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PROJECT MANAGEMENT IN THE GREEN ECONOMY: A CASE WITH
HIROSHI TANAKA
Hiroshi Tanaka
Independent Professor of Strategy and Project Management, Japan

According to project management research sources, 40 to 50 % of the World
GDP is contributed to by project-driven economic activities in 2010’s and on. Also,
63% of the world’s, 62% of Ukrainian, 77% of USA’s and 71% of Japanese GDP
come from service (CIl Word Factbook, 2024). Contemporary service in the
developed and transition economies is characterized by knowledge utilization and the
green economy mostly in the environment of the New Normality of which elements
consists of unpredictable world, climate change back-to-back with green society and
green economy, disruption, digital transformation and social transformation, chain of
Pandemics and epidemics, human or society centric development, agility of corporate
enterprises, food, energy and water divide, and displacement of population, either
forced by wars and other difficulties or seeking better opportunities (Tanaka, H.,
2022). Hence, we need to argue how projects in the green economy differ from
traditional projects and how project modeling for green economy projects should
proceed.

A generic comparative analysis on the two generations of projects reveals that
on traditional projects, engineering in multiple disciplines such as civil, mechanical,
electrical, control, etc. are utilized; a chemical process engineering or mechanical
process engineering serves for systems integration; project creation has proven
routines; funds come from corporate finance, or bank loan, or development agency
funds by the World Bank, ERDB, JICA etc., project finance, Public Private
Partnership (PPP) or Build-Operate-Transfer (BOT); and global project management
standards can work for the project implementation phase of projects, whereas on
green economy projects, environmental engineering, the circular economy model, the
sharing economy model, reverse innovation methods, well-being modeling are used
additionally; for energy transition, we still need chemical and bio engineering for
systems integration and for other green economy projects, we use soft systems
approach and design thinking; project creation often requires zero-based or
breakthrough thinking; funding for green projects also utilizes corporate finance but
may mostly be combined with green finance provided by the government,
transnational development finance institutions or CSR funds of large corporations;
global project management standards do not work well in the green economy projects
as they do not include project conceptualization and development process; often
political leadership is a driver on major climate change response projects. provided
by global project management standards.

Against this environmental scan, fine-tuned project modeling is crucial on
green economy projects while processes provided by global project management
standards do not cover project modeling. In this report, project modeling is argued in
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the order of 1) a project system prototype model which is a versatile project model
and treats a project as a system of conversion in which a project intakes input
resources from the environment ecosystem characterized by PESTLE (political,
economic, social, technological, legal and ecological) factors and produces output
resources realizing certain outcome given by the project master plan. The project
realizes this conversion by means of enabling means such as technology, finance and
project management processes equipped in the project; 2) two project conception
tools which help visualize project conception against the backdrop of the project
prototype model mentioned above by a “as-is” to “to-be” analysis to map routes to
solve problems with the current model and to arrive at the desired state as well as a
cause and effect diagram, or Ishikawa diagram, to conceive how to arrive at a project
concept satisfying the desired state by identifying elements which contribute to
attaining the concept of the projects by classification of economic objectives,
differentiation factors, resources to be utilized, element technology and points of
systems integration, and risks; 3) mechanism of project modeling contained in the
project system prototype in which against a project mission and its translated main
objectives and constraints, project definition and substantiation proceed from project
basic function analysis, through enabler means analysis and stakeholder analysis
back-to-back, and cost analysis, to finance planning until arriving at a tentative
project plan formed after a project’s feasibility study, which, then, undergoes through
sensitivity analysis of alternatives and a final project plan is selected; 4) program
management approach useful for multi-purpose, multi-discipline and multi-
stakeholder projects which help integrate analysis in terms of application areas,
sense-making from policy and strategy, finance, and enabling means which for
instance in climate change response projects, include eco and smart technology,
digital transformation, circular economy model and sharing economy model; and 5)
collaborative study disciplines which can be referred to supplement project
management in the green economy such as knowledge science, service science,
ethnography, environmental studies and public administration.

Finally, a case study on the waste-to-energy project is presented as an
exceptionally reliable environmental protection solution to dispose city wastes with
least CO2 emission while generating electricity for sale.
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THE APPLICATIONS OF GENERATIVE ARTIFICIAL INTELLIGENCE IN
PROJECT MANAGEMENT
Cetin Elmas
President of the Industrial Artificial Intelligence Association, Tiirkiye

The rapid evolution of technology has brought about transformative
advancements, with generative artificial intelligence (Al) emerging as one of the
most impactful innovations. Generative Al, characterized by its ability to create
content, generate solutions, and predict trends based on large datasets, is increasingly
being integrated into various industries, including project management. This essay
explores the applications of generative Al within the realm of project management,
highlighting its potential to revolutionize traditional practices. By automating
repetitive tasks, optimizing workflows, and enhancing resource allocation, generative
Al enables project managers to focus on strategic priorities and innovation.
Moreover, its predictive capabilities empower managers to make data-driven
decisions, anticipate project risks, and refine strategies in real-time. Generative Al
also fosters improved communication and collaboration by producing dynamic
reports, drafting project documentation, and analyzing team dynamics. While the
benefits of generative Al in project management are significant, challenges such as
ethical considerations, data privacy concerns, and the need for human oversight must
be addressed to ensure its responsible implementation. By examining the
applications, advantages, and limitations of generative Al, this presentation
underscores its potential to redefine project management practices, paving the way
for more efficient, adaptive, and innovative project execution in an increasingly
complex business environment.

In conclusion, generative Al stands as a game-changer in the field of project
management, offering tools and capabilities that enable higher efficiency, better
decision-making, and improved collaboration. By automating routine tasks,
optimizing resource use, and empowering data-driven strategies, generative Al has
the potential to redefine how projects are executed in today’s fast-paced business
environment. However, as its adoption accelerates, addressing ethical implications,
safeguarding data privacy, and maintaining human oversight will be crucial to fully
harness its benefits. Generative Al represents not just a technological advancement
but a paradigm shift in project management practices, paving the way for smarter,
more adaptive, and innovative approaches to managing complexity in modern
projects.
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HOW TO CHANGE STRATEGIC MANAGEMENT LANDSCAPE IN Al

ENVIRONMENT?
S. Bushuyev, D. Bushuiev, N. Bushuyeva, V. Bushuieva
Kyiv National University of Construction and Architecture, Ukraine

Changing the strategic management landscape in an Al-driven environment
requires a fundamental shift in how organizations approach planning, decision-
making, and execution. Here's a roadmap for reshaping strategic management to
thrive in an Al-enabled world. Let’s look on the key trends to change strategic
management landscape in Al environment.

1.

Adopt Al-Driven Decision-Making:

shift from intuition-based to data-driven decisions by integrating Al models
capable of analyzing vast datasets and predicting trends;

use Al for real-time insights, scenario planning, and decision support;

deploy predictive analytics to anticipate market changes or customer needs,
guiding proactive strategies.

. Foster an Al-Centric Organizational Culture:

embed Al into the organization's DNA by encouraging a culture of innovation
and continuous learning;

train employees to understand and use Al tools, and reward innovation;

implement Al literacy programs to empower employees at all levels to
contribute to Al initiatives.

. Leverage Multimodal Al for Holistic Strategies:

use multimodal Al systems to process and synthesize diverse data types (text,
visual, auditory, sensory) for comprehensive strategy formulation;

analyze customer feedback, competitor strategies, and market dynamics using
Al-powered tools;

integrate customer reviews (text), sales data (numerical), and social media
trends (visual) for a 360-degree view.

. Enable Real-Time Strategic Adaptation:

move from static to dynamic strategy models that adapt in real-time based on
Al-driven insights;

deploy Al systems for continuous monitoring of key performance indicators
(KPIs) and environmental changes;

Al alerts managers to shifts in consumer behavior or supply chain disruptions,
enabling immediate adjustments.

. Integrate Ethical and Responsible Al Practices

align strategies with ethical, legal, and societal considerations to build trust and
sustainability;

use Al to assess risks, bias, and the societal impact of strategic decisions;

evaluate product launches for inclusivity using Al-driven sentiment analysis
across demographics.

. Reimagine Talent and Leadership Roles:

10
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- develop new leadership paradigms and skill sets to manage Al-centric

operations;

- create roles like Al strategy officers or chief automation officers;

- train leaders to collaborate effectively with Al systems for informed decision-

making.

7. Build Collaborative Ecosystems:

- shift from siloed operations to interconnected ecosystems leveraging Al-driven

collaboration;

- use Al tools to facilitate partnerships and co-creation across industries and

geographies;

- Al platforms enable seamless collaboration between suppliers, partners, and

customers in a shared innovation ecosystem.

8. Prioritize Al Governance and Security:

- integrate robust governance frameworks to ensure Al is used responsibly and

securely in strategy execution;

- eEstablish policies for Al compliance, accountability, and data privacy;

- set up Al ethics committees to review major strategic decisions involving Al

applications.

9. Embrace Al-Augmented Creativity:

- use Al to enhance creativity and innovation in strategy development;

- deploy Al tools for brainstorming, prototyping, and exploring unconventional

ideas;

- generative Al suggests new product designs or marketing strategies based on

user preferences and market trends.

10. Develop Metrics for Al-Driven Success:

- redefine success metrics to include AI’s contributions to strategic outcomes;

- measure Al’s impact on efficiency, innovation, and competitive advantage;

- track KPIs such as time saved through automation, improved accuracy of

predictions, and Al-driven revenue growth.

Conclusion. To change the strategic management landscape in an Al
environment, organizations must adopt an agile, data-driven, and ethical approach
while fostering innovation and collaboration. This shift empowers organizations to
navigate the complexities of the Al era, driving sustainable growth and competitive
advantage.

11



ISBN 978-617-05-0535-4. Integrated strategic management, portfolio, program and project management

MANAGING INVESTMENT PROJECTS IN CLIMATES OF
UNCERTAINTY
|.A. Babaev, J.l. Babaev, F.A. Akhundova
Azerbaijan University of Architecture and Construction. Republic Azerbaijan

One of the main factors in decision-making by investors is the investment
climate of a country. The investment climate is a combination of factors that play a
decisive role in attracting investments to the country's economy. The more stable the
political environment, the more transparent the legal framework, the more moderate
the tax coefficient, and the more attractive the benefits, the more favorable the
climate for investors. Some countries have already formed a positive investment
image. EU countries, Western Asia, and North America serve as benchmarks for
investment attractiveness. However, there are countries currently in the process of
forming this image, with new legislative changes made every year to improve
investment attractiveness. These countries are referred to as having an uncertain
investment climate.

This article analyzes the degree of development of the investment climate and
the current level of regional development when entering the investment market.
There are various sources and tools for financing projects in the interests of countries.

The article outlines the main areas of direct investment in different sectors that
contribute to the economic development and prosperity of the region.

The key tool for direct financing of projects implemented in the interests of
investors is the investment strategy and the key investment principles. The
investment strategy includes 7 principles:

- compliance with investor goals;

- risk strategy;

- financing format;

- requirements for financial returns;

- approach to project selection;

- degree of operational involvement;

- exit strategy.

The key strategic management principles are the effectiveness of project
selection with maximum and focused impact on the region's economy.

When managing investment projects, strategic risks are considered, which
involve formulating an overall level of risk appetite at the level of the investment
program and cascading it into specific limits for the portfolio and individual
investments:

- risk appetite as a vision for managing risks;

- risk appetite at the portfolio level. Cascading the acceptable level of risk at

the portfolio level (managing concentration risks);

- risk appetite at the level of a single transaction. Cascading the acceptable

level of risk at the level of a single deal and operational management.

12
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The article elaborates on various financing formats, of which the following
four key ones are distinguished:

Equity:

- mezzanine financing;

- debt financing;

- income-based financing.

The types of project selection for investment are also examined according to
criteria such as:

- «stop-factorsy;

- compliance with the investor's strategic goals;

- compliance with financial criteria;

- analysis of other aspects of the investment company's activities.

The models of the degree of involvement of investment companies in the
operational management of portfolio assets are discussed:

- passive financial investor;
- active financial investor;
- active strategic investor;
- operational manager.

One of the most important issues in managing investment projects is the exit
conditions from the investment. The article emphasizes the key triggers for exiting an
investment.

The analysis of these factors allows investors to assess how profitable and
feasible the investments are and make decisions on investing in any of the economic
sectors.

In conclusion, it can be stated that the analysis of these global indicators allows
investors to assess the investment climate in different countries. High indices attract
major financial players to the region. This boosts the economy while ensuring high-
return investments with minimal risk.

As a feature in climates of uncertainty, it can be noted that investors are
increasingly interested not in short-term and risky company stocks or long-term real
estate investments, but in investments in modern business. High investment
indicators in regions with uncertain climates make local business operations one of
the most secure ways to generate profit, making investment in such businesses highly
sought after

13
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THE TRANSFER OF KNOWLEDGE AND TECHNOLOGY FROM
UNIVERSITIES TO BUSINESS IN BULGARIA:
STATUS, PROBLEMS AND POSSIBLE SOLUTIONS
K. G. Kolarov
Institute of Entrepreneurship of the University of National and World Economy,
Bulgaria

The transfer of knowledge and technology as one of the elements in the
innovation system and a significant factor for the innovative development of the
economy is the subject of encouraging policies by governments in many countries,
and Bulgaria is no exception. Intellectual property objects (IPOs) are the tools for
implementing technology transfer, and most often the number of IPOs serves to
measure the intensity of technology transfer. At the same time, it should be
recognized that technology transfer also includes the transfer of knowledge, some of
which would be difficult to protect as IPR, and, in principle, this transfer of
knowledge is carried out through informal channels that are difficult to be captured
by statistics.

The main objective of policies to promote technology transfer is to ensure
wider access to scientific and technological achievements by enterprises of different
size classes, so that these achievements can be transformed into innovations that
increase the competitiveness of both the individual enterprise and that at the industry
and national levels.

As can be seen from the data describing research activity at the universities and
public research organizations (PROs) in Bulgaria, the main problem facing
technology transfer and knowledge transfer in general is the extremely small number
of registered IPOs, which are also objects of transfer carried out through formal
channels.

Secondly, the interests and capabilities (including the absorption capacity) of
enterprises operating in Bulgaria are emerging as a problem for technological transfer
and knowledge transfer as well. In contrast to other EU member states and OECD
members, SMEs in Bulgaria account for significantly higher shares of gross value
added and employment, but with some of the lowest levels of productivity and,
consequently, wages. These shares mean that technology transfer should be tailored
to the specificities and constraints of SMEs more than in other countries where large
enterprises have more significant contributions to the economy. The low levels of
value added at each size class, however, would have a dual meaning — on the one
hand, they speak of an urgent need for innovations, the achievement of which is
unthinkable without technological transfer, but on the other — of severely limited
opportunities for investing in IPOs (to pay the transfer price) and for building
absorption capacity by hiring highly qualified professionals.

The unsatisfactory state of technology transfer practices in Bulgaria, carried
out through formal channels (and also of knowledge transfer, which could also be
carried out through informal channels) is largely a reflection of the weak connection
between the funding of scientific research activities (SRI) carried out at the
universities and PIEs and the creation of IPOs that have commercial potential. Even

14
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stronger is the reflection of the practical non-linkage of R&D funding with the
technology transfer carried out.

To promote technology transfer, it is necessary to develop and implement
policies for enterprises, primarily SMEs, that would encourage and facilitate their
role in technology transfer — active participants seeking IPRs and capable of
implementing them in their activities. As an example of such a policy, the idea of
linking project funding for R&D carried out by HEIs and PIEs with the active
participation of SMEs, represented by their industry organizations, could be
considered.

Last but not least, policies promoting technology transfer should focus on
training both IPOs creators and entrepreneurs and managers on issues of commercial
potential and IPOs valuation. The usefulness of these trainings is expressed in a better
understanding of the practical benefits of technology transfer and increased
proactivity of the parties in the transfer. It would not be superfluous to develop
training to build entrepreneurial and management skills necessary for the creation and
management of spin-off companies.

15
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FORMALISING THE FORMATION OF A PROJECT TEAM, TAKING INTO
ACCOUNT THE ROLES ITS MEMBERS CAN PERFORM
I. Kononenko!?, O. Kononenko?, H. Sushko?, I. Babayev?, R. Abdullayev?

INational Technical University ""Kharkiv Polytechnic Institute", Ukraine
2Cluster Commercial Office of IHG (InterContinental Hotel Group) Luxury
Managed Estate in Edinburgh, United Kingdom
3Azerbaijan University of Architecture and Construction, Republic Azerbaijan

There is quite an extensive literature devoted to formalising the formation of
project teams [1,2]. At the same time, much attention is paid to approaches to team
formation taking into account the knowledge, skills, and experience of candidates.
However, it should be remembered that the personal qualities of applicants play a
vital role in the team's work. Thus, the leadership style of a project manager can
stimulate some participants and sharply repel others; it can give rise to the emergence
of groupings that act according to the type ‘against whom we are friends’. Bright
personalities with high qualifications may be very unfriendly in the team, demand
more attention and want to have a very high salary, which will put a heavy burden on
the project. A good professional may be an individual player uncomfortable in a
team. The list of problems that arise in a team due to the behavioural qualities of its
members can go on and on. The question arises. How can the behavioural attributes
of applicants be taken into account when formalising team formation? The aim of the
paper is to create an approach to formalise the formation of a project team, taking
into account the roles that candidates can perform.

There is an extensive literature on models of team effectiveness. Major
contributions in this area have been made by Tuckman, B., Beckhard, R., Lombardo,
M. M., Eichinger, R. W., LaFasto, F. M. J., Larson, C. E., Hackman, J. R., Salas, E.,
Dickinson, T. L., Converse, S. A., Tannenbaum, S. I., Patrick L., Robbins S. P.,
Judge T. A., Katzenbach, J. R., Smith, D. K., Tamiru N. Belbin, R. M., who managed
to identify 9 roles that project team members should fulfil, stands out among the
famous works. Each team member can fulfil not necessarily one role, but several
roles at once. Each role in the team is described by the author, and their strengths and
weaknesses are given. The identified roles include Resource Investigator,
Teamworker and Coordinator (the Social roles); Plant, Monitor Evaluator and
Specialist (the Thinking roles), and Shaper, Implementer and Completer Finisher (the
Action or Task roles). The author has developed a questionnaire to assess a
candidate's readiness to fulfil a particular role. The questionnaire consists of 8
sections. Each section contains 10 answers. The questionnaire taker should distribute
10 points between the possible answers that characterise him/her best. In some cases,
all 10 points can be assigned around one answer. The scores about one role are
totalled.

The highest total score a candidate scores indicates how well he or she can
perform the role for which he or she is most prepared. Belbin, R. M. has developed a
table showing the sum of the scores for each of the roles by which it can be
ascertained how much a person's abilities are more pronounced than the ‘standard’.
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This table shows the ranges of scores for each role: low, medium, high, very high. In
addition to self-assessment, Belbin R. M. suggested that an individual be assessed by
a minimum of four individuals who have worked with the person for at least 3
months. As a result, at https://www.belbin.com, everyone can obtain percentile scores
for each team role based on self-assessment and Observers' cumulative perceptions.

To formalise the formation of project teams based on the assessment of the
knowledge, skills, and experience of candidates, as well as their readiness to perform
certain roles in the team, it is proposed to use the representation of estimates in the
form of trapezoidal fuzzy intervals. This representation in comparison with triangular
fuzzy numbers allows representing more than one assessment at a time. For example,
a Self-Perception score of 72 and combined perception of your Observers score of 81
can be represented by a trapezoidal fuzzy closed interval (segment), which can be
interpreted with the following expression: ‘the competence score of the j-th candidate
on the k-th indicator is approximately in the segment [72,81]".

It is proposed to find the competence assessments of candidates that satisfy the
requirements as the intersection of the belonging functions of fuzzy competence
requirements and fuzzy competence assessments. The threshold for the values of the
intersection of the belonging functions of fuzzy competence requirements and fuzzy
competence assessments is set when reaching which the competencies of a candidate
can be considered as satisfying the requirements. It is proposed to form a project team
by maximising the sum of dominant competencies, a weighted sum of competencies
and minimising the cost of the team taking into account the constraints on the labour
intensity of work, on the fulfilment of competence requirements and the cost of
teamwork. We applied the generalised function method to solve the multi-criteria
problem.

References: 1. Kononenko, I., & Sushko, H. (2021). Mathematical model of software
development project team composition optimization with fuzzy initial data. Radioelectronic and
Computer Systems, 3, 149-159. https://doi.org/10.32620/reks.2021.3.12]. 2. Kononenko, |.,
Sushko, H., Babayev, I., & Abdullayev, R. (2024). Solving the problem of ranking applicants for a
project team with fuzzy assessment of competencies and requirements. Radioelectronic and
Computer Systems, 2024(2), 230-243. doi:https://doi.org/10.32620/reks.2024.2.18
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GREEN SPACE PLANNING IN MODERN CITIES AS AN INTEGRAL PART
OF SUSTAINABLE URBAN DEVELOPMENT
M. Novozhylova, A. Yevdokimov, O. Chub
O.M. Beketov National University of Urban Economy in Kharkiv, Kharkiv
V.N. Karazin Kharkiv National University, Kharkiv

The concept of sustainable development was introduced as a global approach
to human progress. In the 21st century, it became a worldwide movement, gaining
popularity both internationally and domestically.

Sustainable development aims to shift from uncontrolled growth to a more
regulated approach, based on shared principles, constraints, and specific management
tools. This ensures economic progress without harming the environment, while
promoting social justice and considering future generations [1].

The key principles of sustainable development include:

1. Ensuring a balance between the production-economic and environmental
spheres, aimed at achieving a technological level at which economic activity does not
harm the natural environment.

2. Establishing a balance between the economic and social spheres, including
the maximum use of those resources that ensure economic development in the
interests of the population.

The goal of sustainable development for any territorial community includes the
following aspects: ensuring adequate social conditions for people, supporting the
development of entrepreneurship to ensure its viability, and preserving the natural
environment. And this is an urgent issue that does not lose its relevance in modern
conditions [2].

Focusing on creating sustainable cities, countries are gradually moving away
from traditional solutions in infrastructure, construction, and the organization of the
transport system. Instead, they are introducing «green» and «blue-green» components
into the urban environment, which help to address climate and environmental
challenges.

Many of these green spaces serve multiple purposes and contribute to the
quality of life for urban residents. Recent studies have shown that access to green
spaces provides people with better health outcomes and helps improve the overall
public health and well-being of city dwellers [3].

A green space can be defined as an area within an urban setting that is covered
by vegetation and may be publicly or privately owned [4]. Public Health England
(2014) defines a green space as an area of greenery, including public parks, playing
fields, streets with plants, etc.

Meanwhile, Greenspace Scotland (2008) defines a green space as «any
vegetated land or structure, water or geological feature in an urban areay.

Free access to good quality green areas plays a key role in achieving
sustainability and liveability.

Therefore, the strategy for the development of green areas in a modern city
includes
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1. The stage of assessing the quality of existing green spaces both in their
general condition and in terms of pedestrian and transport accessibility, including the
needs of
people with limited mobility.

2. The stage of planning new green spaces by transforming so called «grey
spaces» with abandoned enterprises into green recreation spaces.

3. The stage of creating new master plans for the urban development,
considering the provision of the sufficient space for the location of green spaces.

Researchers have already explored both theoretical and practical aspects of the
problems associated with addressing the issue of green space accessibility in cities
and specific urban areas [3,5]. This is the focus of the first stage of the strategy.

This paper considers the problem of the 2nd stage of the strategy for the
development of green spaces as a optimization geometric design problem [6].

Based on the use of the Accessible Natural Green Spaces Standard
(ANGSt) [7], statistical information on urban population density and the topology of
urban streets and highways, the geometric parameters of future green spaces are
determined within the framework of solving the optimization problem: namely shape,
area and possible locations of additional green spaces in urban areas with insufficient
accessibility. ANGSt is a UK standard that defines the minimum distance that people
need to walk to get to the nearest green space according to city infrastructure.

The results of this study may be useful to urban planners as well as the public
for developing future urban plans.

References: 1. Us, S. A., & Palekhova, L .L. (2022). Modelyuvannya staloho rozvytku:
navch. posib. [Modeling of sustainable development: tutorial]. Dnipro: NTU «DP». 2. «Shchob
bulo, de vidpochyvaty»: u Poltavi protestuvaly proty ymovirnoyi zabudovy bereha Vorskly [«So
that there is somewhere to relax»: in Poltava they protested against the possible development of the
Vorskla River bank] — Retrieved from https://suspilne.media/119303-sob-bulo-de-vidpocivati-u-
poltavi-protestuvaliproti-jmovirnoi-zabudovi-berega-vorskli/. 3. Kmail, A. B., & Onyango, V.
(2020). A GIS-based assessment of green space accessibility: case study of Dundee. Applied
Geomatics, 12(4), 491-499. https://doi.org/10.1007/s12518-020-00314-7. 4. Baycan, T.,
Leeuwen, E. S. & Rodenburg, C. (2002). Development and management of green spaces in
European cities: a comparative analysis. Research Memorandum. The Pulsar Effect «Planning with
Peaks»: 38th International Planning Congress. Athens, Greece. 5. Mueller-Kett, C., Klein, U. &
Hof, A. (2017). Locating urban heat stress vulnerability: a GIS-based spatial cluster analysis of
urban heat load, the elderly and accessibility of urban green spaces. Journal for Geographic
Information Science, 5(1), 315-326. https://doi.org/10.1553/giscience2017 01 s315.
6. Novozhylova, M.V., Chub, ILA. & Andronov, V.A. (2017). Modelyuvannya prykladnykh
optymizatsiynykh zadach rozmishchennya obyektiv z metrychnymy kharakterystykamy, shcho
zminyuyutsya [Modeling applied optimization problems of placement of objects with variable
metric characteristics]. Kharkiv: NUCZU. 7. Accessible Natural Green Space Standards in Towns
and Cities: A Review and Toolkit for their Implementation (ENRR526). Retrieved from
https://publications.naturalengland.org.uk/publication/65021.
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DEVELOPMENT OF A SPECIALIZED INTERACTIVE PANEL FOR
THE TABLETOP ROLE-PLAYING GAME 'TOD’
A. Artomov, A. Lysenko
National Technical University «Kharkiv Polytechnic Institutey,
Kharkiv

Computer games remain a dominant force in the entertainment sector, while
board games occupy a niche that often requires in-person gatherings. Recent shifts
towards online formats have significantly impacted many industries, including
entertainment. For board games, the lack of physical gatherings has spurred interest
in online alternatives, potentially redefining the future of this niche entertainment
format.

The growing popularity of digital platforms for tabletop games reflects the
demand for accessible, virtual analogues. Online resources enable players to connect
across geographical boundaries, expanding the hobby’s reach and reducing barriers to
entry for newcomers.

Obijective. The project's primary goal is to develop a virtual game board that
enables players to interact on a shared digital map in real time. The panel aims to
enhance gameplay accessibility and expand the audience by allowing remote
participation.

Comparison with Existing
Solutions. The panel offers several
advantages over physical board
games and existing digital solutions,
such as Owlbear Rodeo - a
lightweight and intuitive  web

application that focuses on providing
easy and fast use of battle maps for
board games such as D&D, P2E, etc.
Unlike physical maps, the interactive
panel  supports remote  play,
embedded rule enforcement, and
persistent progress storage.
Compared to Owlbear Rodeo, this
project integrates game-specific
mechanics, such as ToD rules, and :
offers advanced features like digital Fig. — Example of a virtual map from the Owlbear
character sheet integration and Rodeo website (https://www.owlbear.rodeo/)
granular game state control.

Implementation. The virtual game board was developed using Unity’s
advanced rendering and networking capabilities, ensuring real-time synchronization
through Unity Netcode for GameObjects. Predictive state updates and optimistic
locking algorithms address potential latency and conflicts during simultaneous edits.
Using Unity’s Authentication and Relay services, players securely connect to
encrypted game rooms, ensuring both data protection and seamless gameplay. Unity
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Cloud Code handles game state validation and computational tasks, allowing the
application to scale for larger player groups while supporting persistent session
storage for pausing and resuming gameplay.

The project implements a lobby system to facilitate group interactions,
allowing players to log in securely, create game rooms, and connect via encrypted
communication channels without geographical constraints. Dynamic rule
enforcement tailored to ToD’s mechanics automates calculations for character
abilities and resource management, reducing the complexity of gameplay
management. This innovation streamlines interactions for the Game Master and
enhances the user experience for players.

Innovation. In conclusion, the interactive panel for 'ToD' represents a
significant step in modernizing the tabletop gaming experience. It not only addresses
the challenges posed by the transition to online formats but also introduces innovative
features that enhance gameplay. The product demonstrates scalability for
incorporating additional game elements and has the potential to set a new standard in
the digitization of TTRPGs. Future development will focus on expanding the feature
set, including support for custom game rules and integration with third-party tools for
a more immersive experience.

In conclusion, eche interactive panel for "ToD' represents a significant step in
the evolution of tabletop role-playing games, bridging the gap between traditional
and digital formats. It effectively addresses challenges posed by the shift to online
platforms, introducing innovative features such as dynamic rule enforcement, cloud-
based scalability, and persistent session storage, which enhance both accessibility and
gameplay.

The product’s modular design and integration of ToD-specific mechanics
demonstrate its adaptability and potential for further development. Future
improvements will aim to expand functionality, including support for custom game
rules, integration with third-party tools, and the adoption of advanced technologies
such as augmented reality and Al-driven mechanics to create a more immersive and
engaging experience.
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PLANNING AND MANAGEMENT OF THE ORDER PORTFOLIO AND
DEVELOPMENT PROJECTS OF CONCRETE PLANTS
M. Buhaievskyi, Y. Petrenko
Kharkiv National Automobile and Highway University, Kharkiv

The restoration of the destroyed housing stock, the reconstruction of damaged
infrastructure and industrial buildings, and the resumption of work at all construction
sites in the country will lead to a sharp increase in demand for concrete, which will
obviously exceed existing production capacity. Therefore, one of the key priorities of
Ukrainian concrete plants today should be the implementation of a strategy and
relevant development projects aimed at increasing productivity without losing
quality. Currently, the biggest drivers of demand for concrete are infrastructure
construction, the construction of fortifications and various military defenses, as well
as the reconstruction of war-affected regions. For obvious reasons, residential
construction does not show clear markers of market stabilization. One of the
peculiarities of concrete supply is the short logistics leverage and sensitivity to
meeting the concrete mix delivery schedules [1].

The current conditions of concrete production pose a number of challenges
related to the mobility of production facilities, delivery logistics and the economic
feasibility of infrastructure solutions. Mobile and stationary-mobile concrete mixing
units allow production to be adapted to geographical changes in demand, but require
careful planning of location and use to avoid cost overruns and ensure product
quality.

At the same time, remote construction sites require a balanced decision on the
location of the units, taking into account logistics costs, delivery time, and project
scope. In addition, the development of the concrete market, in particular the creation
of large integrated companies, is increasing competition, stimulating the optimization
of production and logistics processes.

Consequently, concrete plants are faced with the task of developing effective
planning and management mechanisms that will ensure: optimal location of
production units in accordance with demand and logistical constraints; coordinated
delivery logistics to minimize costs and maintain product quality; flexible production
management in the context of market changes and the needs of development projects.

In general, comprehensive planning and management allows not only to
effectively solve current problems, but also to formulate a development strategy
adapted to the requirements of the modern building materials market.

A key role in managing the flow processes in the ready-mixed concrete supply
chain is played by optimization planning of ready-mixed concrete supplies and sales
based on demand forecasting, the impact of pricing decisions/placement prices by
delivery region, plan-to-fact analysis, etc. The goal of optimization planning is to
maximize the difference between total revenues and costs of production and
distribution. The result is a system of interconnected plans. A generalized scheme of
the planning process in the management of ready-mixed concrete production and
logistics is shown in Fig.
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Fig. — Generalized scheme of the planning process for the production and logistics of ready-mixed
concrete

Thus, a multi-level model for planning the production and logistics of concrete
delivery has been developed, which allows solving the problem of coordinating
supplies with the overall development plans of the enterprise.

In order to fully take into account all interdependencies, constraints, dynamics
and uncertainties, a simulation model was created that covers all processes in the
production and logistics of ready-mixed concrete. The simulation model was
developed in the AnyLogic environment [2] and consists of components, each of
which reflects a separate element of the dynamics of the enterprise's behavior and
concrete distribution infrastructure.

The developed simulation model can be useful at the planning stage and allows
for more accurate forecasting of the duration and modes of work during production
operations at concrete plants and delivery of products to consumers, and thus is
useful for influencing decision-making, forecasting the progress of work and better
management of production and logistics processes, in order to increase productivity,
reduce downtime and reduce costs.

The generated solutions can be a useful tool to help managers, dispatchers, and
engineers of concrete plants plan their operations.

References: 1 Fitriani, H., & Rizki, L. D. (2022). Just-in-time application on readymix
concrete production. International Journal of Advanced Technology and Engineering Exploration.
9, 1183-1195. doi: https://doi.org/10.19101/IJATEE.2021.876116. 2. Matejevi¢-Nikoli¢, B., &
Zivkovié¢, L. (2023). Development of the Simulation Model for Ready Mixed Concrete Supply
Chain Cost Structure. Tehni¢ki vjesnik, 30(1), 102-113. doi: https://doi.org/10.17559/TV-
20220310120002.
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IMPROVING INNOVATION ACTIVITIES BASED ON THE CREATION OF
SOFTWARE PRODUCTS AS OBJECTS OF INTELLECTUAL PROPERTY
OF AN IT-COMPANY
M. Bushuiev, O. Ilin, T. Fonarova,

Ukrainian State University of Science and Technologies
Dnipro Metallurgical Institute, Dnipro

Modern IT companies must demonstrate stability and flexibility in the market
in the conditions of crisis phenomena, fluctuations in demand, the emergence of the
latest gadgets and software, increased competition. Innovative management methods
can ensure stability and sustainable development.

List of problems that IT companies most often face: problems with project
management when scaling up, lack of definition and understanding of areas of
responsibility of each employee, imperfect assessment of the team's workload, lack of
knowledge of effective management among company managers, making management
decisions without taking into account reliable and timely financial reporting,
migration of talented IT specialists abroad [1], the lack of legal protection for a
computer program as an object of intellectual property rights leads to the inability to
create long-term competitive advantages.

The problems that IT companies face today can be solved by developing an IT
strategy for innovation activities.

An IT strategy is a document that provides the company's management with an
answer to the question of the possibilities of using information technologies for
business development and the cost of the resources needed for this. That is, an IT
strategy is a scenario according to which it is proposed to develop the enterprise's
information systems. At the same time, an IT strategy highlights the degree of
importance of information technologies for business development in general and its
individual areas [2]. Taking into account the above, Fig. 1 formulates the stages of
developing an IT strategy for improving the innovative activities of an IT company
based on the creation of software products taking into account the legal aspect, that
IS, as objects of intellectual property.

So, we can formulate the following definition of an IT strategy for innovative
activity: it is a technical assignment for a comprehensive project to improve the
innovative activity of an I'T business enterprise.

The development of an IT strategy depends on the type of organization of the
IT company's activities.

Modern practice allows us to distinguish between IT outsourcing and IT
product. IT outsourcing involves writing custom software, i.e. any services are
created for a specific client. IT product is the development and creation of our own
software [3].

Fig. presents a strategy specifically for IT companies of the product type. The
IT strategy of innovative development includes, in addition to the creation of
software products, also the organizational aspect of the IT sphere, related to the
organization and
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motivation of personnel, through constant improvement of the qualifications of
employees, continuous training, the use of effective motivation methods, such as:
modern remuneration systems, behavioral methods of stimulating IT specialists, as
well as the legal aspect of the IT sphere through the protection of software products
as objects of intellectual property rights.

Consequently, making management decisions on improving innovation
activities is directly related to the capabilities of personnel, the latest IT technologies,
and intellectual work. That is why a very important aspect of improving the
efficiency of modern enterprises is intellectual property as the basis for socio-
economic transformations and the development of innovation activities. Improvement
of Ukrainian legislation in the field of intellectual property provides new
opportunities for IT companies to obtain rights to software products, which creates
long-term competitive advantages for the innovative development of both the
enterprises themselves and the state as a whole.

References: 1. Fonarova T., & Ilin O. (2024). Modern aspects of management of
enterprises of the IT sphere in the conditions of informatization and intellectualization of the
economy. 14th International Scientific and Practical Conference "Integrated Strategic Management,
Portfolio, Program, Project Management”, 2024. Kharkiv: NTU "KhPI". 2. Savchuk L.,
Udachyna K., & Savchuk R. (2018) Innovation development strategy for IT business. Problems of
economics and  political economy. Ne 2, 180-189. Retrieved from URL
https://politeco.nmetau.edu.ua/journals/2/10_a_ua_p.pdf/ 3. Ponomarova T.V., & Melnykova O.P.
(2019) Accounting and taxation problems of the IT sector in Ukraine. ECONOMICS: time realities.
Ne5(45), 100 — 106.
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DEVELOPMENT OF INNOVATION-INVESTMENT POLICY FOR
REGIONAL DEVELOPMENT PROJECTS
S. Bushuyev, O. Ilin, A. Puziichuk, J. Tykchonovych, Y. Lobok
Kyiv National University of Construction and Architecture, Kyiv

This paper explores the strategic process of developing an innovation-
investment policy tailored to drive regional development porjects. In an era
characterized by rapid technological advancements and globalization, regions
worldwide seek to capitalize on their unique strengths and assets to foster innovation,
entrepreneurship, and sustainable economic growth. Drawing upon a comprehensive
review of literature, case studies, and policy frameworks, this paper outlines a
systematic approach for crafting an effective innovation-investment policy that aligns
with the specific needs and opportunities of a given region.

The paper begins by emphasizing the importance of conducting a thorough
assessment of regional assets, including human capital, infrastructure, industry
clusters, and research institutions. It underscores the significance of stakeholder
engagement, encouraging collaboration among government agencies, businesses,
educational institutions, and community organizations to garner diverse perspectives
and foster collective ownership of the policy development process.

The research delineates key objectives and targets for the innovation-
investment policy, emphasizing job creation, economic diversification,
competitiveness enhancement, and quality of life improvement as primary goals. It
discusses a range of policy instruments and tools, including financial incentives,
regulatory reforms, capacity-building programs, and innovation ecosystem support
mechanisms, tailored to address the specific needs of different industries and
stakeholders.

In an increasingly interconnected and competitive global economy, regions
across the world are recognizing the pivotal role of innovation in driving sustainable
economic growth and prosperity. Innovation serves as a catalyst for productivity
enhancements, job creation, and the emergence of new industries, thereby shaping the
trajectory of regional development. Coupled with strategic investment, innovation
can unlock latent potential and propel regions towards greater competitiveness and
resilience in the face of evolving challenges.

Recognizing this imperative, policymakers, government officials, and regional
stakeholders are increasingly turning their attention towards the development of
innovation-investment policies tailored to their specific contexts and aspirations.
These policies serve as strategic roadmaps, guiding the allocation of resources, the
cultivation of ecosystems, and the creation of conducive environments for
innovation-led growth.

This paper delves into the intricacies of crafting an effective innovation-
investment policy for regional development, offering insights gleaned from a
synthesis of academic literature, empirical studies, and best practices from around the
globe. By dissecting the multifaceted dimensions of regional development and
innovation ecosystems, this paper aims to provide a comprehensive framework that
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policymakers can leverage to navigate the complexities of policy formulation and
implementation.

The following sections will elucidate key steps in the development of an
innovation-investment policy, beginning with the assessment of regional assets and
needs. Subsequently, the paper will delve into the importance of stakeholder
engagement, delineate policy objectives and targets, and elucidate a range of policy
instruments and tools tailored to catalyze innovation and investment. Furthermore,
the paper will underscore the significance of access to finance, skills development,
talent retention, and sustainability considerations within the policy framework.

By offering actionable guidance and strategic insights, this paper endeavors to
empower policymakers and regional stakeholders to chart a course towards inclusive,
resilient, and innovation-driven regional development. In doing so, regions can
unlock their full potential, harnessing the power of innovation and investment to
foster prosperity, competitiveness, and sustainable growth for generations to come.

The development of an innovation-investment policy for regional development
represents a critical endeavor in today's rapidly evolving economic landscape. This
paper has underscored the importance of strategic policymaking tailored to harness
the transformative potential of innovation and investment in driving sustainable
growth, fostering competitiveness, and enhancing the overall well-being of
communities within a region.

Through a systematic approach encompassing stakeholder engagement, asset
assessment, policy formulation, and implementation, regions can cultivate vibrant
innovation ecosystems that stimulate entrepreneurship, spur technological
advancements, and propel economic diversification. By aligning policy objectives
with the unique strengths, challenges, and aspirations of a given region, policymakers
can catalyze the emergence of new industries, job opportunities, and pathways to
prosperity.

The success of innovation-investment policies hinges on fostering
collaboration, leveraging resources, and building synergies among government
agencies, businesses, educational institutions, research organizations, and community
groups. By fostering an inclusive ecosystem conducive to knowledge exchange,
technology diffusion, and talent retention, regions can amplify their innovation
potential and position themselves as hubs of creativity and entrepreneurship on the
global stage.

The journey towards realizing the full potential of innovation-led regional
development is not without its challenges. Policymakers must navigate complexities
such as access to finance, skills mismatches, regulatory barriers, and sustainability
considerations while maintaining agility and adaptability in the face of evolving
dynamics.

In this context, ongoing monitoring, evaluation, and iteration of innovation-
investment policies are essential to ensure their effectiveness, relevance, and impact
over time. By embracing a culture of continuous learning and improvement, regions
can refine their strategies, address emerging challenges, and seize new opportunities
in an ever-changing economic landscape.
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INFORMATION SYSTEMS CLOUD MIGRATION STRATEGIES
CLASSIFICATION
M. levlanov, V. Shutko
Kharkiv National University of Radio Electronics, Kharkiv

Cloud migration hereinafter refers to the process of moving applications,
services, code, and business logic from on-premises deployment to the infrastructure
of the selected cloud provider [1]. The migration strategy means the method and
technical means of performing the cloud migration process [2].

There are several basic cloud migration strategies [2]:

- Lift and Shift strategy (or a direct migration).
- Refactoring strategy.
- Reengineering strategy.

A direct migration strategy has been extensively studied as a common initial
approach for organizations migrating to the cloud. However, [2] notes that this
approach can lead to poor performance and high costs if information system (IS)
components are not optimized for cloud services. A feature of this strategy is the
consideration of the architecture of the existing system as a black box. That is, the
main focus is on the inputs and outputs of the existing system. The strategy may
include switching to a cloud version of an already used DBMS, adding load
balancing, adding an automatic increase/decrease in the number of instances of
system components (does not work well in the case of a monolithic architecture) [3].

A refactoring strategy here refers to the process of making certain architectural
adjustments to applications to be able to take advantage of cloud functions and
services. The refactoring strategy pays more attention to the internal architecture of
both the IS itself and its components, compared to the direct migration strategy, and
therefore is more expensive to implement due to the need for a thorough analysis of
the existing architecture, but the IS after migration is more adapted to the use of more
services of the selected cloud platform.

The reengineering strategy is characterized by a complete redesign and
restructuring of the application architecture to maximize the compatibility of IS
components with the cloud infrastructure. Also, in the case of monolithic
applications, it is advisable to adapt the microservice approach to the organization of
the general IS architecture, which in the cloud environment provides the possibility
of an individual approach to each IS component, and therefore the widest possible
use of the capabilities of the selected cloud platform in relation to each individual IS
component [4]. Although the implementation of this strategy requires significant
effort and resources, it lays down the greatest potential for optimization and
scalability. By rewriting applications using a native cloud architecture, organizations
can take full advantage of cloud services and achieve maximum performance and
flexibility.

Based on the characteristics of each migration strategy, it is proposed to form
the following basic criteria for classifying the above-mentioned strategies:
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- speed of implementation, which characterizes the amount of time required to
perform migration according to the chosen strategy. Units of measure - t

months,t € [1,+0)

- the cost of implementation, which characterizes the amount of monetary
resources required to carry out the migration by the chosen strategy, m US dollars,
m € [1,+o0)

- target scalability of the system, which characterizes the degree of possibility of
further integration of IS components with new cloud services (if necessary) under the
current architecture without the need to completely rewrite the existing component
code (or write from scratch). Acquires values in the interval.[0,1]

It should be noted that the task of determining the threshold values of the
proposed criteria, as well as expanding the set of these criteria, are further tasks of
scientific research.

Considering the above, the formation of classes of the above-mentioned
strategies and the use of the proposed criteria for their classification will allow us to
form the task of classifying migration strategies and simplify their selection for the
appropriate IS component based on business requirements and existing architecture.

References: 1. Kesavulu, M., Bezbradica, M., & Helfert, M. (2017). Generic Refactoring
Methodology for Cloud Migration - Position Paper. Proceedings of the 7th International
Conference on Cloud Computing and Services Science CLOSER, 1, 692-695.
https://doi.org/10.5220/0006373106920695. 2. Wang, Z., Yan, W., & Wang, W. (2020). Revisiting
Cloud Migration: Strategies and methods. Journal of Physics Conference Series, 1575(1), 012232.
https://doi.org/10.1088/1742-6596/1575/1/012232. 3. Muralidhara, P. (2019). Load balancing in
cloud computing: A literature review of different cloud computing platforms. 4. Dave, N. S. A,,
Nadukuru, N. S., Singiri, N. S., Goel, N. O., Tharan, N. O., & Jain, N. A. (2024). Scalable
microservices for cloud based distributed systems. Deleted Journal, 12(3), 776-809.
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RESILIENT BUSINESS PLANNING FOR COMPANIES IN UKRAINE
O. Chaikova, S. Makovoz
National Technical University «Kharkiv Polytechnic Institute», Kharkiv

The full-scale war in Ukraine has significantly changed how businesses
operate, making it essential for companies to adopt flexible approaches to planning.
Ukrainian businesses face unique challenges, such as broken supply chains, financial
difficulties, workforce shortages, and unpredictable markets. These challenges show
how important it is to use modern and innovative management tools and strategies.
There is a critical need for management scholars to use the opportunity to research
the effectiveness of management tools and strategies in ensuring business resilience
in Ukraine. This paper focuses on the need for these approaches and organizes
adaptive strategies using current management methods.

The war has imposed significant disruptions on companies in Ukraine.
Logistical challenges caused by the destruction of critical infrastructure have made
delivering goods and services increasingly difficult. Financial instability, including
restricted access to credit and reduced consumer purchasing power, has further
strained operational capacities. Mass displacement and military mobilization have
also created acute labor shortages, disrupting the continuity of skilled workforces.
The rapid shifts in demand patterns and overall market uncertainty have required
businesses to adopt agile and flexible planning processes [1,2].

Adaptive approaches have emerged as essential components of business
planning in wartime conditions in response to these challenges. Scenario-based
planning has proven effective in enabling companies to anticipate various outcomes
and prepare appropriate responses. By modeling potential disruptions, businesses can
identify vulnerabilities and allocate resources efficiently to mitigate risks. For
example, organizations leveraging financial modeling tools to simulate cash flow
scenarios under different conditions have been better equipped to navigate financial
uncertainties [3].

Another critical adaptation is the accelerated digital transformation of
businesses. Companies have increasingly relied on digital platforms to sustain
operations amidst physical disruptions. Tools such as customer relationship
management (CRM) systems and e-commerce platforms have allowed businesses to
maintain customer engagement and revenue streams despite challenging
circumstances [4]. This transition to digital tools has not only ensured continuity but
also provided a foundation for post-war recovery and growth.

Collaboration with stakeholders, including international donors and local
governments, has also played a vital role in supporting business survival. Partnerships
enable access to funding, knowledge sharing, and the development of innovative
solutions. For instance, international programs such as those by the World Bank have
established investment insurance mechanisms, providing critical financial support to
companies in Ukraine [5]. This collaborative approach enhances resilience by pooling
resources and expertise to address complex challenges collectively. Essential element
of wartime business planning has been the emphasis on workforce resilience and
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adaptability. Companies have increasingly invested in training programs to upskill
employees and prepare them for dynamic roles within disrupted operational
environments. Hybrid and remote work arrangements, combined with flexible
scheduling, have allowed businesses to retain talent and ensure continuity even
during heightened instability [2, 5]. These strategies underline the necessity of
integrating human resource development into broader business planning efforts,
further strengthening company resilience.

Leadership has emerged as a cornerstone of company resilience during
wartime. Crisis leadership, characterized by rapid decision-making, effective
communication, and a focus on employee well-being, has been instrumental in
guiding businesses through uncertainty. Training programs aimed at enhancing
managerial competencies in crisis conditions have shown significant promise in
strengthening organizational stability and adaptability [6].

The systematic use of management tools has further enabled businesses to
survive and adapt. Risk assessment frameworks, such as SWOT and PESTEL
analyses, allow companies to identify priorities and develop targeted strategies.
Business continuity planning (BCP) frameworks have also proven effective in
maintaining critical operations during crises, ensuring that companies can respond
proactively to disruptions [7].

Regional and sector-specific strategies have enhanced the adaptability of
Ukrainian companies. SMEs, for instance, use resource pooling and cooperative
marketing to tackle supply chain issues and cut costs. These efforts help maintain
market presence despite logistical challenges. Innovations in agriculture and
manufacturing further showcase localized solutions for wartime problems [8].

In conclusion, the war in Ukraine has highlighted the urgent need for adaptive
approaches to business planning. By integrating scenario-based strategies, digital
transformation, collaborative partnerships, and effective leadership, companies can
navigate the profound challenges of wartime conditions. These adaptive measures
ensure survival and establish a foundation for sustainable recovery and growth.
Future research should continue to explore the effectiveness of these strategies, with
particular attention to their scalability and long-term impact on company resilience.
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INTEGRATED APPROACH TO CHANGE MANAGEMENT
V. Cherkasova, M. Novozhylova
O.M. Beketov National University of Urban Economy in Kharkiv, Kharkiv

Changes are an integral part of any business. In today's dynamic external
environment, the set of Q external factors of influence is supplemented by the
following: Qemergence = Q, Which play an aggressively negative key role, forcing
market participants to operate in the mode of a man-made emergency (catastrophe)
and under the legal regime of martial law. That describe the day-to-day operation,
including such factors as globalization, technological progress, market dynamics,
regulatory framework, etc., require regular adaptation (change) of the internal
environment of the enterprise. The set of environmental factors that are the basis for
changes can be represented by a couple. Q = {Qemergence; Qgeneral}, Whose strength and
quantity are dynamic parameters.

According to organizational theory, change can be defined as the process of
moving an organization from the current state S; to the future state S, which
includes changes in processes, systems, structures, policies or technologies.
According to Kotter [1], change is seen as a means of transforming organizations to
achieve desired results. Due to the multifaceted nature of change, it has a different
Impact on the organization at all levels from strategic changes to operational changes,
each of which has its own implications for the organization.

Changes in the organization can be classified by source (internal/external),
quality (progressive/retrogressive), duration (short-term, long-term, random), nature
(natural/technological/man-made), predictability (predictable/unpredictable),
dynamics (gradual/radical) and sphere of influence (strategic/operational).
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Quaiity of changes

\‘ ' B Pragresuve/Regresuve Chr;u_,:
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Fig. — Classification of changes

In this context, the issue of defining and measuring the concept of change
management effectiveness arises.

Operating on a day-to-day basis, an organization uses transformation processes
as a key mechanism for implementing strategic objectives aimed at adapting to
market conditions and ensuring sustainable development [2].
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Each state S; is characterized by a set of indicators: economic {Eki, Eka, ...,
Ek.}, environmental {Ei, E,,..., En}, social {Ci, C,,..., Cj}, etc. Being expressed
quantitatively as a function of the resource capital R of the organization and
considered in the dynamics, these indicators become criteria of the quality of its
functioning.

An analysis of existing change management models (K. Levin, J. Kotter,
ADKAR, etc. [3, 4]) identifies their important common feature, such as the cyclical
nature of transformations. However, when the scale of consideration is increased on a
time scale, the fundamental similarity of the ideology of change management and
project management is revealed.

Thus, Kurt Levin's model suggests 3 stages of change process:

- ‘unfreezing’ (preparing the organization and staff for change by
understanding its necessity and overcoming resistance)

- ‘change’ (implementation of new approaches and adaptation to new
conditions in the process of overcoming difficulties)

- ‘freezing’ (consolidation of changes to ensure their sustainability) [5].

The analysis between the stages of Levin's model and the project approach
showed their logical similarity.

The first stage corresponds to the project initiation and planning phase, when
preparations for change are made, and conditions are created for their
implementation.

The second one correlates with the project implementation phase, and ‘freeze’
stage can be compared to the final phase of the project and the recording of results.
The updated state Si:1, the characteristics of the organization’s resource capital, can
be interpreted as the project product.

At the same time, change management largely focuses on the human aspects,
the human capital of the organization, without focusing on the purely technical
aspects of ensuring change.

In parallel with this, the introduction of external factors of influence into the
consideration of the Qemergence SEt NECESSItates the use of the concept and measure of
enterprise sustainability, which should be considered in a harmonized manner, in a
single ecosystem with the ideology of project adaptive management and active
decision-making strategies.

In summary, the integration of these approaches ensures a balanced and
successful implementation of changes in the organization.
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APPLICATION OF THE GENERAL LINEARIZATION ALGORITHM TO
IMPROVE PROJECT MANAGEMENT
L. Chernova, I. Zhuravel, I. Maister
Admiral Makarov National University of Shipbuilding, Mykolayiv

In the rapidly developing world of nowadays, information technologies become
a foundation for solving complicated problems in various branches of science and
industry. The optimization is one of such important areas that enables finding the best
solutions for attaining results desired while minimizing the expense or maximizing
the efficiency.

Problems of linear fractional optimization appear in many real situations when
it is required to optimize the ratio between multiple parameters. For instance, this can
be a problem of minimizing the prime cost of a product subject to reserving a certain
level of quality or maximizing the profit when resources are restricted. Such
problems are often of a nonlinear origin, which complicates their solution aided by
conventional linear programing methods. Therefore, one of important areas of
research consists in linearization of such problems that enables using efficient linear
optimization algorithms.

The linear fractional optimization in project management is one of the most
efficient approaches for solving complicated problems associated with planning,
distribution of resources and management of risks. This method enables optimizing
the ratio between multiple important parameters of a project, such as value, time,
execution quality and other indicators being of critical importance for successful
project closeout.

The linear fractional optimization differs from conventional methods in the fact
that the objective function in such problems is written as a fraction where the
numerator and the denominator are linear functions. For instance, it can be a ratio of
expense vs executed works quality or of the project fulfilment time vs the project
quality. Problems of this type frequently appear in the real life, especially in the
project management where it is essential to find the optimum ratio between various
resources and results.

One of the most common examples of using the linear fractional optimization
in project management is given by a problem of minimizing the expense per a unit of
time or resource while maximizing the tasks completion quality. For example, in
planning of a construction project, managers can use linear fractional models for
optimizing the expense for construction materials and manpower with ensuring a high
quality of works and good meeting of the schedule milestones at the same time.

Another example is given by resources usage optimization. In large-scale
projects, such as construction of infrastructures or implementation of new
technologies, it is required to efficiently distribute the resources across multiple
project stages. Using the linear fractional optimization, we can minimize the expense
per one unit of productivity or increase the productivity within a constricted budget,
which is essential for a successful project closeout.

As it is difficult to solve linear fractional problems with the help of
conventional optimization methods, they are frequently linearized, i.e. converted into
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linear form. This is attained by introducing new variables that allow reducing the
fractional function to a linear one, after which standard linear programing methods,
such as simplex method, can be applied.

The linear fractional optimization is also used in risk management. In the
project management, risks are often measured in the form of a ratio of a certain event
probability vs its consequences. Linear fractional optimization can help to minimize
potential expenses with maximizing the efficiency of risk management measures at
the same time.

The advantages of linear fractional optimization include the possibility of
taking account of complicated relationship between multiple project parameters,
which enables obtaining more accurate and well-balanced solutions. It also provides
flexibility in decision taking, as the managers can model various event development
scenarios and select the most optimum way.

However, it is worth mentioning that the linear fractional optimization is the
most complicated from the calculation point of view. It requires significant resources
for solving and may require special algorithms and software. This creates a certain
challenge for its utilization in real projects, especially in cases with a big number of
variables and constraints.

The linear fractional optimization of a powerful tool in the area of project
management, especially in optimization of complicated ratios between the expense,
the time and the quality. It enables attaining significant results in project management
ensuring efficient allocation of resources and minimization of risks. Regardless of the
complicacy, this method possesses a big potential for further development and wide
application in the practical project management.
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INFORMATION TECHNOLOGIES IN CONSTRUCTION PROJECT
MANAGEMENT
O. Davydenko?, E. Druzhinin?, N. Obukhova®
1 0.M. Beketov National University of Urban Economy in Kharkiv, Kharkiv
2 M. E. Zhukovsky «KHAI» National Aerospace University in Kharkiv, Kharkiv
3 University of Humanities «People’s Ukrainian Academy» in Kharkiv, Kharkiv

Digital transformation in the construction industry is a complex process of
Building Information Modelling (BIM). The concept of BIM is currently undergoing
active development, while the basic requirements and scope of work of all
participants in the construction process are changing [1].

BIM FOR THE CUSTOMER

Project owners have long been resigned to the typical problems of construction
projects, such as budget overruns and delays in the execution of work.

However, the current market situation is forcing them to reconsider their
attitude to the project development and implementation process.

The owner of a future property can gain significant benefits from using
information modelling tools and processes:

Reducing the financial risks of the project based on reliable data to estimate its
value in the early stages of the project.

Evaluation of various indicators of the facility at the concept stage - analysis of
volumetric planning solutions, functional analysis.

The ability to explore various scenarios, alternative project options, assess
energy efficiency, future consumption of various types of resources during the
operation phase.

Reducing the project release time through the use of parametric models, 3D
coordination of its sections, structural analysis and virtual representation of the
facility, 4D visual planning of the construction and construction processes,
optimisation of logistics at the construction site, and quick response to unforeseen
circumstances.

Managing project costs based on reliable information - models with databases
of estimated standards, prices for components and equipment; generating estimates in
parallel with project development.

Optimisation of building management and maintenance based on the use of the
information model by the maintenance services [2].

VIM FOR THE CONTRACTOR

A construction contractor gets the maximum benefits when it is involved in the
project at an early stage. However, even if the design is complete, practice shows that
it makes sense to develop and use a construction BIM model to support a range of
construction processes.

BIM provides the following benefits to construction contractors:

Structural analysis and conflict detection. BIM tools allow you to selectively
check for conflicts between certain systems. These software tools can be used to
analyse ‘soft’ conflicts, i.e. to find violations of tolerance requirements at the distance
between systems.
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Determining physical volumes and estimating project costs. BIM allows you to
calculate the cost of a project based on an assessment of the parameters of various
model components, labour costs, the cost of using machines and mechanisms, and the
current cost of equipment.

Visual planning and control of construction. 4D modelling tools allow you to
simulate the planned sequence of work on the preparation of the construction site and
the construction of the facility. With their help, you can visually understand what the
construction site will look like, as well as see the building under construction at any
given time.

Comprehensive control over the construction process, budget execution and
other management functions based on the use of the facility information model [2].

AND THE FACILITY IS READY FOR OPERATION.

Only 10-15% of the cost of a building is spent on design and construction,
while up to 90% of the cost is spent on management and operation. BIM is becoming
a powerful building management tool that provides a return on investment.

The main benefits of BIM integration for building owners and managers
include

- the ability to use accurate and complete data stored in the building
information model,

- the ability for facilities managers to interact with project participants at the
early stages of work on the facility, which helps determine the types of data required
during the operation and maintenance phase and decide how the facility will be
maintained after commissioning;

- improving the efficiency of specialists involved in the operation and
maintenance of the facility, gaining prompt access to quality information about the
facility;

- availability of accurate and complete data for planning preventive
maintenance activities that extend the life of the facility and its engineering systems;

- timely planning of repairs and logistics to minimise the risks of facility
operation and maintenance;

- improved management of inventory, stocks and supplies of the necessary
equipment and materials for ongoing repairs and maintenance [2].

The creation of a single construction project model based on a coordinated
exchange of information between all participants makes it possible to use it with a
high degree of trust.
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industry — bim specialists. SWorldJournal, 1(13-01), 43-47, URL:https://doi.org/10.30888/2663-
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37


https://doi.org/10.30888/2663-5712.2022-13-01-025
https://doi.org/10.30888/2663-5712.2022-13-01-025

ISBN 978-617-05-0535-4. Integrated strategic management, portfolio, program and project management

DEVELOPMENT OF AN INTEGRATED APPROACH TO THE
IMPLEMENTATION OF IT PROJECT QUALITY MANAGEMENT
V. Holovko
Admiral Makarov National University of Shipbuilding, Mykolayiv

Analysis of existing approaches and practices for project quality management
in the field of information technology has shown that the implementation of this
subject area is mainly reduced to identifying and ensuring the achievement of the
quality of the initial product of an IT project, while the quality of the IT project
management process disappears from the focus of attention of managers and the
project team. From this we can conclude that the reason for not achieving the
expected quality of the initial product of an IT project or increasing costs to achieve
its required quality can be both poorly organized work on the project and project
management processes, including the project quality management function.

The solution to this problem is the development of an integrated approach to
the implementation of IT project quality management, in which an important place is
given to planning and ensuring the quality of: the initial product of the IT project;
works and built-in modules that make up the content of the IT project; IT project
management processes (main and auxiliary) at all stages, taking into account the
identified features of projects in the field of information technology.

The implementation of the project quality management function should begin
at the early stages of planning to clarify the boundaries (framework) of the project. At
this stage of planning, it is necessary to very carefully examine the customer's
requirements for the quality of the project's output product, ensure that all quality
characteristics of the output product are perceived identically by the customer and the
project performer, correlate them with the work and organizational procedures of the
project and build them into the appropriate processes and modules (blocks) of the
project. This stage of the project life cycle is especially important for IT projects,
therefore it is necessary to ensure that all customer quality requirements are
correlated with the relevant work of the project and integrated into the appropriate
modules of the IT project.

For IT projects, it is at this stage that it is necessary to take into account
(implement) the first and partially the second of their features by developing and
controlling procedures and regulations for communications with the customer to
clarify the requirements for the quality of the project, developing and controlling the
availability of procedures and regulations for detailing the compatibility of the
project's IT product with the customer's operating system to clarify the requirements
for the content and quality of the IT project product; developing and controlling
procedures and regulations for detailing the customer's business processes to clarify
the requirements for the content and quality of the IT project product; controlling the
availability and implementation of procedures for analyzing the customer's
information infrastructure to clarify the configuration of the designed IT system or
module. And here it is advisable to introduce the following criterion for quality
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control of the IT project management process - assessment of deviations in
accordance with the results of the IT project and its goals.

At the stage of planning the content of the project, the quality assurance
program development should take into account almost all the features of the IT
project. It should be added to the above that, taking into account the features of the
functional heterogeneity of the IT project in quality management processes, it is
recommended to include in the quality assurance program the development of
procedures for controlling the regulations for managing the integrated interaction of
the execution teams, procedures for the coordinated use of limited project resources,
and control of project configuration management procedures.

Taking into account the specifics of IT projects, which reflect the need to
adjust tasks and work during the project implementation process and the possibility
of a phased launch of the IT project product into the customer's operational activities,
the quality assurance program within the framework of an integrated approach to IT
project quality management, in our opinion, should include: control of procedures
and regulations for managing newly identified customer needs during the project
implementation process; procedures for monitoring the compliance of project
processes with quality plans; procedures for monitoring the results of project stage
completion; control of the availability and implementation of project change
management procedures; control of project configuration management procedures;
control of the availability and implementation of procedures for managing the
adjustment of IT project framework parameters and goals.

In addition, the formation of an IT project quality assurance program in the
context of an integrated approach involves: developing requirements for the quality
management system, quality assurance parameters by type of work and project
stages; developing quality assessment criteria; describing quality management
procedures and determining quality assessment methods.

An important element of the IT project quality assurance program is the
definition of the organizational structure of quality management, that is, assigning
responsibility for implementing IT project quality management to individual
specialists or a relevant specialized unit in the organization.

In the field of information technology, a quality management system must
ensure the integration of methods and ways of organizing project implementers
responsible for the design, development and maintenance of an IT product in order to
meet the needs of customers and users while minimizing the resources spent.

In this regard, in the project quality assurance program, such subject areas in
project management as project resource management play an important role, because
the comprehensive assessment of the quality of the completed IT project depends on
the quality of their implementation, which includes the quality of the project work
performed, the quality of the project output product, and the quality of the innovative
IT project management processes.

The evaluation indicators according to these criteria can be generally accepted
indicators of planning quality, which record deviations from planned indicators and
the number of adjustments to planned indicators of the corresponding planning
horizon.
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The conducted study of the features of IT projects showed that in the field of
IT project quality management there are problems of a functional, methodological
and organizational nature, which are related both to the features of IT projects and to
the fact that project quality management focuses on ensuring the quality of the
project's output product and the quality of project work, while not paying significant
attention to the quality of the IT project management process.
The study proposes an integrated approach to IT project quality management,
which includes planning and quality assurance processes:
- the initial product of the IT project;
- works and built-in modules that make up the content of the IT project;
management processes (main and auxiliary) of the IT project at all stages,
taking into account the identified features of projects in the field of information
technology.
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FEATURES OF BUSINESS PROCESS MANAGEMENT IN IT COMPANIES
|. Kadykova, D. Babenko
O.M. Beketov National University of Urban Economy in Kharkiv, Kharkiv

Characteristics of BPM in IT companies. In IT companies, Business Process
Management (BPM) is characterized by the integration of Agile and Lean
methodologies, extensive process automation through BPM software, and a strong
emphasis on Continuous Integration and Continuous Delivery (CI/CD). Agile
methodologies, such as Scrum and Kanban, facilitate iterative development and rapid
response to changing requirements, enabling teams to deliver value more efficiently.
Lean principles focus on eliminating waste and optimizing processes, enhancing
overall productivity and quality. The adoption of Agile and Lean approaches allows
IT organizations to remain flexible and responsive in dynamic environments[1].

The focus on CI/CD practices further distinguishes BPM in IT companies.
CI/CD pipelines automate the integration and deployment of code changes, ensuring
that software updates are delivered rapidly and reliably. This approach minimizes the
risk of errors and reduces time-to-market for new features.

Challenges in business process management for IT companies. Managing
cross-functional teams in IT companies poses significant challenges due to their
distributed nature and diverse skill sets. Teams often operate across multiple time
zones, making real-time collaboration difficult, particularly for tasks requiring
synchronous input. Companies rely on advanced communication tools like Slack,
Microsoft Teams, and Jira to address these issues, which facilitate asynchronous
updates and streamline task management. However, these tools alone cannot resolve
cultural and communication barriers that arise in distributed teams. Effective
onboarding programs and standardized collaboration protocols are essential to ensure
consistency in workflows and minimize miscommunication [2]. The rapid pace of
technological evolution in IT exacerbates business process management challenges.
New technologies, such as Al and blockchain, frequently require businesses to
overhaul their workflows.

Balancing standardization and customization is a critical concern in IT business
process management. Standardized frameworks, such as the Scaled Agile Framework
(SAFe), provide a scalable approach to process consistency while accommodating
organizational growth. However, client-specific solutions often require deviations
from standardized practices, particularly in projects with unique industry
requirements. Cloud-based BPM platforms like Appian and Bizagi address this issue
by allowing for flexible process customization without sacrificing scalability[3].
Figure 1 illustrates how these interconnected challenges interact, highlighting the
need for a strategic approach to managing business processes in IT companies. This
interplay between team management, technological adaptation, and customization
demands requires continuous optimization to align operational goals with dynamic
industry standards.
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Fig. — Challenges in BPM for IT Companies. Source: created by the author

Optimization of business processes. DevOps practices are central to
streamlining collaboration between development and operations teams, ensuring
continuous integration and deployment (CI/CD) pipelines that minimize downtime
and accelerate product delivery[4]. Data analytics and artificial intelligence (Al) play
a pivotal role in process optimization, with platforms like Tableau and Power Bl
providing real-time insights into project progress and operational bottlenecks. Al
technologies, such as machine learning models, are increasingly used to predict
resource demands, automate routine tasks, and optimize scheduling, significantly
reducing costs. Scalable frameworks, including SAFe and ITIL, are widely adopted
to ensure seamless resource allocation and alignment of team efforts with strategic
goals[3]. These tools and strategies are interconnected and drive a unified approach to
achieving operational excellence while remaining adaptable to technological and
market changes.

Conclusions. Optimization of business processes in IT companies relies on the
integration of DevOps practices, data-driven decision-making, and scalable
frameworks, supported by cutting-edge tools and cloud infrastructure, to enhance
efficiency and adaptability.

References: 1. Agile BPM: A Complete Guide to Agile BPM Methodology and its Benefits
https://kissflow.com/workflow/bpm/agile-bpm-development-business-process-management/
2. Vanitha Sivasankaran Balasubramaniam, Vishwasrao Salunkhe, Shashwat Agrawal, Prof.(Dr)
Punit Goel, Vikhyat Gupta & Dr. Alok Gupta. (2024). Optimizing cross-functional team
collaboration in IT project management. Darpan International Research Analysis, 12(1), 140-179.
https://doi.org/10.36676/dira.v12.i1.110. 3. Dan Radigan, Brandon Huff, Swati Jain (2018). Scaling
Agile with Atlassian and SAFe®. Atlassian White Paper.
https://www.atlassian.com/dam/jcr%3Acf828dac-e960-47f4-a692-
10c77106899b/Scaling%20agile%20with%20Atlassian%20and%20SAFe%20white%20paper.pdf.
4. Krishnamoorthi, B. (2025). The Impact of DevOps in 2025. Simpliaxis.
https://www.simpliaxis.com/resources/the-impact-of-devops-in-2025.
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THE ROLE OF STRATEGIC MARKETING IN ENSURING EFFECTIVE
PROJECT MANAGEMENT
A. Kharchenko
National Technical University «Kharkiv Polytechnic Institute», Kharkiv

In the modern business environment, effective project management has become
a critical factor for the success of any organization. One of the key elements that
directly affects the success of projects is strategic marketing. Strategic marketing
helps to define the right direction for projects, clearly formulate goals, and effectively
implement strategies that meet market and consumer demands.

Strategic marketing is a set of actions aimed at achieving the long-term goals of
a company through market analysis, strategy development, product or service
positioning, and the implementation of marketing initiatives. It provides a company
with competitive advantages by offering a clear understanding of consumer needs,
competitor actions, and changes in the market environment. Project management
involves implementing clearly defined tasks within certain resources and time frames.
However, for these projects to be successful, it is crucial that they meet market
requirements and satisfy the needs of end consumers. This is where strategic
marketing comes into play, as it: helps to clearly define project goals; identifies the
target audience and their needs; assesses the competitive environment and
opportunities for innovation; ensures the project adapts to market changes and
consumer trend preferences.

Let’s consider the role of strategic marketing at different stages of project
management.

Stage 1: Project Planning. At the planning stage, strategic marketing helps to:
analyze the market, identify competitive advantages, and develop a positioning
strategy. Conducting research helps identify existing problems, consumer needs, and
gaps in the market that can be filled through the project. Understanding how a
product or service can stand out from competitors allows the project to become more
attractive to the target audience. This helps to clearly define how the product will be
presented in the market, which is essential for the successful implementation of the
project.

Stage 2: Project Implementation. At the implementation stage, strategic
marketing ensures: coordinated interaction between teams and the adaptation of the
project to consumer demands. Through marketing strategies, internal teams can be
clearly focused on accomplishing tasks, considering changing market conditions.
Using feedback from consumers and analytics helps adjust the project’s strategy
when necessary.

Stage 3: Evaluation and Adjustment. At the evaluation stage, strategic marketing
ensures: monitoring the project’s effectiveness and adjusting the strategy. By
analyzing the project results (e.g., through marketing KPIs), it is possible to
determine whether the desired outcomes have been achieved. If certain marketing
activities did not yield the desired results, strategic marketing allows for quick
adjustments.

One of the vivid examples of effective use of strategic marketing in project
management is the launch of the new project management software product, Trello.
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Market and Needs Analysis. Before launching Trello, the team at Atlassian (the
developer of Trello) conducted thorough marketing research. They discovered that
most existing project management tools were complex to use and required significant
effort to master. Consumers needed a simple and visual tool that would allow them to
easily organize tasks without unnecessary complexity.

Product Positioning. Meeting this need became the foundation for Trello’s
positioning. The idea was to create a user-friendly, flexible, and easy-to-use project
management tool that could cater to any team, from startups to large corporations.
Trello was positioned as a tool that does not require extensive training and offers an
intuitive interface. This became its key competitive advantage in a market where
other software products were more functional but considerably more complicated to
use.

Target Audience and Marketing Strategies. The primary target audience for
Trello consisted of small and medium-sized businesses, startups, and freelancers
looking for a simple solution for project management. Additionally, Trello also
attracted larger organizations due to its flexibility and ability to adapt to different
types of workflows.

Trello's marketing strategy was built around the simplicity and accessibility of
the tool, appealing to a wide range of users who sought an easy and effective way to
manage projects.

The marketing strategy included the following elements.

Free plan: Trello offered free access to basic features, allowing companies and
individual users to try the product without obligations and experience its benefits
firsthand.

Viral marketing: The simple and accessible usage model led to users
recommending Trello to their colleagues and friends.

Integration with other tools: Trello marketed itself through partnerships and
integrations with other popular work tools, such as Google Drive, Slack, and Zapier,
which further increased the product’s ease of use.

From the very beginning of Trello's launch, marketing strategies were closely
tied to the development and project management process. The team worked to create
a simple, convenient, and flexible platform that would meet users' needs. They
continuously collected feedback from users to quickly adapt the product to new
requirements and improve its functionality. They also used marketing research data to
create new content and promotions to attract new users.

Through strategic marketing, Trello was able to not only attract a large number
of users but also build a sustainable competitive advantage in a market dominated by
more complex and less user-friendly tools. As a result, the product became part of the
Atlassian ecosystem, largely due to strong marketing efforts.

This example clearly demonstrates how strategic marketing can determine the
success of a project in the information technology industry. The positioning of the
product, focused on simplifying project management processes, along with the
integration of marketing strategies into the development process, helped Trello
become a leader in its niche. That's why it is crucial for strategic marketing to be
integrated into all stages of project management to ensure maximum results and
minimize risks.
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TOWARDS THE PROCEDURE OF ARTIFICIAL INTELLIGENCE-BASED
TOOLS SELECTION TO USE IN SOFTWARE DEVELOPMENT PROJECTS
A. Kopp, I. Nesterenko
National Technical University «Kharkiv Polytechnic Institute», Kharkiv, Ukraine

The integration of artificial intelligence (Al) into software development
significantly increases the efficiency of tasks within the development life cycle
(SDLC), in particular by automating code generation, reviewing, and predicting
errors [1]. Al tools integrated into development environments (IDEs) help speed up
software development processes, increase code quality, and improve developer
interaction with systems [2]. The use of machine learning and natural language
processing allows to improve requirements analysis and defect prediction, which
increases the efficiency of technical tasks [3]. In addition, recommender systems and
chatbots provide support for development processes, simplifying the tasks of project
team members [4]. An important scientific and practical task is to create a model for
the informed choice of Al tools, which will help increase the efficiency of software
development projects.

The proposed mathematical model is a Boolean optimization problem that
allows forming a set of Al tools to perform a set of tasks of a software development
project, taking into account the aspects of quality (according to the Gartner Peer
Insights methodology [5]) and cost.

The main goal of this study is to minimize the total cost of using Al tools while
ensuring that minimum estimates of quality requirements are met.

The presented procedure for selecting Al tools for software development
projects based on the principles of optimization (Fig. 1) begins with the formation of
a set of project tasks T = {t,t,, ..., t,,} representing various types of software

development activities that require Al support.
Subsequently, the available Al tools are identified, forming a set
A = {ay,a,, ..., a,,}, which includes various solutions that can help at different stages

of the software development lifecycle.

To evaluate the available Al-based tools, we compile scores based on
information from sources such as Gartner Peer Insights. These values evaluate Al
tools on many aspects, including pricing and customer experience, integration and
deployment, service and support, and functionality capabilities. The costs associated
with these tools are determined using open sources, which provides a comprehensive
assessment of both qualitative and quantitative aspects of the use of Al tools in
support of software development processes.

In addition, the introduced procedure (Fig.) involves determining the minimum
acceptable scores for Al tools in terms of pricing and customer interaction,
integration and deployment, service and support and functionality capabilities. The
introduction of constraints will ensure that only those tools are selected that meet the
defined thresholds for each of the quality aspects of the Al tool.
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Fig. Generalized scheme for solving the problem of a reasonable choice of Al tools to support
software development processes

The formulated optimization problem minimizes the total cost of the selected
Al tools while satisfying constraints related to the minimum acceptable scores of Al
tools, the restriction on selecting only one tool for each task of a software
development project, and the constraints on Boolean optimization variables. The
obtained solution will provide a reasonable choice of Al tools that will increase the
efficiency of a software development project.
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STRATEGIC MANAGEMENT MODELS DURING THE
IMPLEMENTATION OF PUBLIC-PRIVATE PARTNERSHIP PROJECTS
O. Kovalenko
National Transport University, Kyiv

In the context of transforming market relations in Ukraine, effective strategic
management of public-private partnership (PPP) projects has become increasingly
significant. This study aims to synthesize the theoretical and methodological
principles of PPP organization and develop recommendations for establishing its state
regulation mechanism.

Analysis of international experience reveals that the British PPP model, based
on the PF2 standard, demonstrates optimal effectiveness. This model encompasses
several key elements: enhanced partnership between public and private sectors,
accelerated procurement processes with reduced costs, increased service provision
flexibility, and ensured procedural transparency.

Strategic management of PPP processes in Ukraine is governed by fundamental
legislation and necessitates a systematic approach to establishing long-term
objectives and implementation mechanisms. The key regulatory framework
comprises the Law of Ukraine «On Public-Private Partnership» [1] and the Cabinet of
Ministers Resolution «On Approval of the Procedure for Analyzing the Effectiveness
of Implementing Public-Private Partnership» [2]. These documents establish a
strategic sequence of stages: strategic planning and proposal preparation,
comprehensive effectiveness analysis, and strategic decision-making regarding
project implementation.

A promising model for implementation in Ukraine is the «mixed life cycle
contract» (LCC), which encompasses facility design, construction, and operational
management throughout its lifecycle. The distinguishing characteristic of this model
is that project payment occurs in equal installments post-commissioning, contingent
upon the private partner maintaining the facility according to specified functional
requirements.

An essential component of strategic management is the implementation of a PPP
monitoring system, which incorporates performance indicator assessment, deviation
analysis, and adjustment of contract parameters and project implementation schemes.
This necessitates a comprehensive evaluation of projects' social, commercial, and
budgetary effectiveness.

The strategic significance of PPP projects demonstrates extensive prospects for
long-term economic development. Within the context of Ukraine's European
integration strategy, these projects create new strategic opportunities for enterprises
and enhance their competitive positions. A fundamental aspect of the strategic
transformation of PPP relations is the paradigm shift in interaction, where the state
transitions from direct control to assuming the role of a strategic private sector
partner.

The National Institute for Strategic Studies emphasizes the importance of a
strategic approach to PPP conceptualization, noting that public procurement, despite
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public-private sector interaction, does not align with the strategic nature of
partnership, as it is founded on tactical "customer-performer" relations. Expanding on
this position, Pavlyuk defines strategic initiative in PPP as state-driven, engaging
business in implementing socially significant strategic projects.

The current phase of PPP development is characterized by the formation of a
comprehensive strategy for attracting private financing in priority economic sectors:
construction, utilities, transport, healthcare, industry, tourism, recreation, and
education. The strategic importance of such projects is determined by their alignment
with long-term state policy objectives, establishing a foundation for identifying
priority PPP areas in the context of activating investment and innovation activities
and achieving strategic state development goals.

From a strategic management perspective, PPP should be considered a long-
term process of resource consolidation, interest balancing, and achieving socio-
economic compromise between public and private sectors [5]. A crucial aspect is the
strategic planning of cooperation forms, encompassing various models from
outsourcing to concessions and private financial initiatives.

The current state of strategic PPP project management in Ukraine is
characterized by the absence of a comprehensive analytical model for assessing long-
term effectiveness and risks [3]. Existing practices predominantly focus on financing
sources rather than projects' strategic societal value [4]. This results in low
implementation efficiency and necessitates the adoption of a strategic approach that
prioritizes assessment of long-term social significance, followed by determining
optimal implementation forms while considering fiscal risks [6].

References: On Public-Private Partnership, Law of Ukraine No. 2404-VI. (2010).
https://zakon.rada.gov.ua/laws/show/2404-17 2. Cabinet of Ministers of Ukraine. (2020). Procedure
for analyzing the effectiveness of public-private partnership implementation (Resolution No. 384).
https://zakon.rada.gov.ua/laws/show/294-2020. 3. Kruglov, V. V. (2018). Models for determining
the effectiveness of public-private partnership projects. State and Regions, 1(61), 107-112.
4. Shavlak, M. A. (2022). Vectors of improving the decision-making procedure on implementing
public-private partnership in wartime. Public Administration and Customs Administration, 3(34),
62-68. 5. World Bank Group. (2021). Public-Private Partnerships reference guide version 3.0.
6. Delmon, J. (2017). Public-Private Partnership projects in infrastructure: An essential guide for
policy makers. Cambridge University Press. 7. Nabulsi, K. N. (2016). Strategy for the development
of models of regulation of public-private partnership. Effective Economy, 9. 8. National Institute
for Strategic Studies. (n.d.). Features of public-private partnership application as a mechanism for
implementing new regional policy [Analytical note]. http://www.niss.gov.ua/articles/1239/ .
9. Pavliuk, K. V., & Pavliuk, S. M. (2010). The essence and role of public-private partnership in the
socio-economic development of the state. Scientific Works of KNTU: Economic Sciences, 17, 10-
19.
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INTEGRATION OF eVTOL STRATEGIC MANAGEMENT INTO MODERN
AIRSPACE
M. Kovalevskyi, E. Druzhinin
National Aerospace University — Kharkiv Aviation Institute, Kharkiv

Electric vertical take-off and landing aircraft (eVTOL) represent a significant
step in urban air mobility. Their introduction aims to transform city transportation by
providing fast, quiet, and eco-friendly solutions for passenger and cargo movement.
Unlike traditional aircraft, eVTOL uses electric propulsion, which reduces emissions
and noise. This technology also offers new opportunities to ease road congestion and
enhance urban transport accessibility.

However, eVTOL implementation faces regulatory challenges. Existing
aviation safety rules do not fully address eVTOL's unique needs, creating a demand
for new standards in certification, maintenance, and safety. Pilot licensing, especially
for autonomous systems, requires updated training aligned with eVTOL's specific
operational needs, and strategies are needed to integrate eVTOL into urban airspace.

Technological advancements in eVTOL, from propulsion to automation, are
not only innovations but also drive new regulatory standards, ensuring these aircraft
operate safely in urban settings. Thus, eVTOL's success relies on combining tech
innovation with regulatory adaptation.

Approaches to regulating eVTOL operations vary significantly between
countries, reflecting different legal, economic, and technological realities. This
includes implementing experimental certifications for eVTOL and designating
restricted areas for test flights. At the same time, the FAA actively collaborates with
private companies to develop solutions for integrating eVTOL into national airspace.
One such initiative is the FAA’s participation in the "Urban Air Mobility" (UAM)
program, which aims to integrate eVTOL into urban environments. [1]

The European approach, coordinated by the European Union Aviation Safety
Agency (EASA), focuses on developing specific requirements for eVTOL at the EU
level. The European Union also emphasizes creating networks of urban air routes
facilitated by the development of appropriate infrastructure for eV TOL operations. In
addition, Europe places strong emphasis on environmental concerns, including
requirements to reduce emissions and noise pollution. [2]

There are two key regulatory aspects:

1. Licensing. The issue of pilot licensing for eVTOL presents a significant
challenge for regulators, as these vehicles differ from traditional airplanes and
helicopters. In the United States, the FAA is developing new requirements for
eVTOL pilots that combine airplane and helicopter operations skills, accounting for
the unique nature of vertical take-offs and landings. Meanwhile, in Europe, EASA is
working on a streamlined licensing system for eVTOL, emphasizing the importance
of understanding autonomous systems and electric propulsion technologies. In China,
the licensing process has also been simplified thanks to strong government support
for the sector, encouraging the rapid adoption of eVTOL technologies. [3]
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2. Maintenance. The maintenance of eVTOL aircraft differs from traditional
aviation due to the use of electric motors and new battery technologies. In China,
maintenance plays a crucial role in the rapid deployment of these vehicles, with the
government supporting the development of new service centers dedicated to eVTOL.
This ensures that the necessary infrastructure is in place to keep the aircraft
operational and safe.[4]

Regulations greatly impact the development and deployment of eVTOL
technologies, acting as both catalysts and obstacles. International bodies like EASA
and the FAA support Urban Air Mobility (UAM) projects by launching experimental
certification programs, allowing manufacturers to test and adapt new technologies
more quickly for commercial use. Additionally, establishing standards for
autonomous systems and battery technology fosters the creation of safe, reliable
solutions.

However, current regulations can slow eVTOL integration into transport
systems. The absence of unified standards for autonomous flights and varying
certification processes across countries complicate market entry. The certification
process remains lengthy and costly, challenging startups that must meet regulatory
standards.

Regional regulatory differences further complicate global eVTOL
development. The U.S. focuses on experimental flights and rapid testing, while
Europe emphasizes environmental standards. This disparity underscores the need for
harmonized international standards to ensure fair competition and simplify
certification.

Regulatory bodies are gradually adapting frameworks to new realities,
developing protocols to integrate eVTOL into urban infrastructure, including data
exchange with traffic management systems. These efforts aim to accelerate the
certification and adoption of new technologies in transport networks.

References: 1. Science Direct Urban Air Mobility: Safety Challenges,
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Urban Air Mobility: Systematic Review of Scientific Publications and Regulations for Vertiport
Design and Operations, https://www.mdpi.com/2504-446X/6/7/179 2022/06/19. 4. Springer Nature
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50



ISBN 978-617-05-0535-4. Integrated strategic management, portfolio, program and project management

FACTORS INFLUENCING THE QUALITY OF PROMPTS IN HUMAN-AI
INTERACTION

O. Lobach, I. Babych, Yu. Romanenkov
National Technical University ""Kharkiv Polytechnic Institute', Kharkiv
Kharkiv National University of Radio Electronics, Kharkiv

Prompts are one of the key elements of effective interaction between humans
and artificial intelligence (Al). A prompt is an input query or instruction formulated
by a user for an Al system to obtain the desired response. It defines the context,
purpose, and format of the task, guiding the model to generate relevant results [1].
Acting as a 'translator' between human natural language and Al algorithmic
processes, prompts allow for precise communication of intentions, avoidance of
ambiguities, and control over the quality of output data.

Well-crafted prompts help obtain more accurate and relevant results,
optimizing the process of information exchange between humans and Al. In the study
[2], a large-scale investigation of prompt methods was conducted, aimed at
systematizing and analyzing existing approaches to their development and application
in various contexts. This research allowed for the creation of an initial prompt
terminology, describing and structuring the main methods.

In this work, a cause-and-effect diagram of a prompt is constructed (see the
figure below), identifying six key factors that influence its quality: input data,
instructions, prompt methods, the human factor, technologies, and security. Below,
each of these factors is discussed with specific examples of prompts demonstrating
their impact on the outcome.

Input Data

Secumty

| Technologies

[ Prompt Quality ] :

[ Prompt Methods } Human Factor

Instractions

Fig. Cause-and-effect diagram of a prompt
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Key Factors Influencing Prompt Quality

1. Input Data The quality of a prompt largely depends on the provided input
data. Key aspects of input data include:

- Role (Persona): Defining a role helps improve the accuracy and formulation
of the response. Example prompt: Without a role: "Write about marketing strategies."
With a role: "Act as a digital marketing expert. Write about modern marketing
strategies for small businesses.” Result: The second prompt provides the Al with
context for a more professional and focused response.

- Topic: Specifying the topic directs the Al to relevant content. Example
prompt: Without a topic: "Tell me about technologies.” With a topic: "Tell me about
the use of artificial intelligence in medicine." Result: The second prompt narrows the
scope of information, making the response more focused.

- Purpose: Clearly stating the purpose of the query increases the likelihood of
obtaining the desired result. Example prompt: Without a purpose: "Write about
Python." With a purpose: "Write a short beginner's guide on the basic functions of
Python." Result: The second prompt clearly specifies the format and audience,
making the response more structured.

- Structure: A logical and clear structure of the query allows the Al model to
correctly understand the request. Example prompt: Without structure: "Tell me about
the benefits of blogging." With structure: "List 5 main benefits of blogging for
businesses and explain each of them." Result: The second prompt ensures a clear
format for the response.

- Format: Depending on the task, the format can be textual, multimodal, code,
etc. Example prompt: Textual: "Write an essay on the importance of education."”
Code: "Write a Python code to sort a list of numbers." Result: The format determines
the type of response generated by the Al.

- Constraints: For example, word count, prohibition of certain words, or data
format requirements. Example prompt: Without constraints: "Write about climate
change." With constraints: "Write a short text (100 words) about climate change
without using the term 'global warming'." Result: The second prompt limits the scope
and content of the response.

- Examples: Providing examples increases the accuracy of the result. Example
prompt: Without examples: "Write an advertisement for coffee.” With an example:
"Write an advertisement for coffee similar to this: 'Start your day with aromatic
coffee that awakens your senses!™ Result: The second prompt provides a style
sample, improving the response.

- Context: Relevant information, such as the current topic or previous
conversations. Example prompt: Without context: "What is blockchain?" With
context: "We were discussing cryptocurrencies. Explain what blockchain is and how
it is related to Bitcoin." Result: The second prompt ensures a connection with
previous information.

- Additional Information: Keywords, categories, etc., that help the model
better understand the query. Example prompt: Without additional information: "Write
about healthy eating." With additional information: "Write about healthy eating,
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focusing on the benefits of vegetables and fruits." Result: The second prompt
provides additional guidance for the response.

2. Instructions: Instructions play a key role in shaping prompts. Key aspects
include:

- Task Specificity: Using specialized terminology to obtain more accurate
results. Example prompt: Without specificity: "Write about finance." With
specificity: "Write about the basics of financial planning for startups, using terms like
'budgeting’, 'cash flow', and 'investments'.Result: The second prompt ensures a more
professional response.

- Clarity and Understandability: The query should be precise and free of
logical contradictions. Example prompt: Unclear: "Write something about
technologies." Clear: "Write about the impact of artificial intelligence on
manufacturing automation.” Result: The second prompt ensures an accurate response.

- Examples: Providing examples helps the Al better orient itself in the task.
Example prompt: Without examples: "Write about the benefits of veganism.” With an
example: "Write about the benefits of veganism, similar to this: 'Veganism helps
reduce environmental impact and improves health." Result: The second prompt
provides a style sample.

- Output Format: Defining the structure of the response (e.g., bullet points or
text). Example prompt: Without format: "List the benefits of sports.” With format:
"List 5 benefits of sports in bullet points.”" Result: The second prompt ensures a clear
structure for the response.

- Output Style: Choosing the tone (formal, informal) adapts the response to
the user's needs. Example prompt: Formal: "Write a formal letter about product
feedback." Informal: "Write a product review in a friendly style." Result: The second
prompt ensures an appropriate tone.

- Emotional Format: Including emotional markers enhances the
expressiveness of the text. Example prompt: Without emotions: "Write about a trip to
Paris." With emotions: "Write an inspiring text about a trip to Paris, using words like
‘charming’, 'unforgettable’, 'romantic’.” Result: The second prompt makes the text
more expressive.

- Basic Al Model Instructions: Using principles of instructing a specific
model improves its adaptation to tasks. Example prompt: Basic: "Write about climate
change.” With instructions: "Using data from recent studies, write about the impact of
climate change on agriculture.” Result: The second prompt ensures a more in-depth
response.

3. Security: Protecting confidential data and ethical aspects of interaction with
Al is critically important. Key risks include:

— Data leaks.

— Hacking attacks.

— Al hallucinations (generation of unreliable information).

— Open or vague prompts that increase the likelihood of unwanted responses.

Example prompt: Dangerous: "Write a code to hack a system.” Safe: "Write a
code for network security testing while adhering to ethical standards.” Result: The
second prompt ensures compliance with ethical standards.
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4. Prompt Methods: Various techniques significantly influence the
effectiveness of prompts. Among the most commonly used methods are:

— Comparative analysis.

—  Self-criticism.

— Contextual learning.

— Zero-shot learning.

— Thought generation.

— Decomposition.

Example prompt: Without a method: "Write about the benefits of electric cars."

With a method (decomposition): "Break down the topic 'benefits of electric
cars' into subtopics: ecology, savings, technologies. Write about each of them."
Result: The second prompt ensures a more structured response.

5. Technologies: The capabilities of the Al model determine the effectiveness
of prompts. Key aspects include:

- Model Quality: More powerful models generate better responses.

- Knowledge Relevance: The date of the last update of the Al's database
affects the accuracy of results.

- Usage Specificity: Understanding the capabilities and limitations of a specific
Al model.

Example prompt:

For a weak model: "Write about the basics of physics."

For a powerful model: "Write a detailed analysis of quantum mechanics with
examples." Result: The second prompt leverages the capabilities of a powerful
model.

6. Human Factor: The user is a key factor in the prompting process. Key
aspects include:

— Clear formulation of tasks.

— Critical thinking for analyzing and improving results.

— Understanding the rules and limitations of Al.

— Continuous learning and expanding knowledge about Al.

Example prompt: Without critical thinking: "Write about the benefits of
artificial intelligence.” W.ith critical thinking: "Write about the benefits and
drawbacks of artificial intelligence, analyzing potential risks." Result: The second
prompt ensures a more objective response.

Prompts are a powerful tool for optimizing interaction between humans and
artificial intelligence systems. The effectiveness of prompts depends on six key
factors: input data, instructions, prompt methods, technologies, security, and the
human factor. Future research will focus on automating prompt creation and
developing universal approaches for different types of Al models.

References: 1 Schulhoff, S., Ilie, M., Balepur, N., Kahadze, K., Liu, A., Si, C., Li, Y.,
Gupta, A., Han, H., Schulhoff, S., Dulepet, P. S., Vidyadhara, S., Ki, D., Agrawal, S., Pham, C.,
Kroiz, G., Li, F., Tao, H., Srivastava, A., ... Resnik, P. (2024). The prompt report: A systematic
survey of prompting techniques. arXiv. https://arxiv.org/abs/2406.06608. 2 Project Management
Institute. (2024). Al essentials for project professionals. PMI. https://www.pmi.org
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EXPLORING THE IMPACT OF GENERATIVE Al ON INSURANCE
DEVELOPMENT
O. Lobach, Y. Budiukov
National Technical University «Kharkiv Polytechnic Institute», Kharkiv

The insurance industry is currently navigating a pivotal moment, where the
emergence of generative artificial intelligence (Al) presents both significant
opportunities and complex challenges. As this transformative technology gains
momentum, it holds the potential to reshape key aspects of the insurance landscape,
including operations, customer interactions, and risk management. However, the path
to implementing generative Al is not straightforward, as it introduces a range of
interconnected issues that the industry must address [1].

This paper examines the crucial role that generative Al can play in the
Insurance sector by exploring several critical problems the industry is facing. One of
the key challenges is the mismatch between insurers’ efforts to enhance customer
service experiences and the growing demand from customers for more personalized
products that truly align with their unique needs and risk profiles. Additionally, many
insurance companies are grappling with legacy technology, as outdated IT systems
and infrastructure complicate the integration of new Al capabilities, impeding both
innovation and operational efficiency. Data silos further exacerbate the issue, limiting
the ability to fully leverage the vast amounts of data within the industry. Insurers also
face mounting competitive pressure to quickly adopt generative Al in order to stay
ahead of rivals, which contrasts with the traditionally cautious approach the industry
has taken toward new technology. Furthermore, concerns around trust and ethics,
particularly regarding privacy, data security, and the reliability of Al-generated
advice, pose significant barriers to widespread adoption. Finally, insurers must
navigate the complexities of restructuring their operational models to best capitalize
on generative Al, balancing centralized governance with the need for decentralized
innovation.

Next, we will examine potential solutions that aim to address the identified
challenges and support insurers in effectively implementing and leveraging
generative Al within their operations.

Customer-Product Mismatch

The disconnect between customer needs and insurance products can be
addressed through generative Al and machine learning models that align products
with individual requirements. By applying Natural Language Processing (NLP) and
sentiment analysis to customer feedback, such as reviews on platforms like Yelp,
insurers can identify areas for improvement and better match products to customer
expectations. Predictive models, like logistic regression, can forecast customer
preferences and behavior, enhancing product relevance [2]. Recommender systems
and customer segmentation techniques can further personalize product offerings,
ensuring they align with customer needs and preferences. These Al methods enhance
customer-product matching, improving satisfaction and operational efficiency.

Legacy Technology and Complexity

Generative Al can help modernize legacy code and automate IT and
development tasks, reducing complexity. Adopting a hybrid approach across IT and
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the enterprise can gradually address outdated IT systems. Additionally, open-source
Al solutions can improve interoperability and support containerization, streamlining
operations.

Data Silos and Underutilization

To overcome data silos, deploying federated data frameworks can ensure
meaningful customer data is accessible across the insurance sector. Facilitating data
access from both core and non-core systems enables local generative Al model
development. Additionally, integrating Al models that connect marketing, agency,
claims, and underwriting databases can enhance their effectiveness and relevance.

Competitive Pressure and Innovation Speed

Empowering business units to make Al-driven decisions allows for quicker
responses to changing market conditions and customer needs. Supporting innovation
at the point of Al usage, rather than imposing a single model across all needs, fosters
greater agility and relevance. For example, claims departments can use Al for faster
fraud detection, while underwriting teams can leverage Al to offer competitive
pricing. Research shows that decentralized Al models lead to a 2% improvement in
the run/build ratio, 14% faster time to market, 9% higher customer satisfaction, and
5% boost in customer retention. This suggests that empowering business units not
only accelerates innovation but also improves business outcomes, allowing insurers
to stay competitive and responsive to market demands [1].

Trust and Ethical Concerns:

Governance of model performance should prioritize fairness, transparency, and
the mitigation of inaccuracies. Ensuring that all models provide explainable results
and clear confidence levels in decisions is crucial. Additionally, heightened focus on
security, Al data stewardship, and privacy at the framework level is essential to
maintain trust.

Operational Model Challenges:

Developing Al governance frameworks that ensure model ethics, regulatory
compliance, and performance is essential across all Al models. An Al deployment
model that empowers business units, with support from IT and data science, can
enable cross-functional precision. Additionally, investing in training programs will
help employees effectively work with generative Al.

In conclusion, the insurance industry is at a crucial juncture where strategically
deploying Generative Al can tackle current challenges and promote business
expansion. By addressing these interconnected challenges, insurers can stimulate
innovation, enhance customer experiences, and gain a competitive advantage.
Nonetheless, successful integration of Al necessitates overcoming technological,
organizational, and customer-related hurdles, coupled with meticulous planning and
robust Al governance.

References: 1  Generative Al in the insurance industry. (n.d.). IBM.
https://www.ibm.com/thought-leadership/institute-business-value/en-us/report/insurance-
generative-ai. 2 Hossain, M. S., & Rahman, M. F. (2022). Customer Sentiment Analysis and

Prediction of Insurance Products’ Reviews Using Machine Learning Approaches. FIIB Business
Review, 12(4), 386—-402. https://doi.org/10.1177/23197145221115793
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DEVELOPMENT OF AN INTELLIGENT RECOMMENDATION SYSTEM
OF TELEGRAM CHANNELS FOR UNIVERSITY ADVERTISING
STRATEGY
O. Lobach, S. Horokhova,

National Technical University «Kharkiv Polytechnic Institute», Kharkiv

In the modern digital world, social media has become an integral part of
marketing strategies in various industries, including education. Many higher
education institutions use different social networks to attract freshmen, raise
awareness of their academic programs, and build their brand image [1]. Recently, the
popularity of the social platform Telegram has been especially high among young
people. As noted by researcher Khudoliy [2], the Telegram platform is actively used
for communication, receiving news, and searching for information by 100% of
Ukrainian first-year students and 88.9% of young people aged 17 to 19. The most
recent study by the International Republican Institute in 2024 also confirms that
Telegram is the most popular platform among Ukrainian youth, with 86% of
respondents aged 16-35 using it daily or several times a day [3]. These data
emphasize the growing role of Telegram as a tool for engaging young audiences,
making it an irreplaceable tool for communicating with potential students and
promoting educational services.

The large number of prospective advertising platforms with different topics,
audiences, and costs creates significant difficulties when choosing channels for
placing advertisements, even for experienced marketers. Accordingly, it requires a lot
of money and time from universities and other educational institutions. These
problems arise due to the lack of automated solutions that could, at a minimum, help
organizations with marketing implementation and, at a maximum, completely reduce
marketing costs while achieving the desired result.

The work is aimed at developing an intelligent recommendation system that is
able to automate the analysis of Telegram channels and provide recommendations on
choosing the most optimal ones for advertising university admission campaigns. The
goal is implemented by the development of a multi-module application that will
include downloading data from the Telegram API, its preliminary processing,
analysis, and interpretation of the results. It has been proven that the Python
programming language is one of the best tools for analysing social networks due to
its libraries for data processing and visualization [4], which is why the work is based
on the use of Python and libraries such as pandas and telethon, which allows access
to up-to-date information about channels and efficient processing.

To perform the analysis of the data received, a ranking system has been
developed that uses different statistical criteria for evaluating channels, such as
audience size, level of activity, and content relevance. According to research [5],
proper targeting is an important element of successful marketing strategies. It is
important not only to distribute content in mass, but also to target a specific audience
whose interests are aligned with the campaign goal. On Telegram, this can be
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achieved by carefully selecting channels that meet the needs of the audience. Thus,
channels targeted at applicants, their parents or teachers will be much more profitable
for the admission campaign than just popular but irrelevant ones. That is why an
additional criterion for content relevance was developed, which is calculated using
LLM, since this type of model is currently able to programmatically analyse the
content of a particular channel [6] and draw conclusions about its target audience.

The combination of statistical and content relevance criteria using the ranking
method is the basis for developing a recommendation algorithm that allows creating
an advertising strategy for an organisation. The use of modern technologies such as
LLM, Python and relevant libraries will significantly simplify the software
Implementation and create an advanced application.

The intelligent system is being created primarily for technical universities, in
particular, the system will be beneficial for use at the National Technical University
«Kharkiv Polytechnic Institute» to help the university better plan its advertising
campaigns by reducing the need for manual search and comparison of the channels.

To summarise, the proposed intelligent recommendation system of Telegram
channels will be able to provide universities with more accurate and relevant
recommendations for their admission advertising campaigns, thereby reducing costs
and increasing the reach of the target audience. As a result of the work, it is expected
to increase the efficiency of universities' marketing campaigns, which will contribute
to their competitiveness in the context of growing competition in the educational
services market.
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SELECTION APPROACH OF THIRD-PARTY LIBRARY USING
RADIAL CHARTS AND TOPSIS METHOD
0. Lysenko, I. Kononenko, A. Lysenko

National Technical University «Kharkiv Polytechnic Institute», Kharkiv

A preliminary study identified the challenge of selecting a third-party library
from multiple alternatives as a multi-criteria decision-making problem and
substantiated its classification within this domain. To address this challenge, a model
and method were developed to identify the most optimal alternative among third-
party libraries. The evaluation in the study focused exclusively on technical metrics;
however, the approach is flexible and can be extended to incorporate other types of
metrics, such as human or economic aspects, for a more comprehensive analysis.

We have considered three key factors that influence the selection of a third-
party library, each encompassing its own set of metrics. These factors include the
project environment (green-field or brown-field) where the library will be integrated,
the library's functionality, and its overall quality. To streamline the evaluation
process, we used a scale from 0 to 10 for assessing each library's metrics.

Then, we proposed method that emphasizes a structured, two-step process that
leverages crisp numerical data. These steps are designed to function independently
while offering complementary insights when combined. Their straightforward and
intuitive nature makes them particularly suitable for initial evaluations and
comparative analyses of potential alternatives.

The first step, the visual selection step, employs radial diagrams, which serve
as an efficient and user-friendly tool for visualizing and interpreting decision-making
criteria (see Table 1).

Table 1 — Brief summary of the visual selection step

pl‘\ﬁ_}&ﬂ Advantage
architecture
i Enables a swift and intuitive
identification of the most valuable,
Project T critical, or influential metrics in the
Sird-pacty competency . .
dependencies : : decision-making process,
facilitating faster evaluations.
Project Team proficiency i
oals and objecty library usag H
Rty Hhrany sage Disadvantage

Figure 1 — Sample of a library affiliation to R.estricts the number .Of metrics
the field project (green- or brown-) displayed on the diagram to

constructed using the median of evaluations | Preserve clarity and focus, which
may limit the comprehensiveness of

the analysis.
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Building on the use of radial diagrams, the second step — algorithmic selection
step — employs a part of TOPSIS method (see Table 2). This method ranks
alternatives i, where i = 1,m, based on normalized weighted scores v;; for metrics

J, where j = 1, n. It identifies the alternatives i that are closest to the ideal solution.
The set ] represents the metrics targeted for maximization. The significance of each
metric j is incorporated through weights w;, satisfying w; = 0,1, ¥7_; w; = 1. This
approach requires pre-consolidated evaluations x;; of the metrics for all alternatives
as input, ensuring a systematic and quantitative foundation for decision-making.
Finally, we should select the option with C; closest to 1.

Table 2 — Brief summary of the algorithmic selection step

o Xis Advantage

¥ xl_zj (1) Simplifies the evaluation of
involving trade-offs, such as
balancing cost against quality or

St = \/ZGm aXi('l?U) if j € J) _'”ij)zr @ speed against accuracy.
J

Vij = Wi
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Si = J Z(‘[miﬂi (vij) 6 €} =vi)®, (3)| The  outcome  can vary
J

significantly based on how
weights are assigned, requiring

S careful  judgment or expert
G=rer O0<G<L (4) | consultation to avoid biased
P results.

Last but not least, it is important to note that our approach focuses exclusively
on the metrics maximization, as this aligns with a scale from 0 to 10 applied across
all metrics during the evaluation process. Using a sample of technical metrics that
characterize a library's alignment with the project environment (green-field or brown-
field), lower values closer to O typically indicate a brown-field project. Brown-field
projects are generally considered a negative factor when replacing a third-party
library, as they often carry a higher risk of adverse impacts on the project.

The results obtained using the TOPSIS method can also serve as a validation
mechanism for subsequent approaches and methods based on alternative principles,
such as fuzzy numbers.

The study emphasizes the potential for further improving the accuracy and
reliability of the analysis by addressing the inherent uncertainty and subjectivity in
decision-making processes when selecting third-party development tools in IT
projects.
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DEVELOPMENT AND EVALUATION OF THE EFFICIENCY OF A

VIDEO INTERVIEW SYSTEM FOR ASYNCHRONOUS RECRUITMENT
A. Lysenko, V. Moiseiev

National Technical University «Kharkiv Polytechnic Institute», Kharkiv

Asynchronous video interview systems are effective tools for optimizing
recruitment processes, particularly in the context of widespread remote work. They
allow recruiters to assess candidates without requiring simultaneous participation in
interviews, significantly reducing time costs and administrative burdens. However,
the lack of proper automation and adaptation of these systems to the specific needs of
companies poses challenges for their implementation.

Objective. The development of a video interview system for asynchronous
recruitment that ensures process automation, simplifies interaction between recruiters
and candidates, and reduces time and financial costs.

Main part. The proposed system consists of several key modules, including
video response recording and storage, candidate assessment, and integration with
other HRM systems. It implements features for creating user profiles, conducting
customized interviews, and generating automated reports.

A module for analyzing non-verbal signals is integrated to enhance the
objectivity of candidate evaluation. The use of the OpenCV library allows real-time
video processing, including facial expression analysis to identify primary emotional
states (joy, surprise, neutrality, etc.). For this purpose, the Haar Cascade Classifier
model is used to detect faces, and DlIib is utilized for recognizing key facial
landmarks.

To analyze behavioral characteristics such as confidence or speech tonality, the
system integrates solutions based on PyTorch and TensorFlow frameworks. Neural
network models were trained on open datasets such as FER-2013 (for emotions) and
RAVDESS (for speech tonality). The architecture includes convolutional neural
networks (CNNSs) for visual data analysis and recurrent neural networks (RNNSs) for
processing audio streams.

Testing the module on 100 video interviews demonstrated an emotion
recognition accuracy of 88% and a tonal analysis accuracy of 85%. This significantly
improved the quality of candidate evaluation and reduced the impact of human bias
on the selection process.

Conclusion. The proposed video interview system demonstrates high
efficiency and is a promising tool for automating recruitment processes. Its further
development includes integrating artificial intelligence modules for more accurate
emotion analysis and expanding its functionality for use in other areas, such as
education.
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TOWARDS AUTOMATICALLY DERIVE DMN DECISION MODELS BY
INTEGRATING LLM AND RAG
V. Maliarenko, O. Cherednichenko
National Technical University «Kharkiv Polytechnic Institute», Kharkiv

Decision Model and Notation (DMN) is a decision modeling standard
developed by the Object Management Group (OMG) [1]. It provides a standardized
framework for modeling and automating business decisions and is widely used in
industries such as finance, healthcare, and logistics. The Decision Requirement
Diagram (DRD) is used to represent the requirements of decisions and the
dependencies between the various constructs in the decision model. Decision Tables
specify the underlying decision logic. DMN aims to provide a clear and simple
representation of decisions in a declarative form and assumes the invoking context,
which is responsible for ensuring correct invocation and execution of the decision, as
well as data processing and storage and propagation of data and decision results
throughout the process. This makes the DMN independent of the applications and the
invoking context, and allows it to take advantage of the maintainability, scalability,
and flexibility benefits inherent in service orientation for both modeling and decision
mining.

Manually compiling decision tables and converting decision rules from natural
language format to decision tables is a time-consuming and complex process. It
requires technical expertise and creates barriers for non-specialists. Advances in
Natural Language Processing (NLP) technologies such as Large Language Models
(LLM) offer new ways to address this challenge by translating natural language into
structured DMN outputs. LLMs like GPT-4 have already proven superior
performance for a variety of other NLP tasks. By integrating LLMs with Retrieval-
Augmented Generation (RAG), it is possible to increase the accuracy and contextual
reliability of generated tables. This approach simplifies DMN modeling, enabling
broader participation while maintaining consistency and scalability.

Automating the creation of DMN tables from natural language business rules

remains challenging. Translating rules into DMN-compliant formats requires domain
expertise and technical skills, creating barriers for non-specialists. Errors, such as
incomplete or overlapping rules, undermine decision reliability, particularly in
regulated domains like finance and healthcare [2]. Current approaches, including
NLP pipelines and decision tree models, simplify the process for business users [3].
NLP techniques extract decision logic from text, while decision trees automate the
conversion of predefined logic into DMN formats. These tools improve efficiency,
but primarily support specialists, leaving non-specialists without direct access to
DMN generation. Scalability and adaptability also remain key concerns. Rapidly
changing business rules require systems that can dynamically adapt without manual
intervention. Despite advances, existing solutions often lack the flexibility and
accessibility required for broader adoption [4].
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Integrating LLMs, such as GPT-4, with RAG provides a powerful approach to
automating the generation of DMN tables from natural language business rules.
LLMs excel at parsing and structuring decision logic, transforming statements such
as "If a customer is over 30 and has an income over $50,000, approve the loan™ into
structured, DMN-compliant output. Schema awareness is a critical component of this
approach, ensuring that decision rules are aligned with predefined entity structures,
attributes, and nested data. This alignment minimizes errors and ensures compliance
with DMN standards. In addition, RAG provides an extra layer of accuracy by
leveraging domain-specific knowledge to validate and refine the generated decision
logic, ensuring rule consistency, completeness, and exclusivity [5]. The result is fully
structured DMN tables in XML format, ready for direct use in decision systems. By
reducing the dependency on technical expertise and providing intuitive interfaces,
this approach empowers non-specialist users to engage in decision modeling while
maintaining reliability and scalability. Such a solution significantly improves the
accessibility and efficiency of DMN table generation.

Key challenges in automating DMN table generation remain unresolved.
Effective schema preparation and dynamic adaptation to evolving business needs are
critical to generating accurate decision logic. Validation processes require robust,
automated methods to ensure rule consistency, completeness, and compliance.
Improving usability through intuitive tools is essential to make the system accessible
to non-specialists. In addition, scalability requires systems that can seamlessly
integrate updates to business rules and domain knowledge without disruption.
Addressing these issues will refine DMN automation and ensure its scalability,
adaptability, and broader applicability.

By combining LLMs with RAG, it becomes possible to translate natural
language rules into structured DMN outputs with improved accuracy and contextual
relevance. This approach addresses key challenges such as reducing complexity,
ensuring consistency, and enabling broader participation in decision modeling.
However, open questions remain regarding schema preparation, validation
mechanisms, and adaptability to evolving business needs.

The integration of LLMs and RAG lays a strong foundation for further
research, paving the way for scalable, reliable, and user-friendly DMN automation
across diverse industries.
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63


https://doi.org/10.1007/s10618-020-00718-4
https://doi.org/10.1016/j.eswa.2022.118667
https://doi.org/10.48550/arxiv.2202.01110

ISBN 978-617-05-0535-4. Integrated strategic management, portfolio, program and project management

JUSTIFICATION FOR BUILDING A RECOMMENDATION SYSTEM
FOR THE FORMATION OF IT PRODUCT STRATEGIES
V. Moskalenko, M. Grinchenko
National Technical University «Kharkiv Polytechnic Institute», Kharkiv

The IT market is changing rapidly in today's environment. A strong product
strategy allows the company to quickly respond to changes and increase its
competitiveness without deviating from its strategic development trajectory. An IT
product strategy covers a system of processes that evolve and change along with the
external and internal environment of the company. An IT product strategy is a well-
defined action plan aimed at creating and developing a software solution that meets
market requirements and business needs. Wrong planning, uncoordinated priorities,
inability to adapt to the changing needs of customers (software users) can lead to the
exit of the product from the market. An effective product strategy integrates various
aspects of software product development, including IT market research (or a specific
market segment), design, engineering, marketing, and sales. Typically, the strategy
development process includes defining key goals, developing a roadmap, prioritizing,
and assessing risks [1]. Many tasks are solved, which requires a lot of different
information and processing of a large amount of data, at each stage of this process.
Let's consider these problems.

Step 1. Definition of goals. The vision and mission of the product, its business
goal, and the client's business values that will be implemented in the product are
clearly defined. It is necessary to align the product goals with the business goals of
the IT company, to understand the product goals not only by the product manager,
but also by the entire development team.

Step 2. Development of a roadmap. The path to achieving the defined IT product
goals is determined when developing a roadmap. It should include the main
development aspects, deadlines, and the expected results. It is necessary to take into
account the possibility of flexible adjustment of this map depending on changing
circumstances (response to market changes, changes in the competitive environment,
changes in customer needs and values, etc.).

Step 3. Priorities and evaluation of resources. Priority tasks are identified, and
the necessary resources are assessed at this stage. An IT product development budget
Is formed, and budgets for marketing support of the product over time are developed.
It is necessary to identify and review the competencies of all specialists involved in
the process of product development and support, as well as other resources that are
necessary to perform priority tasks.

Step 4. Risk assessment. Analysis and assessment of potential risks associated
with the development, implementation, use and support of an IT product are carried
out. Different types of risks, including market risks, are considered.

Step 5. Monitoring and optimization. Developing, implementing, and
maintaining an IT product are a continuous process that requires constant monitoring
and optimization. It is necessary to determine the success indicators of the IT product,
I.e. key performance indicators (KPIs) that meet the defined goals. You need to
constantly monitor their dynamics for effective product support. For example, you
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need to constantly analyze user reviews and follow new trends in the industry. This
will allow you to quickly adapt the product to changing conditions and identify
opportunities for product improvement.

Step 6. Feedback and communication. It is important to maintain constant
communication between all members of the development team, as well as with
customers and end users throughout the process of developing, implementing, and
maintaining an IT product. This will help balance the stakeholders’ expectations with
real results, identify problems in a timely manner, and find effective solutions to
support and improve the product throughout product life cycle.

Therefore, flexibility and adaptability are key components of a successful IT
product strategy. This will allow maintaining product competitiveness and meeting
user needs. The main role in defining the product strategy is played by the product
manager of the IT company. Important tasks of the product manager are to ensure
that the development team provides not only a minimum viable product at the first
stages of product life cycle, but also further tries to create the most viable product
that meets the changing customers’ needs and the business goals of the IT company.

It is proposed to develop the recommendation system to support the product
manager's work. The main purpose of the recommendation system is to analyze
various information about the customer’s needs (existing and potential IT product
users), identify certain patterns of their preferences, form recommendations for
improving the values of the product's KPI, which is the basis for the formation of
effective product strategies in the long term. Existing recommendation systems solve
the information overflow problem by separating useful pieces of data from a huge
amount of data provided by the user, for example, data on customer preferences, etc.
A recommendation system can provide predictions about future changes based on the
identification of certain patterns. Studies prove that the use of a recommendation
system improves the quality and speed of managerial decision-making [2].

Modern recommendation systems use machine learning algorithms to provide
suggestions based on the processing of large amounts of data [2]. They reduce the
time to find important data and patterns that are necessary to form product strategies.
It is proposed to use hybrid approaches using machine learning methods to develop a
recommendation system for strategic management of IT products [2]. This will allow
the IT company to personalize the customer experience with its products, identify and
balance the business needs of users by implementing the appropriate functionality of
the IT product.

The implementation and use of the proposed recommendation system will
enable the product manager to form effective product strategies, the implementation
of which will increase the company's sales in the highly competitive IT market.

References: 1. Bel, M. (2023) Developing an IT Product Strategy: 7 Key Steps.
https://www.linkedin.com/pulse/developing-product-strategy-7-key-steps-max-bel/. 2. Panarin, R.
Recommender System Using Machine Learning. https://maddevs.io/blog/recommender-system-
using-machine-learning/
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ANALYSIS OF IT-COMPANY CUSTOMER SEGMENTATION ISSUES
BASED ON CLUSTERING METHODS
V.V. Moskalenko, N. Fonta, V. Kosenko, A. Salo

National Technical University «Kharkiv Polytechnic Institute», Kharkiv

Customer clustering of an IT company is an important problem in marketing
and customer relationship management. The market customer is classified based on
general characteristics in traditional marketing, such as statistical information about
customers, lifestyle features and needs for an IT company's software product, or the
characteristics of companies' activities as a client of an IT company. But this is not
enough in today's ever-growing competition in the IT market. Customer clustering is
a powerful marketing analysis tool that can provide valuable insights into customer
behavior and preferences.

However, customer clustering is an analytical tool, and it has problems and
limitations. Let's consider the main issues that can affect the effectiveness of
customer clustering.

1. Data quality and availability. The quality and availability of data is one of
the main challenges of clustering IT company customers. Accurate and
comprehensive data is essential for effective clustering. Usually, there are incomplete
or contradictory data, the use of which can lead to inaccurate definition of clusters.
For example, if a customer's purchase history is incomplete, outdated, or data for
certain customers or for some versions of an IT product is missing, then it may affect
the accuracy of clustering results.

2. Choosing the right features for clustering. Choosing the right features is
critical to determining differentiation between customer segments. However, it can be
difficult to determine which features will provide an adequate division of customers
into segments. For example, the use of such general features as income, marital
status, profession, and similar features makes clustering questionable for buyers who
use IT product for private purposes. The customer clustering method based on
product information is proposed using a genetic algorithm in the paper [2]. Genetic
algorithms are used to determine the centers of clusters. Therefore, the choice of
features for clustering should be carried out for two types of users of IT products
when segmenting customers of an IT company: 1) entrepreneurs (companies,
holdings, etc.); 2) individuals (students, households, etc.).

3. Choosing the Right Clustering Algorithm. There are different clustering
algorithms, each with its own strengths and weaknesses. Different algorithms may be
more suitable for different data types or clustering purposes. For example, the k-
means clustering algorithm is widely used, but it may not be ideal for datasets with
complex or nonlinear data relations.

For example, the clustering-based approach to customer segmentation, which
combines the K-means method with RFE (Recency, Frequency, Monetary) modeling,
was discussed in the article [3]. This approach is simple and intuitive, allowing you to
segment customers so that customers with similar behavior and usage habits are
grouped together, then information is obtained that helps to understand the usage
patterns of a product or service. So, determining the most appropriate algorithm for a
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particular clustering problem requires expertise and a deep understanding of data and
objectives.

4. Determining the optimal number of clusters. Although clustering algorithms
group customers based on similarity, the number of clusters must be determined in
advance (the maximum number of clusters). Choosing too few clusters can
oversimplify customer segmentation, while choosing too many clusters can lead to
duplication or redundant segments. However, there is no ideal method for
determining the optimal number of clusters, as it depends largely on the specific data
set and business context.

5. Interpretability of clusters. Clusters are often represented by numerical
values, it makes difficult to understand the underlying meaning of each segment. For
example, a cluster may be defined by features combination that are difficult to
interpret or that have no obvious practical implications. It can hinder the usefulness
of clustering results and make it difficult for companies to effectively use them.
Visualizations and data exploration techniques can help reduce this issue by
providing a more intuitive view of clusters.

6. Scalability. Not all clustering algorithms can efficiently handle large data
sets. An IT company should consider the necessary computing resources and choose
algorithms that can handle different amounts of data. In addition, it can become more
difficult to interpret and apply clustering results with larger datasets. For example,
when an IT company expands its dealer network across multiple versions of IT
products, certain difficulties arise in collecting, analyzing and interpreting the
increased volumes of data.

7. Dynamic customer behavior. Customer behavior is not static, and it can
change over time. Segments can evolve over time, merging or splitting due to
changes in customer behavior or market dynamics. Clustering analysis provides
information based on historical data, but it may not capture changes in customer
preferences or behavior in real-time. Consequently, the company needs to regularly
update clustering models and adapt its marketing strategies to accommodate these
changes.

In conclusion, while customer clustering analysis has its challenges and
limitations, it remains a powerful tool for discovering new marketing opportunities
for an IT company. By understanding potential obstacles and taking steps to mitigate
them, IT companies can take advantage of customer clustering to improve their
product strategies and drive business growth.

References: 1. Potential Challenges and Limitations of Customer Clustering
https://fastercapital.com/topics/potential-challenges-and-limitations-of-customer-clustering.html.
2. Bafghi, E. P. Clustering of Customers Based on Shopping Behavior and Employing Genetic
Algorithms Engineering, Technology and Applied Science Research 7(1):1420-1424.
DOI:10.48084/etasr.752. 3. Wang, K. Introduction to clustering-based customer segmentation
https://medium.com/data-science-at-microsoft/introduction-to-clustering-based-customer-
segmentation-2fac61e80100.
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MODERN TECHNOLOGIES AND MANAGEMENT OF AIR_OXIGEN
MIXTURE FORMATION IN CPAP DEVICES
V. Mykhailov, I. Biletskyi
National University of Urban Economy named after O.M. Beketov, Kharkiv

Modern medicine faces unprecedented challenges, in particular, in the field of
treatment of diseases of the respiratory system, which are among the most common
causes of hospitalization and death in the world. In this context, innovative
approaches to lung ventilation are becoming critical for improving patients' quality of
life. One of the most effective solutions is the use of CPAP (Continuous Positive
Airway Pressure) devices, which maintain constant positive airway pressure. These
devices are indispensable for treating obstructive sleep apnoea syndrome and
supporting respiratory function in cases of cardiopulmonary failure or other acute
conditions.

The operation of CPAP devices is based on the principle of the formation of a
stable flow of air-oxygen mixture, which is delivered to the patient. Proper
adjustment of the composition of this mixture is extremely essential to ensure the
effectiveness of the therapy, prevention of complications and optimal use of
resources. Thanks to the rapid development of medical technologies, modern
solutions not only enhance the precision of settings but also enable process
automation, integration into the overall healthcare facility management system, and
remote patient monitoring.

This publication addresses a highly relevant topic, encompassing a wide range
of issues from the technical aspects of CPAP device operation to their integration into
the digital infrastructure of hospitals and the training of medical personnel for
effective use of these innovations.

A CPAP device creates positive airway pressure, preventing airway collapse
during inhalation. The primary operational element involves delivering an air-oxygen
mixture, which is formed by blending atmospheric air with medical oxygen in
specified proportions. The mixture parameters are adjusted either manually or
automatically, depending on the clinical case.

The main components of CPAP are the compressor that creates the airflow;
oxygen dosing system for the formation of a mixture; filters for air purification;
pressure and flow sensors for monitoring the operation of the device.

To form the air-oxygen mixture, proportional gas mixers are employed, which
provide automatic oxygen dosing. This allows for highly precise oxygen
concentration (FiO2) in the air-oxygen mixture and enables automatic parameter
adjustments. Manual adjustment of the oxygen-to-air ratio is used in emergency
situations or with portable devices, requiring a high level of expertise from medical
personnel and careful monitoring of the patient's condition.

Intelligent dosing systems based on artificial intelligence (Al) algorithms are
increasingly used today, offering adaptation to the patient's needs based on their
condition. Artificial intelligence algorithms process large amounts of data, including
medical history, previous ventilation parameters, blood oxygen level (SpO2),
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respiratory rate, and other physiological indicators. Based on this data, the system
creates a model that predicts how the patient's body may respond to various
ventilation parameters. Sensors of the CPAP machine collect data on the patient's
condition in real time, such as the level of blood oxygen saturation, airway pressure,
respiratory rate, and the degree of airway openness. Artificial intelligence processes
these indicators, analyses trends and determines the need to adjust parameters. The
algorithm can automatically adjust the pressure in the airways to prevent them from
closing (apnoea), the ratio of oxygen and air in the mixture to ensure the optimal
level of oxygen saturation, the rate of air supply depending on the patient's activity
level, allowing to avoid undesirable conditions such as hypoxia (lack of oxygen) or
hyperoxia (excess oxygen). Artificial intelligence is able to detect patterns that
indicate approaching critical conditions, for example, sudden deterioration of
respiratory function or sleep apnoea. Based on these forecasts, the device can warn
medical personnel in advance or independently activate the necessary operating
mode. 10T technologies allow remote control of CPAP machines using web interfaces
or mobile applications used to monitor and adjust parameters. Cloud services can
send notifications about technical malfunctions, reduced performance or the need for
device maintenance. Patients using CPAP at home can be monitored remotely by
doctors, which is especially important for patients with chronic conditions.

Hospital Management Systems (HMS) automate key processes for real-time
monitoring of CPAP device operations, including the storage of operational
parameters (pressure, flow, oxygen concentration) and their transmission to a unified
hospital database. This functionality enables medical staff to respond promptly to
changes in patient conditions. The systems also ensure the automatic recording of
CPAP usage data for each patient, facilitate therapy efficiency analytics to identify
optimal treatment protocols, and optimize device utilization. The integration of CPAP
devices into hospital management involves the implementation of technologies that
enhance the efficiency of CPAP usage, synchronize them with the overall healthcare
facility infrastructure, reduce patient service time, ensure personalized treatment, and
promote effective resource utilization. This integration improves the quality of
medical services, reduces costs, and creates a comfortable environment for both
patients and medical staff. Modern technologies in CPAP devices provide high
treatment efficacy for patients with respiratory disorders and open new opportunities
for innovation in healthcare.

References: 1. Shevchenko A.l. (2023) Strategy for the Development of Artificial
Intelligence in Ukraine: Monograph / Ed. by A.l. Shevchenko. Kyiv: IPSHI, 2023. 305 p.
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BASIC STRATEGIES OF ADAPTIVE MANAGEMENT OF THE
PROFESSIONAL TRAINING SYSTEM OF EMPLOYEES
O. Petrenko
Simon Kuznets Kharkiv National University of Economics, Kharkiv

The competitiveness of the enterprise depends on the speed of its reaction to
changes in the external and internal environment. Adaptation takes place in all
structural divisions of the enterprise, in particular, in the system of professional
training of employees (PSTE). The level of adaptation of PSTE depends on the
quality of formation and implementation of adaptive management strategies.

The works of the following scientists are devoted to research in the field of
adaptive enterprise management: T. Borova, H. Yelnikova, M. Kyzim, K. Kryvobok,
G. Nazarova, G. Polyakova, V. Ponomarenko, O. Raevneva, A. Chornyi,
V. Yachmenyova and others. The relevance of the research topic is due to the need to
form basic strategies for the adaptive management of PSTE at the enterprise.

The purpose of this work is to substantiate the strategies of adaptive
management of PSTE at the enterprise based on the determination of the level of
adaptation and the degree of adaptability of this system. The tasks that were solved to
achieve the set goal: the expediency of assessing the level of adaptation and the
degree of adaptability of the PSTE was substantiated; strategies of adaptive
management of the PSTE are proposed: increasing the internal property of the PSTE,
I.e. adaptability; the application of additional adaptation mechanisms related to PSTE.

PSTE is a complex system made up of many elements and interconnected with
other subsystems of the enterprise. V. Yachmenyova [1] notes that adaptability is an
internal property of the system, which can be hidden and difficult to measure. This
potential property is directly related to the level of adaptation of the PSTE to changes
in the internal and external environments [2].

The analysis of the scientific works of leading scientists and the study of the
state of professional training in Ukraine as a whole and separately at industrial
enterprises in the city of Kharkiv allows us to conclude that the following factors
influence the PSTE at the enterprise: external (scientific and technical progress, the
labor market, the legislative framework and the state training in the field); internal
(mission and strategic plans; organizational structure and functional responsibilities
of employees; competence of employees; qualifications of employees; state of
training at the enterprise; loyalty and experience of employees). In accordance with
the identified factors, the author developed criteria for assessing the level of
adaptation of the PSTE to individual impacts. The importance of each factor and
criterion was determined by an expert survey. As a result of building the factor-
criterion model, there is a general value of the level of adaptation of PSTE as a
whole, as well as adaptation to the influence of each of the factors separately.

A. Chornyi [3] notes that all factors considered in financial and economic
analysis can be divided into two groups: financial and non-financial (socio-
economic), material and intangible (intangible). Adaptability, both tangible and
intangible, can be one of these factors. To determine it, modeling with structural
equations is recommended, as it helps assess the influence of latent factors. The
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model’s purpose is to quantify how adaptability affects income levels. It allows for
calculating the portion of income attributed to the adaptability of PSTE, with a higher
portion indicating greater adaptability.

A comparison of the results of assessing the level of adaptation of the PSTE
and the results of determining the degree of manifestation of its internal property —
adaptability, allows to substantiate their direct relationship, to form reserves for
increasing the level of adaptation of the PSTE, to single out two main strategies of
adaptive management of the PSTE: aimed at increasing the internal property of PSTE
- adaptability; aimed at the application of mechanisms of adaptation related to PSTE.

The first strategy is based on the use of self-learning, mentoring, coaching,
budding, rotation, action learning and trainings to improve communication skills and
team interaction, which can contribute to increasing the level of adaptation according
to most factors of both the external and internal environment. These measures make it
possible to create conditions at the enterprise for building a self-learning
organization, the result of which is the continuous development and training of
employees, which is accompanied by a significant acceleration of the updating of
organizational knowledge, the acquisition of key competencies, and the formation of
sustainable competitive advantages. The application of the indicated learning
technologies helps to increase the degree of adaptability of PSTE.

The second strategy is based on the following measures to increase the level of
adaptation of PSTE: acceleration of the response of the professional training system
of employees to changes in the external environment, formation and implementation
of effective management decisions in relation to these changes; increasing employee
loyalty, reducing turnover, implementing an employee incentive system taking into
account the achievement of training and development goals; balancing the amount of
training with the costs of training at the enterprise.

The scientific novelty of the obtained results lies in the substantiation of two
basic strategies of adaptive management of the PSTE: aimed at increasing the internal
property of the PSTE, that is, its adaptability; targeted application of additional
adaptation mechanisms in accordance with the effects of individual factors. Further
scientific research will be aimed at substantiating tools for implementing basic
strategies of adaptive management of the PSTE.

References: 1. Yachmenova, V. M., & Osmanova, Z. O. (2010). Sutnist poniat «adaptatsiia»
ta «adaptyvnist» [The essence of the concepts «adaptation» and «adaptability»]. Visnyk
Natsionalnoho universytetu «Lvivska Politekhnika», (684), 346-353. [in Ukrainian].
2. Kryvobok, K. V. (2019). Suchasni aspekty upravlinnia adaptatsiinymy protsesamy na
pidpryiemstvi [Modern aspects of management of adaptation processes at the enterprise]. Suchasni
problemy upravlinnia pidpryiemstvamy: teoriia ta praktyka: Materialy mizhnar. naukovo-prakt.
konf., 18-19 ber. 2019 r. (s. 69-71). Kharkiv: FOP Panov A. M. [in Ukrainian]. 3. Chornyi, A.
(2011). Modeliuvannia nevidchutnykh aktyviv yak latentnykh pokaznykiv [Modeling intangible
assets as latent indicators]. Ekonomichnyi analiz, (8), 373-376. [in Ukrainian].
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APPLICATION OF Al IN PROJECT RISK MANAGEMENT: NEW
HORIZONS
V. Plakhov, N. Dotsenko
Kharkiv National University of Urban Economy named after O.M. Beketov,
Kharkiv

In today’s dynamic markets and project environments, risk management has
become one of the critical components of successful project management. Traditional
risk assessment and management methods often fail to account for the dynamics of
modern business and may be limited by human errors and subjectivity. Artificial
Intelligence (Al) offers new opportunities for forecasting, evaluating, and managing
risks, providing greater accuracy and adaptability in this process [1, 2].

One of the key aspects of implementing Al in risk management is its ability to
predict potential risks in the early stages of a project. Using machine learning (ML),
Al can analyze large volumes of historical project data and uncover hidden patterns
and trends that may indicate potential threats. Predictive algorithms enable real-time
analysis of current project conditions, identifying anomalies or deviations that may
signal risks [3, 4]. For instance, studies show that using Al for risk forecasting in
construction projects can reduce unexpected delays by 30% [5]. This approach is also
suitable for IT projects, where risks may involve requirement deviations, market
changes, or technical issues [6].

Al also enables the automation of risk management processes, including
assessment and monitoring. Using cognitive algorithms, Al can continuously evaluate
risks, automatically updating information on the project’s status based on new data.
This approach significantly reduces the time required for information processing and
allows for more rapid responses to changes [7]. Al also facilitates optimizing
resource allocation in a project based on risk probability assessments, reducing costs
and minimizing losses from risky events [8].

Integrating Al into risk management models, such as the “Three Lines of
Defense” (3LoD) model (Fig.), improves the organization’s overall resilience to risks.
This model integrates Al into three lines: operational control, risk management, and
independent audit [9]. For example, the first line of defense—operational control—
utilizes Al to automate operational monitoring and identify potential problems early.
The second line—risk management—uses Al to analyze and evaluate threats, while
the third line—independent audit—applies Al to assess risk management
effectiveness objectively [10.1].
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Al significantly enhances risk management efficiency by improving forecast
accuracy and automating routine tasks. Applying Al in projects reduces risk
management costs by 15-20%, accelerating decision-making through real-time data
processing [3, 6]. Additionally, Al helps mitigate human factor impacts, reducing the
likelihood of errors arising from subjectivity or insufficient information.
Consequently, it ensures a more flexible and adaptive approach to project
management, particularly under uncertainty [4, 8].

The further development of Al in project management will focus on advancing
predictive algorithms and integrating new technologies for risk management.
Implementing innovative solutions, such as Deep Learning and large language
models (LLMs), will allow for even more accurate risk predictions and the
development of effective prevention strategies [7, 10]. Specifically, combining Al
with big data and cloud technologies will create more integrated systems for risk
management capable of adapting to changing market and project conditions.

Al offers new opportunities for managing project risks by enhancing
forecasting accuracy and automating management processes. This reduces costs,
decreases the probability of errors, and improves project resilience to uncertainty.
Further research should aim to enhance Al algorithms for risk management and
expand their application across various industries.

References: 1. Li, H., Yazdi, M., & others. (2024). Harnessing Al for project risk
management: A paradigm shift. In Yazdi, M. (Ed.), Progressive decision-making tools and
applications in project and operation management. (Vol. 518, Studies in Systems, Decision and
Control). Springer. https://doi.org/10.1007/978-3-031-51719-8 16. 2. Yazdi, M., Zarei, E.,
Adumene, S., & Beheshti, A. (2024). Navigating the power of artificial intelligence in risk
management: A comparative analysis. Safety, 10(42). https://doi.org/10.3390/safety10020042.
3. Nenni, M. E., De Felice, F., & De Luca, C. (2024). How artificial intelligence will transform
project management in the age of digitization: A systematic literature review. Management Review
Quarterly. https://doi.org/10.1007/s11301-024-00418-z. 4. Haghighi, M. H., & Ashrafi, M. (2024).
A novel framework for risk management of software projects by integrating a new COPRAS
method under cloud model and machine learning algorithms. Annals of Operations Research, 338,
675-708. https://doi.org/10.1007/s10479-023-05653-3. 5. Tayal, V., & Kulkarni, P. (2023). Role of
artificial intelligence (Al) in risk management. AIP Conference Proceedings, 2736(1), 060037.
https://doi.org/10.1063/5.0170689. 6. Holtz, N., Wittfoth, S., & Gomez, J. M. (2023). Al meets risk
management: A literature review on methodologies and application fields. 2023 Portland
International Conference on Management of Engineering and Technology (PICMET), Monterrey,
Mexico, 1-11. https://doi.org/10.23919/PICMET59654.2023.10216845. 7. Kalogiannidis, S.,
Kalfas, D., Papaevangelou, O., Giannarakis, G., & Chatzitheodoridis, F. (2024). The role of
artificial intelligence technology in predictive risk assessment for business continuity: A case study
of Greece. Risks, 12(19). https://doi.org/10.3390/risks12020019. 8. Schuett, J. (2023). Three
lines of defense against risks from Al. Al & Society. https://doi.org/10.1007/s00146-023-01811-0.
9. Cox, L. (2023). AI-ML for decision and risk analysis. Springer International Publishing.
https://doi.org/10.1007/978-3-031-32013-2. 10. NIST. (2023). Artificial intelligence risk
management  framework (Al RMF 1.0). U.S. Department of Commerce.
https://doi.org/10.6028/NIST.Al.100-1
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PROBLEMS OF LOCALIZATION AND NAVIGATION OF UAVS IN
COMPLEX CONDITIONS
A. Rogovyi, V. Tymofieiev
National Technical University «Kharkiv Polytechnic Institute», Kharkiv

Currently, unmanned aerial vehicles (UAVS) are used in nearly all fields. Their
use in military operations has greatly contributed to their widespread adoption but has
also revealed numerous operational challenges. These include limited flight range,
GPS signal interference from tall structures and natural objects, the adversary’s use of
electronic warfare (EW) measures, the absence of satellite navigation systems
(GNSS) in some areas, and the blocking, spoofing, or unavailability of GPS. Such
risks are common in both military and civilian contexts.

In the military sphere, adversary disruption of GPS operations through active
jamming or signal spoofing is one of the primary countermeasures against UAVS.
Missions involving First Person View (FPV) drones typically require one operator to
use multiple UAVs to effectively achieve mission objectives due to the risk of
individual drone loss. The optimal composition for such missions is considered to be
small groups of 3-5 drones per operator. These operations are often conducted in
low-visibility conditions, such as at night or during adverse weather, where the use of
visual landmarks is impossible. Additionally, deploying stationary support
infrastructure for localization in combat zones is often unfeasible.

In the civilian sphere, for example, firefighting drones that rapidly detect and
localize new fire outbreaks in natural environments must effectively and
economically cover large areas. In these cases, visibility is often reduced by smoke,
low lighting, or adverse weather conditions, making landmark detection unreliable.
As in military scenarios, the use of stationary localization infrastructure is impractical
due to the need for rapid deployment and high mobility.

One approach to solve the localization problem is the use of heterogeneous
UAYV groups where a lead drone, equipped with advanced navigation capabilities or
operated in FPV mode, acts as a leader and serves as a reference for simpler, non-
autonomous follower drones.

The system is based on the “leader-follower” dynamic interaction model. The
lead drone, equipped with modern sensors and navigation systems such as visual-
inertial systems or operator control, acts as a reference point for the group. Follower
drones, equipped with basic onboard systems (cameras and flight controllers), use the
trajectory and position data from the leader for cooperative localization and
navigation. The system functions as a coordinated network, where follower drones
maintain relative positions to the leader, ensuring stable formation movement.
Implementing such a system provides:

« Economic efficiency by eliminating the need to equip each drone with
expensive Sensors;

+ Adaptation to conditions without GNSS and limited visibility;

* Reliable inter-drone communication to maintain cooperative behavior in
dynamic environments.
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Various methods and approaches can be applied to implement this concept:
 Perspective-n-Point (PnP) with triangulation;
* OpenVINS (Open-source Visual-Inertial Navigation System);
« Distributed Fixed-Time Velocity Observer;
 Visual Place Recognition [2];
 Visual-Inertial Odometry (VIO) [1];
* VI-SLAM (Visual-Inertial Simultaneous Localization and Mapping).
Thus, several methods address the localization problem for UAV groups, but
their practical implementation is complex and requires additional research and
approaches, making this task both relevant and timely.

References: 1. Ning, Y. (2023). A comprehensive introduction of visual-inertial navigation.
arXiv. https://doi.org/10.48550/arXiv.2307.11758 2. Zhang, L., Tian, Y., & Wei, D. (2024).
A visual-inertial localization algorithm using opportunistic visual beacons and dead-reckoning for
GNSS-denied large-scale applications. arXiv. https://doi.org/10.48550/arXiv.2411.19845.
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TOWARDS THE IMPROVEMENT OF THE UNIVERSITY'S
POSITION IN INTERNATIONAL RANKINGS BASED ON SYSTEM OF
RECOMMENDATIONS OF RESOURCE ALLOCATION
M. Shaposhnikov, M. Grinchenko
National Technical University «Kharkiv Polytechnic Institute», Kharkiv

In the context of globalization and increasing competition among higher
education institutions (HEIs), universities face challenges in the efficient
management of resources. The use of key performance indicators (KPIs) has become
an important management mechanism for HEIs. The main challenge is achieving the
planned KPI targets. KPIs are used to evaluate universities in international rankings,
such as QS World University Rankings (QS) and Times Higher Education (THE) [1].
The QS World University Rankings are among the most influential globally, and their
constantly evolving methodology significantly impacts the position of HEIs in the
rankings.

An analysis of global indices and rankings regarding the level and quality of
higher education in Ukraine shows that while several Ukrainian universities are
represented in leading global rankings, they do not occupy higher positions.
Researchers and practitioners in higher education focus on analyzing KPIs as a tool
for assessing HEI performance and enhancing the ranking of Ukrainian education. To
successfully improve the ranking positions of Ukrainian HEIs, it is necessary to focus
on key aspects such as academic reputation, scientific research, international
activities, and others. An analysis of scientific works helps identify the strengths and
weaknesses of HEIs according to QS criteria and demonstrates how HEIs can use this
data to improve their positions and increase competitiveness.

To achieve high positions in international rankings, HEIs need to invest in
specific areas of their activities. Since HEIs operate under resource constraints,
including financial limitations, they face the challenge of effectively allocating
resources to achieve planned KPI values, which are considered in international
rankings. However, investing in HEI activities is a multifaceted problem requiring
consideration of both current priorities and long-term goals.

Therefore, a recommendation system is proposed to help HEI management
make informed decisions regarding resource allocation aimed at improving the
university’s ranking positions. This system will use tools for the optimal distribution
of financial, human, and material resources, taking into account KPI priorities and
budget constraints. Implementing such a system will contribute to achieving balanced
results, considering the need for compromises between short-term needs and long-
term goals. This is especially relevant in the context of limited HEI resources.

The recommendation system will be developed based on a hybrid approach,
including the Knowledge-Based Recommendations method to incorporate expert
knowledge about the significance of indicators and the Content-Based Filtering
method to analyze historical data of HEIs [2-3]. Knowledge-Based
Recommendations will use information about the specific characteristics of HEIs,
their strategies, and the importance of each KPI. Based on conducted research, it was
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found that for HEIs with a strong academic reputation, investments in scientific
research may be more effective. For HEIs with lower internationalization indicators,
directing funds toward attracting international students is more appropriate. Such
recommendations are created based on identified patterns of KPI impact on HEI
rankings. Thus, the research justifies the feasibility of using the Knowledge-Based
Recommendations method to solve the problem of determining optimal investment
directions, considering the strategic priorities of the institution.

Using the Content-Based Filtering method, the historical data of the university,
including the results of investments in HEI activities and the achievement of planned
KPI values, are analyzed. As a result of this method, HEI management receives
personalized recommendations based on comparing planned and achieved values for
each indicator. For example, if it is found that increasing funding for the teaching
staff has contributed to improving the student-to-teacher ratio, the system may
recommend increasing investments in this area. Additionally, to determine optimal
HEI development strategies, the similarity of KPI values with those of other HEIs
holding higher ranking positions is analyzed.

To allocate resources among HEI activity areas for increasing KPI values, it is
proposed to use multi-criteria optimization. To solve the multi-criteria optimization
problem, a genetic algorithm and machine learning methods will be used. This will
allow for budget constraints to be considered and offer effective options for resource
allocation. As a result, scenarios will be modeled that take into account possible risks
of chosen decisions and identify the KPIs that have the most significant impact on
HEI rankings. It is proposed to develop predictive models within the recommendation
system to evaluate the long-term consequences of the resulting HEI resource
allocation scenarios. For example, the system might suggest reducing investments in
HEI publication activities in favor of infrastructure projects if it is determined that
this can contribute to an increase in the KPI for international activities.

Thus, the proposed recommendation system is a strategic tool for managing
HEI resources. Integrating this system into the strategic management framework of
HEIs and its application will promote the efficient use of HEI resources to achieve
planned KPI values. This, in turn, will contribute to improving the HEI’s ranking and
its competitiveness on the international stage.

References: 1. Estrada-Real, L., Cantu-Ortiz, F. (2022), " A data analytics approach for
university competitiveness: the QS world university rankings ", International Journal on Interactive
Design and Manufacturing, Vol. 16, P. 871-891 https://doi.org/10.1007/s12008-022-00966-2
.2.Uta, M., et al. (2024). Knowledge-based recommender systems: Overview and research
directions. Frontiers in Big Data, 7(Recommender Systems), Article 1304439.
https://doi.org/10.3389/fdata.2024.1304439. 3. Aggarwal, C. C. (2016). Recommender systems:
The textbook. Springer. https://doi.org/10.1007/978-3-319-29659-3.
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THE 5C GOAL-SETTING MODEL IN MARITIME INDUSTRY
DEVELOPMENT PROJECTS
O. Sherstiuk
Odessa National Maritime University, Odessa

Maritime industry development projects ensure global trade, transportation,
and environmental stability. The maritime industry forms the backbone of the
worldwide economy, handling over 80% of international trade goods. However,
modern challenges such as climate change, growing demand for environmentally
clean technologies, and automation require the industry to implement innovative
solutions. Managing such projects demands a comprehensive approach that considers
the multifaceted nature of processes and the need for sustainable development.

The 5C model (Context, Concept, Collaboration, Commissioning, Continuity)
forms a holistic approach to project management, allowing for systematic evaluation
of external and internal factors while primarily focusing on the staged achievement of
goals with consideration for long-term sustainability (Fig).

External and Internal Analysis Market and Regulations

A P

Context Strategic Goals KPls & Planning

A Al

Concept Internal Teams External Stakeholders

4 4 P

Collaboration Implementation Monitoring & Control

A A 4

Sustainable Continuous

Commissioning Development [mprovement
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Fig. — 5C Model Implementation Stages in Maritime Industry Development Projects

During the context analysis process, special attention is paid to evaluating
external and internal factors affecting the project [1]. External analysis includes
macroeconomic indicators, global trade trends, international regulatory requirements
and environmental standards, technological innovations, and industry digitalisation.
An important aspect is studying the competitive environment and market dynamics,
including geopolitical factors and trade relations between countries. Internal analysis
focuses on assessing the technical condition of the fleet and port infrastructure,
personnel qualifications, and management system effectiveness. Particular attention
Is paid to analysing financial resources and investment opportunities and evaluating
operational efficiency and service quality.
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The main project objectives are defined at the concept formation stage, and
specific tasks for their achievement are developed. Strategic planning includes
formulating a clear project vision and mission and establishing long-term and short-
term goals [2]. The operational planning process involves developing detailed
implementation plans, establishing key performance indicators, and determining
necessary resources and budgets. An essential element is creating an effective
monitoring and controlling task implementation system.

Collaboration is critically important for successful project implementation in
the maritime industry. Internal interaction involves forming effective project teams
and precise distribution of responsibilities among participants. Special attention is
paid to establishing department communication channels and creating personnel
motivation systems. External interaction means partnerships with ports and logistics
companies and cooperation with regulatory bodies and classification societies. An
important aspect is establishing effective interaction with suppliers, contractors, and
clients.

The commissioning stage focuses on the practical implementation of developed
plans and necessary changes. Technical implementation includes developing detailed
specifications and requirements, implementing new technologies and systems, and
modernising existing infrastructure considering modern environmental standards.
Process management involves creating an effective quality management system,
implementing optimised operational procedures, and developing emergency action
plans [3].

Ensuring continuity is a key factor in the long-term success of maritime
industry development projects. Sustainable development is achieved through
implementing environmentally clean technologies and optimising resource use.
Significant attention is paid to personnel development, employee qualification
improvement, and continuous improvement of processes and systems.

Implementation of the 5C model provides numerous substantial advantages for
maritime industry organisations. The systematic approach ensures comprehensive
consideration of all activity aspects and balanced decision-making. The model’s
flexibility allows adaptation to changes in the external environment and quick
response to new challenges. Focus on sustainable development contributes to
achieving long-term goals while considering environmental responsibility and social
sustainability. Efficiency improvement is achieved through resource use optimisation
and operational performance enhancement, leading to cost reduction. Ensuring
effective collaboration creates synergistic effects and promotes the involvement of all
participants in the project implementation process.

References: 1. Shakhov, A., Kyryllova, O., Sagaydak, O., Piterska, V., & Sherstiuk, O.
(2022). Conceptual risk-oriented model of goal setting in the implementation of concession projects
in seaports. CEUR Workshop Proceedings, 3295, 149-158. 2. Oleh, T. M., Rudenko, S. V., &
Gogunsky, V. D. (2013). Evaluation of the effectiveness of environmental projects. Eastern-
European Journal of Enterprise Technologies, 1(10/61), 79-82. 3. Kovtun, T. (2020). Determining
the role of ecologization in achieving the goals of sustainable development. Development of
Management and Entrepreneurship Methods on Transport, 2(71), 63-81.
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DEVELOPING PERSONALISED LEARNING AND SKILLS
DEVELOPMENT STRATEGIES USING Al.

I. Shuba
National Technical University «Kharkiv Polytechnic Institute», Kharkiv

Behavioral competencies are essential to effective project management, as they
help ensure teamwork, make informed decisions, and maintain communication
between stakeholders. Key competencies include leadership, communication skills,
stress tolerance, adaptability, and emotional intelligence [1]. Developing these skills
helps project managers improve their performance, helps them better understand the
team's needs, and keeps them highly motivated. Artificial intelligence (Al) plays an
important role in creating individual learning paths that take into account the
characteristics of each student or employee.

The main goal of this study is to explore the possibilities and prospects of using
Al to develop personalized learning strategies and competence development.

Personalized learning is a process in which educational content is adapted to
the needs, interests, and level of knowledge of the learner. Today, many platforms,
such as Moodle, Canvas, and Google Classroom, allow for a partial implementation
of an individual approach. However, the integration of Al significantly expands the
capabilities of these systems.

To effectively develop and implement personalized learning strategies, it is
advisable to use Al at each of the following stages:

1) data collection and analysis based on previous learning outcomes,
guestionnaires, etc;

2) planning to identify needs, key competencies, and learning objectives;

3) adaptation of learning content to educational goals and needs, for example,
development of materials of different levels of complexity;

4) monitoring using Al to continuously analyse progress and make changes to
the personalised learning strategy.

Al provides in-depth analysis of data, such as learning history, level of
learning, pace of work, and offers recommendations for optimising the learning
process. For example, adaptive algorithms identify knowledge gaps and create
personalised learning paths. Chatbots integrated into learning platforms provide
timely assistance by answering students' questions in real-time. The developed
models of personalised assistants, pre-trained on specific sources, will save time in
searching for the necessary information.

In the course of the experiment, generative Al models such as Chat GPT
(version 4.0) [2], Gemini [3], and Deepseek [4] were used to analyse leadership skills
of masters of the project management program in the field of information technology.
To do this, students filled out questionnaires that were attached to the generative
models in turn with a request to analyse the students' questionnaires and provide
recommendations for improving the leadership skills of future project managers.

All three generative models in one of the questionnaires identified and focused
on strengths with explanations of which questionnaire question was responsible for a
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particular ability. For example, «among the strengths are the ability to take
responsibility, organisational skills and the desire for independence. For example, the
answers to questions 16 and 43 indicate a deliberate approach to decision-making and
a willingness to see things through». They also highlighted problem areas: «however,
weaknesses such as lack of self-confidence, indecisiveness and conflict avoidance
can hinder effective team management. This is evident in the answers to questions 14,
19 and 33, where people admit that they may get lost in situations of disagreement or
avoid heated discussions» [4].

Next, generative models suggested ways to improve the respondent's
leadership skills: «it is recommended to focus on developing self-confidence,
communication and decision-making skills. Courses on effective communication,
conflict management, and emotional intelligence will be effective. Practical
exercises, such as public speaking, active listening, and case analysis, will help, to
consolidate theoretical knowledge. It is also important to work on confidence through
a success diary and relaxation techniques to reduce stress» [3-4]. The Deepseek
model offered a selection of books that would provide an in-depth understanding of
leadership principles. The GPT chat offered a monthly plan to improve time
management skills and training to improve public speaking.

In the next experiment, in order to determine leadership qualities, generative
models were asked to analyse the work done by students on the topic «ldeal project
manager. My vision». Students chose the option of implementing the task
independently. For the study, generative models chose a text format and infographics.
In both papers, the Al identified weaknesses in risk management skills and the
quality of recommendations to deepen knowledge of decision-making methodologies
in project management and English language skills.

Acrtificial intelligence opens up great opportunities for developing personalised
learning strategies that help build the necessary competencies of a project manager.
Effective implementation of Al in education requires close cooperation between
teachers, students, and technology developers.

References: 1. Project Management Standard and Guide to the Project Management
Body of Knowledge (PMBOK Guide) seventh edition (2022) translation. Project Management
Institute. Inc. ISBN: 978-1-62825-664-2 https://pmdoc.ua/free_pmbok ua. 2. OpenAl (2022).
ChatGPT (GPT version 4.0). [Computer program]. Available at: https://openai.com/blog/chatgpt.
3. Gemini (2023). [Computer program]. Available at: https://gemini.google.com. 4. Deepseek
(2024). [Computer program]. Available at: https://chat.deepseek.com/.
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RESEARCH OF APPROACHES TO DESIGNING A SUPPORT SYSTEM
FOR USERS OF AN INTERNET RESOURCE
A. Zhelyeznyak, R. Padyuka, Kh. Dzoba
Lviv National Environmental University, Lviv

User support systems for Internet resources are an integral part of their
operation and interaction with visitors to the websites of commercial and state-owned
enterprises and organizations, public authorities, etc. A preliminary analysis of
support systems for Internet resources of commercial institutions, in particular online
stores, has shown that such companies spend significant financial resources to create
highly efficient and functional user support systems. In this regard, there is a need to
study approaches and justify the choice of the most effective forms of support
systems for users of Internet resources.

Customer support for companies can take various forms. Selber St., Johndan J.,
and Brad M. (1996) identified two most common types, namely paper and online,
considering the segmentation and target needs of the main user groups. With the
development of technology and the Internet, customer support tools have expanded
through the more effective use of chatbots, query management systems,
recommendation algorithms, etc.

The design of an effective support system for users of online resources depends
on the goals and functions of the system, which can combine end-user support and
service desk services.

Since the main purpose of online customer support systems is to track and
effectively respond to customer requests and complaints, the most popular forms of
customer support include community forums, communication via social networks and
messengers, phone support, email, publishing customer reviews, live chat support,
chatbots, and digital assistants based on artificial intelligence, CRM systems,
publishing feature articles and help center instructions, and hosting a FAQ section.

In general, there are several models of support systems for users of Internet
resources, namely:

1) self-service model, which involves the use of knowledge bases, FAQs, and
reference books on the website;

2) interactive support model, which includes customer interaction with real
operators or chatbots;

3) a model based on hybrid solutions.

In designing and implementing models of a support system for users of an
online resource, one can also distinguish such approaches as implementing proactive
support and assistance in advance (before the client's request), integration with
communities, and provision of multichannel service.

Today, one of the most popular tools for supporting customers and users of
online resources is various chatbots, which can be implemented by placing
appropriate buttons and pop-up forms on the website. Web-based customer support
chat can be either «livey», involving communication between the user and an agent
specializing in the subject of the request, or using digital assistants.
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The choice of a particular tool depends on the needs of clients and the financial
capabilities of the company or organization. A small local company with a youth
target audience may initially communicate with customers via messengers and social
media (e.g. Instagram). At the same time, large companies or corporations can use
omnichannel platforms to process customer requests (such as Zendesk), or develop
their comprehensive support system to cover all possible communication methods.

The study identified the following challenges that may affect the choice of
forms of customer support for online resources:

1) ensuring the speed of response to user requests (including 24/7);

2) personalization and individuality of the approach to customer service,
maintaining a history of communication;

3) processing of non-standard customer requests;

4) taking into account cross-cultural and regional peculiarities of user behavior;

5) support for multilingual service for different international markets;

6) ensuring the confidentiality and security of services.

The development of generative artificial intelligence technologies and the
creation of digital assistants based on them can help solve problems related to the
personalization of customer service and support for multilingual service. According
to Cassidy K. (2024), the expected effect of using a multilingual digital assistant in
comparison to traditional call centers and service desks can be both a personalized
global experience of a chatbot and improved accessibility of the brand itself.

In 2024, companies such as Google, Apple, and Amazon were among the most
famous manufacturers of digital assistants with artificial intelligence. A promising
area of application of this technology is the introduction of a system for analyzing
large volumes of feedback and requests.

In general, the implementation of a user support system should be carried out
in a comprehensive manner, taking into account both the specifics of the online
resource and the number of requests and available resources.

References: 1.Selber St., Johndan J., Brad M. (1996). Online Support Systems. ACM
Comput.  Surv. 28. 1996. pp.197-200. 10.1145/234313.23437.  Retrieved  from
https://www.researchgate.net/publication/220566330_Online_Support_Systems. 2. Cassidy K.
Multilingual Chatbots: The Gateway to Informed, Language-Specific Strategies and Engaged
Customers.  Retrieved from  https://masterofcode.com/blog/engaging-your-customer-with-a-
multilingual-chatbot.
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AUTOMATION OF DOMAIN-DRIVEN DESIGN PRINCIPLES: NEW
MODELS
V. Zhumik
National Aerospace University named after N.Ye. Zhukovsky «Kharkiv Aviation
Institute», Kharkiv

Modern software systems are rapidly increasing in complexity due to growing
demands for scalability, adaptability, and business logic integration. This complexity
often leads to challenges in maintaining consistency across teams and modules,
especially in large-scale projects. Domain-Driven Design (DDD) is an approach that
addresses these challenges by structuring software architecture around the core
business domain. By emphasizing concepts like bounded contexts, aggregates, and a
ubiquitous language, DDD ensures a clear alignment between software components
and business requirements. However, despite its theoretical advantages,
implementing DDD in real-world projects often reveals significant obstacles.

A common issue is the lack of clarity in maintaining the boundaries of bounded
contexts. As projects scale and new team members join, it becomes increasingly
difficult to preserve the integrity of these boundaries. Violations of aggregate
principles and the inconsistent application of the ubiquitous language exacerbate
these challenges, leading to semantic discrepancies, redundant code, and poorly
defined interdependencies. These problems contribute to higher technical debt,
increased maintenance costs, and inefficiencies in collaboration across teams.

The goal of this research is to address these challenges by introducing
automation into the application of DDD principles. Specifically, the proposed
methods and models aim to formalize the core principles of DDD, enable their
objective verification, and ensure consistent adherence throughout the software
development lifecycle. By achieving this, the study seeks to improve key metrics,
including reduced code complexity, minimized duplication, streamlined maintenance
efforts, faster implementation of business requirements, and more efficient
onboarding of developers.

The methodology for this research is built on three pillars: formalization,
ontological modeling, and CI/CD integration. Formalization involves representing
aggregate relationships through dependency graphs. These graphs allow for a
structured visualization of interactions between aggregates, making it easier to
identify violations of bounded context boundaries. For example, when one aggregate
begins to depend excessively on another, this dependency can be flagged for review.

Ontological modeling is another critical component. Inconsistent terminology
Is a significant source of miscommunication and errors in software projects. To
address this, ontologies are used to enforce adherence to a ubiquitous language. This
approach ensures that all team members and components of the codebase use
consistent and well-defined terms, reducing semantic errors and improving overall
code readability.

The third pillar is the integration of these automated checks into CI/CD
pipelines. Continuous integration and deployment processes provide an ideal
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framework for real-time validation of code against DDD principles. Automated tools
can scan code for violations, such as unapproved dependencies or deviations from the
agreed terminology, at each stage of development. This proactive approach prevents
issues from escalating and ensures that compliance is maintained throughout the
project lifecycle.

The results of this research highlight the effectiveness of automating DDD
principles. One significant outcome is the improvement in code quality. By reducing
code complexity and duplication, teams can produce cleaner, more maintainable
code. This, in turn, reduces the time and cost associated with debugging and
maintenance. Another notable benefit is the enhancement of team collaboration. With
a consistent terminology and clear architectural boundaries, communication among
developers becomes more efficient, minimizing misunderstandings and conflicts in
the codebase.

The integration of these tools into CI/CD pipelines has also proven to be a
transformative step. Automated validation enables teams to detect and address issues
early, reducing the risk of technical debt and ensuring that changes to the codebase do
not introduce new violations of DDD principles. Additionally, the use of dependency
graphs and ontological models provides valuable insights into the system's
architecture, allowing for more informed decision-making during development and
maintenance.

In conclusion, the automation of Domain-Driven Design principles represents a
significant step forward in the creation of high-quality software systems. The
proposed methods and models not only bridge the gap between DDD theory and
practice but also offer a scalable and practical solution for modern software
development. By formalizing aggregate interactions, ensuring terminological
consistency, and integrating compliance checks into CI/CD pipelines, this approach
delivers tangible benefits in terms of code quality, team collaboration, and project
scalability. Future work may focus on extending these methods to support diverse
architectural styles and adapting them to specific domains, such as healthcare,
finance, or logistics. This research demonstrates that the automation of DDD
principles is not just a theoretical concept but a practical pathway to achieving robust,
efficient, and maintainable software systems.

References: 1. Evans, E. (2003). Domain-Driven Design: tackling complexity in the heart
of software. Addison-Wesley Professional. https://www.informit.com/store/domain-driven-design-
tackling-complexity-in-the-heart-9780321125217. 2. Vernon, V. (2016). Implementing Domain-
Driven design. O’Reilly Online Learning. https://www.oreilly.com/library/view/implementing-
domain-driven-design/9780133039900/. 3. Fowler, M. (2010). Patterns of Enterprise Application
Architecture. Addison-Wesley Professional.https://martinfowler.com/books/eaa.html.
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loT TECHNOLOGIES FOR ENVIRONMENTAL MONITORING OF
FREIGHT TRANSPORT
V. Ziuziun
Taras Shevchenko National University of Kyiv, Kyiv

Modern freight transport is an integral part of the global logistics system, but its
Impact on the environment is becoming increasingly evident. According to the
European Environment Agency, the transport sector accounts for over 25% of all CO-
emissions in Europe. This problem is incredibly relevant for Ukraine as well. In light
of growing demands to reduce environmental impact and improve transport energy
efficiency, the implementation of innovative technologies is an urgent necessity. One
promising solution is the creation of an 10T system for monitoring the environmental
sustainability of freight transport.

The urgency of addressing this issue is further underscored by the global
commitments to combat climate change, such as the Paris Agreement, which seeks to
limit global temperature rise by reducing greenhouse gas emissions. Freight transport,
as a key contributor to CO: emissions, has become a focal point for both
policymakers and industry leaders. The integration of advanced technological
solutions into transport systems is not only a response to environmental challenges
but also a strategic move toward meeting international sustainability goals.

Additionally, the growing economic and technological interdependence among
countries makes it essential for national logistics systems to align with global
standards of environmental performance. Ukraine's strategic location as a transit hub
between Europe and Asia positions it uniquely to leverage innovative 10T systems
[1]. By adopting advanced monitoring and optimization technologies, Ukraine can
enhance its role in international logistics while addressing pressing environmental
concerns.

The primary goal of the development is to create a system capable of not only
providing real-time control of transport’s environmental performance but also
offering recommendations to enhance its operational efficiency.

The main objectives are:

> collect data on harmful emissions, fuel consumption, and engine
performance;

> analyze the collected data in real-time;

> detect anomalies and generate optimization recommendations;

> automatically generate reports in compliance with international

environmental standards.

Methods and technologies from sensors to cloud platforms. To achieve the set
goals, the system integrates modern hardware with powerful analytical platforms and
user-friendly interfaces.

|. Hardware.

»  emission sensors (detect levels of CO,, NOy, CyH,, and other harmful
substances).
»  GPS trackers (monitor routes, speed, and movement conditions).
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»  fuel sensors (provide fuel consumption control and identify possible
leaks).

»  weather sensors (consider the impact of external factors (temperature,
humidity)).

I1. Cloud Platform.

The system utilizes cloud technologies such as AWS or Google Cloud to process
large volumes of data in real-time. Using machine learning algorithms, the system
forecasts equipment conditions and generates route optimization recommendations.

[11. User Interfaces.

Web and mobile applications provide convenient access to data, enabling
managers and operators to monitor the transport’s condition and plan its operation.
Integration with ERP systems and logistics platforms via APl makes the system even
more functional.

The implementation of the IoT system contributes to achieving significant
results in various industries. Logistics companies, for instance, gain the ability to
control emission levels in real-time, optimize fuel consumption, and detect technical
issues early. In the construction industry, this allows for reducing the environmental
impact of heavy machinery and enhancing economic efficiency.

The development and implementation of loT systems come with certain
technical challenges. One of them is ensuring the accuracy of sensor operation in
challenging conditions, such as low temperatures or high air pollution. Special
materials and technologies are used to enhance equipment reliability. Another
challenge is integrating 10T systems with outdated infrastructure. In response,
adapters and universal APIs have been developed to ensure compatibility.

The proposed 10T system offers significant prospects for sustainable
development. Its scaling and enhancement, particularly integration with automated
fleet management systems, will further reduce the negative impact of transport on the
environment. Future research will focus on improving data analysis algorithms and
developing new forecasting methods.

Conclusion. Integrating 10T technologies into freight transport is not only a
means to reduce environmental impact but also a tool to enhance company efficiency.
A system combining modern sensors, cloud technologies, and machine learning
algorithms has the potential to become a key element in the environmental
transformation of the transport sector. Implementing such innovations is an important
step toward a sustainable future.

Reference: 1. Ziuziun V., Parasiuk L. «loT in the transportation sector: opportunities and
challenge,» XLIII International scientific and practical conference «Modern Challenges and
Achievements of the Scientific Community of the 21st century» (October 16-18, 2024) Narva,
Estonia. International Scientific Unity, 2024. — P. 65-70 https://doi.org/10.70286/1SU-16.10.2024
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ALGORITHMS FOR MANAGING REQUIREMENTS FOR IT PROGRAMS
AND STRATEGIES THROUGH BRM INTEGRATION INTO THE
SOFTWARE DEVELOPMENT AND MANAGEMENT LIFECYCLE

V. Zmiivskyi, L. Mandrikova
Kharkiv National University «Kharkiv Aviation Institute», Kharkiv

Software development in modern conditions is a complex and multifaceted
process that requires the integration of a large number of factors, such as growing
customer requirements, limited resources, deadlines and the need to quickly adapt to
market changes. A particular difficulty is the need to constantly align strategic
business goals with technical aspects of development, which requires effective
communication between business units and IT teams. In this context, the concept of
Business Relationship Management (BRM) plays a key role as a tool for improving
interaction between these parties. Traditional management approaches, such as
Waterfall, are often unable to provide the necessary flexibility in decision-making,
while Agile and DevOps focus on the speed of development, neglecting strategic
alignment of goals. The growing complexity of IT products and the growing
requirements for their functionality necessitate the development of new approaches to
project management.

According to a study by the Standish Group (2023), only 35% of IT projects
are completed successfully, that is, within the planned budget, deadlines and with all
requirements met[1]. The rest of the projects face budget or deadline overruns, and
19% fail altogether. The main reason for failures in 47% of cases is ineffective
requirements management, which leads to a mismatch between customer
expectations and development results. In addition, according to the PMI report (2022)
[2], conflicts between business needs and technical constraints are the cause of more
than 40% of delays in software development. They arise due to insufficient
interaction between business and IT teams, which complicates the decision-making
process and often requires significant resources to correct initial design errors.

BRM offers an effective approach to solving these problems by ensuring
transparent communication between business stakeholders and technical teams[3].
This not only aligns strategic goals with technical capabilities, but also reduces the
number of requirements changes in the later stages of development. According to a
study by Gartner (2023) [4], organizations that implemented BRM were able to
reduce budget overruns by 23% and shorten development times by 17% due to a
clearer integration of business goals into development processes. The novelty of the
BRM approach lies in the use of iterative algorithms that provide flexibility and rapid
adaptation to changes in requirements or market conditions. Such algorithms allow
you to constantly monitor the status of the project, quickly identify problems and
adjust plans.

The main challenges in requirements management are requirements volatility,
resource constraints, poor communication between business and IT teams,
insufficient consideration of changing priorities. In addition, the implementation of
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new technologies is often complicated by the lack of agreed integration and
management mechanisms.

Fig. 1 — ITIL business relationship management diagram [5].

The requirements management process, enhanced by the Business Relationship
Management (BRM) approach, is a systematic method for ensuring that developed
software products fully meet business needs. This process includes several key stages
that are closely related to each other.

At the initial stage, detailed information about the customer's needs is
collected. This is achieved through interviews with key employees, organizing joint
work sessions (workshops) and analyzing existing documentation. The data obtained
Is carefully analyzed in order to identify key requirements for the future software
product. An important aspect of this stage is the integration of requirements with the
company's overall business goals. This ensures that the development is aimed at
achieving the strategic goals of the organization. After the requirements are defined,
an assessment of the resources required for their implementation is carried out.
Available human resources, financial resources and technical resources are analyzed.
Based on the data obtained, a detailed resource utilization plan is developed, which
ensures the effective use of each resource. Not all requirements have the same
importance. Therefore, the next step is to prioritize them. For this, various methods
are used, such as cost-benefit analysis and stakeholder voting. Prioritization allows
you to focus efforts on the most important requirements and optimize the
development process. A development plan is formed based on prioritized
requirements and available resources. Modern approaches to software development
involve the use of adaptive methods, such as Agile. This allows for flexible response
to changing requirements and ensures rapid delivery of value to the customer. The
development plan is divided into iterations, each of which has clearly defined goals
and completion criteria. The development process is iterative. At each stage, progress
Is assessed, feedback from stakeholders is collected, and necessary adjustments are
made to the plan. This ensures that the product being developed is exactly what the
business needs.
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Fig. 2 — Strategic House with Business Relationship Management [6].

Integrating BRM into the software development process allows you to achieve
significant results in improving product quality, reducing costs, and ensuring strategic
alignment between business and IT. Thanks to BRM integration, the development
process becomes more business-oriented, which allows you to create higher-quality
products, bring them to market faster, and reduce the risk of project failure. Adaptive
requirements management algorithms that underlie BRM provide process flexibility
and allow you to quickly respond to changes in the business environment.

References: 1. Velianitis, V. (2016). Chaos report. Retrieved
fromhttps://www.csus.edu/indiv/v/velianitis/161/chaosreport.pdf . 2. PMI Ukraine Chapter. (2022).
PMI 2022. Issuu. Retrieved fromhttps://issuu.com/pmiukrainechapter/docs/_pmi_2022 . 3. BRM
Institute. (n.d.). BRM Institute. Retrieved fromhttps://brm.institute/. 4. Gartner. (2023). [Document

title, if known] (Document No. 4170499). Gartner. Retrieved
fromhttps://www.gartner.com/en/documents/4170499. 5. IT Process Maps. (n.d.). ITIL Business
Relationship Management [Image]. Retrieved fromhttps://wiki.en.it-

processmaps.com/index.php/File:ltil-business-relationship-management. 6. Taub Solutions. (n.d.).
What is business relationship management? Retrieved fromhttps://taubsolutions.com/what-is-
business-relationship-management/
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DEVELOPMENT OF A MODEL FOR STUDYING THE IMPACT OF
EXTERNAL INFLUENCES ON THE OPERATIONS OF BUSINESS
ENTITIES AS AN ELEMENT OF THEIR STRATEGIC STABILITY

V.1. Ziuziun
Taras Shevchenko National University of Kyiv, Kyiv

In today's rapidly evolving external environment, businesses constantly face a
variety of factors that can either facilitate their growth or pose threats to their
operations. The interaction between external influences and internal business
processes is a complex and multifaceted phenomenon that requires a systematic
approach to analysis and risk management.

External factors, which we will refer to as «external influences», often impact
not just a single process but entire groups of processes, leading to a variety of
consequences that require specific measures and response strategies. For instance, an
external influence that may result in economic, social, legal, and financial
consequences for an entity cannot simply be classified as an «external risk». Instead,
it represents a broader concept that necessitates in-depth research and analysis.
Therefore, this study proposes a broader perspective on the concept of «external
influence», while the potential consequences — both negative and positive — will be
examined through the lens of the concept of «derivative risk resulting from the
development of influence».

Thus, the derivative risk resulting from the development of influence (a
definition proposed by the author) refers to a specific event of either a positive or
negative nature (opportunity or threat) that manifests itself and consequently exerts a
cause-and-effect impact on the business processes of a particular economic entity, but
only in the event of the occurrence of the considered external influence.

For effective management and adaptation to changes, it is essential to apply
comprehensive research methods that not only identify external influencing factors
but also assess their potential development and impact on the business processes of
the economic entity.

For this purpose, a research model for the development of external influence has
been developed as a tool for structured analysis, forecasting potential derivative risks,
and assessing the impacts of external influences on business operations (see Fig. 1).
The proposed model enables the following: identifying and classifying external
influencing factors; evaluating the risks and opportunities arising from changes in the
external environment; formulating response strategies to threats and leveraging
opportunities.

The proposed model illustrates the relationship between external influences and
the business processes of an economic entity through the mechanism of derivative
risk. The model takes into account the potential for both negative (threat or danger)
and positive impacts on the system.

External influences (black cloud). Represent any external factors that may
impact a company's operations. These may include economic, political, social,
environmental, and technological factors.
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Fig. The research model for the development of external influence on the activities of an
economic entity
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Derivative risks of external influence development (gray rectangle with black
text). These arise as a result of external influences and can have either a positive or
negative nature. They impact the business processes of the entity by altering their
efficiency, productivity, or resilience.

Business processes supporting the entity’s operations (yellow rectangle). This
category includes the analysis of core business processes, management business
processes, supporting business processes, and development business processes.

Obiject of influence (blue rectangle). This is the final element of the system that
is targeted by influences through business processes. It may undergo changes as a
result of derivative risks.

Mechanism of influence. External influences manifest as potential threats or
opportunities. Through the system of business processes, these influences can lead to
various derivative risks, represented by red arrows for negative impacts and green
arrows for positive impacts. The outcome of this interaction results in changes to the
state of the object of influence, which are reflected in specific consequences for its
operations.

The developed model enables the identification of potential threats and
opportunities within the external environment, considering economic, political,
social, technological, and environmental factors that may impact the company's
operations. It helps to: identify critical points within business processes that are most
sensitive to external influences, ensuring timely responses and enhancing their
resilience; forecast the development of risks and evaluate possible scenarios of their
realization, which supports the creation of effective crisis management strategies.
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