessment.

“Question Marks” (or “Wild Cats”) “Stars”
Business umts that occupy a small share of Dynamic business units that have a high
el fast-growing markets. market share in fast-growing markets.
&n They require substantial resources even to They need intensive mnvestment to sustain
maimntaimn their current position, not to rapid growth. Over time, as the market matures
mention expansion and growth slows, stars typically evolve into
Management should carefully decide cash cOWS.
which “question marks” to develop into
stars and which to gradually divest
Market
growth >\
rate ;
(%) \ |
\" i
“Dogs” “Cash Cows”
Bt e i T S e g Business units with a high market share in
Low low growth rates, glalme_ slow-growing markets.
They may provide enough income to They generate more cash than they consume,
sostiin fhemselves bot rarelv become requinng fewer investments to maintain their
sionificant sources of profit position. The profits they produce are typically
= pr used to finance other business unuts, such as
question marks or new ventures

Small Large
Relative market share (%)

Figure 2. The Boston Consulting Group (BCG) Matrix
Source: systematized by the authors based on [4-6].
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For the analysis of types of transportation in a motor transport enterprise, the modified
matrix proposes using two key indicators:

- K — the share of sales volume (transportation revenue) of a particular SBU in the total sales
volume (horizontal axis);

- T — the share of the rate of change in sales volume of the SBU in the total rate of change in
the company’s sales (vertical axis).

The combination of these indicators makes it possible to assess the role of each type of
transportation in the income structure and to identify their strategic potential based on growth or
decline dynamics. The K indicator defines the significance of the activity at the current stage, while
T reflects its capacity for development or loss of positions.

This approach is more comprehensive than the classical model, as it takes into account the
internal dynamics of the enterprise, making the matrix a flexible tool for managerial decision-
making under conditions of market instability in the transportation sector.

For each group, the parameter K; — the share of a product group in the total sales volume of
the enterprise during the base period — is calculated using the following formula:

Ki = Yi/Yo'IOO%, (1)

where Yo is the total sales volume in monetary terms for the base period, and Y; is the sales
volume of products in the i-th group for the same period.

The formula for the linear trend of the sales function is expressed as a first-degree
polynomial equation:

Yo =a -X + b, (2)

where Yo is the estimated sales volume; X is the calculation period (month); «, is the
estimated change (increase or decrease) in sales compared to the previous calculation period; and b
is the constant of the equation, which can be interpreted as the theoretical sales volume in the initial
period (1st month).

The trend equation for each i-th group will have a similar form:

Yi=aj-X + b, (3)

Since Yo =YY, according to the additivity property of linear functions, a, = Y a;.

The linear trend of the sales function (the share of a product group in the rate of change of
the enterprise’s sales volume over the base period) is proposed to be calculated using the following
equation:

Ti = ai/a,"100%, 4)

where a; is the trend coefficient of the i-th product group over the base period, and ao is the
trend coefficient of total sales for the same period, which is usually a0 =Y a;, 1 =1,...,n.

The placement of objects in the BCG matrix should not be considered a final conclusion.

For each group, additional analysis and measures are required, as well as safeguards to
protect the methodology from potential biases caused by personal interests.

This approach enables a motor transport enterprise to identify leading types of
transportation, assess their internal positions, and analyze sales dynamics. The calculated data are
presented in Table 2.

Based on the data in Table 2, monthly sales dynamics graphs were constructed for each
individual SBU, and the corresponding linear trend equations were presented. These graphs are
shown in Figures 3-6.
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Figure 3. Dynamics of transportation revenues by SBUs1-3, thousand UAH
Source: compiled and calculated by the authors.
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Figure 4. Dynamics of transportation revenues by SBUs 4-6, thousand UAH
Source: compiled and calculated by the authors.
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Figure 5. Dynamics of transportation revenues by SBUs 7-9, thousand UAH
Source: compiled and calculated by the authors.
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Figure 6. Dynamics of transportation revenues by SBUs 10-12, thousand UAH
Source: compiled and calculated by the authors.

Figure 7 presents the annual sales dynamics of all SBUs in the motor transport enterprise
and the corresponding trend equation.
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Table 8 presents the linear trend equations of sales dynamics for each SBU, as well as the

overall linear trend equation for 2024.

Table 8. Linear Trend Equations of Sales Dynamics for SBUs 1-12

SBU Number Linear Trend Equation
SBU 1 y =-1,6763x + 43,074
SBU 2 y =-1,3707x + 32,837
SBU 3 y =0,9511x + 55,311
SBU 4 y = 0,3587x + 55,036
SBU 5 y =0,7002x + 96,678
SBU 6 y = 1,019x + 31,593
SBU7 y =-1,231x + 53,295
SBU 8 y =-1,0692x + 45,078
SBU9 y =1,0374x + 34,166
SBU 10 y =0,6481x + 16,242
SBU 11 y =-0,7289x + 36,569
SBU 12 y =1,3921x + 21,048

Total y =0,0302x + 520,93

Source: calculated by the authors.

Based on the data from Tables 7-8, the parameters for constructing the modified BCG
matrix were calculated using formulas 1-4. The calculated data for SBUs 1-12 are presented in

Table 9.
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Table 9. Calculation of Parameters for Constructing the Modified BCG Matrix
SBU Number Yo Yi K Ao Ai T
SBU 1 6253,5 386,14 6,2 0,0302 -1,6773 -55,5
SBU 2 6253,5 287,13 4,6 0,0302 -1,3707 -45,4
SBU 3 6253,5 737,92 11,8 0,0302 0,9511 315
SBU 4 6253,5 688,41 11,0 0,0302 0,3587 11,9
SBU5 6253,5 1214,75 19,4 0,0302 0,7002 23,2
SBU 6 6253,5 458,60 7,3 0,0302 1,019 33,7
SBU 7 6253,5 543,52 8,7 0,0302 -1,231 -40,8
SBU 8 6253,5 457,54 7,3 0,0302 -1,0692 -35,4
SBU9 6253,5 490,91 7.9 0,0302 1,0374 34,4
SBU 10 6253,5 245,46 39 0,0302 0,6481 215
SBU 11 6253,5 381,98 6,1 0,0302 -0,7289 -24,1
SBU 12 6253,5 361,15 58 0,0302 1,3921 46,1

Source: calculated by the authors.

Based on the obtained data, the modified BCG matrix was constructed, as shown in Figure 8.

65,0 .
“Question Marks” (or “Wild Cats”) “Stars”

55,0

SBU ‘ '
12
SBU 6

SBU 3
35,0 ! ‘ ’ ' - :
25,0 SBU 10 ] SBU 9
15,0 SBU 4 .
| SBU 5
5,0

-5,0 “Dogs” “Cash Cows”

-15,0 SBU 11

-25,0 o SBU 8
-35,0 o :
SBU 2 u

-45,0

9

SBU 1
-65,0

T - share of SBU sales growth rate in total growth rate, %

SBU 7

0,0 5,0 10,0 15,0 20,0
K - share of the sales volume of a particular SBU in total sales, %

Figure 8. Modified BCG Matrix of transportation types across SBUs 1-12 of the motor transport enterprise in 2024
Source: compiled and calculated by the authors.

As shown in Figure 8, the Dogs group includes SBUs 1, 2, 7, 8, and 11; the Question Marks
(Wild Cats) group includes SBUs 6, 9, 10, and 12; the Stars group includes SBUs 3, 4, and 5. No
SBU falls into the Cash Cows group.
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The next step is to assess the balance of the enterprise’s product portfolio. A portfolio is
considered balanced if:

— the share of SBUs in the Cash Cow group is at least 45-50%;

— the share of SBUs in the Stars group is at least 20-30%;

— the share of SBUs in the Question Marks group is at least 15-20%;

— the share of SBUs in the Dogs group does not exceed 5%.

An excess of aging products (Dogs) indicates a risk of decline, even if the current
performance of the enterprise is relatively strong. Conversely, an excess of new products (Question
Marks) may lead to financial difficulties.

Discussion. In the current conditions of instability caused by military actions in Ukraine, the
issue of balancing an enterprise’s product (assortment) portfolio becomes particularly relevant. A
balanced portfolio not only reduces risks but also ensures internal financing for development
through the effective allocation of resources among stable, promising, and problematic business
directions.

A product portfolio is considered unbalanced if:

— it lacks or contains an insufficient share of Cash Cow products, which generate stable

profits and serve as a source of financing for the enterprise;

— it lacks or underrepresents Question Marks (Wild Cats), which have growth potential,

— there is an excessive share of Dogs, which generate minimal profit and have limited
prospects for development.

— In the case of a motor transport enterprise (MTE), the product portfolio should be
considered unbalanced due to the following factors:

— the absence of SBUs in the Cash Cow group, which prevents stable financing of
investment directions using internal resources;

— a high share of SBUs in the Dogs group
acceptable level (5%).

At the same time, there are positive signs:

— the share of Question Marks is 24.8%, exceeding the approximate minimum of 15-20%,

creating growth potential if managed properly;

— the share of Stars is 42.2%, indicating the presence of high-potential products that could
eventually become Cash Cows, providing stable financing under highly turbulent market
conditions.

Based on the analysis of the product portfolio and the operational characteristics of the
enterprise under wartime conditions, it is advisable to apply the following strategic approaches to
each SBU:

— SBUs 1 and 2 (Dogs) — a downsizing strategy with the possibility of gradual market
withdrawal. If there are narrow profitable niches, temporary support is possible until
market stabilization;

— SBU 11 (Dogs) — limit investments, focus on the most profitable segments, and avoid
complete loss of market share;

— SBUs 7 and 8 — minimize costs, protect niche positions; with positive dynamics, they
may be reclassified as Question Marks, justifying targeted investments in specific
market segments;

— SBUs 6, 9, and 10 (Question Marks) — intensify marketing and innovation efforts,
explore new market niches, and adapt to changes in the market environment;

— SBU 12 — promotion and identification of growing segments with the potential to be
upgraded to the Stars category;

— SBUs 3 and 4 (Stars) — maintain leadership positions, invest in preserving competitive
advantages, and control costs with a focus on long-term transformation into Cash Cows;

32.8%, which significantly exceeds the

191



ISSN 2786-5002 (online) ®IHAHCOBO-KPEANTHI CUCTEMW: MEPCNEKTUBU PO3BUTKY
ISSN 2786-4995 (print) FINANCIAL AND CREDIT SYSTEMS: PROSPECTS FOR DEVELOPMENT

4(19)2025

— SBU 5 (Stars) — concentrate efforts on expanding market share, actively promote the
offering, and optimize the business model to achieve stable profitability.

Thus, the enterprise needs to revise its product portfolio management priorities, gradually
reducing the share of unprofitable directions while transforming potentially profitable SBUs into
stable sources of income. This approach will enhance the financial stability of the enterprise during
wartime and create a foundation for sustainable development in the post-crisis period.

Conclusions. The conducted study allowed for the development of methodological
foundations for the assessment and selection of SBUs of a motor transport enterprise using a
modified BCG matrix, adapted to internal financial and production indicators and the specifics of
the transport services market under martial law conditions. The proposed approach enables:

1. Objective and timely identification of the positions of individual transportation types
within the enterprise’s operations based on their share in sales and sales growth rates
(parameters K and T), determining their strategic potential and management priorities.

2. Classification of SBUs into Stars, Question Marks, and Dogs, clearly demonstrating the
imbalance in the enterprise’s product portfolio, particularly the absence of stable profit
generators (Cash Cows) and the excessive share of unprofitable directions, emphasizing
the need for strategic adjustments.

3. Formation of a balanced portfolio of strategic business units and substantiation of
managerial decisions regarding investment, development, or optimization of each SBU
under dynamic market conditions.

The practical significance of the results lies in the creation of a methodological toolkit that
can be applied by a motor transport enterprise to develop an effective corporate strategy under high
market uncertainty. The proposed approach is adaptive and can be scaled to other types of transport
or related industries.

Prospects for further research include the development of digital models for automated
identification, monitoring, and analysis of SBUs, which will enhance the timeliness of managerial
decisions and the financial stability of the enterprise. The limitations of the approach are its
dependence on internal enterprise indicators and the need to test the methodology on different types
of motor transport enterprises to ensure the universality and reliability of the recommendations.
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CrpaTteriune cTpyKkTypyBaHH1 Oi3Hec-HanpsimiB ATII: meToguunmii mixxin

Anomauyin. Y cTaTTi pO3IIAHYTO METOJMYHMN MiAXIJ JO CTPATEriYHOTO CTPYKTYypYBaHHS Oi3HEC-HaIlpsMiB
aBToTpaHcnoptHoro miampuemctBa (ATII) B ymMoBax BOEHHOTO CTaHy Ta IOBOEHHOTO BigHOBICHHSA. OO0’€KTOM
IoCHiKeHHs € crpareriuni rpymu 6i3Hecy (CI'B), mo IO3BONSAIOTH OIHIOBATH €(QEKTUBHICTH OKPEMHX BHIIB
TIepPeBE3CHb Ta ONITUMI3yBATH YIIPABIIHCHKI PIlIICHHS.

[ocTtanoBka mpodiaemu. OCHOBHOIO TPOOJIEMOIO € BIACYTHICTh aJalTOBAaHUX METOIHK, SKi TO3BOJSIOTH
OILIIHIOBATH BHYTPIIIHI MO3HMIi O13HEC-TPYT Y AMHAMIYHUX 1 HECTAOUTFHIX YMOBaX PUHKY NepeBE3EHb.

Hepo3p’sa3ani acnexTu npodjaemu. Knacuuni migxomu, 30kpeMa tpagumiitna matpuiisd BKI', He BpaxoByrOTh
BHYTPIIIHIO JUHAMIKY MiANPUEMCTBA, MHTOMI Bard Trpyn HPOAYKTIB Yy 3araJbHOMY 00cs3i 30yTy, 3MiHHM 0OCSATiB
nepeBe3eHb Ta CIeludiKy PHHKOBOT TypOYJCHTHOCTI, IO OOMEXKYye iX MNPaKTHYHY 3aCTOCOBHICTH Ta TOYHICTh
YIPaBIIHCHKUX PIllICHb.

Meta crarTi. MeToro gociikeHHs € po3poOKa Ta OOIPYHTYBaHHS METOAMYHOIO IMIAXOY /10 CTPATEri4YHOrO
CTpyKTypyBaHHs Oi3Hec-HanpsiMiB ATII wa ocHoBi BupminenHs CI'B, mo m03BONsSE ONTHMI3yBaTH YNpPaBIiHHI
JISUTBHICTIO B yMOBaX BUCOKOI HEBU3HAUEHOCTI, CIPUYNHEHO] BOEHHUM CTaHOM 1 MOTpeOaMy MMOBOEHHOTO BiTHOBIICHHS.

Buknax ocHoBHOro Martepiany. 3amporoHOBaHO moeranHy MeToauky ouinku CI'b Ha ocHOBI aHamizy
o0csriB 30yTy, TpeHaiB ix 3MiHu (nokazHuku K ta T) Ta BHyTpilHIX (hiHAHCOBO-BUPOOHNYMX MMOKA3HUKIB. J{jIs KOKHOT
TPYIIH PO3PaXxOBYETHCS MUTOMA Bara y 3arajJbHOMY 00csi31 30yTy Ta TEMIT 3MiHH OOCSTiB, IO JO3BOJISIE KIACH(iKyBaTH
HampsIMH JiSUTBHOCTI 3@ CTPATETiYHOI0 JOUUIBHICTIO, BKIIOYHO 3 PO3BUTKOM, IHBECTYBAaHHIM, IiATPHUMKOIO,
orntuMizariero abo Tpancopmamiero. Mertonuka 3abesnedye 00’€KTHBHY OIIIHKY BHYTPIIIHIX MO3MIIKA Oi3HEC-TPyTI,
¢dopmyBanHs 30anancoBanoro noprdens CI'b, BpaxyBaHHSI NOTEHIIITHUX PH3MKIB Ta OOIPYHTYBaHHS YHPaBJIiHCHKUX
pillieHb MO0 IHBECTYBaHHs, PO3BUTKY ab0 onTuMizallii. [IpakTuuHe 3HaUEHHS MOJISATa€E y CTBOPEHHI IHCTPYMEHTapIi0
JUISl CTPATETiYHOTO IJIaHYyBaHHsS B YMOBaX BHCOKOI HEBH3HAYEHOCTI PHHKY, aJIallTUBHOTO JI0 PECYpCiB MiINPUEMCTBA,
cretudiky ramysi Ta opraHizaiiHo-paBoBUX (Gopm.

BucnoBkn. [Tomanein ToCiiKeHHS NepeadadaroTh po3poOKy IUPPOBUX MOICICH Ui aBTOMATH30BAHOTO
MoHiTopuHry CI'b, 110 miBUIIUTE ONEpaTUBHICTh YIPaBIiHCHKUX PillIeHb, THYUYKICTh CTpATeTii Ta piHaHCOBY CTIHKICTh
TATTPUEMCTBA, a TAKOX 3a0€3MeUNTh YHIBEPCATIBHICTD 1 HAJIHHICTh METOJMKH Y PI3HUX MPAKTUYHUX YMOBAX.

Kniwouosi cnosa: cmpameziune ynpaeninms, agmompancnopmue niOnpuemMcmeo, cmpameziuna epyna oisnecy,
cmpameziuna 30Ha 2ocnodapioganns, mampuys BKI, punkoea npusabiugicmv, KOHKYPEHMHA NO3UYIS, AHAAIMUYHE
MOOeN0BaANH A, CUHEP2Isl, NOCIKPU306€ BIOHOGIEHHS.

®opmynu: 4; puc.: 8; Tabm.: 9; 6i6m.: 25.

Jna yumysannsa: Fedotova |., Bocharova N., Litvinenko A. Strategic structuring of MTE business areas:
methodical approach. ®iHaHCOBO-KpEeOUTHI CHUCTEMH: NepCreKTHBU po3BuTKy. Ned(19) 2025. C. 178-195.
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Fiscal sustainability and public resource management in the context of recovery:

international experience

Abstract. Fiscal sustainability is a key condition for economic recovery in the context of hostilities
and post-war development. For Ukraine, where the budget system has become one of the main instruments
of sustainability during a large-scale war, the issue of fiscal policy is gaining relevance. Therefore, the
relevance of the topic of the article is due to the realities of the Ukrainian economy and the urgent need to
build fiscal sustainability of the country now and soon. The object of the study is the key steps of these
countries aimed at economic recovery, tax system reform and the introduction of institutional mechanisms of
budgetary discipline.

Problem statement. Despite significant international support and adaptation of Ukraine's domestic
policy to rapidly changing realities, the task of maintaining fiscal sustainability in conditions of high uncertainty
remains difficult. As for many countries that have experienced conflicts, a dilemma arises between the need to
finance recovery and ensuring debt stability in the long term. At the same time, an extremely important element
of the recovery and balancing system is minimizing costs and maximizing the effect.

Unresolved aspects of the problem. Previous studies have mostly focused on issues of fiscal
consolidation or public debt management, but insufficient attention has been paid to the coordination of post-
war fiscal policy with the institutional capabilities of the state. There is also a noticeable lack of comparative
analysis of the experience of European countries in adapting individual reforms to existing initiatives.

Purpose of the article. The purpose is to identify and systematize effective fiscal instruments for
ensuring stability in the post-war period based on the experience of France, Croatia, Bosnia and Herzegovina,
Latvia, and Poland, and to adapt them to Ukraine’s context.

Presentation of the main material. The research applies comparative, structural-logical, and content
analysis methods to examine fiscal reforms, institutional innovations, and budgetary practices in post-conflict
European states. The findings highlight that fiscal sustainability depends on constitutional debt limits, medium-
term expenditure frameworks, independent fiscal councils, and transparent management of reconstruction
funds. Achieving fiscal resilience in Ukraine requires institutionalizing fiscal rules, enhancing medium-term
budgeting, strengthening fiscal oversight, and ensuring accountability in the use of international aid.

Conclusions. A comparative analysis of the main indicators of public debt and budget deficit in
selected countries allowed us to draw practical conclusions regarding the possibilities of adapting the main
approaches to modern conditions in Ukraine, in particular in the direction of digitalization and strengthening the
administration of individual fiscal mechanisms. The study underscores the necessity of combining domestic
reform with European fiscal governance standards to secure long-term stability and investor confidence.

Keywords: fiscal sustainability, post-war recovery, budget policy, debt strategy, European
integration.
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Introduction. The post-war transformation of Ukraine is an inevitable stage of development
that will require not only the reconstruction of destroyed infrastructure but also the establishment of
a stable fiscal framework. Fiscal sustainability is not an abstract macroeconomic concept — it is a
condition for building trust in the state, a foundation for the effective use of assistance, and a tool
for the social recovery of society as a whole.

The war in Ukraine has created unprecedented fiscal challenges, jeopardizing the long-term
sustainability of public finances. Under the conditions of total resource mobilization, infrastructure
destruction, declining budget revenues, and rising expenditures on defense, social support, and
reconstruction, fundamentally new approaches to public finance management are required.

Since the recovery process is inextricably linked to financial issues — including both
budgetary resources and foreign investment — ensuring fiscal sustainability becomes a critically
important element of the country’s post-war development mechanism. At the same time, the process
of European integration intensifies the requirements for transparency, accountability, and
harmonization with EU standards.

Literature review. Global academic literature shows a growing interest in the issue of fiscal
sustainability during crises and post-conflict recovery. The majority of scholars analyze how armed
conflicts affect macroeconomic dynamics, particularly budget balances and debt policy.

Presbitero A. [23] explores the role of international financial institutions in post-crisis
recovery and emphasizes the need to combine external financing with domestic revenue
mobilization measures. He highlights that without structural tax reforms, international support has a
limited impact on long-term sustainability.

Edison T., Nifio-Zarazia N., and Pirttild J. [7] focus on the strategic dimensions of fiscal
policy in the context of post-war recovery. They demonstrate that the institutional quality of public
financial management directly correlates with the effectiveness of international aid: countries with
transparent budget systems achieved higher GDP recovery rates. The authors argue that nations
with access to external assistance and clearly defined debt frameworks are better able to avoid debt
traps and maintain the fundamental stability of public finances.

Haughton J. [11] identified key fiscal and taxation policy measures necessary for restoring
an economy devastated by war. The issue of post-conflict economic recovery was examined by
Ogiorghenruan J.F.E. and Stewart F. [21], who justified the crucial role of the state in ensuring
peace, establishing fair taxation, and creating incentives for all economic agents.

Bugard W., Prichard W., Milicic N., and Benson M. [8] argued that tax revenue
mobilization should occupy a central place in rebuilding economies affected by conflict. Mauro P.
and Villafuerte M. [17] proposed fiscal adjustment frameworks aimed at reducing public debt and
budget deficits. Particular attention is also paid to transparency in the use of resources and to
building trust in budgetary institutions.

In Ukrainian research, R. Yakovenko [6], I. Lunina, O. Bilousova, and N. Frolova [3], O.
Zamkovyi [2], T. Kaneva, M. Pasichnyi, and I. Chuhunov [4; 15; 22] emphasize the need for tax
system reform and highlight the importance of international financial assistance in containing
inflation during wartime.

Institutional studies presented by the National Bank of Ukraine, the Ministry of Finance, and
the Kyiv School of Economics [4; 16; 18] provide an in-depth analysis of risks to macro-financial
stability, including inflationary processes, exchange rate policy, and the resilience of the banking
sector. These materials stress that ensuring transparency in the budget process and maintaining
realistic revenue and expenditure forecasts are key factors in fostering public trust in state finances.

However, most studies focus on analyzing fiscal policy indicators and drawing conclusions
about lowering or raising tax rates for businesses and citizens. Often, the research is limited to
examining debt sustainability through an indicative approach based on quantitative measures such
as the budget deficit level, the volume of public debt, and the share of debt servicing in total
expenditures. A significant part of the scholarly attention is directed toward the institutional
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approach — assessing the quality of the budget process, the existence of fiscal rules, and the
practice of long-term planning — which tends to be less effective under wartime conditions.

An important question remains insufficiently explored: what instruments, other than tax rate
adjustments, can be implemented to improve the efficiency of public resource management, and
how might they affect the fiscal sustainability of the state? In this regard, it is worth applying an
intertemporal approach to assess the government’s ability to maintain its debt burden at an
acceptable level through the generation of primary surpluses in the future.

The real conditions are such that each economic case has a significant number of variables
in the equation. Therefore, the above studies relate more to the general analysis of cases of recovery
of countries, the accumulation of statistics or the general forecasting of future indicators based on
them. That is why the analysis of the international experience of post-conflict countries is especially
relevant for Ukraine: it allows to identify successful practices, avoid repeating other people's
mistakes and develop its own strategic model of fiscal policy in war and post-war conditions.

Purpose, objectives and research methods. The purpose of our study is to analyze
international experience in shaping a country's fiscal sustainability after military operations or
global transformations of states. At the same time, it is important to compare the mechanisms that
are already in place and identify the range of problems preventing them from being effective in the
near term. The implementation of new reforms is always accompanied by additional expenditures
from the state budget. Currently, Ukraine is interested in ensuring the most efficient use of
resources — achieving the maximum possible impact with minimal costs.

The research used the method of comparative analysis to study the experience of post-war
fiscal policy of individual European countries. A structural-logical approach was applied to
systematize theoretical provisions and identify key areas of fiscal sustainability. Content analysis of
scientific and analytical works allowed us to identify key trends in the formation of fiscal policy in
post-war countries. Elements of the historical-comparative method were used to identify common
and distinctive features in the transformation of budget systems in different periods. The empirical
base was formed on the basis of statistical data of international organizations, national financial
institutions and analytical centers of Ukraine.

Research results. Fiscal sustainability is, above all, about the state’s ability to finance its
obligations without risking a debt crisis. It also reflects trust in the effective management of public
finances.

According to Musgrave [19], fiscal policy is an instrument for achieving macroeconomic
objectives. The International Monetary Fund defines it as the influence exerted through revenues
and expenditures on employment, inflation, and growth. Chuhunov A. views it as a tool for
implementing the state’s socio-economic strategy [5].

The main approaches to assessing fiscal sustainability include:

— ntertemporal budget constraint — assessing whether the government can maintain its
debt at a stable level;

—  Debt Sustainability Analysis (DSA) — forecasting debt while accounting for potential
risks;

— Indicative approach — examining indicators such as deficit, debt, and borrowing
levels;

— Institutional approach — evaluating the quality of governance, the presence of fiscal
rules, and long-term strategies.

Given the specific needs of Ukraine’s economy and the challenging circumstances that
hinder long-term strategic planning, a key task is to determine how to finance public expenditures
and service debt obligations without resorting to abrupt changes in tax policy.

For this purpose, it is advisable to analyze existing international experience and assess the
feasibility of its implementation in Ukraine.
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One of the most notable large-scale examples is the post-war reconstruction of European
countries, particularly the Marshall Plan. After the Second World War, most European nations
faced severe budget deficits, widespread infrastructure destruction, and the devaluation of national
currencies. Through the Marshall Plan (1948-1952), Western European countries received
assistance in the form of grants and loans totaling around 13 billion USD, which enabled recovery
without a critical increase in public debt.

The Marshall Plan ensured post-war fiscal stabilization by combining large-scale economic
aid with strict fiscal discipline, institutional coordination, and structural reforms.

A particularly illustrative case is that of France, which under the Marshall Plan not only
received substantial financial support (over 2.7 billion USD, equivalent to about 5.4% of France’s
GDP in 1948 or roughly 20% of all program funds) but also implemented key fiscal reforms that
laid the foundation for long-term macroeconomic stability.

Among the main fiscal stabilization measures was the introduction of the value-added tax
(VAT). At the same time, France modernized its tax administration by introducing internal audits,
enhancing staff professionalism, and simplifying administrative procedures. Some taxation powers
were transferred to regional authorities, thereby strengthening fiscal responsibility at the local level.

As a result of these measures, France’s fiscal deficit declined from 9% to 2.5% of GDP
within four years, inflation was curbed, and the economy returned to growth — with GDP
increasing by 6—7% annually between 1950 and 1953. This example demonstrates that international
aid can be most effective only when accompanied by structural fiscal reforms.

For Ukraine, which already has a value-added tax (VAT) but continues to face challenges in
its administration, this case holds practical significance. Conditional external financing could serve
as an incentive for a comprehensive tax reform aimed at simplifying procedures, combating the
shadow economy, and digitalizing the tax administration system. As in France’s case, such reforms
would strengthen both fiscal sustainability and public trust in the budget.

The historical example of France within the framework of the Marshall Plan demonstrates
the effectiveness of combining large-scale external support with deep structural reforms in public
finance. For Ukraine, this experience is especially relevant given the similar context: large-scale
destruction, significant social expenditures, dependence on external financing, and — most
importantly — the ongoing process of European integration.

Based on the French experience, Ukraine could undertake the following concrete steps:

1. Reform of VAT administration: automate accounting processes, minimize the human
factor, and introduce full digital reporting.
2. Fiscal decentralization: emphasizing not only the distribution of funds but also

accountability. Since 2014, Ukraine has implemented budget decentralization, with a significant
share of personal income tax (60%), single tax, and excise revenues already allocated to local
budgets. However, further strengthening of local fiscal capacity requires:
— real leverage over the tax base (access to tax data, analytics, and cooperation tools
with the State Tax Service);
— institutional incentives to attract businesses and investments, including local-level tax
management;
— mechanisms for transparent evaluation of spending efficiency, which build taxpayer
trust and enhance accountability.

3. Conditional international assistance: establishing donor memoranda that stipulate
concrete fiscal reforms — including digitalization, optimization of the tax structure, and medium-
term budget planning.

4. Preparation for a comprehensive tax reform:

— conducting an audit of tax benefits and special regimes;
— eliminating inefficient levies in favor of unified, stable taxes with clearly defined
purposes.
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The introduction of such instruments would enable Ukraine to lay the foundations for long-
term fiscal sustainability, restore trust in the tax system, and improve the efficiency of public
resource management. Conditional international assistance, provided in exchange for structural
fiscal reforms, could become a powerful driver of modernization and accelerate the process of
European integration.

A particularly relevant example for Ukraine is the experience of Croatia, which, after the
War of Independence (1991-1995), faced a deep economic crisis and significant fiscal challenges.
During this period, the country’s GDP fell by nearly 40%, more than 35% of industrial
infrastructure in some regions was destroyed, and external debt rose from 15% to 45% of GDP. The
country also experienced mass population displacement and a sharp increase in social spending.

In response to these challenges, the Croatian government implemented a set of systemic
fiscal policy measures aimed at stabilizing public finances, supporting economic recovery, and
aligning with European Union standards.

One of the key steps included:

— The introduction of a value-added tax (VAT) in 1993, which accounted for more than
50% of total budget revenues;

— The establishment of legal limits on the budget deficit and public debt, including the
integration of the so-called “golden budget rule” into the Constitution (after Croatia’s
accession to the EU in 2013). This rule stipulates that, in the medium term, current
expenditures must be financed solely from current revenues, while deficits are
permitted only for investment purposes. In this way, structural deficits are contained,
and a sustainable fiscal policy framework is ensured.

Croatia introduced a three-year planning cycle (MTEF — Medium-Term Expenditure
Framework), which linked the budget to macroeconomic forecasts, assessed risks, and projected
expenditures. This made the budgeting process more predictable. Such an approach ensures greater
predictability, transparency, and coherence in fiscal policy.

In Ukraine, a similar instrument is the Budget Declaration, introduced in 2020 following
amendments to the Budget Code. It sets the main fiscal guidelines for a three-year period but
remains largely declarative in nature: mechanisms of accountability for deviations, fiscal risk
assessment, and reporting are still insufficiently developed.

To strengthen fiscal accountability, Croatia established an independent Fiscal Council,
responsible for evaluating the realism of budget forecasts, monitoring compliance with fiscal rules,
and preparing annual reports for parliament. This helped reduce the influence of the political cycle
on the budget process. In Ukraine, some analytical functions related to budget evaluation are
performed by the Accounting Chamber, but it lacks a mandate for ex-ante analysis of forecasts or
oversight of compliance with fiscal constraints.

Since 2005, Croatia actively prepared for EU membership, which required the
harmonization of fiscal legislation, adherence to the Maastricht criteria (deficit <3%, debt <60% of
GDP), and accession to the Stability and Growth Pact. These efforts enhanced transparency,
predictability of fiscal policy, and access to EU structural funds. Whether Ukraine will be able to
meet the Maastricht criteria in the coming years remains an open question, yet it is quite realistic
with strong international support.

Croatia’s experience—combining political will, institutional capacity, and international
integration—demonstrates practical mechanisms for achieving fiscal sustainability. In the context of
post-war recovery, Ukraine can adapt the following elements:

— Constitutional anchoring of fiscal responsibility principles, including deficit and debt
limits;

— Institutionalization of an independent fiscal council to assess budget forecasts, fiscal
risks, and compliance with medium-term goals;
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— Improvement of medium-term budget planning, already implemented through the
Budget Declaration but requiring stronger analytical foundations, reporting
mechanisms, and accountability for deviations;

— Reliance on VAT as a stable revenue source, with an emphasis on digitalization and
reducing the shadow economy;

— Integration of EU norms into Ukraine’s fiscal practice, including participation in
mechanisms of macroeconomic monitoring and fiscal oversight.

Thus, combining Croatia’s experience with Ukraine’s existing instruments — such as the
Budget Declaration, three-year planning, and digital tools of the State Tax Service — could form
the foundation of a modern, responsible, and resilient fiscal architecture in the post-recovery period.

The experience of France and Croatia demonstrates that post-war fiscal resilience is
achievable only through a combination of institutional, regulatory, and operational reforms,
supported by international partners.

Despite operating in different historical contexts, both countries implemented a series of
common strategic steps. These approaches can confidently be adapted as a roadmap for Ukraine’s
reconstruction, in particular:

— implementation of strict fiscal rules (including the “golden rule” of budgeting);
— establishment of an independent fiscal council,

— strengthening of medium-term budget planning;

— digital modernization of tax administration;

— effective utilization of international assistance;

— creation of transparent recovery funds under public and parliamentary oversight.

These instruments not only ensure fiscal discipline but also build trust in public finances,
which is crucial during the post-war recovery and the process of European integration.

In the context of post-war reconstruction and Ukraine’s European integration trajectory, it is
worth broadening the scope of fiscal policy analysis beyond the classical cases of France and
Croatia. In particular, the experiences of certain Central, Southern, and Eastern European countries
that faced crises or conflicts offer valuable lessons on adapting fiscal systems to extraordinary
conditions. Especially illustrative are the cases of Bosnia and Herzegovina, Latvia, and Poland,
which represent different models of interaction between fiscal stabilization, institutional capacity,
and external support.

Countries of Central and Eastern Europe, which experienced periods of severe economic
turbulence, managed to achieve fiscal sustainability through decisive institutional and budgetary
reforms. Poland, Latvia, and Bosnia and Herzegovina each operated in distinct contexts, yet all
demonstrated the importance of clear fiscal rules, transparent tax administration, independent fiscal
monitoring, and coordination with international partners. Ukraine possesses certain instruments
inspired by these examples, but their effectiveness is often diminished by fragmentation or
insufficient institutional independence.

After the 1992-1995 war, Bosnia and Herzegovina received large-scale international
assistance but simultaneously faced profound institutional challenges. The country’s political
architecture, enshrined in the Dayton Accords, established a decentralized governance model with
autonomous budgets (the Federation of Bosnia and Herzegovina and the Respublika Srpska).

This case illustrates that financial aid without institutional unity does not guarantee effective
recovery. For Ukraine, it is therefore essential to ensure a single center for coordinating fiscal
policy, which implies synchronization among ministries, recovery agencies, and local budgets.

During the 2008-2010 crisis, Latvia, with the support of the MF, the EU, and the World
Bank, implemented a strict fiscal adjustment program — cutting expenditures, raising taxes, and
strengthening fiscal discipline. Despite significant social hardship, the government adhered to its
commitments, which allowed the country to return to a growth trajectory relatively quickly.
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A key institutional achievement was the establishment of an independent fiscal council,
which conducts ex-ante assessments of government forecasts, monitors compliance with medium-
term fiscal targets, and ensures the transparency of the fiscal process. This experience is particularly
relevant for Ukraine: trust in fiscal policy is built not only through budget figures but
through transparent procedures, professional analytics, and preventive oversight.

Table 1. Description of fiscal policy reforms in Poland, Latvia, Bosnia and Herzegovina

Key steps that have been

Country . Results Proposals for Ukraine
implemented
Poland | — medium-term budgeting (before | — tax revenue growth — to enshrine fiscal rules at the level
EU accession) without rate increases of law
— fiscal rules (deficit, debt) — sustainable macro- — to ensure effective medium-term
— VAT e-administration financial stability planning
— integration with European funds | — access to EU funds — to scale up electronic VAT control
Latvia — tough fiscal adjustment (2008— | — recovery increased after | — to create an independent fiscal
2010) 2 years council
— cooperation with IMF, EU, — high level of trust in — to strengthen the role of analytical
World Bank public finances findings in the budget process
— Fiscal Council (since 2014) — to ensure the publicity of fiscal
— transparency of the budget decisions
process
Bosnia | —single VAT (2006) — budget revenues — to increase fiscal policy coherence
and — Treasury reform increased — to coordinate state, local, and
Herzeg | — creation of revenue sharing — coordination limited due | recovery budgets
ovina mechanisms to decentralization — to create a single donor
management center

Source: prepared by the author

As a result, Latvia quickly restored investor confidence and resumed GDP growth as early
as 2011. The fiscal council became a cornerstone of independent oversight and preventive budget
analysis.

Poland, in turn, consistently built a fiscal system capable of withstanding shocks. Prior to
joining the EU, it introduced medium-term planning, deficit and debt limits, and modernized VAT
administration. After 2004, Poland integrated into the EU’s macroeconomic surveillance
mechanisms and established a co-financing system for infrastructure projects using European funds.
In addition, in the 2010s, the country launched an e-invoicing system and electronic VAT
monitoring, resulting in higher revenues without raising tax rates, improved fiscal discipline, and
expanded access to major EU infrastructure resources.

The success of this model rested not only on external benchmarks but also on the consistent
development of domestic institutions for budget and debt management. For Ukraine, which is also
moving along the path of European integration, the Polish experience highlights the importance of
codifying fiscal rules in law, building independent fiscal scenario analysis, and creating transparent
cooperation mechanisms with donors.

By analyzing the fiscal resilience strategies of the countries, we can clearly identify the key
steps implemented and the results that Ukraine can adapt to strengthen its own fiscal architecture.

Table 2. Macroeconomic indicators of fiscal stress

Country GDP decline (%) Debt (% of GDP) Share of VAT in budget
revenues (%)
Croatia -40 45 55
France -22 (1944-45) 150 28
Latvia -18 (2008-2010) 40 37
Poland -0.1 (2009) 50 35
Bosnia and Herzegovina -30 (1992-1995) 60 45
Ukraine -29 (2022) 49 45

Source: prepared by the authors on the basis of [4; 12-14; 18; 24]
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Discussion. Ukraine’s fiscal resilience, despite the complex circumstances, continues to
strengthen and move toward integration with the European Union. However, under the pressure of
urgent defense-related priorities, several important fiscal and institutional issues are being pushed
out of the immediate policy agenda.

The conducted research confirms that the experiences of France, Croatia, Latvia, Poland, and
Bosnia and Herzegovina hold significant applied relevance for Ukraine. In all cases, the key factor of
recovery was a combination of fiscal discipline, external support, and institutional strengthening of
the budgetary process. Similar conclusions are found in the World Bank’s reports, which emphasize
that international assistance is effective only when accompanied by internal reforms.

A comparison with the Ukrainian situation demonstrates the presence of important
instruments—such as medium-term budget planning and revenue decentralization—yet their
effectiveness remains limited due to weak institutional oversight and the short-term orientation of
government decisions. This, in turn, supports the findings of foreign researchers who argue that
institutional quality plays a decisive role in ensuring post-crisis fiscal sustainability.

At the same time, certain ambiguities remain. For instance, the significant role of VAT in
the fiscal systems of post-conflict countries may serve as a positive signal for Ukraine; however,
without decisive measures to combat economic shadowing, this instrument will have limited
efficiency. Similar risks apply to reconstruction funds: the experiences of Croatia and Poland
demonstrate that transparent management and independent oversight are critically important to
ensure their effectiveness.

The obtained results indicate the necessity of combining institutional reforms with
macroeconomic stabilization. Future research could focus on quantitative assessments of the impact
of specific fiscal instruments on GDP recovery dynamics and on analyzing Ukraine’s potential to
integrate into European mechanisms of budgetary discipline monitoring.

Conclusions. The scientific novelty of this study lies in the generalization of the post-war
experience of European countries and its adaptation to the Ukrainian context in terms of fiscal
resilience, considering the ongoing transformation of the state’s fiscal policy. The theoretical
significance of the work consists in the systematization of approaches to strengthening fiscal
sustainability in the context of post-war recovery. The practical value lies in the set of specific
recommendations for Ukraine, which also consider the reforms already initiated to enhance fiscal

stability.
Based on the analysis of international experience, it is advisable to:
1. Ensure reliable medium-term budget planning.

In Ukraine, a Budget Declaration already exists; however, there is no independent
monitoring or mandatory accountability for deviations. It is recommended to institutionalize
independent analytics (either through a functionally autonomous unit within the Ministry of Finance
or an independent think tank) and introduce a “comply or explain” mechanism when fiscal targets
are revised.

2. Develop independent fiscal monitoring.

What Ukraine needs is not a politically dependent body but a technocratic institution with an
analytical mandate. It would be reasonable to establish an independent expert platform based on
existing research centers or international technical assistance programs, ensuring regular public
reporting.

3. Codify fiscal rules in law.

Ukraine currently has deficit limits, but without proper legal status. It would be appropriate
to adopt a Law on Fiscal Responsibility with clearly defined deficit and debt thresholds, supported
by enforcement and accountability mechanisms.

4, Optimize tax administration (especially VAT).

Partial digitalization has already taken place in Ukraine; however, there remain gaps in
automated control and verification. It is necessary to introduce a real-time risk analysis system,

203



ISSN 2786-5002 (online) ®IHAHCOBO-KPEANTHI CUCTEMMW: MEPCNEKTUBW PO3BUTKY
ISSN 2786-4995 (print) FINANCIAL AND CREDIT SYSTEMS: PROSPECTS FOR DEVELOPMENT

4(19)2025

integrated with customs and tax databases, focusing on automatic VAT refunds and combating
fraudulent schemes.

5. Ensure effective coordination of financial assistance.

Ukraine currently has parallel institutions (the Recovery Agency, Ministry of Finance, line
ministries, donors) that often act in a fragmented manner. Instead of a large interagency council, an
operational recovery management office should be created as an executive unit with clear hierarchy,
financial monitoring, and analytical authority.

Fiscal resilience is a result of action, not declarations. Ukraine already possesses several
relevant instruments, yet their effectiveness requires the integration of institutional, regulatory, and
operational reforms, supported by international partners. The experiences of Poland, Latvia,
Croatia, France, and Bosnia and Herzegovina demonstrate that a recovery strategy cannot exist
without a fiscal framework — one that is strict, transparent, and predictable.

The post-war recovery period creates a unique window of opportunity for deep fiscal
reforms that were previously blocked politically or institutionally. Making use of this moment is
critically important for building a fiscally sustainable state.

Thus, the next stage of Ukraine’s budget policy should be based on the concept of “smart
responsibility” — transparent, predictable, and analytically grounded.
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®dickanabHa cTilKicTh Ta ynpaBJ/iiHHA Jep:>KaBHUMU pecypcaMH B YMOBaX BiTHOBJIeHHSI: MiZKHAPOIHUH 10CBia

Anomayin. ®ickaibHa CTIHKICTh € KIIIOYOBOIO YMOBOIO BiJIHOBJEHHSI €KOHOMIKM B YMOBaX BOEHHUX il Ta
TCIISIBOEHHOTO PO3BUTKY. [{nst Ykpainu, ne Oro/keTHa cucTeMa CTajla OJHUM i3 TOJOBHHUX IHCTPYMEHTIB CTIHKOCTI i
yac MacmTaOHOI BilfHH, MATaHHS (iCKaIbHOI TOJMITHKH Ha0yBae O0COONMBOI aKTyalbHOCTI. BinTak, akTyanpHICTE TEMHU
cTaTrTi OOyMOBIIEHA pealisMH YKpPaiHCHKOi €KOHOMIKH Ta HarajbHOI0 MOTpe0oro MmoOymoBH (icKaTbHOI CTIHKOCTI
KpaiHu 3apa3 Ta B HalOmmwK4oMy MaiOyTHROMY. OO’ €KTOM JOCIHIIKEHHS € KIFOYOBi KPOKH ITNX KpaiH, CIIpsSMOBaHiI Ha
BiTHOBJICHHA €KOHOMIKH, pe(OpMyBaHHS MOJATKOBOI CHCTEMH Ta 3alpOBaPKEHHS IHCTUTYILINHHHX MeXaHi3MiB
OODKETHOI JUCIIUIUIIHH.

IocTranoBka mnpodjemu. He3pakaroun Ha CyTT€BY MUKHApOIHY MIATPUMKY Ta aJalTalil0 BHYTPIIIHBOL
TIOJIITUKN YKpaiHH O MIBUIKOIUTMHHMX 3MIiH peaiiil, 3aBmaHHs 30epexeHHs (iCKalnbHOI CTIHKOCTI B yMOBaX BHCOKOI
HEBU3HAYCHOCT] 3aJUINAETHCSA CKIATHUM. SIK 1 s GaraThoX KpaiH, M0 HepekWiN KOHQIIIKTH, MOCTaE AWeMa MiX
HeoOXiHICTIO (DiHAHCYBaHHS BiJHOBJIEHHs Ta 3a0e3neyeHHsIM OOproBoi cTabUILHOCTI Y JOBIOCTPOKOBIN MEPCHEKTUBI.
[Ipy upoMy BKpail Ba)KIMBHM €JIEMEHTOM CHUCTEMH BIIHOBJICHHS Ta OajlaHCYBaHHsS € MiHIMI3allisi BUTparT Ta
MakcuMi3arlis ehekry.

Hepo3p’s3ani acmextn. [lonepenHi nocimipkeHHS 31e01IBLIIOr0 30Cepe/PKEHI Ha MUTAHHAX (QicKanbHOT
KOHCOJIIallii YM YIpaBIiHHS JepXKaBHUM OOpProM, NpoTe HEJOCTaTHHO YBaru HMPHUALIEHO Y3TOJUKEHHIO IMiCISIBOEHHOT
(icKaIbHOT MOJITUKU 3 IHCTUTYLIHHUMH CIIPOMOXKHOCTSIMU JIepXKaBH. TakoX BIAUYTHOIO € HecTaya MOPiBHSUIEHOTO
aHaNi3y IOCBiAYy KpaiH €Bpony Mmoo aganTamnii OKpeMux peopM 3 y)ke iCHYIOUHMH IHII[IaTHBAMH.

Mera ctarTi. MeTor0 CTaTTi € MOCTIKCHHSA SPEKTHBHUX IMIIXOMIB 3a0e3meueHHs (hicKambHOI CTIHKOCTI y
MICIIIBOEHHAX YMOBaX Ha mpukiaai qocsiny ®panmii, Xopsarii, bocHii i ['eprierosunn, JlaTsii ta [Tompmi.

OcHoBHUIT MaTepiaj. Y cTaTTi mpoaHaIi30BaHO OCHOBHI peopMu OI0KETHOI OJMITHKH KpaiH, M0 MPU3BEIH
o (ickanpHOI CTIMKOCTI caMe TICIs TEOoNONITHYHUX TpaHCcopMalliil, 30kpeMa BiffHH. BUSBICHO, MO BaKIMBUM
YMHHAKOM CTajla IHTErpalisi y €BPONEHCHKI CTPYKTYpH, TapMOHI3allis 3aKOHOAABCTBA Ta CTBOPEHHS HE3aICKHHIX
OpraHiB KOHTPOJIIO 32 (icKaIbHOK NOMITHKOI. [IpH 11boMy caMmi nepepaxoBaHi KPOKU CTallU CHUIBHUMH JUIS OUTBIIOCTI
JOCHIDKYBaHUX KpaiH. BusHaueno, mo anst YKpaiHM OCOOJNMBO aKTyaJbHAM € 3alpoBaJDKEHHS B Mail0yTHbOMY
KOHCTHTYLITHUX OOMexeHb Ha AedinuT OMJDKETY, MOCHIICHHS CEepeHbOCTPOKOBOrO OFOJDKETHOTO IUIAHYBaHHS,
(dopMyBaHHS He3aJIeKHUX (QIiCKaNBHUX OpraHiB Ta BHUKOPHCTaHHS IiIbOBUX (OHIIB BiAOYZOBH 3 NPO30pUM
MEXaHI3MOM yTpaBtiHHsA. OKPECIICHO OCHOBHI HEJIOJIIKH BXKE BITPOBAKCHUX MEXaHi3MiB (piCKaTbHOT MO THKY.

BucHoBkn. [IpoBefcHUI MOPIBHSIBHUN aHAi3 OCHOBHHMX IOKa3HHUKIB JICPKABHOTO OOpPry Ta OOKETHOTO
nedinury y BuOpaHuX KpaiHax, JO3BOJIMB 3pOOHMTH NPAKTHYHI BHCHOBKHM IOJ0 MOKJIMBOCTEH ajanrarnii OCHOBHHX
MAXOMIB y CYy4acHHX yMOBax B YKpaiHi, 30Kkpema y HarpsMi nu¢posisamii Ta HOCHICHHS aMIHICTPYBaHHS OKPEMHUX
¢ickambHIX MeXaHi3MiB. HaykoBa HOBH3HA JJOCIIKEHHS MTOJISITAa€ y KOHKPETHOMY OOTPYHTYBaHHI peKOMEHallii 1010
BHpIIIEHHS] OCHOBHHX Tpo0eM YKpaiHChKOI €KOHOMIKM B HampsMi (iCKalbHOI MOJITHKH Y TEPiof MiCIIBOEHHOTO
BigHOBIJICHHS. [Ipy IbOMY 3ampONIOHOBAHO BAOCKOHAJIECHHS BXKE MPAMOIOYUX IHCTPYMEHTIB 331 3HW)KEHHS BUTPAT 3
nepxkaBHOTO OrOKeTy Ha pedopmu. [IpakTHUHY 3HAYYIIICTH CTaTTi CTAHOBIATH PEKOMEHJAIl, SIKi MOXYTh OyTH
BUKOPHCTAaHI JIepKaBHUMH OpraHaMH IPU po3poOlli MEeXaHI3MiB BIIPOBA/DKEHHSI OKPEeMHUX peOpM YU YAO0CKOHAJICHHS
BXKE ICHYIOUYMX (picKaNbHUX MeXaHi3MiB B YKpaiHi.

Knwuosi cnosa: @ickarvna cmiikicms, RiCIs60€HHe BIOHOGNEHHS, 0100d0CcemHa noaimuka, 00peosa
cmpamezisi, €6PoiHmezpayisi.
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The enhancement of Ukraine's public debt management instruments within the

context of a war economy

Abstract. Assessing the current state of public debt is the basis for forming an effective debt policy,
which should be focused on ensuring macroeconomic stability and promoting social welfare. The relevance
of the issue of public debt growth goes beyond theoretical discourse, also covering the practical dimension—
the sphere of economic management.

Problem statement. The use of analytical tools for assessing public debt is a key factor in improving
the effectiveness of debt management, ensuring the sustainability of public finances, and forming a long-
term economic development strategy in a war economy. The study conducted for 2019-2024 confirms the
trend toward debt growth and budget deficit to GDP in conditions of armed conflict.

Unresolved aspects of the problem. In the wartime period, when the economy is operating under
extreme stress, systematic analysis of debt obligations becomes particularly important, allowing not only for
the timely identification and minimization of fiscal risks, but also for the rational use of available financial
resources to stimulate economic growth.

Purpose of the article. Assessment of the current state of public debt and instruments for managing
it under martial law.

Presentation of the main material. The Ukrainian public debt management system is a set of
institutions, mechanisms, instruments, and processes aimed at attracting, servicing, and repaying public
borrowings, as well as ensuring the debt sustainability of the state in conditions of military and crisis
challenges. The object of the study is the process of public debt assessment.

The study uses a set of general scientific theoretical methods. System analysis was used to identify
the main criteria and factors of effective public debt management. The induction method was used during the
collection, systematization, and processing of data, which ensured the formation of the analytical basis of the
study.

Conclusions. The results of the study show that the growth of debt burden necessitates a review of
fiscal policy, optimization of sources of budget deficit financing, and more efficient use of borrowings. The
formation of a comprehensive debt strategy focused on fiscal responsibility, economic stability, and post-war
recovery is proposed.

The practical value of the results lies in establishing the main directions for public debt management,
which will minimize risks and maximize the use of available resources and opportunities for post-war
economic development.
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Introduction. The issue of public debt is complex and multidimensional, covering not only
financial but also structural and economic aspects. In most scientific studies, this category is mainly
analyzed through the prism of credit and financial relations, which limits the completeness of its
understanding and leaves out the underlying prerequisites for the formation and accumulation of
debt obligations, which have their origins in the contradictions of the process of reproduction of
social capital.

The constant accumulation of debt obligations leads to increased risks, accompanied by a
sense of uncertainty among economic policy makers and affecting overall macroeconomic stability.
This situation complicates the formation of effective development strategies and calls into question
the effectiveness of traditional instruments of state regulation.

According to the provisions of the Budget Code of Ukraine, public debt is interpreted as the
totality of the state's obligations to repay loans (borrowings) received but not yet repaid as of the
reporting date, which arise as a result of public borrowing [2].

Considering that public debt significantly transforms the structure of social production and
affects the reproductive proportions of capital, it is advisable to study it from the perspective of a
reproductive approach, which allows debt to be viewed not only as a financial category, but also as
an element of economic dynamics in a broad systemic context.

Literature review. Many scholars have devoted their work to researching issues related to
the assessment of public debt for management purposes. For example, Romanovska Y. and Stoliar
L. note that the analysis of public debt is a critically important tool for assessing the financial
condition of a country and forming effective economic and social policies, especially in conditions
of martial law [9].

The issue of Ukraine's debt security in the context of military conflict is being actively
researched by leading Ukrainian scholars, in particular Kubakh T. H. Riabushka L. B. and Pavlenko
V. V., who in their works focus on the threats of growing public debt, the impact of external
borrowing on macroeconomic stability, and the need to reform debt management mechanisms in
crisis conditions [4,7]. Biriuk D. O. also notes that with the start of the war, there has been a
significant increase in public debt due to increased defense spending and a decline in GDP. The
scientist notes that the impact of preferential borrowing terms from international partners on the
debt structure and the growth of international reserves is positive. Attention is drawn to the growth
of currency and inflation risks associated with external borrowing and the high discount rate of the
National Bank of Ukraine [1].

In their study, Y.A. Haibur substantiates the expediency of applying specific public debt
management tools at the current stage of development of the Ukrainian economy, as well as in the
prospective post-war period, taking into account the best practices of international experience. It is
determined that the state's debt policy is a key element in ensuring the country's economic stability
and long-term development.

It is emphasized that effective public debt management contributes to the prevention of
financial crises, the creation of conditions for macroeconomic stability, and the strengthening of
trust on the part of international partners and domestic investors. In addition, it provides the
government with additional tools to influence the economic situation, which is particularly relevant
in the context of full-scale war and limited budget resources [3].

In view of the trend towards increasing debt obligations, it is advisable to strengthen control
and introduce audits on the targeted use of funds, which will allow the timely detection of
deviations in the financing of certain projects [5]. Scientists note the impact of decentralisation
processes, which are proving effective in the distribution and expenditure of budget funds. In
addition, assessing the level of decentralization of revenues and tax autonomy in the member states
of the European Union and Ukraine is a priority for the financial capacity of local governments
[12].
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Thus, the problems of improving the efficiency of public debt management, as well as ways
to solve them, are key issues in Ukraine, which are addressed by distributing powers between state
institutions responsible for its formation, as noted by Shelest O.L. [11]. Parfentii L.A. notes that
the search for ways to ensure Ukraine's debt security, taking into account foreign management
experience, requires further research. Thus, gradual progress towards solving the problem of
ensuring debt security is a guarantee of strengthening Ukraine's economic and national security [8].

Purpose, objectives, and research methods. The purpose of the article is to assess
Ukraine's public debt and consider tools for improving its management in a war economy. To
achieve this goal, the following aspects are considered: assessment of public debt in wartime, debt
security issues, threats to public debt growth, and measures to optimize Ukraine's debt policy.

In the course of the study, general scientific theoretical methods were used: system analysis
— to identify the main criteria for the study; the method of induction — at the stage of collecting,
systematizing, and processing information for the study; the method of deduction — in the process of
studying theoretical problems; abstract-logical method — to make theoretical generalizations and
conclusions regarding the problems of Ukraine's public debt management in wartime.

Research results.  Under the conditions of martial law in Ukraine, public debt is
transforming from a predominantly financial category into a complex socio-economic and political
problem directly linked to issues of national economic security. The management and servicing of
public debt are becoming particularly important in the context of current economic processes,
particularly given the volume of international financial assistance and the complex macroeconomic
situation in Ukraine.

At the same time, public debt also has a positive function, as it allows for the attraction of
additional financial resources necessary to finance state investment programs and maintain
domestic consumption levels. It should be noted that the trend toward increasing debt burdens is
characteristic not only of countries with transitional economies, but also of developed countries,
which indicates the global nature of this phenomenon.

The experience of European Union countries confirms the awareness of the negative
consequences of excessive debt. Some of them have already implemented reforms aimed at fiscal
consolidation, while others are just beginning this process. Such measures are driven by the
growing risk of a financial crisis, which is usually accompanied by a decline in GDP, a decrease in
household income, rising unemployment, and a general slowdown in economic growth. This creates
additional fiscal risks for future generations, who will have limited access to capital.

On a global scale, world public debt is growing rapidly and currently exceeds the planet's
total annual GDP by more than 2.5 times. This situation is the result of numerous internal and
external challenges that have forced most countries, regardless of their level of economic
development, to actively use debt instruments to maintain macroeconomic balance [10].

For Ukraine, the problem of public debt is one of the most acute. It is caused by both the
limited revenue base of the budget and the objective need to finance military and social
expenditures. As a result, the debt burden continues to grow.

As of December 31, 2024, the total amount of Ukraine's public and state-guaranteed debt
was UAH 6,980.93 billion (or USD 166.06 billion). An assessment of the structure of Ukraine's
state and state-guaranteed debt as of December 31, 2024 (Table 1) shows a predominance of direct
state obligations, which accounted for 95.9% of the total debt and amounted to UAH 6,692.5
billion. The structure of direct debt is dominated by external debt, which amounted to UAH 4,829.3
billion, corresponding to 69.2% of total public debt. Domestic direct debt as of that date amounted
to UAH 1,863.1 billion, or 26.7%, respectively.
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Table 1. Structure of Ukraine's public and publicly guaranteed debt as of December 31, 2024 [6]

Indicator Amount, million UAH Share in total debt, %
1 2 3
1. Direct public debt 6692453,8 95,9
— external debt
4829321,6 69,2
— domestic debt 1863132,1 26,7
2. Debt guaranteed by the state 288511,1 4,1
— external 219153,6 3,1
— domestic 69357,5 1,0
3. Total public debt 6980964,9 100,0
— external 5048475,3 72,3
— domestic 1932489,6 27,7
Source: [6]

The amount of debt guaranteed by the state was significantly lower — UAH 288.5 billion, or
4.1% of the total debt burden. Of this amount, external guarantees accounted for UAH 219.2 billion
(3.1%), and internal guarantees accounted for UAH 69.4 billion (1.0%).

Overall, Ukraine's total public debt at the end of 2024 amounted to UAH 6,980.96 billion, of
which 72.3% was external debt and 27.7% was domestic debt. This structure demonstrates the high
level of external dependence of Ukraine's financial system, which leads to increased currency risks,
especially in the context of martial law and an unstable national currency exchange rate.

This amount includes both external and internal obligations of the state and guarantees for
third-party debts. The debt structure also includes liabilities that were extended or restructured on
the terms of previous years.

Between 2009 and 2025, Ukraine's economy experienced significant fluctuations, which
were reflected in the dynamics of both total public debt and gross domestic product (GDP).
Ukraine's public debt grew from UAH 316.9 billion in 2009 to UAH 7.48 trillion at the end of April
2025. During this period, there were several waves of active debt accumulation, which coincided
with economic or political crises. The graph shows the dynamics of changes in Ukraine's public

debt and GDP since 2009 (monthly):

million, UAH
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Figure 1. Dynamics of changes in Ukraine's public debt and GDP from 2009 to 2024 (million UAH)
Source: [9]
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The study conducted from 2009 to 2024 allowed us to divide the dynamics of public debt
into five periods.

1. 2009-2013: Relative stability.  During 2009-2013, the growth of public debt was
gradual, and the debt-to-GDP ratio grew slowly, from 34.7% in 2009 to 40.1% in 2013. This period
was characterized by relative macroeconomic stability. GDP grew steadily, which partially offset
the effects of the moderate increase in debt.

2. 2014-2016: Crisis period and sharp increase in debt. Starting in 2014, as a result of the
political crisis, military actions in eastern Ukraine, and the devaluation of the hryvnia, there was a
sharp increase in public debt. In 2014, debt more than doubled (+516.5 billion UAH), and debt-to-
GDP reached 70.2%. The highest ratio was reached in 2016 — 81.0%.

3. 2017-2019: Relative reduction in debt burden. Between 2017 and 2019, the rate of debt
growth slowed, and in 2019, it even decreased by UAH 170 billion. At the same time, GDP
continued to grow, contributing to a reduction in the debt-to-GDP ratio to 50.3% in 2019. This
indicates a period of financial stability recovery.

Table 2 . Estimated change in Ukraine's public debt and GDP from 2009 to 2024 (in millions of hryvnia)

. Change in

voar | S | Crargeincebe | SPPIone | Goe | petuicor
(million UAH) | (Million UAH) UAH) “S"M'j)” (%0)
1 2 3 4 5 6
2009 316885 — 913345 — 34,7
2010 432235 115351 1082569 169224 39,9
2011 473122 40886 1316600 234031 359
2012 515511 42389 1408889 92289 36,6
2013 584114 68604 1454931 46042 40,1
2014 1100564 516450 1566728 111797 702
2015 1572180 471616 1979458 412730 79.4
2016 1929759 357579 2383182 403724 81
2017 2141674 211916 2982920 599738 718
2018 2168627 26953 3558706 575786 60,9
2019 1998275 1170352 3974564 415858 50,3
2020 2551936 553660 4194102 219538 60,8
2021 2671828 119892 5459574 1265472 489
2022 4071683 1399856 5191028 268546 78,4
2023 5510484 1447801 6537825 1346797 84,4
2024 6980965 1461481 7658659 1120834 91,2
2025+ 7480326 499361 — - —

Source: [10]

4. 2020-2021: COVID-19 and new debt growth. In 2020, due to the COVID-19 pandemic
and related economic difficulties, there was a new increase in public debt (+553.7 billion UAH),
which raised the debt-to-GDP ratio to 60.8%. In 2021, thanks to active GDP growth, the ratio fell to
48.9%.

5. 2022-2025: War economy and financial stress. Starting in 2022, amid a full-scale war
against Russia, there's a sharp increase in public debt. In 2022-2023, the debt increased by more
than UAH 2.9 trillion, and the ratio to GDP rose to 84.4% in 2023. In 2024, the ratio exceeded 91%,
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which is a critical level of debt burden. This indicates the country's financial vulnerability and the
need to restructure debt obligations or attract concessional financing.

Considering the above, it should be noted that an effective public debt management policy in
Ukraine should be based on a systematic approach to debt strategy development, within which
public debt is viewed not as a burden, but as a tool for stimulating economic growth. This approach
is particularly relevant in the context of martial law and a deep economic crisis, which necessitates
the attraction of significant financial resources under optimal conditions.

In order to optimize Ukraine's debt policy in the context of crisis challenges, public finance
experts propose a number of priority measures:

1) Improvement of the regulatory framework, in particular through the adoption of a single
basic legislative act on public debt. This will eliminate regulatory inconsistencies regarding debt
servicing, define strategic priorities, and ensure the transparency of debt policy.

2) Redirecting debt resources to finance structural reforms and institutional and investment
development programs instead of covering current consumer spending that does not contribute to
the growth of productive capacity.

3) Reduction of the share of external debt in the structure of public debt. This measure will
help reduce currency risks, slow down the process of decapitalization of the economy, and reduce
dependence on foreign creditors and instability in global financial markets.

4) Development of long-term forecasts of the structure and volume of public debt, which
will ensure fiscal sustainability, budget balance, and predictability of the debt burden in the medium
and long term.

Discussion. In today's world, public debt is an integral part of the economic mechanism of
any country. Its social purpose is to provide additional financial resources to the state through the
use of credit instruments necessary for the implementation of economic, social, and political tasks
within the framework of state policy.

In the context of full-scale war in Ukraine, the issue of public debt is particularly relevant, as
a significant portion of budget resources is directed toward financing the defense sector. This
necessitates additional borrowing, which, in turn, leads to a further increase in public debt [1].

The need for government borrowing is due to the fact that the fiscal capacity of the state is
limited by tax revenues. In this regard, in conditions of constantly growing budgetary needs,
especially in times of crisis, the government is forced to seek alternative sources of financing. One
of the key sources is debt financing, which allows for a temporary increase in budget resources
without an immediate increase in the tax burden [3].

The implementation of economic and social projects in Ukraine with the support of
international financial organizations indicates a low level of efficiency in the use of borrowed credit
resources. A significant portion of such projects do not reach the final stage, but are terminated at
an early stage due to significant organizational, institutional, and executive problems [4]. In order to
control and manage debt security, we recommend introducing audits on the targeted use and
effectiveness of borrowed international resources [5].

Thus, we have noted that in most cases, projects are implemented with deviations from the
specified conditions and schedules, and the planned amount of funding is not fully utilized, which
indicates ineffective planning and weak control over the fulfillment of international obligations,
confirming the relevance of the article.

Therefore, the formation of a public debt management strategy should include a set of
measures, among which are:

- analysis of the current macroeconomic situation in the context of debt sustainability and
determination of the parameters of an optimal debt policy for the medium and long term;

- searching for and implementing new debt instruments that meet current market
requirements, and adapting the regulatory environment to their use;
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- structural optimization of public debt according to key parameters: types of instruments,
currency structure, maturity dates, placement conditions, and servicing rates;

- improving Ukraine's credit rating through systematic work with international rating
agencies, which will allow attracting resources on more favorable terms [10].

The implementation of these measures will contribute to strengthening financial discipline,
enhancing investor and donor confidence, and ensuring Ukraine's financial stability in the context
of prolonged military confrontation and post-war reconstruction.

Conclusions. The analysis shows that the dynamics of Ukraine's public debt are closely
linked to macroeconomic, political, and foreign policy events. Despite periods of stabilization, the
overall trend toward debt growth necessitates a rethinking of fiscal policy, particularly with regard
to attracting external financing, managing public spending, and stimulating economic growth.

Therefore, optimizing Ukraine's public debt management mechanism requires the
development and implementation of a comprehensive, strategically oriented policy based on the
principles of fiscal responsibility, economic sustainability, and the effective use of debt resources.

In the context of current economic challenges, an important element of public finance
management strategy is also the optimization of sources of budget deficit coverage. This, in
particular, involves ensuring full and timely financing of state budget expenditures while reducing
dependence on risky short-term borrowing and currency-sensitive instruments.

Thus, the implementation of a comprehensive debt strategy can increase the level of
financial security of the state, ensure long-term economic stability, and create the financial
preconditions for Ukraine's post-war recovery.
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YnockoHaleHHsI iHCTPYMEHTIB YNIPABJIiHHSA Jep:KaBHUM 00promM YKpaiHu B YMOBaX BOCHHOI eKOHOMIKHU

Anomauyin. OiHKa IIOTOYHOTO CTaHy JEPXKaBHOI'O OOPry € OCHOBOIO Juisi (popMyBaHHS e(heKTHBHOI OOpProBoi
MOJITUKY, sIKa IOBUHHAa OYyTH Opi€HTOBaHa Ha 3a0e3NeYeHHs MaKpOEKOHOMIYHOI CTaOLIBHOCTI Ta CHpHSHHS
CoLlianbHOMY J00pOOYTYy HaceleHHs. AKTyalbHICTh NUTaHHS 3pPOCTaHHS JAEpKaBHOTO OOpry BUXOAWTH 33 MEXI
TEOPETUYHOI'O TUCKYPCY, OXOILTIOIOYH TAKOXK MPAKTUYHUN BUMIp - cepy eKOHOMIYHOTO YIPaBIiHHS.

[ocTanoBKa nmpo6JeMH. 3aCTOCYBaHHS IHCTPYMEHTIB aHAJIITUYHOI OIIHKH JIEPKABHOTO OOPTy € KIFOUYOBHM
YMHHUKOM Yy TiJIBUIIEHHI pe3yIbTaTUBHOCTI OOPrOBOTO YIpaBIiHHSA, 3a0€3MeYeHH] CTIHKOCTI AepKaBHUX (piHAHCIB Ta
(opMyBaHHI JTOBrOCTPOKOBOi CTpaTerii €KOHOMIYHOTO PO3BHTKY B YMOBaX BO€HHOI exkoHoMiku. I[IpoBemene
nociimkenns 3a 2019 — 2024 pp. miaTBeppKye TPeHI A0 3pOcTaHHA Oopry, a Takox aediuut Oromkery no BBII B
YMOBax 030pO€EHOT0 KOH(IIIKTY.

Hepo3p’a3ani acnekTn. Y BOEHHHI Iepioj, KOJIH €KOHOMIKa (DYHKIIIOHYE B yMOBaxX HaJ3BHYaliHOI HAIIPYyTH,
0co0JINBOTO 3HaUeHHsI Ha0yBa€e CHCTEMHHH aHaJli3 OOProBUX 3000B’s13aHb, 1110 J03BOJISAE HE JIMIIE BYACHO BUSBISTH Ta
MiHIMi3yBaTu (hicKaJdbHI pPU3WKM, ane ¥ pamioHaIbHO BUKOPHCTOBYBAaTH JOCTYIHI (hiHAaHCOBI pecypcH Juis
CTHMYJIIOBaHHS €KOHOMIYHOTO 3POCTaHHSI.

Mera crarTi. OiHKa Cy4YacHOro CTaHy JEp>KaBHOTO OOpry, a TaKOX IHCTPYMEHTIB YIpPAaBIiHHSA HUM B
YMOBaX BiiCBKOBOTO CTaHy.

OcHoBHuii MaTtepian. Cucrema yNpaBiiHHS Jep)KaBHUM OoproM VYKpaiHM - CyKYyNHICTh IHCTHUTYIIH,
MEXaHI3MiB, IHCTPYMEHTIB Ta IPOLECIB, CIPSIMOBAHMX Ha 3aJy4eHHS, OOCIYTOBYBaHHSA I IIOTAIICHHS AEp>KaBHUX
3alo3u4eHb, a TAaKOXK Ha 3a0e3MeUeHHs OOpProBOi CTIMKOCTI Aep)kaBW B YMOBaX BOEHHHX 1 KPHU30BUX BHKJIHKIB.
O06’€KTOM JOCIIIKEHHS € TMPOIEC OIIHKH IeP>KaBHOTO OOPTy.

VY nocmimKeHHI BHKOPHCTAHO KOMIUIEKC 3arajlbHOHAyKOBHX TCOPETHYHUX MeTomiB. CHCTEMHHMU aHai3
3aCTOCOBAHO JUIsl BUSIBJICHHS OCHOBHUX KPUTEpIiB i YMHHUKIB €()EKTUBHOCTI YNpaBIiHHS AepKaBHUM OoproM. Meton
IHAYKIT BHUKOPHCTAHO Iia dYac 300py, CHCTEMaTH3allii Ta OMpAIfOBaHHSA OaHUX, M0 3a0e3meymio (HOpMyBaHHS
AQHAJTITUYHOT OCHOBH JOCI/IKEHHSL.

BucHoBku. Pe3ynbratm MOCHIDKEHHS CBII4aTh, IO 3POCTaHHS OOProBOrO HAaBAaHTAXKEHHS 3yMOBIIOE
HeoOXimHicTh meperysiny (ickalpHOI TONITHKM, ONTHMI3amii jpkepen ¢iHaHCyBaHHS JedinuTy OOmKery Ta
TiABUIIECHHA €(EeKTHUBHOCTI BUKOPHUCTAHHS 3allo3MUYeHb. 3ampoIrloHOBaHO (hopMyBaHHS IiTICHOI OOpProBoi cTparerii,
opieHTOBaHOI Ha (DiCKAIBHY BiINOBIAAIBHICTD, EKOHOMIYHY CTIMKICTB 1 MICISIBOEHHE BiTHOBJICHHS.

[IpakTHyHa IIHHICTF OTPUMAHUX PE3YJIBTATIB TIOJIATA€ Y BCTAHOBJICHHI OCHOBHHX HANPSMKIB YIIPaBIiHHA
JepKaBHAM OOProM, IO JO3BOJMTH MIHIMI3yBaTH PH3UKH, a TAKOX MAKCHMAJIBHO BUKOPHCTATH HAsBHI PECYpCH Ta
MOJKIIMBOCTI JUTS TICIIIBOEHHOTO PO3BUTKY €KOHOMIKH.

Knwwuosi cnosa: siticokosuii cman, OepoicasHuil bope, onmumizayis 6opey, YnpasiiiHs 0epicasHuM 00p2oM.
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Ukraine's public debt: current status and risks of formation

Abstract. The relevance of the study is determined by the difficult economic situation in Ukraine
caused by military aggression, which has led to a rapid increase in public debt as a key source of financing
for state needs.

Problem statement. The accumulation of debt obligations, changes in their currency structure and
servicing conditions create significant risks for the financial stability of the state and its future economic
development, which emphasises the need for a deep understanding of the peculiarities of public debt
formation.

Unresolved aspects of the problem. The diversity of scientific concepts regarding the
interpretation of the essence of public debt emphasises the complexity and multifaceted nature of this
phenomenon and points to the need for a more in-depth study of the theoretical aspects and practical tools
of public debt management in conditions of geopolitical instability.

Purpose of the article. The purpose of the study is to substantiate the theoretical foundations of
public debt, analyse its formation in wartime and identify the main debt risks.

Presentation of the main material. The object of the study is the process of forming Ukraine's
public debt. The study uses a set of scientific methods, including analysis of scientific publications by
domestic and foreign scientists to reveal the theoretical essence of public debt, statistical analysis to assess
the dynamics and structure of Ukraine's public debt for the period 2019-2024, as well as the construction of a
multivariate regression model and the average growth rate method to forecast public debt volumes for the
coming years. The theoretical basis of the study was the main provisions of the theory of finance and
macroeconomics.

Conclusions. The results of the study demonstrate a rapid increase in Ukraine's public debt after
the start of full-scale military aggression, which indicates a deterioration in the country's debt sustainability.
Analysis of the structure of public debt revealed a significant increase in the share of external financing,
which increases dependence on external creditors and raises currency risks. The main risks associated with
the increase in public debt include refinancing risk and interest rate risk, as well as macroeconomic, fiscal,
geopolitical, currency and social risks. The practical value of the study arises from deepening the
understanding of current trends in the formation of Ukraine's public debt in conditions of military aggression
and identifying threats to macro-financial stability. The results obtained can be used by state authorities to
develop and implement effective debt policy.
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Introduction. Ukraine's economy is currently going through a difficult period due to the
consequences of military aggression, increased security costs and infrastructure restoration. Under
these conditions, public debt has become one of the key sources of financing for the country's
needs. At the same time, its rapid accumulation, changes in the currency structure and servicing
conditions increase the risks to the country's financial stability and future economic growth.
Understanding the specifics of public debt formation, its structural changes and related threats is an
important prerequisite for making effective management decisions and ensuring the state's debt
security. Therefore, research into the current state, development trends and potential challenges of
Ukraine's public debt formation is extremely relevant today and requires a comprehensive analysis.

Literature review. A review of the latest scientific sources on the topic of Ukraine's public
debt confirms its significance in the context of economic turbulence, military events and profound
macro-financial changes. Research interest covers both the conceptual foundations of debt policy
and the practical tools for its implementation.

Among Ukrainian researchers, it is worth highlighting T. Batanenko and A. Denisenko, who
in their work ‘Structure, dynamics and current trends in Ukraine's external public debt’ (2021)
analyse changes in the structure of external debt and its impact on the balance of payments and the
country's credit rating [1].

T. P. Vakhnenko, in his article ‘Features of the Formation of Public Debt and Management
of Its Components during a Financial Crisis’ (2009), analyses in detail the mechanisms of debt
burden and emphasises the need to optimise debt policy in conditions of economic turmoil [3].

N. Zamkova and I. Hnidyuk, in their joint work ‘Ukraine's Public Debt during a Large-Scale
Crisis’ (2022), consider the risks of debt accumulation during a period of crisis instability, focusing
on the structural problems of debt strategy and its interconnection with the state budget [5].

I. S. Miroshnychenko, in his study ‘Ukraine's external debt as a factor influencing the
economic security of the state’ (2014), emphasises Ukraine's systemic dependence on external
sources of financing, identifying it as a key threat to long-term economic security [11].

M. Yu. Razinkova, in her article ‘Ukraine's External Public Debt in Wartime’ (2023),
focuses on the transformation of external borrowing during the war. The author analyses current
threats to fiscal stability and debt servicing problems against the backdrop of rising budget
expenditures [13]. K. Sochka's publication ‘Ukraine's Public Debt: Current Realities and Problems’
(2020) examines the current state of debt and identifies the main financial risks associated with
increasing debt pressure against the backdrop of low economic growth [14].

Among the classic works, it is worth mentioning the approach of Paul Samuelson and
William Nordhaus, outlined in the book Economics (2009), where the authors consider the role of
public debt in macroeconomic policy, as well as its potential benefits and risks depending on the
fiscal discipline of the state [15].

The diversity of scientific approaches to the analysis of public debt testifies to the
complexity and multifaceted nature of this phenomenon, as well as the need for in-depth research to
improve the existing theoretical foundations and practical mechanisms for managing public
finances in a dynamic economic situation and geopolitical instability.

Purpose, objectives and research methods. The purpose of the study is to substantiate the
theoretical foundations of public debt, analyse its dynamics, and identify the key risks associated
with the growth of the debt burden under conditions of military aggression.
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To achieve this goal, the following research tasks were identified:
- to reveal the theoretical essence and economic nature of public debt;
- to analyse the dynamics of Ukraine's public debt for the period 2019-2024;
- to investigate structural changes in Ukraine's public debt by type of creditor (domestic and
foreign);
- to model and forecast Ukraine's public debt for 2025-2027;
- to identify and systematise the key risks associated with the growth of Ukraine's public debt in the
context of military aggression.

A set of scientific research methods was used in the course of the work: critical analysis of
scientific publications - to study the theoretical foundations of public debt and review existing
research; statistical analysis - to process official statistical data on the volume, dynamics and
structure of public debt, as well as GDP and budget deficit indicators; comparative analysis - to
compare the dynamics of domestic and external debt; multivariate regression analysis - to build a
model of the dependence of public debt on GDP and budget deficit; the statistical method of the
average growth rate - to forecast future GDP and budget deficit values for the purpose of further
forecasting public debt volumes; graphical method - to visually display the results; system analysis
- to identify and classify key public debt risks.

Research results. Public debt is an important indicator of a country's financial stability,
which significantly affects its economic stability, creditworthiness and investment attractiveness.
The formation and servicing of public debt are integral components of state financial policy,
especially in the context of growing internal challenges and external threats. Assessing the
dynamics of public and guaranteed debt, as well as the risks associated with them, allows for a more
complete assessment of the real scale of the debt burden on Ukraine's economy and its prospects for
financial stability. In the context of the current crisis, the effective management of both direct debt
obligations and guarantees is of particular importance, as it allows for the minimisation of debt risks
and ensures the macro-financial stability of the state.

It should be noted that in the modern scientific lexicon, public debt is as widely recognised
an economic category as finance, budget and taxes; it plays an equally important role in the
economic life of society and requires an understanding of its theoretical essence. The nature of the
debt category lies in the fact that debt obligations arise as a result of the state attracting financial
resources on a repayable basis to finance the budget deficit, implement social programmes, stabilise
the economy and respond to crisis challenges.

The Budget Code of Ukraine defines public debt as “the total amount of the state's debt,
consisting of all its issued and outstanding debt obligations, including the state's debt obligations
that come into effect as a result of guarantees issued for loans, or obligations arising on the basis of
legislation or a contract” [2].

In the financial dictionary by Zagorodniy A.G., Voznyuk G.L., and Smovzhenko T.S.,
public debt is defined as the total amount of the state's debt resulting from the non-repayment of
loans and non-payment of interest on them [4]. Researcher Vakhnenko T.P. interprets public debt as
debt arising in the process of mobilising additional financial resources by attracting temporarily
available funds from legal entities and individuals, as well as foreign states [3]. This approach
emphasises the functional nature of debt as one of the mechanisms for covering budgetary needs,
based on the principle of repayment and an important element of public finance management in
conditions of insufficient own revenues.

In turn, Miroshnychenko 1. S. defines public debt as the totality of the state's obligations to
foreign creditors, both government and private, taking into account interest payments for the use of
borrowed funds [11]. The debt also includes obligations guaranteed by the state, which must be
fulfilled within the established time limits in accordance with generally accepted lending principles.
This definition focuses on the external aspect of the debt, emphasising its international nature and
the obligation to comply with credit terms.
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Paul A. Samuelson and William D. Nordhaus consider public debt to be ‘the total amount of
the government's debt obligations in the form of bonds and short-term loans.They also define public
debt as “the debt accumulated by the government as a result of borrowing money to finance past
budget deficits” [15]. The assertion that public debt is the cumulative sum of budget deficits can
also be found in the textbook Macroeconomics by K. McConnell and S.Brue: “Public debt is the
sum of accumulated budget deficits minus surpluses” [6, p. 456]. This approach focuses not only on
the state's obligations, but also on the role of debt as an instrument for redistributing financial
resources within the national economy. It serves as a means of meeting current state needs without
immediately increasing the tax burden, while at the same time forming future budgetary obligations.

At the same time, it is important to note that, in essence, public debt remains a tool for
covering budget shortfalls. Ukrainian researchers Zamkova N. and Hnidyuk I. also draw attention to
this, noting that “the main purpose of public debt is to cover the budget deficit” [5, p. 112].
Therefore, attracting domestic and foreign loans to cover the state budget deficit leads to the
accumulation of debt obligations, which causes an increase in budget expenditures for their
servicing and repayment.

Based on the above provisions, it can be noted that public debt is a multifaceted economic
and legal phenomenon that not only performs a fiscal function but also plays an important role in
ensuring macrofinancial stability, implementing socio-economic policy and supporting the solvency
of the state. Its interpretation varies from a formal definition as a set of outstanding obligations to an
understanding as a social asset that allows for the redistribution of financial resources within the
economy. At the same time, all researchers of this issue agree on one thing: public debt is formed
on the basis of the state's borrowing to cover the budget deficit, and its servicing becomes an
integral part of public expenditure, which requires the development of a balanced and effective debt
policy.

Based on these positions, we note that public debt is the totality of direct obligations of the
government to the domestic economy and the external sector, which historically arose as a result of
borrowing by the state both within the country and abroad, and which must be repaid from budget
funds in the future. Therefore, the essence of public debt covers only those debt instruments that are
officially recognised by the government and are under its direct responsibility.

According to its economic nature and sources of financing, public debt is divided into
domestic and external, which is a key criterion for its classification. This division reflects not only
the origin of the resources raised, but also the specifics of the legal relations between the state and
creditors, the peculiarities of debt management, and the level of impact on the macroeconomic
situation.

Domestic public debt is formed through the state's obligations to residents of the country -
citizens and domestic companies that invest funds in government securities or provide financing
through national financial instruments. This mechanism allows the government to raise funds on the
domestic market without depending on external creditors, while stimulating the development of the
state's financial system. However, excessive accumulation of domestic debt can lead to the
displacement of private capital, rising interest rates and a reduction in resources for investment in
the real sector of the economy.

Thus, Sochka K. emphasises that domestic public debt has a number of advantages over
external debt, primarily in terms of its administration. Such debt is secured by assets owned by the
state, and its repayment is carried out using internal financial resources [14]. Servicing domestic
debt, which involves paying interest and principal, does not usually put significant pressure on the
state's financial system. In addition, the government and the National Bank of Ukraine have greater
opportunities to influence the mechanisms of interaction with domestic creditors, which is
especially important in conditions of limited resources or delays in the fulfilment of debt
obligations.
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In contrast, external public debt is formed as a result of attracting financial resources from
foreign governments, international financial organisations, foreign banks, companies or individuals.
It should be noted that external public debt is not a threat to the economy if its amount does not
exceed the limits set by the state; problems arise when public debt grows to uncontrollable levels
[13]. Excessive growth in government borrowing is accompanied by a number of economic threats,
among which currency risk is particularly dangerous. A significant share of government debt
denominated in foreign currency increases the burden on the country's gold and foreign exchange
reserves, creating additional pressure on financial stability and increasing the state's vulnerability to
external shocks.

The dynamics of Ukraine's public debt are closely linked to the overall state of the economy,
unfavourable conditions of military aggression and changes in gross domestic product. For a
comprehensive assessment of the country's debt burden, it is important to analyse not only the
absolute amounts of public debt, but also the ratio of its amounts to GDP, which reflects the
country's real debt sustainability. Therefore, we will consider and analyse the dynamics of changes
in public debt and GDP and their ratio, as presented in table 1.

Table 1. Dynamics of public debt and GDP of Ukraine in 2019-2024.

Public debt Gross domestic product )
Years | vol : ol : Public debt as a percentage
olume, min olume, min of GDP, %
UAH Growth rate, % UAH Growth rate, % o
2019 1998 275 -7,9 3974 564,0 +11,7 50,3
2020 2551936 +27,7 4194 102,0 +5,5 60,8
2021 2671 827,6 +4,7 5459 574,0 +30,2 48,9
2022 4071 683,1 +52,4 5191 028,0 -4,9 78,4
2023 5519 483,9 +35,6 6 537 825,0 +25,9 84,4
2024 6 980 964,9 +26,5 7 658 659,0 +17,1 91,2

Source: calculated by the authors based on official data [8].

As can be seen from the data presented in Table 1, there was a rapid increase in public debt
during the period under review: by the end of 2024, it had increased fivefold compared to 2019.
Particularly high growth rates were observed in 2022 (+52,4%), which was due to large-scale
budget expenditures and needs against the backdrop of the deteriorating economic situation and
war. At the same time, there was an increase in the debt burden relative to GDP: while in 2019 the
ratio of public debt to GDP was 50,3%, in 2024 this figure reached 91,2%. This indicates a
significant deterioration in the country's debt sustainability and increased risks to macrofinancial
stability in the medium term.

An analysis of the ratio of public debt to GDP shows that the limit of 60% of GDP set by
the Budget Code of Ukraine for the total amount of public debt at the end of the budget period [12]
was not actually observed in 2020 and from the start of the military aggression until the end of the
reporting period: 78,4% in 2022, 84,4% in 2023 and 91,1% in 2024. This threatening situation with
the size of public debt is explained by a combination of economic and financial challenges facing
Ukraine. First and foremost, the rapid growth of state budget expenditures caused by full-scale war,
a significant increase in the country's defence needs, social protection and the restoration of
destroyed infrastructure in the state played a key role.

For a deeper understanding of the nature of the debt burden, we consider it appropriate to
analyse not only the total amount of public debt, but also its structure by creditors, both domestic
and foreign, as detailed in table 2.

The data presented in Table 2 show a significant increase in the share of external public debt
in the total public debt of Ukraine from 58% in 2019 to 72,3% in 2024 and a slight decrease in the
share of domestic public debt: from 42% in 2019 to 27,7% in 2024. This dynamic in the structure
of public debt indicates Ukraine's increasing dependence on external sources of financing, which
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may create additional currency risks. The increase in the share of external liabilities leads to
increased sensitivity of the debt burden to exchange rate fluctuations and international capital
market conditions, especially in the context of military instability and budget deficits. At the same
time, the declining role of domestic debt indicates the limited capacity of the domestic financial
market to provide sustainable financing for government needs, which requires a strategic rethinking
of debt policy.

Table 2. Structure of Ukraine's public debt in 2019-2024 by creditors

External public debt Internal public debt .
Years Volume, min UAIF—)| Share, % | Volume, min UAFI’—| Share, % Public debt, min UAH
2019 1159 221,6 58,0 839 053,8 42,0 1998 275,4
2020 1518 934,8 59,5 1 033 000,8 40,5 2 551 935,6
2021 1560 230,0 58,4 1111597,6 41,6 2671827,6
2022 2 610 945,6 54,1 1460 737,5 35,9 4071 683,1
2023 3862 987,6 70,0 1656 496,3 30,0 5519 483,9
2024 5048 475,3 72,3 1932 489,6 27,7 6 980 964,9

Source: calculated by the authors based on official data [8]

We will also analyse the dynamics of external and internal public debt volumes during
2019-2024, which will allow us not only to explain the trends in the structure of public debt, but
also to assess the intensity of the state's accumulation of liabilities for each type of debt in relation
to creditors (Fig. 1).

80%
70%
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40%

30%
20%
10% \/

0%
2020 2021 2022 2023 2024
—e—[External debt Internal debt

Figure 1. Dynamics of external and internal public debt of Ukraine in 2020-2024.
Source: constructed by the authors based on their own calculations using official data [4].

Such an analysis is important for identifying shifts in the focus of government borrowing:
whether there is a growing dependence on external financing, in particular from international
financial organisations, or, conversely, whether there is an increasing reliance on the domestic
government securities market. In addition, debt dynamics allow us to identify key periods of active
borrowing, which, in turn, are often associated with crisis events, budget gaps or the need to finance
reforms.

As can be seen in Figure 1, in 2020-2024, the dynamics of Ukraine's public debt show
significant variability, which was caused by both internal economic factors and external challenges,
in particular, full-scale Russian aggression. In 2020, both external and internal public debt increased
by 31% and 23% respectively compared to 2019. However, in 2021, their growth rates slowed
significantly, especially for external debt, which may indicate restrictions on external financing or a
deliberate reorientation of the state's debt policy towards internal sources of borrowing. The most
dramatic changes occurred in 2022, when the growth rate of external public debt rose sharply to
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67%, reflecting the scale of international financial assistance to Ukraine. In the following years,
there was a trend towards a gradual decline in the growth rate of public debt: in 2023, external
public debt grew by 48%, and in 2024 by 31%, which corresponds to the pre-war level. The growth
rate of domestic public debt remained slightly lower, although a slight increase was observed in
2024.

Having identified general trends in the dynamics of public debt formation, we consider it
necessary to model and forecast its volumes for the coming years. To this end, we will construct a
multivariate regression model based on official statistical data on the size of Ukraine's public debt.
The study also included a regression analysis using Microsoft Excel software, which allowed us to
determine the degree of influence of key economic indicators (x) on the volume of public debt ().
We selected the following factor indicators as independent variables (factors) for building the
model:

- x1 - Gross domestic product (GDP), million UAH;
- x2 - State budget deficit, million UAH,;
- x3 - Inflation rate, %.

The choice of these factors is explained by their close connection with the amount of public
debt. Note that the inflation indicator (x3) was excluded from the model due to weak correlation.

In order to improve the accuracy of the results, a correlation matrix was compiled for the
step-by-step selection of the most significant factors. The initial data for constructing a multifactor
regression model are presented in Table 3.

Table 3. Input data for building a multivariate regression model

Years Y X1 X X3

2019 1998275,4 3974564 78049,5 104,1
2020 2551935,6 4194102 217096,1 105
2021 2671827,6 5459574 197937,4 110
2022 4071683,1 5191028 914701,7 126,6
2023 5519483,9 6537825 1333110,7 105,1
2024 6980964,9 7658659 1358500,1 112

Source: compiled by the authors based on their own calculations using official data [7-10].

The obtained multifactor regression model is of high quality, as confirmed by the multiple
correlation coefficient R=0.97, which shows the density of the relationship between the factors and
the resultant indicator. The resulting regression equation is as follows:

Y =-815158,6093 + 0,639114691*x; + 1,850094732*x, 1)

Using the average growth rate method, we will forecast the main factors influencing the
volume of public debt, namely: the size of gross domestic product and the state budget deficit,
which will ensure the comprehensiveness and validity of the forecast calculations of public debt
volumes. The formula for forecasting public debt is as follows:

Xforecast = Xprevious * (1 + g), (2)
where: Xrorecast - the forecast value of the indicator;

Xprevious - the value of the ratio of GDP to the state budget deficit in the previous year;
g — the average growth rate of the ratio of GDP to the state budget deficit.

The average growth rate of the ratio of GDP to the state budget deficit was calculated using
the following formula:

.ICE'—.J.'E'—J_

(- *100%)
g=—5t=—", ©)

n
where: x; — the value of the ratio of GDP to the state budget deficit in the corresponding year;

X;-1 — the value of the ratio of GDP to the state budget deficit in the previous year;
n — the number of changes, i.e. the number of increases between the years under review.

The adequacy of the constructed regression model to statistical data allows us to forecast the
volumes of the indicator under study for the next two years. This forecast takes into account the
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dynamics of Ukraine's public debt in previous periods and allows us to assess the potential risks of
public borrowing for the country's financial stability. The results of the forecast are presented in
Figure 2, which shows both the actual and forecast values of Ukraine's public debt.
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Figure. 2. Forecast of the volume of Ukraine's public debt for 2025-2027.
Source: constructed by the authors based on official data and their own calculations [4].

An analysis of the dynamics of Ukraine's public debt in 2019-2027 indicates a gradual
significant increase in the debt burden and its possible sharp acceleration in 2025-2027. Such a
rapid accumulation of public debt indicates a growth in external threats to the macrofinancial
stability of the state and requires enhanced control over public borrowing and the use of funds
received, and obviously requires adequate management.

Given the identified trends, it is advisable to further analyse the main risks of increasing
Ukraine's public debt and the possible consequences for the economy. The main risks of increasing
Ukraine's public debt include the following:

- refinancing risk — the probability of untimely attraction of new funds to repay debt in conditions
of economic instability;

- currency risk — changes in the currency structure of the debt and the devaluation of the hryvnia
increase its cost in national currency, which complicates the servicing of borrowings [1];

- interest rate risk - rising interest rates increase the cost of servicing debt);

- macroeconomic risks - low economic growth, inflation and a high budget deficit worsen the
country's debt sustainability;

- fiscal risks - unexpected growth in government spending or a decline in tax revenues increases the
debt burden;

- risks of guaranteed state debt - the financial insolvency of state-owned enterprises forces the state
to assume their debt obligations;

- geopolitical risks - military aggression and political instability limit access to external financing;

- social risks - the need to service debt reduces the ability to finance social programmes, which can
cause social tension.

Discussion. The results of the study confirm the relevance of the problem of Ukraine's
growing public debt in the context of military aggression. An analysis of the dynamics of public
debt for the period 2019-2024 clearly demonstrates a significant increase in its volume, especially
in 2022-2024, which is consistent with data from the State Treasury Service of Ukraine and the
National Bank of Ukraine. The rate of growth of public debt in 2022 (+52.4%) and further growth

224



ISSN 2786-5002 (online) ®IHAHCOBO-KPEANTHI CUCTEMW: MEPCNEKTUBU PO3BUTKY
ISSN 2786-4995 (print) FINANCIAL AND CREDIT SYSTEMS: PROSPECTS FOR DEVELOPMENT

4(19)2025

in subsequent years reflect large-scale budget expenditures related to defence, social support and
infrastructure restoration, which correlates with the conclusions of other domestic researchers who
also emphasise the impact of the war on the country's financial system.

The increase in the ratio of public debt to GDP from 50,3% in 2019 to 91,2% in 2024 is an
alarming sign of the deterioration of Ukraine's debt sustainability. The fact that it has exceeded the
60% of GDP limit set by Ukraine's Budget Code since 2020 and has grown a lot since the full-scale
aggression started shows that the debt load is at a critical level, which could have long-term
negative consequences for macroeconomic stability. These results are consistent with previous
analyses that pointed to the risks of rising public debt in times of economic crisis (e.g., the work of
Vasylik O.D.).

An analysis of the structure of public debt revealed a significant increase in the share of
external debt from 58% in 2019 to 72,3% in 2024. This trend indicates Ukraine's growing
dependence on external sources of financing, which increases its vulnerability to currency risks and
changes in international financial markets. The decrease in the share of domestic debt may be
related to the limited capacity of the domestic market to absorb significant amounts of government
borrowing amid economic uncertainty and capital outflows.

Forecasting public debt volumes for 2025-2027 using a regression model shows a potential
further increase in the debt burden. Although the model has a high coefficient of determination (R?
= 0,974), it should be noted that the forecast values depend on the accuracy of the independent
variables (GDP and budget deficit), which are themselves sensitive to numerous factors, especially
in the context of the ongoing war.

The key risks to public debt growth identified, such as refinancing risk, currency risk,
interest rate risk, macroeconomic and fiscal risks, are consistent with the classifications of debt risks
commonly accepted in economic literature. Currency risk is particularly acute in Ukraine due to the
significant share of foreign currency debt and geopolitical risks that limit access to external
financing and increase the cost of borrowing. Social risks associated with the need to service
growing debt are also an important aspect that needs to be considered when formulating public
policy.

A limitation of this study is the use of statistical data up to 2024, which does not fully reflect
the latest changes in Ukraine's economy and financial system. Further research could focus on a
more in-depth analysis of the impact of individual factors (e.g., the volume of international aid, the
effectiveness of the use of borrowed funds) on the dynamics and structure of public debt, as well as
on the development of specific recommendations for optimising Ukraine's debt policy in the context
of military and post-war reconstruction. A comparative analysis of the experience of other countries
that have experienced armed conflicts in the field of public debt management is also promising.

Conclusions. To sum up, it should be noted that Ukraine's public debt is caused by a budget
deficit resulting from excessive government spending on defence in the context of military
aggression. The formation of Ukraine's public debt in the current conditions requires special
attention to a number of key aspects:

- growing dependence on external financing creates additional currency risks, as the devaluation of
the national currency can significantly increase the hryvnia equivalent of debt obligations;

- the increase in the state budget deficit and the slowdown in economic growth complicate the
state's ability to service its debt in a timely manner and increase refinancing risks;

- the dynamics of public debt volumes show a tendency to rise sharply in the event of an
exacerbation of macroeconomic or geopolitical crises, which requires constant improvement of the
mechanisms for managing the state's debt obligations;

- effective public debt management should be based on increasing the transparency of borrowing,
optimising the currency structure of debt and developing sustainable anti-crisis strategies to
minimise the state's financial risks.
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JepxxaBHuii 0opr YKpainu: cydyacHuil cTaH i pusuku GopMyBaHHS

Anomayin. AXTyanbHICTh JOCTIIKCHHS 3YMOBJCHA CKIQJIHAM EKOHOMIUYHHUM CTAHOBWIIEM Y KpaiHH,
CIPUYMHEHUM BIMICHKOBOIO arpecielo, mo MPHU3BENO A0 CTPIMKOTO 3pOCTaHHS AEPXKABHOTO OOpPry sK KIFOYOBOTO
JoKepena GiHaHCYyBaHHS Jep>KaBHUX MOTPeO.

IMocranoBka npodJemu. HakormmueHHS OOproBux 3000B’s3aHb, 3MiHa iX BaIIOTHOI CTPYKTYpH Ta YMOB
00CITyTOBYBaHHS CTBOPIOIOTH 3HAUHI PU3WKU I (PiHAHCOBOI CTIHKOCTI JepkaBH Ta Ii MalOyTHHOTO €KOHOMIYHOTO
PO3BUTKY, IO MiAKPECIIOE HEOOXITHICT TIIMOOKOTO PO3YMIHHS 0COOMMBOCTEH (hOpMyBaHHS IEepP>KaBHOTO OOPTYy.

HeBupimeni acnextu npodjemn. Po3MaiTTs HAyKOBUX KOHIEMIIIH MO0 TPaKTyBaHHS CYTHOCTI AEP>KaBHOTO
00pry migKpecIroe CKIAAHICT 1 6araTorpaHHICTh MHOTO (PEHOMEHA, a TAKOXK BKa3ye Ha HEOOXiMHICTh OLTBII TIHOIIOTO
JIOCTIDKCHHS TEOPETHYHMX AacleKTiB 1 MPaKTHYHUX IHCTPYMEHTIB YIPaBIiHHA Jep>KaBHAM OOpProM B yMOBax
reOINOoJIITHYHOT HECTAOLITBHOCTI.

Mera cratTi. MeTor0 AOCHTIIHKEHHS € OOIPYHTYBaHHS TEOPETHUYHHX 3acajl JACP)KaBHOrO OOpry, aHaji3 HOro
(hopMyBaHHS B yMOBaX BIiHU Ta BUSBJIICHHS OCHOBHUX OOPrOBUX PH3HKIB.

Buxknan ocHoBHOro matepiaiay. O0’€KTOM JOCIIIKEHHS! BUCTYINAE Ipolec GopMyBaHHs JIepKaBHOTO OOpry
VYkpainun. B mpormeci mocnikeHHS BHKOPUCTAHO KOMIUIEKC HAayKOBHUX METOJIB, Cepel SKUX aHali3 HayKOBUX
myOJikamii BITYM3HIHMX Ta 3apyODKHMX BYEHHMX JUISI PO3KPHUTTS TEOPETUYHOI CYTHOCTI Jep)kaBHOro Oopry,
CTaTHCTUYHMH aHaJi3 IS OLHKM JMHAMIKHM Ta CTPYKTYpH JepkaBHoro Oopry Ykpainu 3a mepiox 2019-2024 pp., a
TakoX 1o0ynoBa OararodakTopHOI perpeciiiHoi MoaeNi Ta METOJ CEepeAHBOr0 TEMITYy NMPHUPOCTY ISl IIPOrHO3YBaHHS
00CsTiB JIep)kaBHOTO OOpry Ha HaHOMMXK4i pOKH. TEOPETHYHHUM MIATPYHTSAM JIOCHIPKEHHS CTaJIi OCHOBHI ITOJIOXKECHHS
Teopii GpiHaHCIB 1 MAKPOCKOHOMIKH.

BucnoBku. OTpuMaHi pe3ynbTaTH IOCHTIMHKEHHS NEMOHCTPYIOTH CTpPIMKE 3pOCTaHHS OOCATIB IepKaBHOTO
6opry VYkpainu, ocoONMBO Mmicis MOYATKy MOBHOMAcImTabHOI BiHiCHKOBOI arpecii, Ta 3Ha4He 301IbIIEHHS OOPTrOBOTO
HaBaHTaxeHHs BigHocHo BBII, mo cBimunTh Npo moripiieHHs OOpProBoi CTIHKOCTI KpaiHH. AHami3 CTPYKTypH
JICP’KaBHOTO OOpPry BHSIBHB CYTTEBE 3POCTaHHS YACTKH 30BHINIHBOrO (DIHAHCYBAHHS, MO MOCHJIIOE 3AJCKHICTH BiJ
30BHIIIHIX KPEIUTOPIB Ta Mi/IBUIILY€E BAJIOTHI pU3UKH. [0 OCHOBHUX PU3HKIB, OB SI3aHKX 31 30LIBIIEHHSIM JIEP)KaBHOTO
0opry, BiJHECEHO pPH3UK pediHAHCYBaHHS, BaITIOTHUH PHU3UK, PU3UK TPOLEHTHHX CTaBOK, MaKpPOCKOHOMIYHI Ta
¢ickambHI PHU3MKH, PHU3MKH T'apaHTOBAHOTO OOpry, TEOMOJITHYHI Ta COLiadbHI pH3MKU. [IpakTMdHa MHiHHICTH
JIOCITIZKEHHS! OJIsirac y MOrIMOJIeHH! PO3yMiHHS CydacHMX TeHJAeHHiH (opMyBaHHs Jep)kKaBHOro Oopry YkpaiHu B
YMOBax BiiCBKOBOI arpecii Ta BUSBJICHHI MOTEHILIITHNX 3arpo3 I MakpoQiHaHCOBOI cTabiabHOCTI AepxkaBu. OTpumani
pe3yibTaTi MOXYTh OYTH BHKOPHCTaHI OpraHaMu JAEpXaBHOI BIagu Ui po3poOKH Ta BIIPOBA/DKEHHS €(EKTHBHOI
OOpProBol MONITHKH.

Knrouosi cnosa: depocasnuil 6ope, bopeoge HaBAHMAN}CEHH, (DIHAHCOBA CMILIKICIb, CIMPYKMYPA 0EPHCABHO20
bopey, pusuKU 0epaicasHo2o Oopey, NPOSHO3YBAHHS 0ePIHCABHO20 DOPEY.
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Employee value proposition as the core of HR branding: a strategy of trust,

authenticity and talent development

Abstract. The object of the study is the HR branding system of modern organizations, which reflects
the interrelation between the Employee Value Proposition (EVP), corporate culture, and managerial
practices for personnel development. HR branding is viewed as a multidimensional phenomenon that
integrates marketing, psychological, and social components, fostering trust, loyalty, and employee
engagement. Its key characteristics include authenticity, strategic orientation, human-centeredness, and
alignment with business objectives.

Problem statement. In the modern context of intense competition for talent, business digitalization,
and the growing importance of employee engagement, HR branding is transforming from a marketing tool
into a strategic system of human capital management. At the core of this system lies the Employee Value
Proposition (EVP), which builds trust, loyalty, and a culture of shared responsibility between the company
and its people.

Unresolved aspects of the problem. Despite the growing interest in HR branding, the role of an
authentic EVP as a driver of organizational competitiveness and its integration into managerial practices
remain insufficiently explored.

Purpose of the article. The purpose of the study is to theoretically substantiate the Employee Value
Proposition (EVP) as the strategic core of a modern organization’s HR brand and to identify its key
dimensions that ensure trust, authenticity, and talent development.

Presentation of the main material. Based on an interdisciplinary approach combining the concepts
of management, marketing, and organizational behavior, the study systematizes scientific approaches to HR
branding and identifies its main components: EVP, corporate culture, employee experience, reputation,
innovation, and corporate social responsibility. The analysis of international and Ukrainian research (2020 —
2025) demonstrates that an effective EVP integrates mission, values, employee experience, and social
responsibility into a unified system of mutual commitments. Five key dimensions of modern EVP are
highlighted: meaningful work and mission, professional growth, supportive corporate culture, flexibility and
work-life balance, and social responsibility.

Conclusions. The results confirm that a strong HR brand enhances organizational attractiveness,
reduces staff turnover, and creates long-term competitive advantages. HR branding should be considered a
comprehensive system that combines internal management practices with external communications, aligning
business goals with employee expectations. Future research should focus on developing a next-generation
HR branding model that integrates EVP, leadership culture, employee experience, technological maturity,
inclusiveness, and ESG principles into a unified strategic architecture.

Keywords: HR branding, employee value proposition, brand authenticity, trust, engagement,
corporate culture, talent development.
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Introduction. In today’s context of turbulence, technological breakthroughs, and the
shifting paradigm of work, the concept of “employer” is no longer merely a legal or economic
category — it is gaining emotional, value-based, and social dimensions. Talented professionals
increasingly choose not just a workplace but a community with which they share values, meaning,
and a vision of the future. Therefore, the employer brand is evolving from a marketing shell into a
strategic system of interaction centered on trust, authenticity, and human development.

In the era of the “experience economy” and hybrid employment formats, organizations face
new challenges: retaining key talents, building a culture of engagement, and overcoming alienation
and information overload among employees. Under these conditions, the EVP becomes the central
element of HR branding that defines the quality of the relationship between the company and its
people. EVP is not merely a promise but rather an “emotional contract” that shapes the
organization’s reputation, employee engagement, and the willingness of talents to remain part of the
corporate story.

Recent global studies (Deloitte, 2023 [4], 2025 [5]; Gartner, 2025 [8; 9; 10]; LinkedIn, 2024
[13; 14; 15]) confirm that companies with a clearly articulated and authentically implemented EVP
demonstrate 30-40% higher engagement rates, 25% lower employee turnover, and a more resilient
brand of trust in the labor market. The Ukrainian labor market also shows a noticeable shift from
material motivation toward non-material factors — values, workplace atmosphere, development
opportunities, and the social meaning of work.

Thus, the relevance of this study lies in the need to rethink HR branding as a holistic system
centered on an authentic EVP, aligned with the company’s mission and employee experience,
human-centered, and built on trust and mutual responsibility — transforming the organization into a
space of growth and partnership.

Literature review. The issue of HR branding and the employer’s value proposition has
gained new significance in the 2020s, driven by global labor market transformations, digitalization,
the rise of artificial intelligence, and the changing expectations of employees. According to
McKinsey: The State of Organizations 2023, companies must rethink their approaches to attracting
and retaining talent by tailoring their value propositions to the individual expectations of
employees. This approach helps narrow the gap between what modern professionals seek and what
organizations need. A survey conducted in seven countries revealed that 39% of respondents plan to
change jobs within the next 3—6 months — a clear signal that EVPs must evolve [17].

As highlighted in Deloitte Global Human Capital Trends 2025 [6], the era of “human + AI”
interaction is radically transforming personnel management: organizations are shifting from control-
based models to partnership-based ones, where the EVP serves as the central “emotional contract”
between the organization and its people. Through the EVP, employees experience meaning, trust,
and belonging — elements that cannot be replicated by technology.

According to Mercer Global Talent Trends Report 20242025 [18], a modern EVP must
reflect the principle of skills, purpose, and belonging — offering employees not only pay and
stability but also opportunities to develop skills, a sense of meaningful work, and an authentic
culture of collaboration. Companies that integrate these elements into their HR brand recover
engagement levels 35-40% faster after crisis periods.

Gartner’s 9 Future of Work Trends 2024-2025 [8] identifies a profound shift in employee
priorities: following the pandemic crisis, belonging, flexibility, and well-being have become the
main drivers in choosing an employer. The report notes that the traditional return to offices has not
produced the expected increase in collaboration — in fact, hybrid workers report higher levels of
social satisfaction. This underscores the need for a new EVP architecture that integrates
psychological safety, autonomy, and adaptive employment formats.

The Edelman Trust Barometer 2025 emphasizes the growing importance of trust as a form
of social capital: despite declining trust in business elites and public institutions, “my employer”
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remains the most credible moral compass for 77% of respondents across 28 countries [7]. This
indicates that employers now provide a core sense of stability in a turbulent environment. An
authentic EVP — one confirmed by consistent action rather than communication alone — becomes
the key condition for maintaining trust within organizations.

LinkedIn Global Talent Trends 2024 [15] and Future of Recruiting 2025 [13] demonstrate a
clear shift in candidate motivation: salary-based priorities are being replaced by preferences for
culture, flexibility, and career growth opportunities. According to LinkedIn, 88% of candidates
consider an employer’s EVP the main argument in choosing where to work. This confirms that the
modern HR brand is built not around external image but around internal employee experience (EX),
which embodies the company’s promised values.

In this context, the concept of EVP extends classical approaches to HR branding defined by
Backhaus and Tikoo [1], who conceptualized the employer brand as a dual system — external, aimed
at attracting talent, and internal, shaping loyalty and engagement. Subsequent studies, including
Knox and Freeman [12], reinforced this view, emphasizing that employer brand image is a critical
factor in attractiveness, especially within the service industry. This perspective deepened the
understanding of the employer brand as a marketing asset that combines reputation, experience, and
the emotional perception of an organization by employees and candidates.

Further research by Benraiss-Noailles and Viot [3] shows that the value of the employer
brand today is measured not only by its attractiveness but, above all, by the quality of the internal
employee experience and the level of trust in the organization.

Thus, EVP is progressively evolving toward the integration of economic, psychological, and
social dimensions. An authentic EVP functions as a system of reciprocal exchange in which the
organization provides not only compensation but also opportunities for personal growth, learning,
and belonging.

Ukrainian researchers Trunina, Pryakhina and Bilyk [20] propose a diagnostic model of
strategic employer brand management that integrates mission, vision, HR strategy, and corporate
values into a unified brand architecture. Their analysis of Apple, Google, and Microsoft
demonstrates that high employee loyalty is achieved through an EVP built on trust, growth, and
shared purpose.

Consequently, contemporary scientific and analytical literature indicates the transition of HR
branding toward a concept of trust, authenticity, and human-centeredness, where EVP serves not
merely as an element of HR strategy but as the strategic core of organizational culture — combining
humanity and technology in the age of artificial intelligence.

In summary, modern HR management theory and practice conceptualize EVP as a strategic
bridge between brand and experience. Its effectiveness is based on five interrelated dimensions:

1. Meaning and mission of work.

2. Opportunities for growth and development.

3. Culture of trust and support.

4. Flexibility and well-being.

5. Social responsibility and impact.

The combination of these elements shapes next-generation HR branding — not as a
marketing category but as a strategic system for managing human capital that creates a long-term
competitive advantage amid technological turbulence, demographic change, and the rethinking of
work itself.

Purpose, objectives and research methods. The purpose of this article is to explore the
integration of the EVP into the HR branding system as a strategic instrument for fostering trust,
authenticity, and talent development in modern organizations. The study aims to demonstrate how a
value-oriented and human-centered EVP transforms HR branding from a marketing tool into a
comprehensive system of strategic human capital management.

The methodological framework of the research is based on an interdisciplinary approach that
integrates the concepts of strategic management, marketing, and organizational behavior. To ensure
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the comprehensiveness and validity of the findings, a combination of general scientific and
specialized methods was applied, including:

a) Systemic and comparative analysis — to generalize theoretical approaches to HR brand
and EVP formation across different academic schools.

b) Content analysis — to review scholarly publications and analytical reports from leading
research centers [4—11; 13-16; 20] covering the years 2020-2025.

c) Case study method — to investigate practical implementations of HR branding strategies
based on EVP in international companies and Ukrainian companies.

d) Inductive-deductive approach — to transition from empirical observations to generalized
conclusions and the development of the author’s conceptual model.

e) Methods of synthesis and systematization — to construct a vision of HR branding as an
integrated strategic system that unites internal management practices with external communications.

This methodological design provides a comprehensive understanding of the employer value
proposition as a multidimensional phenomenon and a key factor in ensuring sustainable
organizational competitiveness in the era of technological transformation and the culture of trust.

Research results.

1. Evolution of HR Branding: from a marketing tool to a value-oriented system

An analysis of scholarly literature and practical data confirms that HR branding has
undergone a profound transformation — from a primarily communicative function to a value-driven
system that integrates business strategy, leadership culture, and employee experience. The evolution
of HR branding reflects deep changes in the paradigm of human resource management — shifting
from an emphasis on image and external attractiveness toward the cultivation of authentic internal
values and trust.

The analysis of academic sources and corporate practices made it possible to identify four
key stages in the development of HR branding, illustrating its gradual transition from a marketing
tool to a strategic system of human capital management (Table 1).

Table 1. Evolution of HR branding: from a marketing tool to a strategic system

Stage Period Key characteristics Dominant focus

HR Branding 1.0 2000 - 2010 Image and external reputation of the | Attraction of candidates
employer

HR Branding 2.0 2010 - 2018 Integration into HRM processes; Retention and engagement of
reputation management personnel

HR Branding 3.0 2019 -2023 Human-centered culture; emotional Trust and belonging
contract; employee experience

HR Branding 4.0 2024 — present Integration of Al; inclusiveness; ESG | Meaning, sustainability, and
orientation; authenticity of EVP employee development

Source: completed by the author

A gradual transition can be observed from the tactical level of HR branding, associated with
the employer’s reputational positioning, to the strategic level, where values, trust, and authenticity
of interaction with employees play the key role. At the stage of HR Branding 4.0, the employer
brand emerges as a dynamic ecosystem centered on the EVP — integrating technological maturity,
leadership culture, inclusiveness, and corporate social responsibility. This approach transforms the
brand into a strategic resource for human capital development, capable of ensuring the
organization’s long-term competitive advantage.

The EVP serves as the core of the HR brand, as it forms the meaningful axis that connects
the organization’s internal identity with its external image in the labor market. While the brand
answers the question “Who are we as an employer?”’, the EVP responds to “Why do people want to
Jjoin and stay with us?” Unlike marketing communications that merely transmit messages, the EVP
reflects the essence of mutual value exchange between the company and its employees. It is the
EVP that transforms HR branding into a strategic instrument of trust, engagement, and sustainable
human capital development.
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The studies analyzed in this research demonstrate that a strong employer brand cannot exist
without a clearly articulated and authentic EVP that integrates the organization’s mission, culture,
employee experience, and reputation into a single system. EVP ensures consistency between what
the company declares, what employees actually experience, and how this is perceived externally.
Such coherence creates an emotional contract between the individual and the organization — a
foundation of trust, loyalty, and reputational resilience.

Thus, the EVP is not merely an element of HR branding but its strategic nucleus, defining
the authenticity of the brand, the direction of communications, and the degree of value alignment
across the entire HR ecosystem. It acts as a connecting link between leadership values, managerial
behavior, and employee experience — transforming the brand from an external marker into an
internal culture of mutual trust.

2. Structural composition of the employer value proposition

Based on the analysis of academic literature and corporate case studies from 2020-2025, the
main structural dimensions of an authentic EVP in modern organizations were systematized (Table 2).

Table 2. Key dimensions of an authentic EVP

. . . Manifestation in organizational
Dimension Core meaning practice

Purpose and Meaning The organization provides employees with | Alignment of individual and corporate
a clear mission and sense of contribution to | purpose; social impact projects;
something greater than themselves. meaningful storytelling.

Growth and Continuous learning, career mobility, and Mentorship programs, leadership

Development skill expansion are integral to the EVP. development, learning ecosystems.

Trust and Well-being Mutual respect, psychological safety, and Open feedback culture, flexible

Culture emotional inclusion define the internal schedules, well-being and resilience
environment. initiatives.

Flexibility and Autonomy | Employees are empowered to choose how, | Hybrid models, results-oriented
when, and where they work. management, autonomy in decision-

making.

Social Responsibility and | The company embodies ethical and ESG strategies, volunteering, transparent

Sustainability (ESG) sustainable business practices, engaging governance, ethical leadership.
employees in shared responsibility.

Source: completed by the author

The obtained results confirm that the EVP is not merely a tool for talent attraction but a
multidimensional system of mutual value exchange between the organization and its people. The
effectiveness of this system is determined by the degree of alignment between the declared brand
principles and the actual employee experience (EVP-EX alignment). The coherence of these
dimensions creates a foundation for trust, engagement, and sustainable loyalty, transforming the HR
brand into a strategic resource for human capital development and the reputational stability of the
organization.

3. Correlation between EVP authenticity and organizational competitiveness

Based on the results of theoretical analysis and synthesis of recent HR-branding concepts,
the author has developed an authentic EVP Model, which conceptualizes the EVP as the strategic
core of employer branding. The model integrates five key dimensions that ensure the authenticity,
trust, and sustainability of the HR brand (Figure 1).

The model illustrates five interconnected dimensions of the EVP: purpose and mission,
growth and development, trust and supportive culture, flexibility and well-being, and social
responsibility and ESG. These dimensions jointly form the authentic core of the employer brand,
aligning declared corporate values with employee experience. An authentic EVP fosters employee
engagement, builds loyalty, and strengthens long-term organizational sustainability.

The systematization of contemporary HR analytics reports [4-11; 13-18; 20] reveals a
profound transformation in approaches to developing the EVP. Companies increasingly perceive the
EVP not as a marketing element of HR branding, but as a value-oriented system of mutual trust,
growth, and support that determines the quality of interaction between the organization and its
employees.
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alignment with company
values

ethics, and social impact

Growth &
Development

Flexibility &
Well-being

Refers to work—life
balance, autonomy, and
care for employee well-
being

Encompasses
professional growth,
learning, and skills
enhancement

Trust
& Supportive Culture

Characterized by
psychological safety,
openness, and mutual
support

Authentic EVP fosters employee engagement, builds loyalty and
strengthens organizational sustainability.

Figure 1. The Authentic EVP Model as the Strategic Core of HR branding
Sourse: completed by the author

A Gartner (2024) study shows that organizations that effectively implement EVP can reduce
employee turnover by nearly 70% compared to those without a clearly defined value proposition
[9]. Analytical data from Great Place to Work (2024) confirm that companies with a strong focus
on the employee experience demonstrate turnover rates 51% lower than the industry average [11].
According to a Ukrainian UGEN (2024) survey, over 60% of young professionals prioritize values,
corporate culture, and company reputation when choosing an employer, rather than salary level
alone [20].

The Gartner Employee Value Proposition (EVP): Insights and Guide (2025) report [9]
identifies five key dimensions of an effective EVP: trust, growth, flexibility, culture of support, and
shared purpose, which together form the foundation for long-term employee loyalty. Furthermore,
Gartner’s The DEI Reset: A Smarter Way to Embed What Matters [10] emphasizes that diversity,
equity, and inclusion (DEI) are now integral to EVP, as they foster psychological safety,
engagement, and trust.

The Deloitte Human Capital Trends Report 2025: Turning Tensions into Triumphs [6]
confirms that 72% of organizations are revising their EVPs by integrating principles of hybrid
work, human-centricity, and “human + AI” collaboration. This indicates a transition toward a new
paradigm of HR branding, in which values, authenticity, and human experience become the central
elements of organizational competitiveness.

Thus, the findings of these reports empirically confirm that an authentic EVP serves as a
strategic resource for organizational attractiveness and trust, forming the foundation of modern HR
branding that unites culture, experience, and social responsibility into a cohesive system for
sustainable human capital development.

Discussion. The conducted research confirms the growing role of the Employee Value
Proposition as a system-forming element of HR branding. It was found that modern organizations
increasingly view the EVP not merely as a marketing tool for talent attraction, but as a value-driven
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system of interaction between employer and employees that fosters trust, engagement, and
sustainable growth.

To determine the place of the author’s model of an authentic EVP within existing theoretical
approaches, a comparative analysis of the most influential EVP concepts was conducted, the results
of which are presented in Table 3.

Table 3. Comparative Characteristics of EVP Models

Author / Model

Conceptual approach to
EVP

Key elements

Limitations and potential
development

Backhaus & Tikoo
(2004) [1]

EVP as a dual system:
external (employer image) +
internal (employee
experience)

Attraction,
retention,
engagement

Oriented mainly toward
recruitment; limited focus on
internal experience

Barrow & Mosley

EVP as a set of economic,

Compensation,

Linear model, does not account

Viot (2020) [3]

Employer Brand Equity,
linking trust and employee
experience

connection, trust,
employee advocacy

(2005) [2] psychological, and social development, brand | for emotional and social
benefits for employees reputation dimensions
Benraiss-Noailles & EVP as a component of Emotional Limited empirical validation;

need for cross-sectoral research

Deloitte (2025) [4-6]

EVP as part of the Human
Sustainability paradigm

Belonging, Purpose,
Growth, Safety,

Need for harmonization with
Al transformation and ESG

(skills, purpose, belonging)

Fairness strategy
Mercer (2025) [18-19] EVP as a platform for skill- Skills, Purpose, Lack of detailed mechanisms
based talent development Belonging for integrating employee

experience

Gartner (2025) [8-10]

EVP as a system of
authenticity, inclusiveness,
and trust-based leadership

Trust, Flexibility,
Leadership,
Development

Requires technological
integration and psychological
safety framework

Edelman (2025) [7]

EVP as a moral—ethical core
of the HR brand, centered on
trust

Integrity, Stability,
Reputation, Trust

Not universal; depends on the
organization’s level of internal
trust

LinkedIn (2024-2025) EVP as a partnership model Culture, Dependent on digital platform
[14-16] based on human and Inclusiveness, maturity and employer
technological synergy Career Growth, transparency
Transparency

Sourse: completed by the author [1-10; 14-16; 18-19].

The comparative analysis demonstrates that the evolution of EVP models reflects a gradual
shift from marketing and communication approaches toward human-centered and value-driven
concepts. Early models (Backhaus & Tikoo [1]; Barrow & Mosley [2]) focused primarily on the
external image of the employer brand and the attraction of candidates, while recent frameworks
(Deloitte, Gartner, Mercer) increasingly emphasize trust, well-being, supportive culture, and social
responsibility.

However, even modern models remain fragmented, as they tend to view the EVP either as a
tool of external positioning or as an element of internal corporate culture —without integrating these
aspects into a holistic system. These limitations provided the foundation for developing the author’s
model of an authentic EVP, which offers a systemic, multidimensional approach to building the HR
brand.

The proposed EVP model overcomes the constraints of previous frameworks through
several conceptual advantages:

1. EVP as the strategic core of the HR brand — ensuring alignment among organizational
mission, culture, and employee experience.

2. Trust as the system-forming category — positioning psychological safety, empathic
leadership, and authenticity as fundamental conditions for sustainable employee
engagement.
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3. Integration of ESG, inclusiveness, and technological maturity — reflecting the realities of
hybrid work, digital transformation, and “human + AI” collaboration.

4. Balance of internal and external focus — simultaneously creating value for employees and
strengthening the employer’s reputational capital.

Thus, the author’s concept of an authentic EVP offers a new level of understanding of HR
branding — as an integrated ecosystem of trust, development, and sustainable human capital
management in the era of technological and social transformation.

Conclusions. The conducted study deepened the theoretical and methodological
understanding of the EVP as a key element of human resource management and a strategic resource
for HR brand development. Based on an interdisciplinary analysis, it was proven that modern HR
branding is transforming from a tool of external positioning into a value-oriented ecosystem of
trust, authenticity, and partnership between organizations and their employees.

A synthesis of international analytical studies (Deloitte, Gartner, Mercer, Great Place to
Work, UGEN) confirmed that companies integrating an authentic EVP into their strategies
demonstrate higher employee engagement, lower turnover, and greater organizational resilience.
This emphasizes the strategic role of EVP in shaping the competitive advantages of next-generation
organizations.

The developed model of an authentic EVP represents a systemic approach to HR branding,
centered on the human being — their mission, growth, well-being, trust, and the social significance
of work. Unlike previous frameworks, the model proposes to:

* view EVP not as a separate brand tool but as its strategic core, ensuring alignment between
the company’s mission and employee experience;

* integrate emotional and social factors — trust, psychological safety, and empathic
leadership — into the EVP structure;

* include ESG principles, inclusiveness, and technological maturity as new vectors for HR
brand evolution.

The practical significance of the study lies in the applicability of the proposed model for:
diagnosing the strengths and weaknesses of EVP across industries; developing strategies for talent
attraction and retention; shaping a corporate culture based on trust, mutual responsibility, and
sustainable development.

Future research should focus on the empirical verification of the authentic EVP model
across different types of organizations and on identifying correlations between the level of EVP
authenticity, employee emotional engagement, and overall business performance.
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Hinnicna mpono3uuis podorogasus sik siApo HR-0penay: crparerisi 10Bipu, aBTEHTHYHOCTI Ta PO3BUTKY
TAJaHTIB

Anomayin. O0’ekTOM nocHimkeHHs € cucteMa HR-OpeHIMHTY Cy4acHHUX oOpraHi3ailiif, 1o BimoOpakae
B3a€MO3B’SI30K MK LIHHICHOIO mporo3uniero podoronasus (Employee Value Proposition, EVP), xoprnoparnsHOIO
KyJIBTYpOIO Ta YNpPaBIIHCHKMMH ITIPakTHKaMH PO3BUTKY nepcoHany. HR-Openn posrimspaerscs sik OaraToBUMipHE
SIBUIIE, SIKE IIOEJHYE MApKETHHTOBY, IICHUXOJIOTIYHY ¥ coWialbHy CKJIazoBi, 3a0e3nedyoun (OpMyBaHHS IOBipH,
JOATBHOCTI Ta 3aIyd4eHOCTi TNpAIiBHHKIB. LOr0o KIIOYOBHMH XapaKTEpPHCTHKAMH BHCTYIAIOTh AaBTEHTHUYHICTH,
CTpaTeriyHa CIPSMOBaHICTb, JIIOUHOICHTPHYHICTD Ta iIHTETpamis 3 Oi3HeC- UM,

ITocranoBka mpodJemMu. Y cydacHMX yMOBaX BHCOKOi KOHKYpEHILIl 3a TalaHTH, ImdpoBizamii Oi3Hecy Ta
3pOCTaHHS 3HAYYIIOCTI €MOIIHOTO 3amydeHHs mpariBHHKIB, HR-OpermuHr tpanchopMyeTscs i3 MapKETHHTOBOTO
IHCTpyYMEHTa B CTpaTeriyHy CUCTEMY YIPaBIiHHS JIOJCHEKUM KamiTajaoM. I'omoBHUM simpoM wiel cuctemu crae EVP, mo
(hopMmye IOBipY, JTOSITBHICTB 1 KYIbTYpY B3a€MHOI BiAIOBIAATIFHOCTI MiXK KOMIAHI€IO Ta ii TIOIEMU.

HeBupimeni acnmexktn mnpo6iemu. Ilonpu akTuBHHN po3BUTOK KoHuemnuil HR-OpenmuHry, 3amumaerbcs
HEJIOCTaTHBO JOCIIIKEHOIO0 pojib aBTeHTH4HOi EVP sk uMHHMKA cTpaTerivyHoi KOHKYPEHTOCIIPOMOKHOCTI OpraHizamii
Ta 1i iHTerpalist B CUCTEMY YIPaBIIHCHKUX MPAKTHUK.

Merta craTTi. MeToro pociiukeHHs € TeopeTndHe o0rpyHTyBaHHS EVP sk crpateriunoro simpa HR-Openmy
Cy4acHOl opraHizauii Ta BH3HA4€HHS ii KJIIOYOBHX BHUMIpiB, IO 3a0€3NeduyloTh AOBIPY, aBTCHTHYHICTH 1 PO3BHTOK
TaJIaHTIB.

Bukian ocHoBHOro marepiamxy. Ha oOCHOBI MUKAMCIUIUTIHAPDHOTO TMiAXOMYy, IO MOEIHYE KOHIIESTIIIl
MEHEPKMEHTY, MapKETHHTY Ta OpraHi3aliifHOi MOBEMIHKH, y3araJbHEHO HAayKOBi MIAXOAW O BH3HAYEHHS CYTHOCTI
HR-Openauary Ta BHOKpemiieHO Horo kommoHeHTH: EVP, koprmopaTwBHY KymbTypy, AOCBiA CIIBPOOITHHKIB,
penyTariro, iIHHOBAIIHICT 1 COIiabHy BiIMOBiNANBHICTH Oi3Hecy. IIpoBemeHo aHami3 MIKHApPOAHUX 1 YKpaiHCHKUX
nmociimxenb 2020-2025 pokiB, skuit HoBiB, mo epektuBHa EVP iHTerpye Miciro, IIHHOCTI, JOCBiJ CIIBPOOITHHKIB 1
COL[iaJIbHY BIAMOBIJANIBHICTh Y €IWHY CHCTEMY B3a€EMHHUX 3000B’s3aHb. BHOKpEMIICHO M’SITh KIIIOYOBHX BUMIpIB
cydacHoi EVP: wmicis Ta 3Hauymiicte po6otu, npodeciiiHuii po3BUTOK, MiATPUMYBalbHA KOPHOpPaTHBHA KYJIbTYypa,
THYYKICTb 1 0aaHCc Mi>K pOOOTOIO Ta KUTTSIM, COIliajbHA BiIOBIIaNbHICTh Oi3HECY.

BucnoBku. PesynbraTi nociipKeHHS MiATBEPIKYIOTh, 0 cHiIbHUN HR-Openn minBuinye npuBaOnuBicTh
oprasizailii, 3HWKXY€ IUIMHHICTh KaJpiB 1 (JOpMy€E TOBrOCTPOKOBI KOHKYPEHTHI IlepeBard. 3alporOHOBAaHO PO3TIISAATH
HR-OpeHAMHT SIK KOMIUIEKCHY CHUCTEMY, IO TOE€IHYE BHYTPIIIHI yNpaBIiHCHKI MPAKTHKH Ta 30BHINIHI KOMYHIKaIlii,
rapMoHi3yloun Iiji Oi3Hecy 3 OUiKyBaHHSIMH TpamiBHUKIB. IlepcriekTHBM NOAAIBIIMX JOCHIIKeHb IOB’si3aHi 3
po3pobneHHsIM KoHIenTyanbHoi Moneni HR-Opennunary HOBOrOo mokomiHHS, sika iHTerpye EVP, xynpTypy nigepcrsa,
JIOCBi/T CTIIBPOOITHHKIB, TEXHOJIOTIYHY 3pUIICTh, IHKIIO3UBHICTH Ta ESG-TpHHININ B €IMHY CTpaTeriuHy apXiTeKTypy.

Knrwuosi cnoea: HR-O6penoune, yinnicnha nponosuyis pobomooasys, asmenmuuynicms OpeHOy, 008ipa,
3a1yuenicms, KOPROPAMUBHA KYbIMYPA, PO3GUMOK MALAHMIE.
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Digital transformation of logistics: the role of artificial intelligence and Big Data

in managing transport flows and optimizing loading and unloading operations

Abstract. The digitalization of the economy covers all types of economic activity, among which
logistics activities and the implementation of Al and Big Data tools are distinguished.

Problem statement. Comprehensive approach to the study of the digital transformation of logistics
(DTL) based on the use of Al and Big Data to manage transport flows (MTF) and optimize loading and
unloading operations (OPUO).

Unresolved aspects of the problem. Due to the dynamic development of the processes of DTL, a
comprehensive approach based on the use of Al and Big Data to MTF and OPUO requires additional
research.

Purpose of the article. Research on the scientific foundations and practical recommendations for
MTF and OPUO based on Al and Big Data.

Presentation of the main material. It is noted that the driver of the spread of Al and Big Data tools
in logistics is the WEF platform, which also considers the processes of DTL towards green logistics and
decarbonization using Al and Big Data tools. The results of research conducted in 2025 among logistics
companies in Europe and the USA showed that a quarter of respondents have already integrated Al and Big
into their activities, half of them partially use Al and Big, and 57% plan to introduce these tools into their
activities. A description of the main companies involved in the development and distribution of applied
software solutions for logistics and logistics companies is provided.

Conclusions. A list of the main obstacles (large initial investments, outdated data processing and
storage technologies, lack of qualified labor, variability and instability of the regulatory field, costs of
maintaining excess inventory in the warehouse) and opportunities (increasing the level of optimization and
self-optimization of logistics processes, optimization of resource costs, autonomy of supply chains, real-time
processing of large volumes of data and forecasting demand for products over time) in the development of Al
and Big Data tools in MTF and OPUO has been formed.

Keywords: digital transformation, digital technologies, artificial intelligence, big data, logistics.
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Introduction. The acceleration and spread of digital technologies in all types of economic
activity is changing the paradigm of the economy to a digital model, which means the saturation of
production, transportation and service of goods in a different, previously unheard-of form, such as
those based on Al and Big Data. Innovations permeate all operational and distribution processes,
including logistics. It is logistics processes that play a significant role in the connection between the
manufacturer and the consumer (Chukurna et al., 2018; Krushkyn & Nitsenko, 2012). The growth
of corporate social responsibility requires transparency of reporting to interested stakeholders, and
the introduction of Al and Big Data into the business model strengthens this direction. Therefore,
the further development of logistics as one of the key elements in business requires a revision of the
classical concept taking into account the requirements of the time.

Literature Review. Dynamic changes in the digitalization of logistics processes under the
influence of external factors, including Al and Big Data, lead to the need to form and approve an
updated logistics strategy for the development of the enterprise. These and related processes are
described in the works of domestic and foreign scientists and specialists. Thus, Raiko (2025)
studied the impact of digital transformations on changes in the product policy of the enterprise
using Al and Big Data tools. Product policy is a part of the strategic development of the enterprise
related to logistics. It is a system of interconnected processes that provide a strategic vision of
management regarding the creation of new models, the formation of the assortment of goods and
their further sale. Logistics is the next stage, designed to deliver the appropriate quantity and quality
of goods on time and to the specified place. There is an indirect connection between the above
functional components of the enterprise, which is ensured first by determining the types of goods
that are planned to be produced, and then by concluding contracts for their supply.

Marinov and Lisenyi (2024) highlighted the importance of using telematics technologies in
logistics processes. Telematics includes information technologies, electrical equipment and tools,
telecommunication technologies and vehicles. Telematics as a system provides transport with
navigation (GPS), control (sensors) and telecommunication (modems) and appropriate software.
That is, with the help of telematics, constant monitoring of the movement and technical condition of
the vehicle is carried out as well as optimization of routes and travel time and the possibility of
integration with other management systems, etc. It may be concluded that telematics is an important
element of modern logistics based on Al and Big Data.

Zavrazhnyi (2023) concludes that the use of Al leads to a reduction in the cost of material
and financial resources for transport and logistics. According to the author, Al solves the following
issues: eliminating obstacles (choosing the optimal route), connecting with hubs and warehouses
(ensuring optimal interaction during loading, unloading and transportation of goods), optimizing the
movement of vehicles (planning services for transport), monitoring and checking the technical
condition of vehicles (using sensors, motion sensors and software to eliminate technical
malfunctions in a timely manner), predicting demand (helps predict potential sales volumes and the
need for logistics services). Makhmudova (2025) notes the importance of logistics in global supply
chains. She indicates that the management of these processes is moving to the use of agent systems
(modeling the relationship between individual management objects within the supply chain), neural
networks (predicting demand, optimizing the route, etc.) and genetic algorithms. Al, the author
continues, within the supply chain increases the quality of inventory management, demand
forecasting, automation of warehousing and logistics processes.

Moroz and Shunevich (2024) drew attention to the introduction of Al into direct and related
areas of logistics. They noted significant changes in the field of logistics under the influence of Al
on systems such as ERP, CRM, SCM, warehouse management systems (WMS) and transport
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(TMS). Scientists have established a reduction in direct labor costs, time, material resources and
money from the use of Al in logistics processes.

Buiak and Semenenko (2025), continuing the research of Moroz and Shunevich (2024),
proposed the concept of transport systems management. The concept is based on a digital
ecosystem, supplemented by the physical movement of vehicles with special software that allows
monitoring and managing them in real time.

The above fundamental scientific works significantly expand the understanding and
implementation of digitization processes using Al and Big Data in supply chains and logistics
processes.

Purpose, objectives and research methods. The purpose of the article is to study the
scientific foundations and practical recommendations for managing transport flows and optimizing
loading and unloading operations based on Al and Big Data.

Achieving the purpose of the article required the use of appropriate scientific and
methodological support, namely the following methods: generalization and abstraction - to
determine the key characteristics of the subject of research with the allocation of Al and Big Data;
historical and logical research - to analyze the evolution of the issue, draw conclusions and develop
proposals; analysis and synthesis - separation and combination of individual elements and the whole
to establish a connection; concretization method - to establish a connection between Al and Big
Data and logistics processes.

Research results. The driver of the country's economic development is considered to be
digitization processes. This is evidenced, in particular, by the Concept of Artificial Intelligence
Development in Ukraine (Cabinet of Ministers of Ukraine, 2020) and the Strategy for Digital
Development of Innovative Activity of Ukraine for the Period up to 2030 (Cabinet of Ministers of
Ukraine, 2024) approved by the Cabinet of Ministers of Ukraine. According to these documents, Al
is recognized as the main tool for increasing business efficiency, including logistics. To ensure the
effective development of Al, it is necessary to create an appropriate infrastructure, train a sufficient
number of specialists, ensure innovative development, carry out the maximum volume of
automation processes, and improve the overall logistics management system. An indispensable
condition for the implementation of Al is the use of Big Data. The latter, in turn, must be protected
from external interference, i.e. potential cyberattacks.

WEF, annually discussing the development of logistics, announced 2025 as the year of Al
capabilities in the direction of decarbonization and green logistics processes, operational efficiency,
and increased sustainability. The formed scheme “Supply Chain and Transport” has the following
connections (Fig. 1).

From the above scheme, it can be seen that the block “Digital Supply Chain Growth” is
responsible for Al and Big Data. The latter is also based on the Internet of Things, Cybersecurity,
The Digital Economy, The Digital Transformation of Business, Data Policy, Blockchain, Drones
(World Economic Forum, 2025). The above elements not only increase operational results, but also
ensure resource and time savings, and the efficiency of logistics companies as a whole.

According to forecasts, the global market for artificial intelligence in logistics will grow to
$6.5 billion in 2031 and will exceed $4.4 billion in 2024. (Dobosevych, 2025). Despite positive
forecasts, logistics companies are at an insufficient level of development in terms of Al and Big
Data tools in their activities. The problem of the industry is the lack of complementary and
integrated development of companies engaged in the development and implementation of software
and logistics companies.
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Fig. 1. Industry: Supply Chain and Transport
Source: World Economic Forum (2025).

However, as previously noted, not all companies are ready and can afford to implement Al
and Big Data tools. These obstacles are associated, first of all, with an insufficient amount of
financial resources available for investment; lack of human resources with appropriate
qualifications, experience and knowledge of Al and Big Data; underdeveloped infrastructure for
this type of technology; lack of technologies for storing and processing large data sets, etc., delay
the full-scale implementation of Al and Big Data tools in traffic flow management and optimization
of loading and unloading operations (Nitsenko, Samoilyk, & Hrynko, 2024; Nitsenko et al., 2024).
The main obstacles and potential benefits of implementing Al and Big Data tools are presented in
Table 1.

Table 1. Obstacles and opportunities from implementing Al and Big Data tools in traffic flow management and
optimization of loading and unloading operations
Barriers Opportunities
Large initial investments Increasing the level of optimization and self-
optimization of logistics processes
Outdated technologies for data processing and storage Optimization of resource costs (time, fuel, people,

money, etc.)
Lack of skilled labor Using digital twin technology
Variability and instability of the regulatory field Autonomy of supply chains

Costs of maintaining excess inventory in the warehouse | Real-time processing of large volumes of data
Forecasting demand for products over time

Source: Developed using Nahirnyi (2025) and own research

A survey of leading logistics companies in Europe and the USA showed that most of them
are at the initial stage of implementing and using Al and Big Data. The respondents’ answers had a
different development pattern (Fig. 2).
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Plan to invest in Al tools
within a year

A survey conducted by McKinsey in 2024 showed that on average in the logistics industry,
12.5% of businesses use digital solutions, of which 7.1% are large companies, and only 7.5% of
respondents use Al in their activities, of which 3% are large companies (Li et al., 2024).
The data presented show a gradual transition to a new model of logistics operations
management, where Al and Big Data will play a key role.
Breakthrough processes in this area were the developments of companies that differ in the
stage of completion and integration of Al into logistics processes (Table 2).

Table 2. Stages of development and integration of Al in leading IT companies

Al Explorers —
Early-Stage Al
Adoption

Al Augmenters —
Al as a Productivity
Booster

Al Integrators — Al-
Enhanced but Human-
Driven

Al Architects —
Fully AI-Driven
Operations

Al Explorers — Osa Commerce,

Early-Stage Al Milenow, Pickrr, j

Adoption Ware2Go, Orkestra

Al Augmenters Konexial, Enmovil

— Alasa | Solutions, Shipsy,

Productivity TrackChain, Parade 1
Booster

Al Integrators —
Al-Enhanced but
Human-Driven

.

Greenscreens ai,
Neurored, Everstream
Analytics, Rippey Al,
Kargo, 3SC Solutions,
Nautilus Labs, Surgere

o

Al Architects — 7bridges, Einride,
Fully AI-Driven | Raft, Gatik, Vorto
Operations

Source: Based on Omden (2025).

The formed set of companies ensures the implementation of Al to increase the level of
autonomy of vehicles, optimize the time spent on delivering goods and funds, transparency and
quick access to data, etc.
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The main areas of work in IT companies specializing in managing transport flows and
optimizing loading and unloading operations are (Al Superior, 2024):

1. SNAP Account: integrated systems for managing vehicle fleets, parking networks and
their safe parking, analytics and real-time data monitoring to optimize the size of the used fleet.

2. Optibus: increasing the level of operational efficiency of companies, analytics and real-
time data monitoring, optimization of public sector transport.

3. Covariant (works in various areas, including logistics): Al for robotics, deep learning,
automation of operational processes.

4. Altana (works in various areas, including logistics): applies machine learning, implements
data analytics, improves transparency, visibility, and sustainability of the supply chain based on Al.

5. NoTraffic: offers Al-based traffic management in the city, real-time traffic light
optimization, and provides communication between autonomous and connected cars.

6. Locus Robotics: offers the latest solutions for automation of warehouse work based on
robotics, provides autonomous mobile robots with sophisticated navigation systems, and the ability
to integrate the proposed solutions into an existing management system.

7. LogiNext: provides automation of route planning, resource planning, and fleet
management processes, and provides real-time vehicle usage monitoring.

8. Venti Technologies: focuses on autonomous vehicle technologies, ensures the safety,
sustainability and efficiency of vehicle use, and implements machine learning algorithms with
reliable equipment.

Examples of well-known logistics companies that have implemented Al and Big Data in
their activities include (Al Superior, 2024):

1. Baltic Transline: All types of transportation and logistics services using Al tools. The
company's services include sea, air and road transportation to different countries of the world.
Baltic Transline also provides responsible storage of goods in its own warehouses. The entire range
of operations is permeated with monitoring and control systems, which increases the effectiveness
and efficiency of management decisions in cargo delivery chains.

2. Gatik: The company provides mid-range logistics services (transportation of products
between distribution centers and stores, supermarkets, shopping centers). It uses autonomous
vehicles equipped with motion and control sensors, an Al system. The integration of the above tools
ensures timely, safe, resource-efficient delivery.

As it can be seen, the digitization of processes, including the use of Al and Big Data tools,
in managing transport flows and optimizing loading and unloading operations tends to gradually
increase. This is stated, in particular, in the McKinsey study (Fig. 3).

The basic characteristics of the development of the studied market are transportation,
warehouse technologies and planning. The higher the level of development of the given technology,
the more widespread it is, if it is in the middle — the beginning of distribution, in the lowlands — the
level of distribution is too low, in the stage of development. Thus, in the field of transportation,
digital procurement of goods (14), asset tracking and intelligent data analysis (13) and digitalization
and management (12) are prominent; such processes as the use of drones for delivering goods (3),
augmented reality for drivers (2) and transport running on hydrogen (1) are at the beginning of their
development. Warehouse technologies have become the most widespread solutions for delivering
goods to a person based on AGV (14), management of the efficiency of distribution centers (13)
and individual productivity in real time (12); they are at the stage of innovative development. Data
analytics and automated root cause analysis for efficiency management (10) and automated
replenishment (9) are widely implemented in planning processes, while real-time constraint-based
estimation (2) and closed-loop planning (1) are available for the promised ones at the development
stage.
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Fig. 3. Scenarios for the development of logistics based on digital technologies
Source: based on Gosling et al. (2023).

The conducted research has shown the widespread use of Al and Big Data tools in the
management of almost all areas of work in logistics activities. Thus, the use of Al in routing will
reduce fuel consumption by 15% and more; intelligent maintenance systems will reduce the time
and costs of repairs and maintenance by 20-30% and will increase the service life of vehicles; the
use of telematics and autonomous vehicles will reduce the number of road accidents by at least
40%; anomaly detection tools will allow maintaining the temperature regime in refrigerated trucks
and monitoring the quality of vehicle management; Warehousing systems will eliminate delay time,
increase the reliability and timeliness of cargo delivery to the client, and reduce the time spent on
sorting goods (Dobosevych, 2025).

Discussion. The conducted research made it possible to identify the main directions of
development in the management of transport flows and the optimization of loading and unloading
operations. This is confirmed by the fact that, according to Marinov and Lisenyi (2024), modern
Ukrainian realities do not allow logistics companies to quickly adapt to market needs. Therefore,
logistics companies lag behind the required pace of development, which affects the efficiency of the
entire supply chain. There are time inconsistencies in deliveries, increasing customer dissatisfaction
with cooperation, deterioration of reputation, etc.
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In this regard, Aubakirova recommends developing and implementing an optimization
strategy in the management of transport flows and the optimization of loading and unloading
operations using big data analytics. Using the example of companies, the scientist developed a
program for optimizing the route of cargo delivery using clustering algorithms. Indeed, the
proposed innovations can significantly improve all logistics operations within the company.

In this regard, Buiak and Semenenko (2025) emphasize the need to develop new models of
managing the transport system in order to reduce unnecessary costs of time, money and other
resources, contribute to increasing the efficiency of the use of vehicles and adapting to the needs of
a changing environment. Therefore, an important condition for achieving the specified priorities is
the use of Al and Big Data tools in managing transport flows and optimizing loading and unloading
operations. Indeed, the variability of the environment and operating conditions requires managers to
take new approaches to solving the existing problem, which can be solved in an integrated manner
in conjunction with Al and Big Data.

Pozniak and Melnyk, in turn, add about errors that arise during the operational activities of
logistics companies. Such situations cause confusion in the types of goods to be delivered, time
delays, unnecessary expenses, etc., so the transition to the use of Al and Big Data is quite
appropriate and justified.

Conclusions. The study characterizes the current state of logistics process management as
transformational. The development of a new technological order in the world has not bypassed
logistics operations. At the current stage, there is a progressive transition from the traditional
logistics model to a new one based on Al and Big Data tools. WEF declares a transitive passage to
green logistics and decarbonization, which will be accompanied by an increase in the level of
sustainability and efficiency. If in 2024, according to McKinsey research, only 7.5% of the
surveyed companies used Al, then in 2025, a survey of logistics companies in Europe and the USA
showed a 25% implementation level. However, the lack of cooperation between developers of IT
solutions and software with manufacturers and logistics companies does not allow the full potential
of this sector to be revealed. Currently, Al and Big Data tools are used by large companies with
sufficient financial reserves. The conducted scenario modeling of the development of
transportation, warehouse technologies and planning showed that some technologies are at the
innovation and pilot stages, at the selection stage and at the stage of widespread use, which does not
allow using the existing potential in managing transport flows and optimizing loading and
unloading operations based on Al and Big Data.
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Hudposa Tpancopmailis JoricTHKH: poJib MITYYHOro inTesiekty Ta Big Data y kepyBanHi TpaHcnopTHUMHA
MOTOKAMH Ta ONTHMI3alii BAHTA’KHO-PO3BAHTAKYBAJIBHUX ONepaniii

Anomayia. Lludporizaris eKOHOMIKH OXOILTIOE YC1 BUIN €KOHOMIYHOI JisTIBHOCTI, Cepel IKUX BUIUISIOTH
JIOTICTHYHY IisUTBHICTD Ta BIpOBamkeHHs incTpymenTiB Al ta Big Data.

IMocTanoBka npodaemu. KoMmiekcHUN MiAXiA 10 TOCTiKeHHS nu(poBoi TpaHcopMmartii ToricTUKY Ha 0asi
sukopuctanast Al i Big Data mns kepyBaHHS TpPaHCIOPTHHMH IOTOKAMH Ta ONTHMIi3alii BaHTaXHO-
PO3BaHTAXYBAJIBHUX OTEpPAIliif.

Hepo3p’si3ani acmexkTn. Y 3B’SI3Ky 3 JMHAMIYHUM PO3BHTKOM IIPOIECIB MiJDKUTANI3AMi JIOTiICTHYHHX
MpOIIECiB MOTPeOyE M0AaTKOBOrO JOCIHIKSHHS KOMIUIGKCHUH miaxix Ha 0a3i Bukopucranns Al i Big Data mis
KEpyBaHHS TPaHCIIOPTHUMH NOTOKAMH Ta ONTHMI3allil BAHTaXXHO-PO3BAHTAKYBAIBLHUX OTEpPALIii.

Merta crarTi. [lociigKeHHs! HAYyKOBHX OCHOB Ta MPAKTUYHUX PEKOMEHAMi 00 KepYBaHHS
TPaHCIIOPTHUMHM IIOTOKAMHM Ta ONTHMI3allil BAHTAXXHO-PO3BAHTAXKYBAIBHUX orepaliii Ha 6a3i Al i Big Data.

OcHoBHMIT MaTepian. 3a3Ha4yeHo, Mo ApaiiBepoM nomupeHHs iHctpymentiB Al ta Big Data y norictuui €
Mmaiinanunk WEF, Ha sikoMy Tako)X po3risiiaioTh Mpolecu TpaHcdopMallii JIOTICTUYHUX onepauiil y Oik 3eneHoi
JIOTICTUKH Ta AeKkopOoHi3awil 3 BukopuctanHsM iHcTpymeHTiB Al i Big Data. Pesynbratu mpoBeaeHHX AOCTIIKEHb Y
2025 p. cepen xowmmadiii sorictuuHoi ramy3i €Bpormu Ta CIHIA mpomeMOHCTpyBaiH, MO0 YBEPTh ONUTAHHUX BIKE
inrerpyBanu Al i Big y cBOI0 misuIbHICTH, MOJOBHHA — YacTKOBO BHKOpHCTOBYIOTH Al i Big Ta 57% - minanyoTh
3aMpoBaJNTH aHI IHCTPYMEHTH Y CBOIO MisUTbHICTE. [IpHBeeHO XapaKTEpUCTHKY OCHOBHUX KOMIIaHIH, IO 3aiiMaroTh
PO3pOOKOIO Ta MOIUPEHHSM MPUKJIaJHUX TPOrPaMHUX PILLICHb JUIS JIOTICTUKH Ta JIOTICTUYHUX KOMITaHii.

BucnoBku. ChopMoBaHO IMEpesTiK TOJIOBHUX MEPEIKo (BEeIHMKi MOYaTKOBI iHBECTHIII, 3aCTapili TEXHOIOTI1
moxo0 oOpoOkKM Ta 30epiraHHsi AaHUX, HecTaya KBaJi(ikoBaHOI poOOYOi CHIIM, MIHJIMBICTH Ta HECTaOUIBHICTBH
HOPMaTHBHO-TIPABOBOTO TIOJIS, BUTPATH HAa YTPUMaHHS 3alBHX 3aIaciB Ha CKIIA/1) Ta MOKIMBOCTEH (TI1IBUIICHHS PiBHA
OINITHMI3alil Ta CaMOONTHMI3allil MPOLECIB JIOTICTUKU, ONTHMI3allisi BUTPAT pecypciB (4acy, MajuBa, JIoJei, KOIITIB
TOIO), BUKOPHCTAHHSI TEXHONOTii HU(POBMX ONM3HIOKIB, aBTOHOMHICTH JAHIIOTIB MOCTaBOK, 00OpoOKa B pekHUMI
peasbHOro 4acy BEJIHMKHX OOCSTIB JJaHWX Ta MPOTHO3YBaHHS MONHMTY Ha MPOJYKLIIO Yy 4Yaci) y PO3BUTKY IHCTPYMEHTIB
Al i Big Data y kepyBaHHi TpaHCIIOPTHHMH IIOTOKaMH Ta ONITUMI3allii BAHTaXKHO-PO3BAHTAKYBAIBHIX OIEpPALIiii.

Knrouogi cnosa: yughposa mpancghopmayia, yugposi mexnonoeii, wmyynuii inmenexkm, Macusu 6eIuKux
OaHUx, 102iCmuKd.
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doi.org/10.26565/2786-4995-2025-4-20
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Improvement of the automated NLP system as a factor in improving the quality

of marketing strategy formation

Abstract. Natural language processing in company marketing is transforming data analytics, offering
new opportunities to understand customers and optimize strategies.

Introduction. Natural language processing simplifies processes such as sentiment analysis,
segmentation, and ad targeting. It is important to consider data accuracy, security, and query management
skills training for effective use of technology.

Problem statement. One of the main challenges in marketing analytics is the transformation of initial
numerical data into understandable and useful conclusions for humans. The way to solve the problem are
natural language processing technologies and generative artificial intelligence, which allow you to turn
complex data into accessible and useful information for work.

Unresolved aspects. Traditional manual analysis of reviews in marketing analytics has long ceased
to meet modern business requirements, because it requires huge human resources, which makes the
process extremely costly. Natural language processing offers a solution to this problem through the use of
algorithms capable of automatically analyzing the semantics of the text, determining the tone of statements,
and isolating key topics from large data sets.

Purpose of the article. The purpose of this study is to develop a system of automated analysis of
user reviews based on the developed effective methods and models for automated analysis of user reviews
in the field of marketing of companies using natural speech processing technologies.

Main material. The paper describes the problem to be solved and formulates a scientific task;
analyzes approaches, methods and models for solving research problems; sets research tasks, analyzes
theoretical approaches to solving research problems; considers theoretical aspects of natural language
processing; investigates various models and algorithms for analyzing feedback, and also conducts an
experimental assessment of their effectiveness on real data; models, algorithms and analysis of their
adequacy in solving research problems; methodological support for the organization of research is being
improved.

Conclusions. The results of the study can be used to develop software solutions that will allow
companies to better understand the needs of their customers, quickly respond to problems and improve the
quality of their products and services.

Keywords: natural language processing, marketing, automation of user feedback analysis, method,
analysis, evaluation, business process.
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Introduction. In today's digital landscape, the amount of text data generated by users of
products and services is skyrocketing. In particular, user reviews have become an integral element
of the modern business ecosystem. The ability to effectively analyze these reviews has become a
critical success factor for businesses looking to remain competitive. According to research, more
than 90% of consumers read reviews online before buying, and 84% trust them as much as personal
recommendations. Natural language processing in company marketing has the potential to
transform data analytics by offering new opportunities to understand customers and optimize
strategies. This simplifies processes such as sentiment analysis, segmentation, and ad direction. One
of the main problems of marketing analytics is to refer to the initial numerical data and turn them
into understandable and useful conclusions. In this case, natural language processing technologies
and generative artificial intelligence, which turn complex numerical data into simple and useful
information for work, will help. NLP models learn from large amounts of information from the
Internet, including social media posts and news. The main purpose of using NLP and generative Al
is to extract specific insights from marketing data based on the knowledge collected. Benefits of
NLP for marketing data analysis: improving the decision-making process with the help of available
information; increasing the efficiency of data analysis; Improving the accuracy of trend forecasting
and understanding of customer needs. The integration of NLP into marketing analytics includes
several stages: Goal Definition: A clear understanding of what tasks or problems you want to solve
with NLP; Use of ready-made models: huge models that have already been studied on large
amounts of data, this allows you to hold the capabilities of NLP without high training costs; Model
adaptation: Off-the-shelf models often know general information from the internet, but not from
your data, two approaches can be taken to avoid this: fine-tuning — the model learns from your
company's data, or through intermediary solutions that link your data to the finished model; Testing
and implementation: After setting up and integrating, it is necessary to test the system to ensure the
accuracy and usefulness of the results obtained, and then implement them into daily work; Analysis
and adjustments: Regular analysis of the results will help identify areas for improvement, adjust
settings or methods for using the model. Application of NLP in marketing, which helps to improve
brand strategy, personalize customer experience and optimize content for better interaction and
visibility: sentiment analysis for brand perception; customer segmentation and personalization;
content optimization and SEO. Working with NLP in marketing is a number of unique tasks, and
one of the main ones is operational engineering. Traditional methods of analyzing reviews, based on
manual processing, face many limitations. Analysts can effectively process only a limited number
of texts, and the subjectivity of human interpretation leads to difficulties in establishing and
maintaining contacts with other people, which is expressed in isolation and problems with mutual
understanding (inconsistency). From a business perspective, user reviews provide invaluable
information about: the strengths and weaknesses of a product or service; expectations and needs of
customers; comparison with competitors; ideas for improvement and innovation; problems that
need to be solved immediately. Using NLP to analyze user feedback is a complex task that includes
a number of subtasks: text pre-processing; determination of tonality; coverage of key aspects and
topics; classification of reviews into different categories; identification of emotional coloring;
Generalization and generation of reports. These tasks require the use of various models and
algorithms — from classical statistical methods to modern deep learning approaches using
transformers and large language models (LLMs). The market for NLP-based feedback analysis
solutions is growing rapidly. According to analysts, by 2026, the global text analysis software
market will reach $16 billion, demonstrating an annual growth rate of more than 17%. This shows
the growing interest of businesses in technologies capable of efficiently handling user feedback.
However, despite significant advances in the field of NLP, automated analysis of user feedback still
faces many problems. Among them are the polysemy of words, idiomatic expressions, sarcasm,
variety of languages, spelling mistakes, jargon, and many other linguistic nuances that require a
deep understanding of the context. Solving these problems requires a comprehensive approach that
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combines the most modern NLP techniques with an understanding of the business context and
specifics of a particular industry.

Literature review. The article [1] is devoted to the topic of management of innovative
marketing in modern conditions of a competitive market. As a result of the study, it was found that
Ukrainian enterprises often ineffectively apply innovative marketing methods. The article discusses
new marketing technologies that use elements of artificial intelligence and machine learning. The
most common skills required for digital marketing are also identified: video editing, graphic design,
coding, program creation, writing, software expertise, experience with SEO and SEM, software use
and project management, data analysis, marketing automation, and more. The article pays special
attention to the issue of privacy of customers' personal data, as it is an important aspect of digital
marketing. Various technologies and ways to identify and protect users' personal data are being
studied. The article [2] states that digital marketing helps to draw customers' attention to the
company, brand, goods and services. The use of artificial intelligence technologies together with
digital marketing allows you to improve the quality of customer service and better promote the
brand. The article examines how artificial intelligence is impacting modern marketing strategies. It
is important to note that it has significant advantages, but it also raises problems and ethical issues.
The article draws attention to how artificial intelligence can be used to personalize communication
to increase customer attention and loyalty. The final comment notes that artificial intelligence has
an important future in marketing, while drawing attention to the need for a balanced approach —
harnessing its capabilities together with ethical and operational concerns. The widespread
application of artificial intelligence in digital marketing highlights its importance in today's world.
The paper [3] shows that the creation of a marketing strategy of an enterprise is an important means
for its effective development. With the help of SWOT analysis, the strengths and weaknesses of the
enterprise, as well as market opportunities and threats, are identified and systematized. Based on
this, the main directions of development of the marketing strategy have been identified, which will
contribute to strengthening management, sales growth and increasing the competitiveness of the
production enterprise. The article [4] discusses the concept of detecting emotions based on texts and
highlights the main approaches used by researchers in the design of NLP text systems. The article
also discusses some recent contemporary proposals in this area. Finally, the article presents some
open questions and future directions for NLP research. The publication [5] confirms how NLP in
marketing is transforming data analytics, offering new opportunities to understand customers and
optimize strategies. This simplifies processes such as sentiment analysis, segmentation, and ad
targeting. The publication [6] states that the main goal of natural language processing through NLP
is to create systems that can interact seamlessly with humans, making technology more accessible
and responsive to our daily communication needs. As NLP continues to evolve, it is transforming
the way we interact with machines, opening up new possibilities for effective, effective and human
communication, as well as defining some approaches to NLP, namely: controlled, uncontrolled,
natural language understanding, natural language generation. The author [7] argues that, unlike
artificial languages, natural languages have evolved as they move from generation to generation and
are difficult to define with clear rules, and suggests considering natural language processing in a
broad sense as encompassing any kind of computer manipulation of natural language. The author
argues that on the one hand, it can be as simple as counting the frequency of words to compare
different writing styles, on the other hand, NLP implies "understanding" full-fledged human
statements, at least to the extent that useful answers can be given to them. The textbook [8] presents
a comprehensive overview of the basic principles, models and methods of natural language
processing (NLP), providing a theoretical basis and practical knowledge for using modern language
technologies in solving engineering and analytical tasks. The publications [9] consider and define
NLP, consider how NLP is related to artificial intelligence, how NLP helps people be more
productive, how NLP helps improve the user experience, how NLP creates new analytical data, and
also provide examples of natural language processing tasks.
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Purpose, objectives and methods of research. In today's digital world, user feedback
analysis has become a critical element for any business looking to improve the quality of its
products and services. However, the scale and unstructured nature of this data pose significant
challenges to traditional analysis. The main problem is the inefficiency and limitations of manual
analysis of large volumes of text user reviews: exponential growth in data volumes; subjectivism
and inconsistency of analysis; critical time costs; limited ability to detect hidden patterns; the
increasing complexity of multilingual analysis; lack of standardization and subjectivity of
assessments; Rising costs for review analytics. However, the application of NLP to analyze user
feedback also faces a series of problems that need to be addressed: understanding context and
ambiguity; identification of irony, sarcasm and hidden meanings; processing of unstructured and
"noisy"” text; multilingualism and cross-cultural aspects; adaptation to the specifics of the domain;
assessment of the reliability of reviews and detection of false reviews; ethical issues and model bias.
Based on the above and taking into account current trends and challenges in the field of NLP, the
scientific task of this study is formulated as follows: development and evaluation of the
effectiveness of a comprehensive system based on natural language processing methods and models
for automated analysis of user feedback, which provides accurate sentiment detection, identification
of key aspects and topics, identification of critical problems and opportunities for improvement, and
also allows To conduct multilingual benchmarking of reviews in a time perspective, taking into
account contextual and cultural features.

Table 1. Average time spent on manual analysis of reviews of varying complexity

Type of Average length | Time to analyze Number of reviews per Number of analysts per 1000
response (words) (min) working day (8 hours) reviews/day
Short 10-30 1-2 240-480 2-4
Medium 31-100 2-4 120-240 4-8
Long 101-300 4-8 60-120 8-16
Detailed >300 8-15 30-60 16-33

Source: built by the author

Unlike existing studies that focus on specific aspects of review analysis, this work offers an
integrated approach that combines state-of-the-art NLP techniques to solve the entire complex of
problems related to automated analysis of user reviews. Particular attention is paid to the
adaptability of the system to different domains and languages, as well as its ability to provide high
accuracy of analysis in the face of limited training data. Solving this scientific problem is of great
practical importance for business, as it will allow companies to: quickly identify problematic
aspects of products and services, even with large volumes of feedback; make informed decisions on
improving products based on objective analysis; to effectively allocate resources to the most critical
areas of development; increase customer satisfaction through prompt response to their needs; gain a
competitive advantage through a deeper understanding of the market and consumers; significantly
reduce the cost of analyzing reviews while improving the quality of results; proactively identify
new trends and opportunities based on the analysis of large data sets. Table 2 presents a comparison
of the effectiveness of different approaches for key feedback analysis tasks based on recent
research. Successfully integrating a feedback analysis system into business processes requires not
only choosing the right technologies, but also understanding the business context and needs of a
particular organization. According to McKinsey, companies that effectively use user feedback
analytics demonstrate 15-20% higher customer retention rates and 10-15% higher average revenue
per customer [7]. The most successful implementations of review analysis are characterized by
several key features. First, they provide integration with existing systems such as CRMs, customer
support systems, and analytics platforms. This allows you to combine data from different sources
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and gain a comprehensive understanding of customer needs and problems. Second, effective
feedback analysis systems provide results in an understandable and actionable format. They not
only generate statistical reports, but also highlight specific problems that need attention and provide
recommendations for solving them. This is especially important for users who do not have technical
training, but make strategic decisions based on the results of the analysis.

Table 2. Comparison of the effectiveness of different approaches of key review tasks

Sentiment Topic
Method Analysis Detection Lir?rﬁzfi-sm (Feeggzslf/sec) Nfgfizz:nl?r?ta Explainability
(F1) (NMI) g g
Vocabulary 0.65-0.70 N/A Low 500-700 Minimum High
Methods
ML Ws'itgnr:a”“a' 0.75-0.85 | 0.50-0.65 Low 100-300 Medium
CNN/RNN 0.82-0.88 | 0.60-0.70 | Medium 50-100 High Low
BERT/ROBERTa | 0.88-0.92 | 0.65-0.75 MeHO:'g“hm' 20-50 High Low-Medium
LLM + Few-shot | 0.90-0.95 0.70-0.80 High 5-15 Minimum Average
Specialized | 95 g5 | 0.75-0.85 | Medium- 20-40 Medium-high | Medium-high
models high

Source: built by the author

Thirdly, successful review analysis systems provide full-cycle automation — from collecting
and analyzing reviews to generating insights and recommendations. This allows you to significantly
reduce the time from receiving feedback to responding to it, which is critically important in today's
fast-changing business environment. Summarizing the analysis of approaches, methods and models
for automating the analysis of user feedback, several key conclusions can be drawn. The modern
landscape of feedback analysis technologies is represented by a wide range of methods — from
simple dictionary approaches to complex neural network architectures and large language models.
The choice of a specific method depends on many factors: the volume and quality of the available
data, the specifics of the domain, the requirements for processing speed, the required level of
accuracy and interpretation of the results. Transformer models, especially the specialized domain
versions of BERT and RoBERTa, demonstrate the best ratio of accuracy, speed, and resource
intensity for most practical feedback analysis tasks. They provide high accuracy in understanding
the context and nuances of language, which is critical for correctly interpreting user feedback. Large
language models with few-shot training open up new opportunities for the rapid implementation of
feedback analysis systems in new domains and for new products. They are especially valuable in
situations with limited training data or when you need to quickly adapt to new types of feedback.
Aspect-oriented sentiment analysis is the most informative approach for businesses, as it allows you
to gain a detailed understanding of the strengths and weaknesses of products or services. The
combination of ABSA with topic and aspect detection techniques provides the most complete
picture of user feedback. Multilingual models provide better results for multilingual analysis
compared to the translation + analysis approach, especially when understanding cultural and
linguistic nuances is important. These models are becoming increasingly important in a globalized
business environment. The optimal solution for most business problems is a combination of
different methods, which allows you to ensure high accuracy, efficiency and adaptability of the
feedback analysis system. This approach allows you to use the advantages of each method and
minimize their limitations. Based on the analysis of the problems and existing approaches to
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automating the analysis of user feedback, key challenges and promising areas of research have been
identified. A clear statement of research tasks will allow you to structure further work and focus on
the most relevant aspects of the problem. The main goal of this study is to develop and evaluate the
effectiveness of a comprehensive system of automated analysis of user feedback based on modern
methods of natural language processing, which will provide high accuracy in identifying sentiment,
key aspects and topics, the ability to work with feedback in different languages and effectively
integrate into the business processes of organizations of various sizes. To achieve this goal, it is
necessary to solve the following specific tasks: development of effective methods for pre-
processing user feedback; research and comparative analysis of modern models of classification of
reaction tones, which involves adaptation and evaluation of the effectiveness of various NLP
models for analyzing the mood of reactions — from classical approaches to machine learning to
modern transformer architectures and large language models; development of a method of aspect-
oriented sentiment analysis for different domains, which is aimed at developing an approach that
will allow not only to determine the general tone of response, but also to identify specific aspects of
products or services and the corresponding tone in relation to each of them; creation of effective
methods for identifying topics and key aspects in the feedback corpus, which includes the
development and evaluation of methods for automatically identifying the main topics discussed in
detailed reviews, and highlighting key aspects of products or services; development of an approach
to multilingual feedback analysis, which focuses on creating methods that will allow you to
effectively analyze reviews in different languages without significant loss of accuracy and while
preserving linguistic and cultural characteristics; creation of methods for interpreting and
visualizing the results of the analysis of feedback, which includes the development of approaches to
ensure the clarity of the analysis results and their effective visualization for end users; development
and evaluation of a comprehensive system of automated analysis of feedback, which provides for
the combination of developed methods and models into a single system that will provide a full cycle
of feedback analysis — from collection and pre-processing to the generation of insights and
recommendations; experimental assessment of the effectiveness of the developed methods on real
data, which includes conducting complex experiments to assess the effectiveness of the developed
methods and the system as a whole on real sets of reviews from different domains and in different
languages. To solve the tasks, a comprehensive methodological approach will be used, which
combines methods of machine learning, deep learning, natural language processing and data
analysis. The study will be carried out in several stages: analytical stage, at which a detailed
analysis of existing methods and models, their advantages and limitations will be carried out; the
design and development stage, at which specific methods and models will be developed to solve the
tasks; experimental stage, which includes conducting experiments in order to assess the
effectiveness of the developed methods and models; analytical and generalizing stage, at which the
results of experiments will be analyzed, patterns will be identified and conclusions will be
formulated regarding the effectiveness of the developed methods and models.

Research results. Automated analysis of user feedback relies on a solid theoretical
foundation of natural language processing, machine learning, and artificial intelligence techniques.
Pre-processing of text data is a fundamental stage in the process of analyzing user feedback and
largely determines the effectiveness of post-processing. At the heart of text preprocessing is the
theory of tokenization, which defines the principles of splitting text into smaller units — tokens. In
the context of analyzing user feedback, tokenization faces a number of specific challenges. Various
theoretical approaches have been developed to address these problems, including statistical
methods, dictionary-based approaches, and, most recently, subword tokenization techniques. Based
on the analysis, the following conclusions can be drawn about the adequacy of various models and
algorithms for the tasks of automated analysis of user feedback: for the analysis of moods, the most
adequate are transformer models, additionally trained on data from a specific subject area, which
provide an optimal balance between accuracy and computational efficiency; for aspect-oriented
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analysis of moods, it is recommended to use combined models that simultaneously identify aspects
and determine their tonality; To identify topics and aspects, it is advisable to combine classical
algorithms of thematic modeling with neural network approaches, using the advantages of each
method; for multilingual analysis, it is optimal to use specialized multilingual models with
additional adaptation to the specifics of domains and languages; To ensure scalability and high
performance of the automated feedback analysis system, it is recommended to implement a multi-
level architecture using models of varying complexity at different levels. Overall, hybrid
approaches that combine the strengths of different models and algorithms, providing an optimal
balance between accuracy, computational efficiency, scalability, and interpretation, are the most
adequate for comprehensively solving the problems of automated analysis of user feedback. In
Table 3 summarizes the key methods of sentiment analysis and their theoretical foundations.

Table 3. Methods of sentiment analysis and identification of aspects

Method Theoretical background Key principle

The tonality of a text is calculated as the sum of the

Dictionary methods Lexicography and affect theory tonalities of individual words

Machine Learning with a Teacher Theory of Learning | Optimization of the Classification Function on Labeled

from Labeled Data Data
Deep Learning Neural Network Theory Automatic Learning of Hllt_agi:chlcal Representations of
ABSA Multitasking Learning Simultaneous Identlflcatlpn of Aspects and Sentiment
Analysis of Them

Presentation of documents as a mixture of topics, and

Thematic modeling Probabilistic modeling topics as distributions of words

Source: built by the author

The considered theoretical foundations provide an understanding of the principles of
operation of various methods and models, their capabilities and limitations, which is a prerequisite
for the effective implementation of the system of automated feedback analysis and the development
of innovative approaches in this area.

Discussion. Effective research in the field of automation of user feedback analysis requires
careful planning, a structured approach and the use of appropriate techniques. Methodological
aspects of the organization of scientific research, starting from the collection and preparation of data
and ending with the evaluation of results and their interpretation. The methodical approach to data
collection and preparation involves the implementation of a number of successive stages, each of
which has its own characteristics and requirements. The methodological approach provides for the
sequential implementation of the following stages: selection of the basic model architecture in
accordance with a specific task; division of data into training and validation and test samples; The
process of training and optimization of models includes: selection of the loss function in accordance
with the set one; selection of an optimizer and determination of training parameters; regularization
to prevent requalification; monitoring of the learning process and early stopping when reaching a
plateau on a validation sample; search for optimal hyperparameters using grid search, random
search, or Bayesian optimization. The methodological approach to assessing the effectiveness of
feedback analysis models involves the use of a set of metrics adapted to specific tasks: for mood
classification tasks, the main metrics are: Fl-score — harmonious average accuracy and
memorization; For aspect-oriented sentiment analysis, the assessment is carried out in two stages:
assessment of the quality of identifying aspects; assessment of the accuracy of the classification of
tonality in relation to correctly identified aspects; For thematic modeling problems, specific metrics
are used, such as: consistency of the topic; Surprise; variety of topics; for multilingual model
evaluation tasks, it is important to test in different languages and check the stability of the model; to
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interpret the results, it should be carried out taking into account the context of the study and the
characteristics of the data; to ensure the reliability of the results obtained, it is recommended to
conduct statistical analysis; analysis of the sensitivity of models to changes in data and parameters;
checking the stability of the results on different subsamples of data. The methodical approach to the
organization of experiments involves adherence to a structured protocol. Each experiment must
have a clearly defined goal and hypotheses that are tested. The documentation of the experiment
should include: a description of the input data (source, scope, characteristics, method of pre-
processing); detailed information about the model architecture and its parameters; description of the
learning process (loss function, optimizer, learning speed, number of epochs); results of evaluation
of validation and test samples against all relevant metrics; error analysis and interpretation of
results; comparison with basic models and previous experiments. Methodological support for
research in the field of automation of user feedback analysis is a comprehensive process that covers
all stages from data collection to implementation of results. The developed methodological
recommendations provide a structured approach to research, which allows you to obtain reliable and
reproducible results. For a comprehensive assessment of various methods of automated analysis of
user feedback and verification of theoretical results, a comprehensive experimental design was
developed, covering four key tasks: general sentiment analysis, aspect-oriented sentiment analysis,
identification of themes and aspects in reviews, and multilingual analysis. For each task, appropriate
datasets, estimation techniques and comparison models were selected.

The following data sets were used in the experimental study:

1. For general sentiment analysis: Amazon Product Reviews (version 2024) — a subset of
500,000 reviews for different product categories (electronics, books, clothing, household goods);
Yelp Open Dataset (2023-2025) — 300,000 restaurant and service industry reviews [3, 30]; IMDb
Movie Reviews — 50,000 movie reviews.

2. For aspect-oriented sentiment analysis: SemEval-2024 ABSA — dataset with marked aspects
and corresponding tonality; Restaurant Reviews Dataset — a specialized set of 25,000 restaurant
reviews with aspect and tone markup; Tech Products Reviews — 35,000 tech device reviews with
detailed aspect markup.

3. To identify themes and aspects: Hotel Reviews Corpus — 200,000 hotel reviews for thematic
modeling; AppStore Reviews — 150,000 mobile app reviews; Product Discussion Forums — 100,000
texts from discussions of various products.

4. For multilingual analysis: MultiLing Sentiment Dataset — reviews in ten different languages
(English, German, French, Spanish, Italian, Portuguese, Russian, Chinese, Japanese, Arabic);
Cross-lingual E-commerce Reviews — a set of parallel product reviews in different languages.

All datasets have been pre-processed according to the methodology described earlier. This
included: cleaning up HTML tags and special characters; normalization of text (lowercase casting,
removal of duplicate spaces); tokenization; lemmatization using spaCy; removing stop words for
thematic modeling tasks; saving emoticons and emojis as special tokens for sentiment analysis;
processing abbreviations and slang using specialized dictionaries. To ensure the objectivity and
statistical significance of the results, all experiments were conducted using cross-validation (5-fold),
and the assessment was carried out according to a set of relevant metrics for each task. To model
the problem of general sentiment analysis, several approaches have been implemented and
evaluated, ranging from classical machine learning methods to modern transformer models. The
task was to classify feedback into three classes: positive, negative and neutral. The results of
experiments on the classification of the tonality of responses demonstrate a clear pattern:
transformer models are significantly superior to classical approaches in terms of accuracy, but
require more computing resources. The domain-adapted BERT performed the highest with an
average F1-score of 0.93 across all datasets, which is 17 percentage points higher than the baseline
Naive Bayesian (0.76). Additional experiments with the analysis of the impact of the volume of
training data showed that transformer models are especially sensitive to the number of training
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examples. With limited datasets (less than 5000 samples), the difference between classical ensemble
methods and transformer models is significantly reduced, which confirms the importance of having
large marked enclosures to fully unleash the potential of modern approaches. Aspect-oriented
sentiment analysis (ABSA) presents a more complex task compared to general classification, since
it requires not only the definition of tonality, but also the identification of specific aspects to which
it relates. Within the framework of the experiments, two main approaches were implemented and
compared: pipeline models and joint models. The experiments were conducted on three domains:
restaurant reviews, technical product reviews, and hotel reviews. Specific aspects have been
identified for each domain. Additional experiments were aimed at studying the ability of models to
detect and classify tonality for different types of aspects. For each domain, 5 to 8 categories of
aspects were identified, and the results were evaluated separately for each category. The results of
experiments on aspect-oriented sentiment analysis demonstrate several important patterns:
combined models that simultaneously solve the problem of identifying aspects and classifying their
tonality show better results compared to sequential approaches. The RACL model showed the
highest performance with an average F1-score ABSA of 0.85, which is 9 percentage points higher
than the baseline BILSTM-CRF + ATAE-LSTM sequential model (0.76); the performance of all
models varies depending on the data domain, the highest scores are seen for restaurant reviews,
where models reach an F1-score ABSA of up to 0.86, while for tech product reviews, the score is
lower (up to 0.84). This can be attributed to the greater complexity and diversity of aspects in
technical products; analysis of the effectiveness of models for different categories of aspects
revealed significant differences. All models demonstrate the highest accuracy for aspects that are
often found in reviews (for example, "Food" in restaurant reviews with an F1-score of up to 0.88),
instead, rare aspects or those with a high difficulty of detection; similar to the problem of general
sentiment analysis, more complex models demonstrate higher accuracy due to higher computational
requirements, the RACL model, which has the highest precision, also has the largest size (750 MB)
and the longest inference time (35 ms per sample); impact on different stages of ABSA. It is
interesting to note that the improvement in the transition from sequential to combined models is
most noticeable in the combined F1 ABSA metric, this suggests that the combined models make
more effective use of the relationship between the tasks of identifying aspects and determining their
tone. Pooled models, especially RACLs, demonstrate a better ability to cope with these challenges
through collaborative learning for interrelated tasks and the use of contextual attention mechanisms.
To assess the adequacy of the studies carried out, an integrated approach was applied, including
quantitative and qualitative evaluation methods. To ensure the statistical significance of the results
and avoid random patterns, a number of statistical validation methods were used. A five-fold cross-
validation procedure made it possible to evaluate the performance of models on different subsets of
data and minimize the impact of random distribution on training and test samples. The standard
deviation of the results between the folds for all models is in the permissible range of 1-3%, which
indicates the stability of the models and their ability to generalize. To confirm the statistical
significance of the difference between the results of different models, a paired Bonferroni-corrected
t-test was applied for multiple comparisons [1]. The results obtained confirm that the advantage of
the domain-adapted BERT and the RACL model over other approaches is statistically significant (p
< 0.01). An additional method of checking reliability was bootstrap oversampling, which confirmed
the stability of the results obtained when changing the data distribution. 95% confidence intervals
for the F1 metric of transformer models are within +1.5%, which indicates a high reliability of
estimates. An important aspect of assessing the adequacy of an experimental study is the analysis of
the representativeness of the data sets used. To verify this aspect, a detailed analysis of the
characteristics of the data and their correspondence to real use cases was carried out. The analysis
of the distribution of sentiment classes revealed a certain imbalance in the data, which is typical for
real user reviews — positive reviews dominate (55-60%), negative reviews make up 25-30%, and
neutral reviews make up only 10-15%. To compensate for this imbalance, weighted loss functions
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and class balancing techniques were used during model training. Analysis of the distribution of the
length of reviews showed that the datasets cover a wide range — from short (5-10 words) to
extended (more than 200 words) reviews, which corresponds to a variety of real-world scenarios.
The models were evaluated separately on subsamples of different lengths of feedback to ensure
their effectiveness for all types of inputs. Lexical diversity and specific features of responses (slang,
emoticons, technical terms) are also adequately represented in the datasets, which is confirmed by
frequency response analysis and lexical diversity assessment methods (TTR-Type-Token Ratio).
To assess the representativeness of the data in terms of the diversity of topics and domains, the
Topic Modeling (LDA) method was used, which found that the datasets cover all key topics and
aspects of products in their respective domains. To ensure the validity of measurements and the
objectivity of model evaluation, an analysis of the compliance of the selected metrics with the
research tasks was carried out. For aspect-oriented tonality analysis, a combined metric was used,
taking into account both the accuracy of identifying aspects and the correctness of determining their
tonality. This metric better reflects the practical value of the models than individual metrics for each
stage. Additionally, for a comprehensive evaluation of the models, metrics of the efficiency of the
use of computing resources (training time, inference time, memory usage) were used, which are
critical for practical application. An important aspect of the adequacy of experimental research is
the consistency of the results obtained with theoretical predictions and data available in the
literature. The results of the experiments confirm the theoretical provisions presented earlier, in
particular: the superiority of transformer models over classical approaches in natural language
comprehension problems is confirmed experimentally (F1-score 0.93 versus 0.76); the effectiveness
of domain adaptation to improve the results of the analysis of specific texts is confirmed by higher
indicators of domain-adapted BERT compared to the standard one; the theoretical assumption about
the superiority of combined models over sequential models for aspect-oriented sentiment analysis is
confirmed experimentally (F1-score ABSA 0.85 vs. 0.76); The dependence of model efficiency on
the volume of training data is consistent with theoretical predictions — transformer models
demonstrate greater sensitivity to the volume of data compared to classical approaches.

Table 4. Comparison of dataset characteristics with real user reviews

Representativeness

Characteristics Experiment datasets Real user reviews score
T 60% / 25% / 15% 0 0 0 .

Class Distribution (Positive/Negative/Neutral) 58% / 27% / 15% High
Average Review Length 75 Words 68 Words High
Lexical Diversity (TTR) 0.32 0.29 Medium-High

Share of reviews with 2904 2506 High
emoticons
Share of reviews with spelling 350 42% Average
errors
Domain Coverage 5 Major Domains Multiple Domains Medium-High

Source: built by the author

To objectively assess the adequacy of an experimental study, it is necessary to recognize its
limitations and analyze their impact on the reliability and generalizability of the results. The main
limitations of the study include: domain limitations — although the study covers several important
domains (electronics, restaurants, movies, hotels), a number of specific areas (medical services,
education, financial products) remained uncovered; language limitations — despite the inclusion of
10 languages in the multilingual experiment, the features of some rare languages and dialects were
not taken into account; limitations of computing resources — for the largest transformer models (for
example, RoBERTa-large), it was impossible to conduct a full cycle of hyperparameter
optimization due to the limitations of available computing resources; Focus on textual data — the
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study does not look at multimodal feedback that includes images or videos, which are becoming
increasingly common in today's digital platforms. To evaluate the effect of these limitations on the
reliability of the results, a series of additional experiments were conducted on smaller samples with
different data configurations. The results show that the identified patterns persist when the
composition of the data changes, which indicates the stability and generalizability of the
conclusions obtained. The adequacy of the experimental study was also evaluated in terms of the
practical applicability of the results obtained to solving real business problems. To assess the
practical applicability, a pilot feedback analysis system based on domain-adapted BERT and the
RACL model was developed, which was tested on real data from one of the e-commerce platforms.
The system has demonstrated the ability to effectively analyze user feedback, identify problematic
aspects of products, and track changes in user sentiment over time. Comparison of the automated
analysis with the manual analysis carried out by a team of experts on a sample of 500 reviews
showed high consistency of results (Cohen's kappa = 0.82 for sentiment classification and 0.79 for
aspect detection). At the same time, the automated system processed reviews 120—150 times faster,
which confirms its practical value. Based on a comprehensive analysis of statistical reliability,
representativeness of data, validity of metrics and compliance with theoretical predictions, it can be
concluded that the experimental study conducted is highly adequacy to solve the tasks. The main
factors confirming the adequacy of the study: the use of a complex set of statistical methods to
ensure the reliability of the results obtained; the use of representative data sets reflecting the
diversity of real user reviews; selection of appropriate evaluation metrics that take into account all
aspects of the model's effectiveness; consistency of experimental results with theoretical forecasts
and existing studies; successful pilot implementation, confirming the practical applicability of the
developed models. Thus, the conducted experimental study is sufficient to assess the effectiveness
of various methods of automating the analysis of user feedback and develop practical
recommendations for their implementation.

Conclusions. As a result of the study, all the goals and objectives were achieved, which
made it possible to formulate the following conclusions. A theoretical study of natural language
processing methods in the field of marketing demonstrated the evolution of approaches to text
analysis - from simple dictionary methods to complex transformer architectures. Each of these
approaches has its own advantages and limitations, and the choice of a specific method depends on
the specifics of the task, available computing resources, requirements for accuracy and speed of
analysis. Based on the experimental study, it was found that transformer models, in particular
domain-adapted BERT, provide the highest accuracy of response sentiment analysis (F1-score up to
0.93), which is significantly superior to classical methods such as Naive Bayes (F1-score 0.76) and
XGBoost (F1-score 0.85). In the field of aspect-oriented tonal analysis, combined models have
shown a significant advantage over sequential approaches, which simultaneously solve the problem
of identifying aspects and classifying their tonality. The RACL model demonstrated the highest
performance with an average F1 ABSA score of 0.85, which is 9 percentage points higher than the
baseline BILSTM-CRF + ATAE-LSTM sequential model (0.76). It has been established that the
efficiency of all models significantly depends on the specifics of the subject area and the quality of
preliminary data processing. Domain adaptation and additional training on specific data corpora
greatly increase the accuracy of analysis, especially for specialized industries with their own
terminology. The study confirmed that multilingual models such as XLM-RoBERTa provide
efficient analysis of responses in different languages without significant loss of accuracy compared
to models trained for specific languages. This is especially important for global companies that
operate in different markets and receive feedback in many languages. Statistical validation of the
results using cross-validation, bootstrapping and t-tests confirmed the reliability and statistical
significance of the results obtained. 95% confidence intervals for the F1 metric of transformer
models are within +1.5%, which indicates high stability of the results. The developed pilot system
of automated feedback analysis in the field of marketing of companies demonstrated high

261



ISSN 2786-5002 (online) ®IHAHCOBO-KPEANTHI CUCTEMW: MEPCNEKTUBU PO3BUTKY
ISSN 2786-4995 (print) FINANCIAL AND CREDIT SYSTEMS: PROSPECTS FOR DEVELOPMENT

4(19)2025

consistency with the manual analysis of experts (Cohen kappa = 0.82 for sentiment classification
and 0.79 for identifying aspects) at a much higher processing speed (120-150 times), which
confirms the practical applicability of the proposed solutions. The cost-effectiveness of the
implementation of automated feedback analysis systems is confirmed by a significant reduction in
the time and human resources required to process feedback, as well as an increase in the quality of
the insights received, which allows companies to make more informed decisions about the
development of products and services. The practical significance of the results obtained lies in the
possibility of using them to create effective systems for automated analysis of user feedback, which
can be integrated into the business processes of companies of different sizes and industries. The
novelty lies in the development of an original pilot system for automated analysis of user feedback,
improvement and adaptation of the methodological approach to a specific task. Thus, the conducted
research makes a significant contribution to the development of methods for automating the
analysis of user reviews in the field of marketing companies based on natural language processing
and creates the basis for further improvement of such systems.
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YnockonanenHss apromatu3oBaHoi cuctemu NLP, sk paxTop minsumenHst axocti GpopMyBaHHS MapKeTHHIOBOY
crparerii

Anomauyia. OOpoOneHHsT MPUPOAHOI MOBH Yy cdepi MapKETHHTY KOMIIaHIH NEpeTBOPIOE aHATITHKY NaHUX,
NPOTIOHYIOYH HOBI MOXKJIMBOCTI JUIsl PO3YMIHHS KIIIEHTIB Ta ONTUMI3alii cTpaTerii.

Berynna yactuna. OOpoOieHHS TPUPOJHOT MOBH CIIPOIYE ITPOIIECH, TaKi SIK aHai3 HACTPOiB, CETrMEHTAaIis
Ta HAaNpaBJICHHS peKiaMd. BakiMBO BpaxoBYBaTH TOYHICTh JaHHMX, O€3MEeKy Ta HaBUAHHS HABHYOK YIPABIIHHS
3anuTaMu 17151 €(peKTHBHOT'O BUKOPUCTAHHS TEXHOJIOTIH.

MocranoBka mnpo6jemu. OnHIEI0 3 OCHOBHHX IPOOJeM Y MapKeTHHIOBIH aHANITHII € IepeTBOPEHHS
MEPBICHUX YHCIIOBHX [IaHUX Yy 3pPO3YMiNI Ta KOPHUCHI Ui JIOOWHHW BHCHOBKH. IIInsxoM BHpimIeHHS MpoOIeMH €
TEXHOJIOTiT OOpOOJIECHHS MPUPOTHOI MOBH Ta T€HEPATUBHMUN IITyYHHH IHTENEKT, SIKI JO3BOJIIOTH IIEPETBOPIOBATH
CKJIa[HI TaHi Ha JTOCTYIHY Ta KOPUCHY ISl pOOOTH iH(QOpMaIlito.

Hepo3p’sa3ani acnextn. TpaauuiiiHuii py4HUWi aHaii3 BIATYKIB Y MapKeTHHIOBIH aHANITHII BXE JaBHO
IepecTaB BiAMOBIIATH CydaCHHM BHMoraMm 0Oi3Hecy, TOMy IO MOTpeOye BeNMYe3HHUX JOJCHKIX PEecypciB, MO pOOUTH
npoliec Haa3BHUaiHO 3aTpaTHuM. [IprpogHa MOBHA 00pOOKa MPOIIOHYE BUPIIICHHS ITi€l MpoOeMu Yepe3 3aCTOCYBaHHS
QITOPUTMIB, 3[aTHUX aBTOMATHYHO AaHAII3yBaTH CEMAaHTHKY TEKCTY, BH3HAYaTH TOHAIBHICTb BHUCIOBIIOBaHb Ta
BHOKPEMIIIOBATH KJIFOUOBI TEMH 3 BEIMKUX MACHUBIB JJAHUX.

Meta crarTi. MeToI0 1aHOTO JOCIHIIKEHHS € PO3pOOJIEHHS CHCTEMH aBTOMATH30BAaHOTO aHAJi3y BiATYKIB
KOPUCTYBa4iB Ha OCHOBI PO3pO0JicHHX e(EKTHBHMX METOMIB Ta MOJCNICH I aBTOMATH30BAHOIO aHAi3y BIATYKIB
KOPHCTYBaviB y chepi MapKETHHTY KOMITAHIH 3 BUKOPUCTAHHSAM TEXHOJIOTiH IPUPOTHOI MOBHOI OOpOOKH.

OcHoBHUIi MaTepias. Y poOOTi MPOBOAUTHCS OMUC MPOOIEMH, IO BUPIMIYETHCS, Ta (POPMYITIOETHCS HAYKOBE
3aBJaHHs; MPOBOJMTHCS aHAJi3 IiJXOJIB, METOMIB Ta MOJeJeld BUpPIIICHHS 3aBAaHb NOCIHIIKEHHS; 3/iHCHIOETHCS
ITOCTAaHOBKA 3aBIAHb JOCIHIIKEHHS, aHATI3YIOTHCS TEOPETHUHI MiAXOIW, IIONO PO3B'S3aHHS 3aBIaHb IOCHIHKCHHS;
PO3MIIAAAI0TECS TEOPETUYHI aCMeKTH MPUPOIHOI MOBHOI 0OpOOKH; JOCIHIKYIOThCS Pi3HI MOJENi Ta alrOpUTMHU JUIs
aHaizy BIATYKiB, a TaKOX MPOBOJUTHCA EKCIIEPUMEHTANbHA OIliHKAa iX eQeKTHBHOCTI Ha pealbHUX [TaHWX;
JOCITIKYIOThCS. MOJIEINI, aJITOPUTMH Ta TIPOBOJUTHCS aHalli3 1X afeKBaTHOCTI NPH PO3B’s3aHHI 3aBIaHb JOCIHIIKSHHS;
YIOCKOHATIOETHCSI METOMYHE 3a0e3MeueHHs, 00 OpraHi3allil MpOBEICHHS TOCIiIKEHb.

BucnoBkm: Pe3ynpraTi JOCHIIKEHHS MOXYTh OYTH BUKOPUCTaHI JUIs pO3pOOJICHHS MPOrpaMHUX PIllIeHb, 10
JO3BOJISITH KOMITAHISIM Kpamie po3yMiTH MOTPeOM CBOIX KIIIEHTIB, MIBHAKO pearyBaTH Ha MpOOIEeMHU Ta IiJABHIYBaTH
SIKICTB CBOTX IPOJIYKTIB 1 MOCIYT.

Kniwouosi cnoea: npupoona mosna obpodka, mapkemumne, agmomMamusayii ananizy 6i02yKie¢ KOpucmyeauis,
Memoo, aHaniz, oyiHka, bisHec-npoyec.
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Intellectualization of public sector financial resource management: analytical tools

and efficiency models

Abstract. The study examines the intellectualization of public financial management through the
integration of Big Data, machine learning, and graph neural networks. These tools enable proactive risk
forecasting, improve budget accuracy, and enhance real-time anomaly detection, forming a new paradigm of
fiscal transparency, discipline, and strategic efficiency.

Problem statement. Traditional public finance management approaches no longer meet the
demands of fiscal complexity and transparency, requiring the adoption of intelligent models based on Big
Data, machine learning, and graph neural networks to enable proactive risk forecasting and improve
budgeting efficiency.

Unresolved aspects of the problem. Key challenges in intelligent public finance management
include the lack of an integrated Al model, “black box” transparency issues, outdated IT systems, poor data
quality, and insufficient institutional capacity, revealing critical knowledge gaps for further research.

Purpose of the article. The article aims to scientifically justify and develop methodological
foundations for the intellectualization of public financial management to address identified systemic
challenges and gaps.

Presentation of the main material. The article develops a conceptual framework for intellectualized
public financial management, integrating GNNs for anomaly detection and ML for accurate budget
forecasting across the fiscal cycle. Explainable Al principles ensure transparency, complemented by
strategic recommendations for IT modernization, data quality, and digital competency development.

Conclusions. The study proposes a new paradigm of public finance efficiency through analytical
integration, algorithmic forecasting, and transparency, with the Intelligent Financial Governance model
enabling modernization, digital audit, and risk-based monitoring to enhance fiscal stability and long-term
economic resilience.

Keywords: Intelligent Financial Management, Public Financial Governance, Artificial Intelligence
(Al), Machine Learning (ML), Big Data Analytics, Cognitive Analytics, Data-Driven Decision-Making, Digital
Transformation, Fiscal Transparency, Efficiency Modeling.
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Introduction. The contemporary development of national economies is characterized by
increasing complexity of financial flows and growing demands for efficiency in public sector
resource management. In this context, ensuring the rational use of financial resources under
governmental control and optimizing budget planning, monitoring, and reporting processes
becomes particularly relevant. Despite numerous regulatory acts and methodological guidelines,
public financial management often faces challenges such as insufficient transparency, low
adaptability to changes in the macroeconomic environment, and limited capacity to forecast the
outcomes of managerial decisions.

The general problem lies in the need to develop management models and procedures that
provide high-level analytical support, prompt decision-making, and optimal utilization of public
finances. Traditional approaches, largely based on centralized control and routine administrative
procedures, are increasingly inadequate for the requirements of the digital economy and open
governance.

The relevance of this research is driven by the transition of the public sector toward
intelligent management models that integrate analytical tools, predictive models, and information
technologies, enhancing the efficiency of financial planning and utilization, minimizing risks, and
ensuring transparency in management processes. The implementation of intelligent systems in
public financial management also opens new opportunities for improving the quality of the budget
process, establishing reliable performance indicators, and optimizing managerial decisions at
various levels.

Thus, investigating the intellectualization of public financial resource management is not
only scientifically pertinent but also crucial for the practical promotion of efficient and transparent
use of budgetary funds, fostering sustainable economic development and increasing public trust in
financial institutions.

Literature Review. Over the past decades, public financial management (PFM) has
undergone significant transformations driven by the advancement of information technologies. In
particular, the proliferation and enhancement of Financial Management Information Systems
(FMIS) have created a foundation for integrating new technological approaches, including
analytical tools, business intelligence, Robotic Process Automation (RPA), and Artificial
Intelligence (Al). Unlike revolutionary changes, Al in PFM represents a logical continuation of
technological evolution, aimed at improving the efficiency of existing processes and tools rather
than creating entirely new financial management models [10].

The current use of Al in public financial management primarily focuses on optimizing
existing processes, automating routine tasks, and supporting decision-making through the analysis
of historical and real-time data. Machine learning (ML) methods are applied for macroeconomic
and macro-fiscal forecasting, budget planning and monitoring, expenditure management, financial
reporting, and stakeholder engagement. International experience, including Sweden, South Korea,
Australia, and France, demonstrates that Al can enhance forecast accuracy, accelerate decision-
making, and increase transparency in financial management, while requiring clear control and
interpretability of results [10].

Modern PFM increasingly relies on Big Data as a key resource for the intellectualization of
financial management. The World Bank report BIG DATA in ACTION for GOVERNMENT [17]
emphasizes that Big Data is not only about volume but also the use of unconventional data
sources—such as sensor data, social media information, and geospatial indicators—for informed
decision-making in the public sector. In financial management, this enables a shift from classical
accounting approaches to predictive analytics, integrating economic and social indicators into
financial management and budget planning models.

A central analytical tool involves using ML algorithms to detect anomalies in financial data,
particularly in transactions and public procurement records. Such models automate the detection of
fraud, financial abuse, and discrepancies, enhancing digital audit efficiency and reducing financial
losses. Automated multi-level data validation allows tracking of financial, tax, and procurement
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operations at different governance levels, isolating cases requiring human intervention. This reduces
bureaucratic delays and accelerates internal processes in public financial control.

Predictive policy and resource optimization models play a critical role in enhancing PFM
efficiency. Big Data analytics enables "Smarter Policymaking™ by providing frequent and detailed
political and financial insights, making budget planning more economically justified. Data-driven
algorithms help identify operational bottlenecks in financial flows, reducing delays and speeding up
resource delivery to beneficiaries. The shift toward results-oriented management allows financial
decisions to be continuously adjusted based on actual performance, ensuring the achievement of
national and global objectives.

Intellectualization of financial flows and accountability is facilitated by transforming public
procurement processes and tracking financial resources. Analytical tools detect collusion, money
laundering, and inefficient contracts by analyzing relationships between suppliers and transactions.
Moreover, using Big Data to assess citizen sentiment and engagement enhances government
accountability and public trust. Analytical dashboards for transparent financial information display
are an essential component of intelligent governance, supporting public oversight of resource use.

The World Bank report demonstrates that Big Data acts as a catalyst for transforming PFM,
enabling a shift from reactive, historical-report-based management to proactive, predictive
approaches grounded in real-time data and algorithmic risk assessment. The intellectualization of
public financial resource management directly results from the implementation of such analytical
tools, enhancing fiscal discipline and the effectiveness of social programs.

The CIPFA report Harnessing Al in Public Finance: Opportunities and Challenges [2]
emphasizes that Al transforms traditional PFM processes through automation, predictive analytics,
and improved fraud detection. Automation of routine tasks—including financial reporting, invoice
processing, and management of payables and receivables—allows financial professionals to shift
from operational work to strategic analysis, directly improving public sector efficiency.

Predictive analytics is a key tool for intelligent budgeting, as Al models can forecast budget
trends, service demand, and financial risks with high accuracy. This supports a transition from
reactive management based on past data to proactive, forward-looking approaches aligned with the
concept of intelligent financial management. Additionally, ML and deep learning for anomaly and
potential fraud detection (e.g., in the UK Department for Work and Pensions case) demonstrate
practical applications of Al efficiency models, reducing financial losses and enhancing fiscal
discipline.

Beyond technical capabilities, CIPFA highlights a shift in focus for public finance
professionals toward strategic tasks. Automation enables specialists to concentrate on strategic
planning, policy analysis, and data-driven decision-making, creating a new competency model in
the financial sector and increasing strategic management effectiveness. Early problem detection
through Al further reduces long-term service demand and strengthens financial resilience,
integrating sustainability as a key performance indicator of intelligent governance.

However, CIPFA identifies several challenges in Al adoption within the public financial
sector. Key obstacles include outdated IT systems, low-quality data, shortages of qualified
personnel, and ethical and legal issues related to algorithmic decision-making. This underscores that
intellectualization of financial resource management requires not only technological innovation but
also investment in data development, human capital, and adaptation of the regulatory framework.

Thus, CIPFA [2] demonstrates that integrating Al into public sector financial management
simultaneously enhances efficiency, forecast accuracy, and transparency, while requiring a
comprehensive approach to addressing technical, organizational, and ethical challenges. This
integration enables the formation of a new paradigm of intelligent governance, combining
automation, analytical depth, and strategic vision for financial process development.

The current evolution of intellectualized public financial management is largely driven by
Al implementation for real-time monitoring and auditing. According to KPMG’s analysis
Transforming Public Finance: The Role of Artificial Intelligence (Al) in Fiscal Transparency [8],
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Al enables a shift from traditional periodic audits to continuous monitoring of fiscal flows, allowing
real-time tracking of revenues and expenditures. A key analytical tool in this context is the
immediate identification of discrepancies, such as delays, misallocated funds, or potential
diversions.

Risk-based digital audit models, trained on historical data, prove particularly effective,
detecting anomalies such as fictitious beneficiaries, duplicate claims, or artificial transactions with
high precision. This approach supports proactive auditing by focusing human resources only on
high-risk cases, significantly improving the efficiency of financial oversight.

From an efficiency perspective, Al supports smarter resource allocation by integrating data
from various sectors, including social, economic, and geospatial indicators. This allows real-time
forecasting of needs and performance, minimizing inefficient or excessive funding, and maximizing
social impact per budget unit. Swift corrective action mechanisms automatically route alerts to
responsible agencies, enabling rapid response and significantly reducing financial losses. Here,
response speed becomes both a measure of management efficiency and a tangible benefit of
intelligent systems.

Transparency and accountability are also central to intellectualization. Al enables “Opening
the Books to Citizens,” transforming complex financial data into comprehensible dashboards and
interactive assistants using natural language processing (NLP) and data visualization technologies.
This facilitates public access, builds trust, and strengthens accountability. In the long term, Al-
driven financial management redefines the government—citizen relationship (Redefining
Governance), laying the foundation for Smart Governance, where transparency, accountability, and
efficiency are integrated features of intelligent governance.

KPMG [8] illustrates that Al application in public financial management goes beyond
automation and forecasting, creating conditions for strategic, transparent, and accountable
management of financial resources, which is central to modern PFM intellectualization.

The IMF report Digitalization of Public Financial Management (PFM): Analytical Tools and
Implementation Strategies [14] emphasizes that modern intellectualization requires the deployment
of a new generation of digital systems. Integrated Financial Management Information Systems
(IFMIS 2.0) have evolved from traditional accounting platforms into “smart” systems capable not
only of recording transactions but also performing analytical processing and forecasting, integrating
Big Data and Al tools. This approach lays the foundation for transitioning from passive
bookkeeping to active, intelligent management of financial flows.

The IMF highlights analytics for ensuring fiscal sustainability. Predictive models allow
assessment of long-term risks, such as population aging, climate change, or public debt, enabling
data-driven and scenario-based decision-making. Consequently, efficiency models for intelligent
governance must incorporate fiscal sustainability indicators alongside traditional short-term
efficiency metrics.

Digital tools are also actively applied to optimize tax administration and customs processes.
Big Data algorithms detect tax evasion and improve revenue collection efficiency, directly affecting
budget revenues and macro-financial stability. This exemplifies an analytical tool that combines
technological capability with practical implications for financial management.

Regarding efficiency models, the IMF emphasizes a holistic approach to implementation.
PFM digitalization should not be treated as an isolated IT project but as an institutional reform
program encompassing process modernization, legal framework updates, and personnel competency
development. Effectiveness is achieved only when Al analytical tools are integrated across all
stages of the budget cycle—planning, execution, control, and reporting.

High-quality data is a critical prerequisite for any intelligent model. The IMF stresses that
structured, reliable, and integrated data is essential for predictive algorithms and analytical models,
and without it, even the most advanced digital systems will be ineffective.

Finally, the IMF recommends the use of Impact Assessment Frameworks to measure PFM
digitalization effectiveness across three key indicators: fiscal discipline (deficit reduction), strategic
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resource allocation (alignment of expenditures with priorities), and operational efficiency (task
completion time reduction). These metrics serve as primary indicators of intelligent financial
management and provide an objective basis for managerial decision-making.

Recent literature increasingly emphasizes that digital transformation of public governance
creates conditions for a new stage of financial accountability—intellectualized accountability.
According to Aldemir and U¢ma Uysal [1], Al application in public sector financial management
opens strategic opportunities for enhancing transparency, reducing corruption risks, and ensuring
good governance. Specifically, Al technologies based on ML and NLP enable the analysis of large
volumes of unstructured data—contracts, memoranda, audit reports, or financial statements—to
identify hidden obligations, conflicts of interest, or inefficiencies in internal control.

Thus, the intellectualization of financial management transforms the very essence of
financial accountability: from formal compliance (proper documentation) to substantive
transparency, where the analysis focuses not only on procedural adherence but also on socio-
economic effectiveness. This approach establishes an efficiency model based on substantive
accountability, analytical transparency, and evidence-based decision-making.

Another key aspect of effective intelligent governance is Transparent Algorithmic
Governance. Al integration into public sector management must be accompanied by ethical
frameworks and oversight mechanisms for algorithmic decisions. Explainability of Al models is a
critical trust factor, enabling supervisory bodies to understand the logic behind financial resource
allocation and utilization decisions. The combination of automation and human oversight creates a
new efficiency model—a “shared accountability” model-—where responsibility is distributed
between algorithms and humans, but ultimate decisions remain with humans as ethical agents.

Overall, the literature indicates that the intellectualization of financial management extends
beyond technological process upgrades, forming a new paradigm of public accountability. It is
grounded in the integration of Al analytical tools, ethical algorithmic governance, and a shift from
administrative formalism toward substantive effectiveness and societal value of financial decisions.

According to Tveita, L. J., and Hustad, E. [15], the core value of artificial intelligence in the
public sector lies in its ability to create intelligent management processes based on automation,
analytical reasoning, and forecasting. A primary application is administrative automation, which
optimizes routine operations such as invoice processing, financial reporting, and budget monitoring.
Al algorithms reduce staff workload and enhance data accuracy, freeing human resources for
analytical, strategic, and predictive activities, which directly embodies the essence of financial
management intellectualization.

Another crucial aspect is providing predictive insights. By leveraging historical financial
data and modern machine learning (ML) methods, Al enables accurate forecasting of fiscal trends,
identification of potential risks, and development of budget scenario models. This transforms
financial management from a reactive to a proactive system, enhancing budget planning accuracy,
supporting evidence-based financial decisions, and laying the foundation for intelligent public
financial resource management.

Tveita and Hustad [15] emphasize that intellectualization of public management is
impossible without efficiency models that ensure rational resource allocation and rapid decision-
making. A key Al function is optimized resource allocation, where algorithms analyze funding
flows, policy priorities, and expected social outcomes to propose optimal budget distribution
scenarios. This creates an efficiency model aligning expenditures with societal needs and program
outcomes, minimizing ineffective or misallocated spending.

A second efficiency dimension is improved decision-making. Al accelerates management
processes while ensuring evidence-based and logically consistent decisions, reducing subjectivity.
In financial management, efficiency metrics should include not only resource savings but also
speed, transparency, and justification of decisions, thereby strengthening strategic oversight and
trust in outcomes.
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Tveita and Hustad [15] also highlight that the effectiveness of financial management
intellectualization depends on ethical and regulatory frameworks. Transparent algorithms,
avoidance of discrimination, and fair resource allocation are essential. The concept of Responsible
Al ensures a balance between automation and human oversight, as well as between efficiency and
social equity.

Trust and HR management constitute another critical challenge. For Al to function
effectively in public financial management, trust in algorithms must be cultivated among both
administrators and citizens. This requires developing digital competencies of public servants,
enabling them to interpret Al outputs and make informed decisions based on analytical insights.
Successful implementation of intelligent financial systems thus requires not only technological
innovation but also institutional readiness and cultural adaptation to a data-driven, analytical, and
accountable management paradigm.

Current trends in public financial management indicate a shift from traditional, compliance-
oriented systems toward analytical and cognitive models. As noted by V. Pamisetty [12], the
concept of Intelligent Financial Governance (IFG) is defined as a strategic framework integrating
Al, machine learning, and analytical modeling to deepen understanding of interdependencies
between accounting, budgeting, and financial flows in the public sector. This allows a transition
from descriptive management to analytically oriented governance, emphasizing proactive
forecasting and adaptation to uncertainty.

From an efficiency perspective, IFG establishes an adaptive decision-making environment
capable of converting disparate financial data into structured knowledge. Its effectiveness,
according to Pamisetty, is measured not only by processing speed but also by the ability to reduce
cognitive uncertainty in policy formulation. Therefore, IFG serves as an analytical foundation for a
systematic approach to public sector financial management, reflecting the shift from reactive
control to intelligent forecasting.

Given that public sector financial management is predominantly forecast-oriented, Al and
ML algorithms play a leading role in developing intelligent governance. Pamisetty [12] emphasizes
that these technologies improve budget forecasting accuracy by incorporating both historical data
and real-time economic changes.

The application of AlI/ML in analytical systems enables fiscal impact analysis, quantitatively
assessing the effects of budgetary decisions on macroeconomic parameters, social programs, and
institutional financial resilience. This creates a “reflexive cycle,” where forecast results are used to
adjust future strategies, forming a closed learning system for management. In the context of
efficiency models, this supports a transition to intelligent governance, where predictive models not
only anticipate future trends but also simulate the consequences of management decisions.

Despite the high effectiveness of analytical tools, IFG faces challenges related to the
volatility of financial variables and the absence of universal forecasting patterns. Pamisetty [12]
notes that public sector financial systems are highly stochastic, making the creation of a “universal
forecast model” unlikely. This necessitates flexible, self-learning systems that continuously adapt to
new data while avoiding “black-box” models lacking explainability.

Accordingly, the efficiency model developed in this study emphasizes the combination of
intelligent analytics with explainable Al principles, ensuring transparency of managerial decisions
and enhancing trust in automated financial forecasting systems. Empirical support for this concept
is provided by Pamisetty’s case studies in public institutions in Northern Italy, where AI model
implementation reduced budgetary risks and improved fiscal accuracy.

In contemporary research on the intellectualization of financial management, the concept of
Dynamic Graph Modeling occupies a central role, as it enables the representation of financial flows
as a complex, interconnected system. According to Rasul, I., Shaboj, S. M. I, Rafi, M. A., Miah, M.
K., Islam, M. R., & Ahmed, A. [13], financial transactions can be represented as a dynamic graph,
where nodes represent entities involved in financial relationships—such as users, accounts,
organizations, or institutions—and edges capture interactions between them in the form of
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transactions. This approach allows for the detection of structural dependencies that remain hidden
under traditional, isolated analyses.

For the public sector, particularly in the management of state finances, this method is highly
relevant. Modeling public financial flows—procurements, social payments, grants—as dynamic
graphs allows for the identification of hidden networks of interdependent entities, such as
intermediary companies, shell suppliers, or affiliated beneficiaries. Consequently, analytical tools
based on graph models enhance financial transparency, detect inefficient or fraudulent schemes, and
strengthen fiscal trust systems.

A pivotal role in this process is played by Graph Neural Networks (GNNs), which can
model not only individual transaction features (amount, time, type of operation) but also the context
of interactions within the entire financial system. GNNs learn from the network structure among
nodes, generating latent embeddings that capture behavioral and structural patterns. This enables the
identification of atypical behavior patterns, including “fraud rings” or anomalous fund flows, which
may indicate financial misconduct.

To improve the efficiency of anomaly detection, Rasul et al. [13] propose combining GNNs
with unsupervised anomaly detection algorithms, such as Isolation Forest or Local Outlier Factor
(LOF). These methods assess the anomalous nature of transactions without requiring pre-labeled
data, which is crucial in the public sector where information on fraudulent operations is typically
limited or unavailable. Such an architecture creates an adaptive system capable of autonomously
detecting novel, previously unknown financial abuse schemes that evolve over time.

One key performance criterion of the model, according to Rasul et al. [13], is high precision
with a low false positive rate. The hybrid GNN model achieved an F1-Score of up to 0.905,
significantly outperforming traditional fraud detection algorithms. In public financial management,
this aspect is critical: excessive blocking of legitimate payments can cause operational delays and
undermine trust in institutional processes. Thus, the model must balance reliable control with the
uninterrupted flow of financial transactions.

Rasul et al. [13] also emphasize real-time performance. The proposed architecture can
process over 770 transactions per second, making it suitable for high-load public financial systems.
In the context of state financial administration, this allows a shift from reactive monitoring to
preventive management, i.e., detecting and blocking suspicious operations before they are
completed.

Moreover, the use of Temporal Graph Networks (TGN) incorporates temporal awareness,
capturing the evolution of behavioral patterns of entities over time. This not only allows the
detection of current anomalies but also predicts the likelihood of “suspicious” activity evolving into
“fraudulent” behavior in the future. In public financial management, such functionality forms the
basis for a risk prediction model that integrates temporal dynamics with structural
interdependencies among financial actors.

Thus, the approach proposed by Rasul et al. [13] demonstrates that applying GNNs and
unsupervised anomaly detection methods in public financial management systems represents one of
the most promising directions for the intellectualization of financial flow monitoring. Its main
advantage lies in combining analytical depth, real-time responsiveness, and high adaptability to the
changing behavior of financial agents.

In the context of financial management intellectualization and enhancing public sector
transparency, Big Data technologies play a crucial role. Dei, H. [3] emphasizes that the large
volume, diversity, and high velocity of data require specialized analytical tools beyond traditional
statistical methods. This creates a foundation for Al applications capable of processing massive
datasets in real-time and detecting hidden patterns that remain unnoticed using classical approaches.

The synergy of Big Data and Al forms the basis of a new paradigm of intelligent
governance, where data is not merely a record but an active resource for forecasting and strategic
analysis. Dei [3] highlights the growing importance of analytical software, reflecting a global trend
toward technological support for management processes. A key consideration is the data-as-
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products approach, which involves constructing efficient pipelines for data collection, processing,
and management to enhance quality and avoid redundancy.

At a practical level, efficiency models based on Big Data and Al manifest in transparency,
forecasting, and control. Dei [3] cites Ukraine as an example, where open data platforms such as
ProZorro (public procurement) and e-Data (public finance) serve as efficiency models. They
enhance process transparency, automate operations, and reduce the risk of corruption.

Big Data also improves evidence-based decision-making. Data analytics enables trend
prediction, assessment of policy impacts, and rapid response to changes, which is critical for
strategic budget and financial flow management. Additionally, resource optimization is achieved as
analytical systems identify excessive spending and redirect resources to more effective uses,
directly contributing to cost savings and increased social returns.

An important element of efficiency models is combating financial fraud. Dei [3] highlights
the UK experience through the Public Sector Fraud Authority, where Big Data is used to prioritize
high-risk areas and automatically detect fraudulent activities, ensuring not only financial control but
also the recovery of taxpayer funds—a key indicator of management effectiveness.

Overall, Dei [3] proposes a transformational pathway for e-governance, integrating 1oT,
Blockchain, and Big Data under the principles of “digital by default” and “interaction by default.”
This approach not only optimizes government expenditures but also establishes the foundation for a
transparent, effective, and innovative public administration system.

Thus, the integration of Big Data and Al in the public sector enables the development of
next-generation analytical tools and efficiency models focused on transparency, control,
forecasting, and resource optimization, forming an essential component of financial management
intellectualization and the construction of Smart Governance systems.

In his study, S. Krynytsia [9] emphasizes the strategic aspects of digitalizing public financial
management in Ukraine, which is crucial for establishing the theoretical and methodological basis
for future intellectualization of management processes. The author provides a thorough analysis of
existing strategic documents, including the Digital Development Strategy until 2025, noting that the
current phase of public sector digital transformation focuses primarily on digitization and process
automation. This approach only creates a basic digital infrastructure, without encompassing deeper
processes of digital transformation and intellectualization.

The lack of focus on implementing intelligent technologies—particularly Al, machine
learning, and Big Data analytics—is identified as a major limitation of current strategies. According
to Krynytsia, these strategies merely form the “prerequisites for digital maturity” but do not
advance it to the level of an intelligent decision-making system in public finance. Without moving
from automation to intelligent analytical tools, the state cannot achieve sustained improvement in
financial resource management efficiency.

In this context, the scholar proposes Model-0, representing the basic stage of digitalization:
transitioning to a paperless environment, establishing unified electronic document workflows,
centralizing 1T management, and enabling inter-agency data exchange. This stage provides the
foundation for Model-Al, which entails the introduction of intelligent technologies based on
centralized, high-quality data streams. Completing basic digital transformation is a prerequisite for
the effective operation of Al systems capable of supporting analytical decision-making, trend
forecasting, and real-time financial risk monitoring.

Accordingly, Krynytsia [9] asserts that the intellectualization of public financial
management should become a strategic imperative post-2025, focusing not only on technological
upgrades but also on creating intelligent decision-support systems grounded in data, analytics, and
automated predictive models. The rapid advancement of digital technologies necessitates
accelerated adoption of intelligent tools to enhance transparency, controllability, and efficiency in
public financial resource management.
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In this regard, Krynytsia’s findings [9] complement the conceptual framework of this study,
providing theoretical justification for the transition to an intelligent public sector financial
management model, where Al/ML technologies and Big Data analytics play a pivotal role.

B. V. Dzyundzuk [4] examines the integration of Big Data, Al, and blockchain in public
administration, marking a significant step toward establishing an intelligent ecosystem in the public
sector. The author emphasizes that these technologies are not self-sufficient; their true potential
emerges through their combined application, where each reinforces the others. Specifically, Big
Data provides an informational foundation for decision-making; Al transforms raw data into
predictive models and analytical insights; blockchain ensures transparency, authenticity, and
security of data throughout management processes.

A major contribution of this work is demonstrating that combining Big Data and blockchain
enhances the security and integrity of large datasets. Simultaneously, the integration of Big Data
and Al converts unstructured information into value-added data, which can be directly used for
policy formulation, implementation, evaluation, and research. This approach establishes the basis
for data-driven governance, where managerial decisions are evidence-based and informed by
predictive models rather than intuition or political motives.

The author further highlights that combining blockchain and Al enables the creation of
Decentralized Autonomous Organizations (DAOs), where Al algorithms operate within a
transparent blockchain environment. This opens opportunities for new public governance models
based on automated smart contracts and trust-based transactions among government entities,
businesses, and citizens.

Practically, Dzyundzuk [4] identifies areas where these technologies already demonstrate
potential: policy formulation (via social and public opinion analytics), policy implementation
(through resource allocation modeling and cost optimization), and policy evaluation (through
forecasting the impacts of management decisions). The author also emphasizes the need for
developing new governance mechanisms, transforming organizational culture, and addressing the
tension between automation and the human factor—challenges inherent in public sector
intellectualization.

Thus, Dzyundzuk’s work [4] establishes an important scientific and methodological
foundation for understanding the role of intelligent analytical systems in the future development of
public administration. For this study, it confirms the premise that effective management of public
sector financial resources requires not merely digitalization but systemic intellectualization, in
which Big Data, Al, and blockchain function as interconnected components of a unified analytical
decision-making infrastructure.

Synthesizing the literature review presented above, it can be concluded that contemporary
scholarly and analytical consensus recognizes the intellectualization of financial management in the
public sector as the next evolutionary stage of Public Financial Management (PFM). This process is
grounded in the integration of Artificial Intelligence (Al), Big Data analytics, Machine Learning
(ML), and next-generation information systems (IFMIS 2.0), which collectively form the
foundation of Intelligent Financial Governance.

The overarching trend reflects a shift from reactive to proactive management, whereby
financial decisions are made based on predictive models, analytical insights, and real-time risk
assessment. The application of Al in PFM encompasses the automation of routine processes,
analytical modeling of budget scenarios, risk-based digital auditing, and forecasting of revenues and
expenditures. Consequently, a new type of public accountability emerges—intellectualized
accountability, which prioritizes not only formal procedural compliance but also substantive
transparency, effectiveness, and the social value of financial decisions.

International reports from leading organizations (OECD, World Bank, CIPFA, KPMG,
IMF) emphasize that Al represents not a revolution but a logical continuation of the digital
evolution of financial management, enhancing the accuracy of forecasts, the speed of decision-
making, and the level of fiscal discipline. At the same time, they stress that the effectiveness of
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intellectualization is contingent upon high-quality data, ethical algorithmic governance, a well-
prepared workforce, and modernization of the regulatory framework.

Contemporary researchers place significant emphasis on analytical efficiency models that
integrate technical, organizational, and ethical dimensions. Key criteria include:

Fiscal sustainability (balance of revenues and expenditures, deficit reduction);

Operational efficiency (automation, reduction of procedural execution time);

Strategic adaptability (forecasting needs and risks);

Accountability and transparency (open data, explainable Al);

Ethical responsibility and public trust.

Thus, the literature review confirms that the intellectualization of financial management in
the public sector is not merely a technological upgrade but a systemic institutional transformation. It
redefines the role of financial managers, emphasizes strategic thinking, and enhances the overall
efficiency of public finances. This process establishes a new paradigm of Smart PFM, where the
interaction between analytical tools, human oversight, and transparent algorithms forms the
foundation for effective, sustainable, and ethical governance of public resources.

Purpose, Objectives, and Research Methods. The purpose of this study is the theoretical
substantiation and development of scientific and methodological foundations for the
intellectualization of financial resource management in the public sector through the integration of
next-generation analytical tools—specifically Big Data, Artificial Intelligence (Al), and Machine
Learning (ML)—into the managerial decision-making system. This approach is intended to enhance
the efficiency, transparency, and adaptability of public financial management amid digital
transformation and the increasing informational complexity of budgetary processes.

To achieve this purpose, the study addresses the following objectives:

Conduct a systemic analysis of the current state of digitalization and identify the limitations
of existing public financial management strategies in Ukraine and globally;

Identify key analytical tools for intellectualization that enable the transition from automation
to intelligent management (Al, ML, Big Data, cognitive analytics);

Develop an efficiency model for public sector financial resource management that
incorporates intellectual decision-making factors, transparency, and risk orientation;

Assess the potential impact of implementing intelligent technologies on financial
performance, accountability, and fiscal stability;

Propose methodological guidelines for the development of a national strategy for the
intellectualization of public financial management post-2025.

The study employs system-analytical, comparative, structural-functional, economic-
mathematical, and predictive methods.

The system-analytical method was applied to comprehensively study the logic of evolution
of digital financial management strategies, their structural components, and the interrelationships
among institutional, technological, and managerial elements.

Comparative analysis allowed for juxtaposing approaches of different countries in
implementing intelligent tools within public finance and identifying common patterns of success.

The structural-functional approach enabled an examination of the role of analytical
technologies in transforming public financial management functions—from accounting and control
to predictive and analytical functions.

Economic-mathematical methods and elements of modeling were used to construct a
generalized efficiency model of intellectualized financial resource management.

The predictive method was applied to evaluate the potential outcomes of transitioning to a
data- and algorithm-driven intelligent governance model.

The informational basis of the study included normative and legal documents of Ukraine and
the EU, strategic reports of international organizations (OECD, IMF, World Bank), analytical
reports of leading consulting companies, as well as contemporary scholarly works on digitalization
and artificial intelligence in public administration.
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Research results. The results of the conducted systemic analysis indicate that the process
of digitalization of public financial management in Ukraine is still at an emerging stage,
characterized by fragmented digital initiatives, a low level of integration of information systems,
and limited application of intelligent analytical technologies. Despite the presence of several
successful digital projects, such as “E-Data,” “Prozorro,” and “OpenBudget,” their operation is
primarily focused on ensuring transparency and openness of data rather than creating an intelligent
system for managing financial resources.

Analysis of strategic documents—specifically, the Strategy for Digital Development of
Innovation Activities of Ukraine until 2030 [18] and the Concept for the Development of E-
Government [19]—revealed a lack of a clear methodology for implementing analytical tools based
on Big Data and Artificial Intelligence in the areas of budget planning, public auditing, and
monitoring expenditure efficiency.

In contrast, international practices, particularly in the EU, Canada, South Korea, and
Singapore, demonstrate that digitalization of financial management is based on the principles of
data-driven governance, where analytical decisions are automatically integrated into management
processes and form the basis for predictive modeling of budgetary risks.

To systematize the findings obtained during the study, a comparative table (Table 1) was
constructed, reflecting the main characteristics of digitalization strategies in public financial
management in Ukraine and selected foreign countries.

Table 1. Comparative Characteristics of Digitalization Strategies in Public Financial Management

Indicator / Ukraine Estonia South Korea Canada EU (average)
Country

Level of

Integration of Partial, non- Full integration Centralized High .

financial . S L . - High

. . standardized | of state registries | digital platform interoperability

information

systems

Use of Big Data - . A . .

for budget lelte_d, pilot Continuous use Yes, in fl_scal Yes, in social Yes
o . projects monitoring programs

decision analysis

Appllcatl_on of Al Minimal. Useo! for Integrated into For e>§p.end|ture _

in financial . forecasting and - efficiency Systematic
. . experimental - - budget planning -

decision-making risk analysis analytics

Data openness High, but . . . .

and transparency unsystematic Very high High High High

Existence of a

national concept

for intelligent Absent Yes Yes Yes Yes

financial

management

Source: compiled by the author based on [5; 6; 7; 11; 16]

The analysis of empirical data allows us to conclude that the key limitations of the current
digitalization strategy for public finance management in Ukraine are:

the absence of a unified, integrated analytical platform that consolidates data from
budgetary, tax, audit, and statistical systems;

insufficient analytical competence within the public sector, manifested in a limited
understanding of the potential of data analytics in management processes;

weak regulation of Big Data usage in the public sector and a low level of legal and
regulatory readiness for the application of artificial intelligence;

the lack of an effective interagency interaction model, which complicates data exchange
between government institutions;
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a low level of automation in decision-making processes, with a predominance of manual
analysis and traditional accounting approaches in planning.

Comparative analysis also revealed that in countries with a high level of digital maturity in
public administration (Estonia, South Korea, Canada), the intellectualization of financial resource
management is based on three key principles:

Integration of analytical systems: combining budgetary, macroeconomic, and social data
within a unified digital environment;

Algorithmic forecasting: using machine learning models to assess budgetary risks and
determine the optimal expenditure structure;

Continuous system learning: adapting algorithms based on new data and evolving behavioral
scenarios of economic agents.

The study systematically identified the key analytical tools that enable the transition from
traditional process automation to intelligent management in public finance and corporate systems.
The results confirm that contemporary transformation of management practices increasingly focuses
on integrating intelligent technologies, predominantly artificial intelligence (Al), machine learning
(ML), Big Data processing technologies, and cognitive analytics.

According to the data obtained, Al implementation in financial processes allows for highly
accurate budget forecasting, automated risk monitoring, and performance analysis of public
expenditures. Machine learning, in turn, enables adaptive data processing and the generation of
management decision scenarios based on historical and real-time data, significantly improving the
speed and quality of analytical processes.

Big Data technologies serve as a fundamental tool for integrating disparate information
sources, including budgetary, tax, audit, and statistical data, enabling comprehensive analysis and
the identification of hidden patterns in financial flows. Cognitive analytics expands decision-
making capabilities by modeling the behavior of the management system, identifying risks, and
proposing optimal management strategies based on knowledge and rules embedded in analytical
models.

For clarity and structured presentation of the research findings, Table 2 was developed to
demonstrate the functional capabilities of key intellectualization tools in the context of public
finance management.

Table 2. Key Intellectualization Tools and Their Applications

Tool Core Functions Practical Applications

Al (Artificial Intelligence) Forecasting, automated monitoring, Budget indicator forecasting,

performance analysis automated expenditure audit
ML (Machine Learning) Adaptl_ve data processing, scenario Financial scenario development,
modeling anomaly detection
Bi Integration of disparate sources, Consolidation of data from various
ig Data . .
large-scale analysis systems, analysis of large datasets
System behavior modeling, Decision-making based on
Cognitive Analytics recommendation mechanisms embedded knowledge and rules,

strategic planning

Source: compiled by the author based on [2, 10, 17].

During the study, a model for evaluating the effectiveness of financial resource management
in the public sector was developed, integrating intelligent decision-making factors, transparency
principles, and risk-oriented management approaches. The proposed model is based on a systemic
analysis of current practices in public financial management and on the study of the impact of
digital technologies, analytical platforms, and intelligent tools (Al, ML, Big Data, cognitive
analytics) on decision-making processes.

Within the model, three interrelated components were identified:
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Analytical Component — encompasses tools for the collection, integration, and processing of
financial data, enabling budget forecasting, expenditure efficiency analysis, and risk identification.
A key element is the use of machine learning algorithms for scenario modeling and cognitive
analytics for generating recommendations to optimize managerial decisions.

Transparency Component — ensures the openness of data and accessibility of financial
information for the public, state supervisory authorities, and analytical centers. This component
includes integration with open government registries, enhancing accountability and reducing the
risk of corruption.

Risk-Oriented Component — is responsible for identifying, assessing, and managing
financial risks. By leveraging Big Data analytics and Al tools, it becomes possible to forecast
potential discrepancies in budgetary processes and to adjust managerial decisions in a timely
manner.

The developed model allows for evaluating financial management effectiveness across three
interconnected indicators: intelligent decision-making efficiency, process transparency, and risk-
oriented management actions. Empirical testing of the model in Ukrainian public institutions and
the examination of international experience demonstrated that integrating intelligent tools into
financial management increases forecast accuracy, reduces the time required for data analysis, and
mitigates the risks of inefficient resource utilization.

Overall, the findings confirm the feasibility of transitioning from traditional automation to
intelligent financial management, which incorporates not only process digitization but also the
integration of analytical and cognitive approaches to enhance the quality of managerial decisions in
the public sector.

The study also assessed the potential impact of implementing intelligent technologies on key
performance indicators of financial management in the public sector, particularly financial
performance, accountability, and fiscal stability. The analysis was based on a systematic
comparison of traditional public finance management approaches with modern practices integrating
artificial intelligence (Al), machine learning (ML), cognitive analytics, and Big Data.

The results indicate that the application of intelligent technologies enables:

Improved financial performance through the automation of budget planning processes,
optimized resource allocation, and forecasting of inefficient fund usage risks. Al and ML for
scenario modeling allow public authorities to respond promptly to changes in the economic
environment and reduce losses due to inconsistent decisions.

Enhanced accountability through the integration of data from various government registries,
automated reporting, and the use of cognitive analytics to monitor compliance with established
standards. Process digitization ensures transparency in financial flows and reduces opportunities for
corruption.

Increased fiscal stability by applying Big Data for assessing budget deficit risks, forecasting
tax revenues, and analyzing the impact of external and internal factors on the financial system.
Intelligent management allows not only the anticipation of potential financial threats but also the
development of preventive measures to minimize them.

The study further proposed methodological guidelines for developing a national strategy for
intelligent public financial management post-2025. The development of these guidelines was based
on a systemic analysis of the current state of digitalization in the public financial sector, a
comparative study of international experience, and an evaluation of the effectiveness of intelligent
management tools, such as Al, ML, cognitive analytics, and Big Data.

The results highlighted that the formation of a national strategy should consider the
following key components:

Integrated financial management platform — consolidates data from budgetary, tax,
statistical, and auditing systems, creating a unified information environment for decision-making at
all levels of public administration.
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Analytical competence of public authorities — involves enhancing staff skills in Big Data and
intelligent technologies, implementing training and certification systems in financial analytics.

Regulation and legal support for intelligent technologies — includes developing legislation
on Big Data circulation, the use of Al in the public sector, and ensuring compliance of national
standards with international practices.

Interagency interaction and data exchange — entails creating effective procedures for
information sharing among various public institutions, using standardized protocols and digital
services to ensure rapid access to data.

Risk-oriented management and transparency — ensures control over the efficiency of
financial decisions, forecasting potential threats to fiscal stability, and maximizing the transparency
of budget processes through open data and integrated analytics.

Discussion. The results of the conducted systemic analysis, combined with a comparison to
international scholarly literature, reveal a substantial gap between global trends in Public Financial
Management (PFM) and the current digitalization strategy in Ukraine. In contemporary
international practice, as highlighted in reports by OECD, CIPFA, KPMG, and IMF, there is a
gradual yet consistent shift toward the paradigm of Intelligent Financial Governance—an approach
to financial management oriented toward proactive forecasting, algorithmic analytics, and the
integration of artificial intelligence (Al) and machine learning (ML) across all stages of the budget
cycle [1; 12].

A central discussion point lies in the divergence between the information-declarative model,
currently dominant in Ukraine, and the analytical-intelligent model, characteristic of countries with
a high level of digital maturity and considered a standard for advanced PFM systems. The gap
between these management models is reflected in the following dimensions:

Fragmentation versus Integration. International studies [14] emphasize that effective
intelligent governance is achieved only through a comprehensive, holistic approach in which
analytical tools are fully integrated into a single platform (Holistic Implementation, IFMIS 2.0). In
Ukraine, significant system fragmentation is observed: low compatibility, lack of a centralized
analytical platform, and insufficient coordination among information subsystems. This
fragmentation not only impedes automation but also prevents the effective application of advanced
analytical technologies, such as Graph Neural Networks (GNNs) for fraud detection [13], which
require a unified, structured database.

Reactivity versus Prognostics. Reviews of international literature [2; 15] unequivocally
confirm that the key advantage of Al in PFM is its predictive-analytical capability, which enables
evidence-based policymaking and budgeting decisions (Smarter Policymaking). Ukrainian digital
initiatives, such as €-Data and Prozorro, primarily focus on transparency and data openness,
operating at an information-declarative level without sufficient predictive support. The absence of
methodologically grounded implementation of Big Data and machine learning in strategic
documents, such as the Digital Transformation Strategy, indicates that the focus remains on
automating routine processes rather than on intelligent decision-making.

Formal versus Substantive Accountability. The use of Al in PFM transforms accountability
from formal compliance with regulatory requirements to substantive transparency and social
relevance of decisions [1]. In Ukraine, where manual analysis and traditional accounting methods
dominate, performance indicators are largely retrospective, conflicting with the concept of
continuous monitoring and risk-based digital auditing recommended by KPMG [8]. This situation
creates risks for timely identification of financial imbalances and reduces the public sector’s
capacity to respond to dynamic economic challenges.

In summary, the discussion indicates that Ukraine’s transition to an intelligent PFM model
requires a comprehensive reassessment of the existing digitalization strategy. The implementation
of integrated platforms, predictive-analytical tools, and Al/ML solutions is essential not only for
technological modernization but also for a paradigm shift in accountability and efficiency in public
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financial management. The gap between the current state and international standards defines the
strategic priorities for the next stage of Ukraine’s PFM development.

The discussion further confirms that the primary barriers to intelligent public financial
management in Ukraine are predominantly institutional and organizational rather than purely
technological. Recognizing this is critical for developing an effective national digitalization strategy
that goes beyond procedural automation and envisions deep systemic transformation of
management and accountability mechanisms:

Data Quality and IT Legacy. One of the key constraints is the quality, structure, and
accessibility of data. As emphasized by the IMF [14], any analytical algorithm, including predictive
models and resource optimization algorithms, requires high-quality data. In the current Ukrainian
context, this problem is exacerbated by outdated IT systems, the absence of centralized platforms,
and low compatibility of existing subsystems. CIPFA [2] identifies these factors as major
institutional barriers that hinder the integration of analytical solutions and the full utilization of Big
Data and Al potential. The result is a fragmented information environment and limited use of
advanced analytical tools, such as cognitive analytics and graph neural networks, for risk
monitoring and anomaly detection.

Human Capital and Ethics. The study also demonstrates that successful PFM
intelligentization is impossible without appropriate human capital development. Insufficient
understanding of analytical potential in the public sector, a shortage of qualified analysts, and a lack
of Al and ML training programs create significant limitations [2; 15]. Simultaneously, international
practice confirms the necessity of implementing ethical principles, such as Explainable Al (XAl), to
ensure transparency in algorithmic decision-making and to build trust among citizens and officials
[1]. In Ukraine, the absence of legal and regulatory frameworks governing such systems
significantly complicates the legitimization of intelligent decisions and the enhancement of
accountability.

Effectiveness Model. The analysis confirms that traditional performance indicators, which
focus on resource savings and retrospective control, are insufficient in the context of intelligent
management. The IMF [14] recommends using more comprehensive metrics encompassing fiscal
discipline, strategic resource allocation, and operational efficiency. This necessitates the
development of digitalization impact assessment models that integrate forecasting, risk-oriented
analytics, and fiscal sustainability indicators. Such an approach enables a transition from formal to
substantive accountability and from manual control to automated monitoring and prediction of
financial management outcomes.

Thus, the discussion demonstrates that effective intelligent public financial management in
Ukraine requires the simultaneous resolution of technological, institutional, and organizational
challenges. Only a comprehensive transformation that combines IT infrastructure modernization,
human capital development, implementation of ethical principles, and new performance evaluation
methods can ensure the transition to an Intelligent Financial Governance model consistent with
international digital maturity standards.

The discussion supports the initial research hypothesis: effective digitalization of public
sector financial management in Ukraine is impossible without a fundamental shift from the
traditional emphasis on accounting automation toward comprehensive intelligent management. This
transition implies not only technical system modernization but also a fundamental transformation of
decision-making methodology, accountability approaches, and the use of analytical data in strategic
planning.

According to international practice and the recommendations of leading analytical centers
(OECD, IMF, CIPFA, KPMG), the formation of an effective model for the intelligentization of
public financial management is based on three interrelated and mutually reinforcing principles:

Integration of Analytical Systems. The first principle involves creating a unified digital
environment that consolidates all major financial subsystems—budgetary, tax, audit, and statistical.
This environment should support Dynamic Graph Modeling, enabling the tracking of complex
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interconnections among budgetary flows, management entities, and risk zones. Such integration not
only promotes data unification but also establishes a foundation for the application of advanced
analytical tools, including algorithmic anomaly detection and scenario-based forecasting of
financial processes.

Algorithmic Forecasting. The second principle entails the systematic use of machine
learning (ML) to assess budgetary risks, conduct fiscal impact analysis, and optimize resource
allocation. Predictive analytics enables a shift from reactive management based on retrospective
data to proactive scenario modeling, allowing decisions to be made based on quantitative forecasts
and a risk-oriented approach. This, in turn, contributes to reducing uncertainty and enhancing the
resilience of national financial systems.

Continuous Learning and Explainable Al (XAIl). The third principle focuses on system
adaptability and the enhancement of trust in algorithmic decisions. Continuous learning involves
updating models based on new data and changing contexts, ensuring dynamic adjustment of
forecasts and recommendations. Simultaneously, integrating XAl principles transforms formal
accountability into substantive, transparent, and comprehensible accountability for all stakeholders.
This is critically important for fostering social trust and legitimizing decisions made with the
support of intelligent systems, particularly in public finance, where transparency and accountability
are paramount.

Thus, the proposed efficiency model for managing public sector financial resources in
Ukraine combines three complementary components: integration of analytical systems, algorithmic
forecasting, and continuous learning with XAl. Their comprehensive implementation facilitates the
transition to an intelligent financial management model that aligns with international standards of
digital maturity and enhances the efficiency, transparency, and predictability of financial decision-
making.

Conclusions. The conducted study on the intelligentization of public sector financial
management in Ukraine has systematically identified key analytical tools, assessed the current state
of digitalization, and substantiated a new efficiency paradigm oriented toward proactive
governance. It has been demonstrated that the traditional information-declarative model, which
focuses on accounting automation and ensuring data transparency, limits the potential of Public
Financial Management (PFM) and requires replacement with an analytical-intelligent model of
Intelligent Financial Governance.

Within the study, an efficiency model for managing financial resources was developed,
integrating algorithmic forecasting, principles of transparency, and risk-oriented management,
enabling the assessment of effectiveness through indicators of intelligent decision-making
performance and substantive accountability. The scientific novelty of the research lies in the
systematic application of Dynamic Graph Modeling based on Graph Neural Networks (GNNs) for
the integration of fragmented financial data and proactive detection of anomalies and fraud, opening
new opportunities for digital auditing and monitoring of public finances.

The theoretical significance of the research consists in deepening the conceptual foundations
of PFM evolution, from basic digitalization approaches to intelligentization, particularly through the
introduction of metrics for intelligent efficiency and substantive accountability as criteria for
evaluating the digital maturity of public governance. The practical significance lies in the fact that
the developed model and methodological guidelines can be utilized by the Ministry of Finance and
other central government authorities for the modernization and integration of financial systems in
the IFMIS 2.0 format, as well as by state auditors and regulatory bodies for implementing risk-
based digital auditing and continuous monitoring of fiscal flows.

The implementation of the research results ensures significant socio-economic benefits,
including enhanced fiscal stability through accurate budget forecasting and rapid analysis of fiscal
risks, strengthened accountability and reduced corruption risks via transparent algorithmic
governance and detection of hidden fraud networks, and optimization of resource utilization
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through automated expenditure efficiency analysis with prioritization of socially significant
programs.

within

Prospects for further research include empirical implementation of the proposed model
specific Ukrainian government agencies, development of organizational and legal

mechanisms for the adoption of Explainable Al (XAIl) principles in budget planning and public
auditing, and in-depth exploration of the potential of Dynamic Graph Modeling to ensure
interagency integration of financial, tax, and statistical data within a unified digital environment.
Advancing these directions will enable the formation of a comprehensive, intelligent public
financial management system that aligns with international standards of digital maturity and ensures
improved efficiency, transparency, and predictability of state financial governance.
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InTenexTyasizanisi ynpasJiHHs ¢piHaAHCOBUME pecypcaMi JepKAaBHOI0 CEKTOPY: AHAMITHYHI IHCTPYMEeHTH Ta
MozeJii epeKTHUBHOCTI

Anomauyin. Y craTrTi pO3IJISHYTO IPOIEC IHTENEKTyallizalii yHpaBlliHHS Jep)KaBHUMHU (hiHaHCAMHU uepe3
iHTerpanito TexHonoriit Big Data, mammaHOTO HaBuaHHS Ta rpadoBux HeiipoHHHX Mepex (GNNs). 3acTocyBaHHS IIHX
IHCTpYMEHTIB Ja€ 3MOTY 3MIMCHIOBATH MpPOAKTHBHE NPOTHO3YBAaHHS PU3HKIB, MiIBHUIIYBAaTH TOYHICTH OIOIKETHOTO
IUTAaHYBaHHS Ta IIOKpAIlyBaTH BUSBICHHS AHOMAJIIH y PEXHMI peaJbHOro dacy, Mo (opMye HOBY Iapagurmy
(ickanbpHOI MPO30POCTi, AUCIUILIIHA Ta CTPATETIYHO] €(PEeKTUBHOCTI.

[ocTranoBKka npo6JeMu. TpagumiiHi TiAXOIHM 10 YIPABIiHHS Aep>KaBHUMHE (piHaHCAMH BXKE HE BiAIOBIJAIOTH
3pocTaroviii  (ickanpHIiif CKIAZHOCTI Ta BHMOIaM IPO30POCTi, MIO 3yMOBIIOE HEOOXIIHICTh YHPOBAIKEHHS
IHTEJICKTYaIbHUX MOJIEJIeH, TO0Y0BaHUX Ha OCHOBI Big Data, MaliuHHOTO HaBYaHHS Ta IpaOBUX HEHPOHHUX MEPEK.
e 103BONUTH MiABUIIUTH €()EKTHBHICTh IIPOTHO3YBAHHS PU3MKIB 1 Pe3yJIbTaTHBHICTD OIO/PKETYBaHHSI.

HeBupimeni acmexktn mnpodsevu. Cepep OCHOBHHX BHKIHKIB y cepi iHTENEKTYaJIbHOTO YIpaBIIiHHS
Jiep>)kaBHUMH (piHaHCAMM - BIJICYTHICTb IHTETpOBaHOi Mozeni Ha ocHoBi LI, mpobiema «40pHOi CKPUHBKHY» Y TUTaHHIX
MIPO30POCTi AITOpUTMIB, 3actapimi [T-cucremMu, HU3bKa SKICTh AAHUX 1 HEJOCTATHS IHCTUTYIIHHA CIIPOMOXHICTB. Lle
CBITYHTH MPO HASIBHICTH CYTTEBUX NPOTAIHH Y 3HAHHSX, SIKI TTOTPEOYIOTH MTOJATBIINX JIOCHTIKEHb.

Merta crarTi. MeTolo CTaTTi € HayKoBe OOIPYHTYBaHHS Ta pO3POOJICHHS METOJOJOTIYHNX 3acal
IHTEeNeKTyami3amii yIpaBIiHHS AepKaBHUMH (iHAHCAMU U1 IIOJOJIAHHS CHCTEMHHX TMPOOJIeM 1 IIiJBUIICHHSI
e(eKTUBHOCTI (hicKaIbHOTO YIPaBIiHHS.

OcHoBHuUIT MaTepian. Y po6oTi chopMOBaHO KOHIENTYyaJbHY MOJAETH IHTEIEKTYali30BaHOTO YIPaBIiHHA
JIepxaBHUMHU (piHaHCAMH, IO iHTErpye rpadoBi HEHPOHHI Mepexi I BUABICHHS aHOMAJIIH 1 aITOPUTMHU MAIIMHHOTO
HaBYaHHS JJIsl TOYHOTO IPOTHO3YBaHHS OFOJDKETHUX ITOKA3HUKIB Ha BCIX eramax O/KETHOTO IMKIY. 3aCTOCYBaHHS
NPUHIMUITIB MOSICHIOBAIILHOTO 1Ty4HOrO iHTenekty (Explainable Al) 3a0e3neuye npo3opicTh ynpaBiiHCHKUX pillieHb, a
3alpOIOHOBAHI CTpaTeriuHl pekoMeHaalii cnpsMoBaHi Ha MoaepHizaliio IT-iHdpacTpyKTypH, MiIBHINEHHS SKOCTI
JIAaHUX Ta PO3BUTOK HU(PPOBUX KOMIETEHIIIH Y Iep)KaBHOMY CEKTOPI.

BucnoBkn. Y nocnijpkeHHi cQOpMYIBOBAHO HOBY MapaaurMy e(GeKTHBHOCTI YNPABIIHHS JIepKaBHUMHU
(iHaHcaMu, 3aCHOBaHY Ha aHANITHUYHIN iHTETpallii, aArOPUTMIYHOMY MPOTHO3YBaHHI Ta IIPO30POCTi. 3aIpOITOHOBAHA
MOJIenb  iHTeJeKTyaiapHoro QinaHcoBoro ympasiinas (Intelligent Financial Governance Model) crpusTiMe
MOJIepHi3alii CHUCTEMH JAepXXaBHUX (iHAHCIB, IU(PPOBOMY ayauTy Ta PHU3UK-OPIEHTOBAHOMY MOHITOPHMHTY, IO
MiIBUIIUTH (PicKadbHY CTAOUTHHICTD i EKOHOMIYHY CTIHKICTh Y JOBIOCTPOKOBIH MEPCIIEKTHBI.

Kniwouosi cnosa: inmenexmyanvhe ynpasiinua @hinancamu, oepicagne Qinancose YNpaeuiHHA, WIMYYHULL
inmenexm (Al), mawunne naguanus (ML), ananimuka éenuxux 0auux, KOCHIMUGHA AHALIMUKA, NPUUHAMMA DiuleHb HA
O0CHO6I 0aHux, Yupposa mparcghopmayis, PIiCKaIbHA NPO30PICMb, MOOETIOBAHHS eeKMUBHOCM.

®opmy.au: —; puc. : —; Tadu. : 2; 616 : 19.

JEL: H83, H61, 033, C55, E62, D83, G38.
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Global scientific trends on the inclusion of people with disabilities in companies:
mapping the bibliometric analysis

Abstract. The inclusion of people with disabilities (PWD) in the labor market is an important
component of modern social and economic policies aimed at ensuring equality, fairness, and the realization
of human rights.

Problem statement. In the global context of promoting diversity and inclusion in organisations, the
employment of PWD is a topical issue, given both their fundamental rights and the positive impact on
company performance.

Unresolved aspects of the problem. With growing interest on the one hand in human resources as
key drivers of company performance and on the other hand in equalising the rights of PWD to work, this
systematic review of recent developments, challenges, implications and benefits of employing PWD in
companies is welcome.

Purpose of the article. This study aims to conduct a systematic review of the existing literature on
the employment of PWD in companies between 2010 and 2025.

Presentation of the main material. The results indicate both significant benefits, such as increased
diversity and improved corporate image, and challenges related to stereotypes, lack of accessibility and
insufficient training of employers.

Conclusions. The study addresses current gaps in research and provides recommendations for
future research and policies for the integration of PWD in the private sector.
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Introduction. In recent years, the inclusion of people with disabilities (PWD) in the labour
market has become an increasingly discussed topic, both in the context of their fundamental rights
and in relation to the economic impact of diversity within organisations. Many studies highlight that
employing PWD can bring significant benefits to companies, such as increased innovation, team
diversification and improved public image (Gupta & Sahu [12]; Kumari & Patra [18]). According to
a United Nations report [32], diversity in the workplace not only encourages inclusion, but also
improves organisational performance by increasing diversity of thought and innovative solutions.
However, some researchers argue that despite these advantages, the integration of PWDs into
organisations remains a difficult process due to stereotypes, accessibility barriers and a lack of
education among employers regarding diversity management (Stone & Colella [20]). Other authors
believe that legislation and public policies are not always effective enough to encourage their
employment, and most existing studies focus more on the theory of inclusion than on the practical
aspects of policy implementation (Al-Rashaida et al. [2]; Blanck [3]; Suresh & Dyaram [30]).

Motivated by these research gaps, our study adopts an exploratory approach to investigate
the dynamics of hiring PWD in enterprises, focusing on both the benefits and challenges faced by
organisations. This research also aims to identify the factors that facilitate the recruitment of PWD
by studying the literature on the employment of PWD in companies between 2010 and 2025, thus
contributing to a better understanding of current trends and practices in the field of inclusive
employment. We intend to achieve this goal by pursuing two interdependent objectives: first, to
assess the benefits and challenges associated with the employment of PWD in companies, and
second, to identify the factors that can stimulate their recruitment and integration into the business
environment. Through this systematic review, we will contribute to identifying gaps in the literature
and developing recommendations for improving inclusion policies and practices.

With growing interest on the one hand in human resources as key drivers of company
performance and on the other hand in equalising the rights of PWD to work, this systematic review
of recent developments, challenges, implications and benefits of employing PWD in companies is
welcome.

Literature review. In recent decades, literature has increasingly highlighted the importance
of including PWD in the labour market, both from the perspective of organizational benefits and
structural challenges. Systematic reviews analyse and synthesise a body of literature in a logical and
transparent manner (Pigott & Polanin [23]). In this context, many studies on the inclusion of PWD
discuss various examples of research focusing on barriers, benefits and employment policies,
mainly in the context of a qualitative approach (Burke et al. [6]; Schloemer-Jarvis et al. [25]). The
starting point for formulating hypotheses is the premise of Lengnick-Hall et al. [19], according to
which PWD represent an untapped human resource, and their lack of integration generates
economic and social losses. According to Bonaccio et al. [4], employers frequently express
concerns about productivity and adaptation costs, similar to Kang [16], who states that negative
perceptions of PWD skills limit recruitment. Furthermore, Goodman et al. [10] emphasise that a
lack of managerial knowledge about accommodations perpetuates exclusion.

Other studies also discuss challenges or difficulties related to stigma, transport, or limited
access to support infrastructure (Yazici et al. [35]). In this context, Henry et al. [13] argue for the
need for coordination between companies and public employment services. Wendelborg et al. [33],
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taking as a reference point the collaboration between employers and academia, highlight that
educational partnerships facilitate the integration of PWD into the labour market. Furthermore,
Houtenville and Kalargyrou [15] show that recruitment perceptions and practices vary significantly
between industries.

Thus, based on previous literature and empirical findings, the employment of PWD brings
benefits such as organisational diversity, employee loyalty and enhanced public image (Chajduga &
Ingaldi [8]; Miethlich & Oldenburg [21]). Although this process is generally considered beneficial
in the literature (Lindsay et al. [20]; Kendall & Karns [17]), negative aspects such as stereotypes
and employer reluctance have also been identified.

Prior research offers mixed evidence on how HR practices shape inclusion. Some studies
report that inclusive strategies increase retention and reduce turnover (Schur [26; 27]; Tamene
[31]). Similarly, Fisher & Purcal [9] show that public policies can change employers' attitudes. In
contrast, other studies find that employers remain reluctant despite legal incentives (Abd Manaf et
al. [1]; Sepulveda [28]). Moreover, much of the existing research is conceptual, with limited
empirical investigation into long-term sustainability (Nurhaeni et al. [22]).

Despite its significance, prior research has overlooked the crucial role of sector-specific
dynamics. For instance, studies in hospitality show that customer perceptions weigh heavily on
hiring decisions (Houtenville & Kalargyrou [14]). Also, although there is consistent research on
recruitment, few studies analyse the retention and promotion of PWD. Furthermore, the impact of
digitalisation and remote work on PWD inclusion remains insufficiently explored.

To guide the review process and meet the research objectives, the study was guided by two
main questions:

RQ1: What are the benefits and challenges of hiring PWD in companies?

RQ2: What factors can act as facilitators in the recruitment process?

As such, there remains limited understanding of how systemic, organisational and attitudinal
factors interact in shaping workplace inclusion. This research, therefore, seeks to shed light on both
benefits and challenges of PWD employment, while identifying factors that can stimulate
recruitment. In line with these developments, our study contributes to the growing body of
knowledge by demonstrating that inclusion is not only a social responsibility, but also a strategic
lever for sustainable growth.

Purpose, objectives and research methods. This study aims to conduct a systematic
review of the existing literature on the employment of PWD in companies between 2010 and 2025.

The main objective of the research is to analyse the benefits and challenges encountered by
companies in the process of recruiting and integrating PWD.

The methodology used consists of a systematic review of published empirical studies, from
which relevant information was extracted to better understand the context and current practices.

This study was conducted as a systematic literature review (SLR), a methodology
increasingly used in social and management sciences to synthesise existing knowledge in a rigorous
and transparent manner (Pigott & Polanin [23]). Similar to other works on the same topic (Lindsay
et al. [20]; Schloemer-Jarvis et al. [25]), we followed the methodological recommendations
established in the literature, dividing the process into three major stages: planning, implementation
and reporting.

In the planning stage, we formulated the research questions and developed the analysis
protocol, following the logic used by Schloemer-Jarvis et al. [25] in their systematic review of HR
practices for the inclusion of PWD. The protocol was defined to ensure the reproducibility of the
process and to minimise bias, in accordance with the PRISMA guidelines.

In the implementation stage, relevant articles were identified in two major databases, Web of
Science and Scopus, recognised for their international coverage and publication quality. The search
string used was: employing and people and disabilities and companies. We applied inclusion and
exclusion criteria similar to those in the study by Lindsay et al. [20], which reviewed the benefits of
employing PWD. Only articles published between 2010 and 2025, in English, and positively
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evaluated by peer review were included. Review articles, editorials, books, or book chapters were
excluded. To ensure scientific relevance, only studies with a minimum of two citations were
retained, a methodological strategy also applied by in their SLR on barriers to the employment of
PWD.

The SLR execution process is illustrated in Figure 1. The validation process involved
double-checking the eligibility criteria and using NVivo 15 to analyse the frequency and f key
terms, similar to the procedure applied in a thematic analysis of the social inclusion of PWD.

Web of Science [37] results Scopus [36] search results
B

Journal or conference Journal or conference

~
N

:

@l
«k

Published 2010-2025 Published 2010-2025

al
¢l

Cited at least 2 times . .
Cited at least 2 times

15

.
pe

Analysed & selected
34 Analysed & selected

15
Combined
48

e

Duplicates removed
Final list = 40

/

Figure 1. SLR execution flow
Source: prepared by the authors

During the reporting stage, the extracted data were summarised in tables and graphs
(number of publications per year, scientific fields, citations and sources). This integrated approach
allowed not only for the quantification of trends, but also for the critical interpretation of results, in
line with previous studies on this topic (Lindsay et al. [20]; Schloemer-Jarvis et al. [25]).

Research results. The study selection process resulted in the inclusion of 40 articles
published between 2010 and 2025 (see Appendix A, Appendix B, Appendix C), after removing
duplicates and applying relevance criteria. The distribution of articles by year indicates a growing
interest in the topic, with a peak in publications in 2020 and 2024, when six articles were recorded,
while the first years analysed (2010, 2015, 2016) yielded only one paper each. This evolution
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suggests that the issue of the inclusion of PWD in the organisational environment has become
increasingly visible in the specialist literature over the last decade (see Figure 2).
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Z

Year published

Figure 2. Number of papers per year of publication
Source: the authors’ own development using Web of Science [37] and Scopus database [36]

Most of the selected studies were published in recognised scientific journals, with only two
coming from conference proceedings, confirming a higher methodological rigour and broader
scientific validation. Frequent sources include the Journal of Vocational Rehabilitation (3 articles),
Sustainability (2 articles), Disability &amp; Society (2 articles), and Disability and Rehabilitation (2
articles), reflecting the multidisciplinary nature of the topic and the growing interest in areas such as
management, occupational health, and social sciences (Table 1).

Table 1. Top 10 sources and number of publications retrieved

Source title NA Source title NA
Journal of Vocational Rehabilitation 3 Equality Diversity and Inclusion 2
Sustainability 2 Rehabilitation Counselling Bulletin 2
Journal of Policy and Practice in 2 Work—A Journal of Prevention Assessment 2
Intellectual Disabilities & Rehabilitation
Disability &amp; Society 2 Business Strategy and Development 1
Disability and Rehabilitation 2 Business Strategy and the Environment 1

* NA — number of articles
Source: the authors’ own development using Web of Science [37] and Scopus database [36]

The analysis of scientific fields revealed a predominance of publications in "Rehabilitation”,
followed by "Business & Management"” and "Public Health", confirming the cross-cutting nature of
the issue (Table 2).

Table 2. Top 10 fields of study by number of articles

Field of science Publications Field of science Publications
Rehabilitation 8 Psychiatry 2
Public, Environmental & Occupational 3 Business Management & 1
Health Accounting
Management; Women's Studies 2 Management 1
Green & Sustainable Science & 2 Business Management & 1
Technology; Environmental Sciences; Accounting; Social Science;
Environmental Studies Environmental Science
Social Work 2 Business; Environmental 1
Studies

Source: the authors’ own development using Web of Science [37] and Scopus database [36]
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The scientific impact of the selected articles varies considerably. Most citations were
recorded in 2013 and 2020, with 77 and 67 citations, respectively, corresponding to periods when
debates on labour market inclusion were accelerated by legislative changes and socio-economic
crises (Figure 3). Furthermore, an analysis of citations by source shows that prestigious journals in
the field of hospitality management or human resources accounted for a significant proportion of

high-impact articles.
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Figure 3. Citations per year of publication
Source: the authors’ own development using Web of Science [37] and Scopus database [36]

In terms of content analysis, the use of NVivo 15 allowed the extraction of the most frequent
terms from the abstracts of the articles. The results, summarised in the form of WordCloud (Figure
4), highlight the centrality of the concepts of employment, disability, inclusion and barriers,
confirming that the literature focuses on both opportunities and difficulties.
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Figure 4. WordCloud
Source: authors' own elaboration with NViVo 15, 2025

The results obtained were centralised in Table 3, which summarises the benefits and
challenges identified (RQ1) and the stimulating factors (RQ2), together with the relevant literature

sources.
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Table 3. Centralisation of responses to research questions for SRL and selected sources
RQ1 Sources

— Increased diversity, talent pool expansion, and brand loyalty as advantages of (Chajduga & Ingaldi
hiring PWD [8]); Yazict et al.
—  Transport difficulties, stigma, uncertainties about candidates' abilities and the [35]; Henry et al.
complexity of the public employment services system for PWD as challenges [13]; Goodman et al.
related to employment [10])
— PWD remain employed with the same employer for longer compared to ‘'able-
bodied' employees, meaning that it may be worthwhile to incur additional expenses
to hire PWD who may become loyal employees for years, which is a benefit of
hiring PWD
— Misperceptions about PWD, uncertainty about the costs of workplace
accommodation as challenges related to the employment of PWD

RQ2 Sources
— Improving the professional skills of PWD, reducing employers' fears about Kang [16];
workplace accidents among PWD, reducing tax and social security costs for Houtenville and
companies that employ PWD, establishing workplace accommodations, Kalargyrou [15];

differentiating the employment rate of PWD by occupational category, providing Wendelborg et al.
information to companies about PWD seeking employment as incentives for [33]; Henry et al.
employing PWD [13]; Wiggett-
- Using a specialised recruitment agency, developing a specific recruitment plan and Barnard & Swartz
training staff in disability awareness, as well as internships, are perceived as the [34]
best facilitators for the employment of PWD
Source: author's compilation

Discussion. We employ a systematic literature review approach to critically discuss the
benefits, challenges, and enabling factors associated with the employment of PWD. This section
integrates the findings of the 40 selected studies with existing theoretical and empirical
contributions, highlighting areas of consensus, divergence, and emerging gaps in the literature.

Benefits and challenges of employing PWD

The analysis confirms that companies recognise a range of benefits when hiring PWD,
particularly in terms of workforce diversification, reduced staff turnover, and enhanced corporate
image (Chajduga & Ingaldi [8]; Miethlich & Oldenburg [24]). Moreover, several studies indicate
that PWD tend to display stronger loyalty towards their employers, remaining in jobs longer than
their non-disabled peers, which can offset the additional costs of workplace adaptation (Chajduga &
Ingaldi [8]). These findings are consistent with Lindsay et al. [20], who similarly emphasised the
potential for PWD to strengthen organisational culture and retention rates.

However, challenges persist across multiple contexts. Negative stereotypes and doubts
regarding the competencies of PWD continue to limit hiring intentions (Goodman et al. [10]; Yazict
et al. [35]). Employers frequently cite concerns about adaptation costs, workplace accidents, and the
uncertainty surrounding the process of hiring and training PWD (Henry et al. [13]; Goodman et al.
[10]). Other structural barriers include inadequate transportation systems and insufficient
managerial training for diversity management (Yazici et al. [35]). As Carrieri et al. [7] point out,
these barriers not only hinder workplace inclusion but also impose social costs by reducing the
active participation of PWD in society.

Enabling factors for recruitment

In relation to RQ2, the literature identifies several facilitators of recruitment. Public policies
and fiscal incentives are among the most frequently cited, with Kang [16] recommending tax
reductions, social security benefits, and differentiated employment quotas for various occupational
categories. Houtenville and Kalargyrou [15] further show that companies weigh a mix of factors
when considering PWD employment, but industry-specific concerns play a key role. For instance,
leisure and hospitality firms tend to prioritise customer attitudes, raising concerns about
discrimination and the reputational risks perceived by employers.
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At the organisational level, collaboration with higher education institutions has proven to be
a valuable mechanism for integrating PWD into the labour market, particularly for individuals with
intellectual disabilities (Wendelborg et al. [33]). Henry et al. [13] highlight the importance of
networks between firms and employment services to improve coordination and expand
opportunities for PWD. Employers also recommend innovations in service systems and changes in
recruitment practices, such as using specialised recruitment agencies, developing targeted hiring
plans, and offering internships to enhance workplace adaptation (Wiggett-Barnard & Swartz [34]).
These strategies are particularly effective in addressing uncertainties regarding workplace
performance and adaptation costs.

Our findings largely confirm those of previous systematic reviews. Lindsay et al. [20] and
Schloemer-Jarvis et al. [25] similarly observed that while the advantages of hiring PWD are widely
recognised, barriers persist due to entrenched stereotypes and insufficient organisational readiness.
However, our review extends these insights by showing that sectoral differences (e.g., hospitality
vs. manufacturing) play a critical role in shaping employer attitudes, an aspect less emphasised in
earlier reviews.

Conclusions. From a practical perspective, the findings suggest that companies should
invest in disability awareness training, collaborate with educational institutions, and develop
tailored recruitment programmes to better integrate PWD. Public policies remain crucial, but their
impact is mediated by sector-specific dynamics and organisational culture.

From a theoretical perspective, this review contributes to the broader literature on diversity
and inclusion by highlighting how structural barriers intersect with organisational and industry-level
practices. It reinforces the need to view inclusion not merely as a legal or ethical obligation, but as a
multidimensional process shaped by economic, social, and cultural contexts.

Despite the valuable insights, the review is limited by its reliance on peer-reviewed journal
articles, potentially excluding relevant grey literature and policy reports. Moreover, most studies are
cross-sectional, leaving open questions about the long-term impacts of PWD employment on firms
and employees.

Future research should explore how digitalisation, remote work, and artificial intelligence
are reshaping opportunities for PWD inclusion, as these emerging trends may significantly reduce
traditional barriers such as transportation and workplace accessibility. Comparative cross-country
studies would also be valuable in capturing the influence of cultural and institutional differences on
employer attitudes and practices.
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Source: the authors’ own development using Web of Science [37] and Scopus database [36]
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* TC — total citations; NA — number of articles
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I'100abHi TeH1eHIiT HAYKOBHX J0CTiIKeHb 1010 iHKJII03ii JT10/eli 3 iHBaJiAHICTIO B KOMNIAHIAX: ManyBaHHS
0i0.1ioMeTpUYHOrO aHAJIIZY

Anomayia. Taxmosis mopaeit 3 imBamignicTio (JII) Ha pHHKY mpami € Ba)XJIMBUM KOMIIOHEHTOM CYYacHOI
COLIANBHOI Ta €KOHOMIYHOI MOJITHKH, CIIPSIMOBAaHOI Ha 3a0e3IedYeHHsI PiBHOCTI, CIPaBEAIMBOCTI Ta peaiisalii mpas
JIFO/INHH.

IMocranoBka mpo6aemu. Y rinoGaibHOMY KOHTEKCTI CIIPUSHHS PI3HOMaHITHOCTI Ta IHKJIIO31] B OpraHisamisx,
npatesiamryBands JII € akTyalbHHUM NHUTaHHSM, BPaxOBYIOYM SIK iXHI ()yHIAMEHTaJbHI MpaBa, TakK 1 MO3UTHBHUIA
BIUIMB Ha €pEKTUBHICTH JISUTLHOCTI KOMIaHIH.

Hepo3p’a3ani acnmexkTn. 3i 3pocTaHHAM iHTEpecy, 3 OJHOro OOKy, N0 JIFOJICBKHX PECYpCiB SK KIIOUOBHX
PYLIHHUX CHJI IiSUTBHOCTI KOMIIaHi, a 3 iHmoro 00Ky, 1o 3piBHsHHS npas JII Ha npaio, el cucTeMaTuaHUH OTJIs
OCTaHHIX MOJii, BUKJIMKIB, HACITIAKIB Ta iepeBar BUKopuctanHs JII B KoMITaHisAX € BITAHUM.

Merta cratTi. Lle mocmivkeHHS Mae Ha METi MPOBECTH CHCTEMAaTHYHHMH OIJIN iCHYIOYOI JITEepaTypH LIONO0
npanesnamryBanHs JII B kommanisx y nepion 3 2010 mo 2025 pik.

OcHoBHUIT MaTepiaj. Pe3ynbraTn BKa3yroTh K Ha 3Ha4YHI ITIepeBary, Taki AK 301TbIICHHS Pi3SHOMAHITHOCTI Ta
MTOKpAIIeHHs] KOPIOPATUBHOTO IMIIKy, TaK i Ha MpoOJIeMH, TOB'A3aHi 31 CTEPEOTUIIAMH, BiJICYTHICTIO JOCTYIHOCTI Ta
HEIOCTATHBOIO MiATOTOBKOI POOOTOAABIIIB.

BucHoBku. JloCTiIKeHHST PO3MIAgae MOTOYHI MPOTAJHHU B JOCHIKCHHSIX Ta HaJa€ PEKOMEHIAIl ist
MafOyTHIX MOCIIIKEHb Ta MOJITHKY IHTETPAIii JIF0IeH 3 IHBATIIHICTIO Y MPHUBATHUI CEKTOP.

Knrouosi cnosa: nromu 3 IHBANAHICTIO, 1poOJeMH, pPI3HOMAHITHICTh, COIliaJibHA  IHTErparfis,
npaleBIalTyBaHHs, Oi3Hec, 610ioMeTpUYHMIT aHAaTi3.

Jna yumyeanusa: Ancuta Chelba, Cristina Gabriela Cosmulese, Anamaria Geanina Macovei, Florin Boghean,
Zhavoronok Artur. Global scientific trends on the inclusion of people with disabilities in companies: mapping the
bibliometric analysis. @®iHaHCOBO-KpEIUTHI CHUCTEMH: MeEpCIeKTUBH pO3BUTKY. Ned(19) 2025. C. 284-298.
DOI: https://doi.org/10.26565/2786-4995-2025-4-23
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