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The theoretical concepts and methodological characteristics of implementing BIM technologies in construction companies have been defined. BIM is an infor-
mation modelling of a construction object, which involves the collection and processing of all information about a building with all its interconnections and 
dependencies, when the building is considered as a single object. It should be noted that when analysing the definitions of BIM, it is possible to come to the 
conclusion that it is necessary to make a clearer distinction as to what type of object is meant. Thus, there are some definitions that refer directly to the building 
model (Building Information Model), the building lifecycle process (Building Information Modelling) and the entire investment and construction process system 
(Building Information Management). It is pointed out that the traditional approach to design is based on two-dimensional models – plans, drawings and paper 
documentation. In contrast, Building Information Modelling (BIM) technologies add new aspects – construction plans, time and costs. These can be presented 
in any convenient form using an information model of the object in virtual reality. The short and long term benefits of using BIM technology in the construc-
tion industry are analysed in this article. It was noted that BIM goes beyond standard CAD systems as it allows to create three-dimensional models, known as 
3D models, as well as models defined as 4D, 5D, 6D and even 7D. An automated project management system is described on the basis of three elements: the 
structure of project activities, the structure of resources and the matrix of resource allocation to project activities. In an automated system that ensures effec-
tive project planning, control and execution, these elements form a project management model. However, effective cost management throughout the project 
lifecycle is crucial to the successful implementation of the information system and maximising its benefits to the organisation. According to the authors, the 
overall cost-effectiveness factor of using BIM technology is determined by several factors: reduction of the overall level of project risks due to proven, accurate 
and optimised design solutions for engineering systems; reduction of construction time and construction costs as a result of reducing the number of errors in 
installation and use of materials; improvement of the quality and efficiency of building use will help reduce the negative impact on the environment. The con-
clusions emphasise that the successful implementation of BIM technologies in a construction company can lead to economic efficiency through an increase in 
labour productivity, a reduction in the cost of resources and materials, as well as an improvement in the quality and safety of construction processes. In addition, 
using BIM can help improve the quality of buildings and optimise the use of resources, helping to reduce environmental impact. In fact, BIM is a significant cost 
driver through this comprehensive approach to project management in construction.
Keywords: BIM technology, construction industry, BIM definition, project management model, economic efficiency, innovation activity, standards.
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Ященко О. Ф., Макатьора Д. А., Кубанов Р. А., Зінич П. Л., Прусов Д. Е. Теоретико-методичні засади впровадження  
ВІМ-технологій на будівельних підприємствах: сутність. особливості, економічна ефективність

Визначено теоретичні концепти та методичні особливості впровадження ВІМ-технологій на будівельних підприємствах. BIM – це інформаційне 
моделювання будівельного об’єкта, що передбачає збір та обробку всієї інформації про будівлю з усіма її взаємозв’язками та залежностями, 
коли будівля розглядається як єдиний об’єкт. Зазначено, що аналізуючи дефініції BIM, можна зробити висновок про необхідність чіткіше роз-
різняти, про який об’єкт ідеться. Так, є частина визначень, що стосуються безпосередньо моделі будівлі (Building Information Model), процесу 
життєвого циклу будівлі (Building Information Modelling) та всієї системи інвестиційно-будівельного процесу (Building Information Management). 
Вказано, що традиційний підхід до проєктування ґрунтується на двовимірних моделях – планах, кресленнях і паперовій документації. На від-
міну від цього технології будівельно-інформаційного моделювання (BIM) додають нові аспекти – плани будівництва, час і вартість, які можуть 
бути представлені в будь-якому зручному вигляді за допомогою інформаційної моделі об’єкта у віртуальній реальності. Було проведено аналіз 
коротко- та довгострокових переваг використання технології BIM у будівництві. Відзначено, що BIM виходить за межі стандартних систем 
CAD, оскільки дозволяє створювати тривимірні моделі, відомі як 3D-моделі, а також моделі, які визначаються як 4D, 5D, 6D і навіть 7D. Описано 
автоматизовану систему управління проєктом, що базується на трьох елементах: структурі робіт проєкту, структурі ресурсів та матриці 
призначення ресурсів на роботи проєкту. Ці елементи утворюють модель управління проєктом в автоматизованій системі, яка забезпечує 
ефективне планування, контроль і виконання проєктів. Однак успішність впровадження інформаційної системи та отримання максимальної 
вигоди на підприємстві залежить від ефективного управління витратами протягом всього терміну роботи проєкту. За думкою авторів, за-
гальний фактор економічної ефективності від використання технології BIM визначається кількома чинниками: зниження загального рівня про-
єктних ризиків завдяки перевіреним, точним і оптимізованим конструктивним рішенням інженерних систем; скорочення термінів будівництва 
та зниження будівельних витрат шляхом зменшення кількості помилок при монтажі та використанні матеріалів; підвищення якості й ефек-
тивності використання будівель, що сприятиме зменшенню негативного впливу на навколишнє середовище. У висновках зазначено, що успішне 
впровадження ВІМ-технологій на будівельному підприємстві може привести до економічної ефективності завдяки збільшенню продуктивності 
праці, зменшенню витрат на ресурси та матеріали, а також поліпшенню якості та безпеки будівельних процесів. Крім того, використання BIM 
сприяє поліпшенню якості будівель та оптимізації використання ресурсів, що може зменшити негативний вплив на навколишнє середовище. Та-
кий комплексний підхід до управління проєктами в будівництві справді робить технологію BIM значною константою економічної ефективності.
Ключові слова: ВІМ-технологія, будівельна галузь, дефініція BIM, модель управління проєктом, економічна ефективність, інноваційна діяльність, 
стандарти.
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The construction industry plays a key role in the 
renewal and expansion of productive and non-
productive fixed assets, and therefore plays 

an important role in the country’s economic system. 
The construction sector also carries out technical re-
equipment and reconstruction of existing facilities, 
which contributes to the maintenance and develop-
ment of the country’s infrastructure. This sector of 
the economy is a catalyst for the accelerated growth of 
the economy, as it brings to life the investments made 
in all the sectors of the economy. Its activities have 
an impact on many other sectors, such as industry, 
transport, communications and services. The overall 
economic situation of a country can be significantly af-
fected by the efficiency of the construction industry. 
Despite a considerable number of studies, innovation 
in the construction sector is dynamic. Therefore, in or-
der to determine its potential for future development, 
it is necessary to analyse the current state and fore-
casts of increasing innovation activity in construction. 
In particular, Building Information Modelling (BIM) 
technology represents a fundamentally new approach 
to the design of construction projects.

There are a number of benefits that the intro-
duction of BIM technology can bring to the Ukrai-
nian construction industry. First of all, it ensures a 
high level of accuracy and efficiency in design and 
construction. Construction companies can identify 
potential problems and conflicts in advance. This re-
duces the number of errors and the amount of time 
spent on construction. Secondly, the use of BIM tech-
nology improves communication and collaboration 
between all stakeholders in construction projects, in-
cluding architects, engineers, contractors and clients. 
All parties can work with information that is conve-
nient, accessible and available in real time. Thirdly, 
the quality and safety of construction projects can be 
improved through the use of BIM technology. Three-
dimensional visualisation and analysis can be used to 
identify potential safety issues and estimate construc-
tion costs. As a result, risks and errors are minimised, 
which in turn has a positive impact on the quality of 
construction projects. In addition, by encouraging the 
development of new technologies and materials, the 
introduction of BIM can stimulate innovation in the 
construction industry. This could positively impact the 
competitiveness of Ukrainian companies in the inter-
national market. In the long term, the introduction of 
BIM technology can contribute to an increase in the 
efficiency of the construction industry in Ukraine, a 
reduction in construction costs and construction time, 
an improvement in the quality of projects and ensure 
sustainable development.

In the works of Ukrainian and foreign scientists 
various aspects of this problem have been studied 

and presented, e. g: V. Adamenko [1]; V. Andrukhov,  
A. Potekha, I. Martynov [2]; V. Babayev, V. Torkatyuk, 
L. Shutenko [3]; I. Bashynska, A. Khristova [4]; R. Glib-
otskyi, A. Bespalova [5]; R. Grytseliak [6]; V. Donenko, 
O. Ishchenko, Y. Vakulyuk [7]; N. Zakharchenko [8];  
V. Kalinin [9]; M. Savitsky, M. Babenko, M. Bordun 
[10]; E. Bilousov, I. Borisov [11]; M. Korin, Ya. Zaprud-
nov, S. Zybin [12]; O. Levchenko [13]; O. Pekarchuk 
[14]; O. Polinkevich [15]; P. Rebryna, I. Nesterenko 
[16]; R. Trach [17; 18]; A. Tugay, A. Pokolenko, A. Ye-
sipenko, A. Dubinka [19]; O. Chertkov, Yu. Tsehelnyi, 
D. Yermolovych [20]; H. Bernstein, S. Jones, M. Ruso 
[21]; C. Panteli, A. Kylili, P. Fokaides [23]; M. Johans-
son, M. Rope, P. Bosch-Sijtsema [24]; W. Kimmell [25]; 
P. Yuan, M. Green, R. Lau [26].

The purpose of the study is to identify the theo-
retical concepts and methodological characteristics of 
the implementation of BIM technologies in construc-
tion companies.

Building Information Modelling (BIM) is an in-
novative approach to designing, constructing 
and operating buildings. It is based on the digi-

tal modelling of a construction project. This enables 
the integration of information from different sources 
and detailed analysis of all stages of design and con-
struction. Improved collaboration between project 
participants, reduced risks and errors, lower costs and 
increased efficiency of the construction process are the 
main benefits of BIM technology. It also makes it pos-
sible to more accurately determine design schedules, 
forecast construction costs and ensure that projects 
comply with standards and regulatory requirements.

BIM technology has already gained considerable 
popularity worldwide. It is widely used in the construc-
tion industry. It is also gaining popularity in Ukraine. 
However, it needs to be further developed and dis-
seminated. Some design organisations and construction 
companies are already implementing BIM technology in 
their operations. However, in general, this approach is 
not yet standard in the Ukrainian construction industry.

It is expected that with the emergence of new 
projects and experience with this technology, the 
adoption of BIM technology in Ukraine will be grad-
ual. Training professionals to use BIM technology and 
developing national standards and regulations for 
its use is important for construction companies and 
organisations. In general, BIM technology has great 
potential for the development of the construction in-
dustry in Ukraine. It can improve the quality and ef-
ficiency of construction and reduce the likelihood of 
problems and errors.

BIM is an information modelling of a construc-
tion object that involves collecting and processing all 
the information about the building with all its inter-
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connections and dependencies, when the building is 
considered as a single object [7, p. 142]. 

It should be noted that the term BIM (Building 
Information Modelling or Building Information Mo-
del) was first proposed in 1992 in the work of Sander 
van Nederven and Fritz Tolman from the Netherlands. 
Since around 2002, the concept of the Building Infor-
mation Model has been actively developed by leading 
software developers and incorporated into their ter-
minology, thanks to the efforts of many authors and 
supporters of a new approach to design. Subsequently, 
thanks to the activities of companies such as Graphi-
soft and Autodesk, the abbreviation BIM has been 
widely used by specialists in the field of computer-aid-
ed design all over the world [16, p. 197].

It is important to note that when analysing the defi-
nitions of BIM, it can be concluded that there is a 
need to distinguish more clearly what type of ob-

ject is being referred to. For example, some definitions 
refer directly to the building model (Building Informa-
tion Model), the building lifecycle process (Building 
Information Modelling) and the entire investment and 
construction process system (Building Information 
Management). We believe that the clearest division of 
BIM definitions into the three areas mentioned above 
is given in the Building SMART International report 
[22], and certain aspects of differentiation are also pre-
sented in more recent studies.

Building Information Model (BIM) is a digital de-
scription of the physical and functional properties of a 
building, which is a source of knowledge and various 
data about the object and is fully accessible to partici-
pants in the investment process. It forms the basis for 
decision-making in the construction process, from the 
concept development to the demolition of the building 
[13, p. 107]. BIM makes it possible to combine data 
from different sources and provide a wide range of in-
formation about the building, including coordinates, 
quantities of materials, characteristics of structural 
elements, data on electrical and mechanical systems, 
as well as other necessary information. This enables 
those involved in building to manage the project more 
effectively, identify conflicts and risks, and reduce er-
rors and unnecessary costs. Even after construction 
is complete, BIM can serve as a source of knowledge 
about the building. It can be useful for managing the 
building, making repairs and upgrades, and providing 
information for operating and maintaining the build-
ing throughout its lifecycle.

Building Information Modelling (BIM) is a cre-
ative process for the creation and use of data about 
a building, its design, construction and operation 
throughout its entire life cycle. BIM uses 3D models 
of a building that contain not only geometric informa-

tion, but also data on materials, equipment, structures, 
work schedules, prices, deadlines and other details. 
This allows everyone involved in construction, includ-
ing architects, engineers, contractors and others, to 
collaborate in a single digital environment. BIM reduc-
es the risks associated with design and construction 
errors, speeds up workflows and improves communi-
cation and collaboration between project participants. 
It also reduces the cost of building and operating a 
building. BIM also reduces the cost of maintaining and 
repairing a building by providing access to complete 
and up-to-date information about it [19, p.172].

Building Information Management (BIM) is a 
system for organising and controlling the investment 
and construction process by using the parameters of 
a digital building model to organise the information 
exchanged throughout the investment cycle. Certain 
effects result from: centralised data exchange, visual 
communication based on three-dimensional objects, 
early identification of opportunities, use of sustainable, 
interdisciplinary and interactive design, control during 
and on site, regular updating of documentation (design 
changes, during construction and during operation).

These effects result from the use of modern 
technologies and approaches in the construc-
tion industry. Let’s take a closer look at each of 

these effects in turn: 
1. Centralised data exchange: This means that a 

central system is used to store and exchange 
all project data and information. This provides 
real-time access to up-to-date information for 
all project participants, including architects, 
engineers, developers and consultants. This fa-
cilitates better coordination and communica-
tion between all parties involved. It also reduc-
es the potential for errors and allows a quicker 
response to any changes or problems. 

2. Visual communication based on three-dimen-
sional objects: All project participants can bet-
ter understand and communicate with each 
other through the use of three-dimensional 
models and visualisations. This ensures clearer 
and more precise communication, improves 
perception and contributes to a more accurate 
understanding of the project as a whole. 

3. Early identification of opportunities: Potential 
problems or shortcomings in the project can 
be identified at an early stage through the use 
of analytical tools and models. This reduces 
the risk and cost of correcting mistakes in the 
future, as problems can be identified and re-
solved more quickly. 

4. Use of sustainable, interdisciplinary and inter-
active design: Sustainability, energy efficiency 



Е
К
О
Н
О
М
ІК

А
	

	ЕК
О

Н
О

М
ІК

А 
БУ

Д
ІВ

Н
И

Ц
ТВ

А

171БІЗНЕСІНФОРМ № 1_2024
www.business-inform.net

and environmental considerations can be taken 
into account at the design stage through mod-
ern design approaches. Furthermore, work-
ing with different disciplines (architecture, 
engineering, energy, etc.) allows for better 
interaction and optimises the project. 

5. Control during and on site: Better control of 
the construction process, both remotely and on 
site, through the use of modern technologies 
such as drones, sensors and monitoring sys-
tems. This helps to improve the quality of work, 
reduce risks and improve project efficiency. 

6. Regular updating of documentation: Keeping 
the design documentation up to date allows 
all changes and modifications made during de-
signing, building or operating the facility to be 
taken into account. This ensures that you always 
have the latest and most accurate information 
about the project and how it’s progressing. In 
general, by harnessing these effects, the qual-
ity, efficiency and sustainability of construction 
projects can be improved, risks and costs can 
be reduced and collaboration between all proj-
ect stakeholders can be improved. 

To summarise, Building Information Manage-
ment (BIM) is an integrated project manage-
ment system in the construction industry that 

uses digital models to organise, analyse and share in-
formation throughout the entire lifecycle of a building. 
BIM enables the creation and collection of data related 
to the project, construction and operation. This helps 
to improve efficiency and communication between all 
project stakeholders [23, p. 3].

Building Information Modelling (BIM) is a new 
approach to construction that involves the collec-
tion and comprehensive processing of all information 
about a building during the design phase. Using spe-
cialist software, all architectural, design, technological, 
financial and other information about the building is 
collected into a single three-dimensional model. This 
model is linked to an information database. An impor-
tant feature of this approach is the design of the build-
ing as a single, integral object, with automatic changes 
being possible in the event of a change in any param-
eter. Building information modelling makes it possible 
to reduce the number of errors and the cost of con-
struction. It also improves the efficiency of production 
and the quality of construction [20, p. 41].

It is important to note that the traditional ap-
proach to design is based on two-dimensional models-
plans, drawings and paper documents. In contrast, 
BIM technologies add new dimensions - construction 
plans, time and cost, which can be presented in any 
convenient form using an information model of the 

object in virtual reality. By enabling more detailed and 
coordinated planning of all aspects of a project, the 
introduction of BIM can significantly improve the ef-
ficiency of design and construction.

The historical constant in developing BIM tech-
nologies is unique. Under the influence of the 
digital revolution, there has been a transition 

to Construction 4.0, known as Intelligent Construc-
tion. This provides integrated management of the 
construction project chain. Intelligent construction 
enables predicting, controlling and planning all busi-
ness processes for construction projects. Intelligent 
construction is based on 4 key digital technologies: 3D 
printing, the Internet of Things, virtual reality and big 
data, which significantly improve safety, labour effi-
ciency and reduce costs during the construction pro-
cess. According to experts, using digital technologies 
in construction projects can reduce construction costs 
by 5-10% and operating costs by 10–20% [12, p. 36].

Obviously, positive experience of implementing 
Industry 4.0 in EU countries and some Ukrainian en-
terprises is important. The analysis shows that the fol-
lowing factors were successful: approval of the nation-
al Industry 4.0 development programme by the gov-
ernment, attraction of more innovative and market-
oriented financial instruments (e.g. business loans and 
tax benefits, provision of specialised financial instru-
ments), creation of large multilateral platforms for dis-
cussing initiatives aimed at increasing the capacity and 
implementation of digital transformation programmes 
in the respective industries of companies Taking these 
recommendations into account, implementing such 
initiatives may be appropriate when implementing 
Ukrainian innovation projects [11, p. 5]. Implement-
ing BIM is one of the most relevant initiatives.

Experience shows that where there is govern-
ment support, the development of BIM is most ac-
tive. For example, the United States was a pioneer in 
the use of BIM in government projects, leading to the 
creation of a specific regulatory framework in sup-
port of BIM and the adoption of this technology in the 
construction industry. Today, if developers do not use 
information modelling, they cannot win government 
contracts. In China, after a government decision to 
adopt BIM, a complex water sports stadium, the Wa-
ter Cube, was built using new technologies. It was used 
during the 2008 Olympics. Since 2016, in the UK, the 
Netherlands, Finland, Denmark and other countries, 
implementing government contracts requires using 
BIM technology [9, p. 50].

The main principle of BIM is the cooperation of 
different stakeholders at different stages of the object’s 
life cycle. This enables the implementation, receipt and 
updating of information to support and reflect the role 
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of each user [17, p. 55]. The value of BIM is that it en-
ables collaboration and information sharing at every 
stage of the building’s lifecycle between different proj-
ect participants - architects, engineers, contractors, cli-
ents and others. This can include designing, building, 
operating and maintaining. The benefits of using BIM 
include increased design efficiency, easier coordina-
tion between different disciplines, improved quality of 
construction solutions, reduced risks and errors, and 
increased ease of operating and maintaining the build-
ing. In addition, BIM enables the capture of building 
performance data and its use to support decisions on 
how to maintain, repair, modernise and refurbish. This 
helps to improve the productivity of the construction 
process, extend the life of the building and reduce the 
overall costs over the life cycle of the facility.

BIM has two main advantages over CAD: 
1. BIM models and control objects are not just 

graphical objects, they are information which 
can be used for automated drawing and re-
porting, project analytics, scheduling, plant 
operations, and so on. This provides the con-
struction team with an unlimited number of 
possibilities to make the best decision based 
on all the data available to them. 

2. BIM supports distributed teams so that people, 
tools and tasks can use this information effec-
tively and collaboratively throughout the life 
cycle of the building. This avoids redundancy, 
re-entry and loss of data, errors in its transfer 
and conversion [2, p. 152].

The use of BIM (Building Information Model-
ling) by users has both short-term and long-
term benefits. These are confirmed by modern 

research [18; 21; 24–26] and practice. Minimising er-
rors in documentation is one of the main short-term 
benefits of using BIM. A further benefit in the short 
term is the possibility of using BIM as a marketing 
tool. Reduced staff turnover is also cited as a short-
term benefit of BIM use. Long-term benefits are seen 
as reduced contract claims and reduced construction 
costs. A major benefit of using BIM is also seen as lon-
ger-term client relationships.

For initial planning and feasibility studies, the 
use of Building Information Modelling can also be ef-
fective. A conceptual building model can include cost 
information that will help the developer to determine 
whether a building of a given size, level of quality and 
set of requirements can be constructed within a given 
budget and time frame. In addition, the BIM model al-
lows the design to become realistic to visualise at all 
stages of the project. BIM Level 4C network schedules 
are a powerful tool for phasing, coordinating and com-
municating information about planned work between 

those involved in the project. It should be noted that 
the processes involved in this phase, and in the proj-
ect management process in general, require a favour-
able and supportive environment. In particular, they 
require the approval of the responsible management 
[8, p. 148].

Costs are reduced and labour productivity in-
creased because all materials and components 
are automatically identified and calculated, 

and can be ordered via an electronic form and deliv-
ered to the site as required. The 3D model provides 
an easy-to-understand visualisation of the workspace, 
while the network diagram allows a simplified under-
standing of the various requirements throughout the 
project lifecycle. Stakeholders directly responsible 
for the execution of construction activities will find 
this particularly useful. From a single, fully integrated 
dashboard, BIM can link manufacturer data, construc-
tion data and communications.

We agree with O. M. Polinkevich [15] that a key 
aspect of any innovative visualisation system is to fa-
cilitate interactive updates in real time. The benefits 
of using such technology are negated by inefficiency 
in performing updates. Inconsistent updates can cause 
team members to lose focus and make it difficult to 
monitor and use the project. In the future, it is expect-
ed that data visualisation tools will provide seamless 
updates in real time and will be powerful enough to 
enable effective interaction between team members. 
Everyone involved in the process will be working in a 
single environment. Changes to one component will 
result in changes to all other interdependent compo-
nents, without the need for additional time to coordi-
nate them.

BIM technology goes beyond standard CAD 
systems. It enables the creation of three-dimensional 
models, known as 3D models, as well as models de-
fined as 4D, 5D, 6D and even 7D. In concrete terms, 
BIM technology from 4D to 7D can be described as 
follows 4D – a virtual model of a building with con-
struction plans and the ability to control the construc-
tion process simultaneously with the visualisation of 
the building at a selected time; 5D – the creation of 
opportunities for more accurate preparation of cost 
estimates, minimisation of errors and cost control 
during the construction phase; 6D – compliance with 
the principles of sustainable development in the con-
struction process [6, p. 177]. This technology makes it 
possible to evaluate the future building from the point 
of view of energy saving and the use of solar energy 
as early as the design phase. The entire life cycle of 
a building facility, from design to decommissioning, 
can be managed using 7D modelling based on Facility 
Management. The integration of many levels of design 
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allows you to analyse things that until recently seemed 
outside the scope of design.

Even at the lowest level of BIM 3D, current ap-
plications have many more features than stan-
dard CAD systems, which are usually limited to 

defining the geometry and materials of the elements 
being designed. BIM 3D systems provide a parameter-
ised description of geometric and material properties. 
They also offer the possibility of using the latest tech-
nologies available for the production and processing 
of building elements, such as CNC machining or laser 
cutting. A significant advantage of BIM 3D systems 
is also the ability to generate photorealistic images 
through the use of appropriate software that is inte-
grated with the central BIM system [1, p. 16]. “Higher” 
3D systems offer the possibility of incorporating and 
taking into account parameters such as time, cost and 
other indicators aimed at sustainable development 
and management of the facility. BIM 4D is expected 
to combine geometric and material information with 
time parameters that will assist in the planning and 
scheduling of the construction project.

BIM 5D, together with the parameters specific to 
BIM 4D, allows you to define cost parameters that are 
important for modelling, estimating and analysing the 
costs that are or may be incurred throughout the life-
cycle of a facility. BIM 5D therefore enables cost to be 
modelled, currently one of the most important factors 
determining the market for building investment. As for 
BIM 6D, it enables the calculation of a building’s energy 
efficiency and energy consumption, as well as complex 
calculations of the entire building (taking into account 
its location) and all its elements at the same time. In ad-
dition, thanks to BIM 6D and 7D, we are able to collect 
and use a wide range of information about the object 
in a central system, which allows us to make efficient 
use of the building during its operation. The most im-
portant functionality of the BIM 6D and 7D system is 
its use in the field of facility management [16, p. 198].

In an automated system, the project management 
model is built on the basis of three elements: structure 
of project activities; structure of resources; matrix of 
resource allocation to project activities [5, p. 100].

The structure of project works is a list of stages 
and works of the project, hierarchical organisation 
of works, interrelations between them and the esti-
mated time of executing. Based on these parameters, 
the software automatically (independently) creates a 
project schedule. It determines the start and end dates 
of individual activities and the entire project, as well 
as time reserves. Unlike manual planning, automated 
planning in Project Management Systems is charac-
terised by the fact that we usually don’t tie activities 
to specific dates, but only determine their structure, 

interconnection and duration. This allows the system 
to use various project optimisation algorithms and 
to track changes in the project schedule as it is being 
implemented.

Human resources, equipment, materials and 
funds are included in the project resource structure. 
Spreadsheets are used to describe their main charac-
teristics, such as the cost, productivity and quantity 
of the resources. You can set calendars for the use of 
some types of resources in the systems.

The resource allocation matrix contains informa-
tion on which resources are used for each project ac-
tivity, what type of resources they are and how they are 
used. The system stores data on the resource require-
ments of activities, including their characteristics and 
quantities. The programme automatically recalculates 
the calendar plan, taking into account the restrictions 
associated with the resources, after the resources have 
been assigned to the work.

These three elements together make up a model 
of project management in an automated system that al-
lows for the effective planning, control and implemen-
tation of projects. Therefore, it should be noted that 
the success of the information system implementation 
and obtaining the maximum benefits and advantages 
for the company depends on the effectiveness of cost 
management throughout the project life [4, p. 20].

BIM technology makes it possible to achieve high 
speed and quality of design and construction works, as 
well as significant cost savings. For example, in the con-
struction of the new Museum of Art building in Denver, 
USA, which is complex in shape and interior design, 
an information model developed specifically for this 
facility was used to organise the interaction of subcon-
tractors in the design and construction of the building 
frame, as well as in the development and installation of 
networks and communications [16, p. 199].

The overall cost effectiveness of implementing 
BIM technology is determined by several fac-
tors: the overall level of project risk will be re-

duced due to proven, accurate and optimised design 
solutions for engineering systems; construction time 
and costs are expected to be reduced due to fewer in-
stallation errors and lower material costs; and the im-
proved quality and efficiency of building use will help 
reduce the negative impact on the environment.

Proven, accurate and optimised design solutions 
for engineering systems will reduce the overall level of 
project risk. The use of a BIM model for maintenance 
and operations is gaining more attention from building 
owners. It can reduce costs in the long term. If we think 
of a building as an iceberg (in the sense that only 1% of 
the total cost of a building’s life cycle is spent on its de-
sign, while 70% is spent on its maintenance), BIM has 
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great potential: A small increase in cost at the design 
stage can reduce future maintenance costs, which ac-
count for the majority of all building costs [10, p. 317].

Fewer installation errors and less material con-
sumption are expected to reduce construction time 
and costs. With the development of software, it is pos-
sible to quickly create and quickly test different solu-
tions in order to eliminate errors as quickly as possible. 
In the world of traditional construction, developers 
must ensure that the first version of the building is as 
successful as possible, as the second version means 
expensive rebuilding [3, p. 599]. BIM technology will 
help to avoid the need for massive “on-site fixes” that 
gradually drive costs out of control. BIM will help to 
analyse, test, modify and reanalyse the building design, 
perfecting it to achieve the highest quality and most 
functional model before construction begins.

The negative impact on the environment will be 
reduced by improving the quality and efficiency 
of buildings. Environmental standards and pol-

lution are of particular concern to developers today. 
The calculation of volumes on the basis of a 3D BIM 
model, rather than on the basis of 2D drawings, will be 
much more accurate. As a result, architects and con-
tractors will be able to avoid making mistakes when 
determining the amount of building materials that will 
be needed. The closer the preliminary estimate is to the 
final version, the more accurate this estimate will be. 
Furthermore, this can significantly reduce waste. Ac-
curate calculation has a direct impact on the amount 
of energy, resources and transport time required to ob-
tain building materials, leading to a significant reduc-
tion in carbon emissions. Environmental performance 
calculation tools can help you analyse the life cycle 
of a building and calculate the environmental impact 
of different buildings. They can also help you reduce 
emissions by choosing different materials or produc-
tion methods. Prefabricated and modular structures 
are regaining popularity thanks to advances in BIM. 
For the domestic construction market, this means the 
ability to design building components accurately and 
in detail, which means that an increasing number of 
components can be manufactured off-site. The use of 
modular and prefabricated structures can reduce the 
time required to complete a construction project and 
increase its efficiency, as prefabricated components 
can be manufactured in optimal factory conditions, 
which means that construction companies do not have 
to deal with constraints such as bad weather or short 
daylight hours [14, p. 234].

In general, by reducing risks, shortening con-
struction time, cutting costs, improving quality and 
reducing negative environmental impacts, the intro-
duction of BIM technology can have a positive impact 
on the economic efficiency of construction projects.

CONCLUSIONS
Thus, a relevant and important direction in the 

modern construction industry is the introduction of 
virtual information models in construction compa-
nies. The essence of BIM technologies is the creation of 
digital models of construction objects that combine the 
geometric, physical and functional characteristics of the 
building. This allows analysis, visualisation and man-
agement of the construction process at all its stages. The 
ability to communicate and collaborate with everyone 
involved in a construction project based on a central-
ised information model is a key feature of BIM tech-
nologies. This helps to improve design accuracy, reduce 
conflicts and errors during the construction phase, and 
enables virtual simulations and analysis of the effective-
ness of solutions. Successfully implementing BIM tech-
nologies in a construction company offers the potential 
for economic efficiency through increased labour pro-
ductivity, reduced resource and material costs, as well 
as improved construction quality and safety. It also con-
tributes to the efficiency of construction projects by en-
suring compliance with standards and reducing the risk 
of errors. In addition, using BIM helps to improve the 
quality of buildings and optimise the use of resources, 
which can help to reduce negative environmental im-
pacts. In fact, BIM is a significant constant in overall 
cost effectiveness through this integrated approach to 
construction project management.                   

BIBLIOGRAPHY

1. Адаменко В. М. Досвід застосування BIM-
технологій при проєктуванні і розрахунках ста-
левих та залізобетонних конструкцій // Перша 
Всеукраїнська науково-практичнв конференція 
«BIM-технології в будівництві: досвід та інновації» 
(м. Харків, 18‒19 березня 2021 р.). Харків : ХНУБА, 
2021. С. 13–16. 

 URL:  https://repositary.knuba.edu.ua/server/
api/core/bitstreams/22c24008-b885-4e52-ba3d-
b9a79e67650d/content

2. Андрухов В. М., Потєха А. С., Мартинов І. С. По-
єднання BIM-технології з системами CAD для 
розробки робочої документації залізобетонних 
монолітних конструкцій. Сучасні технології, ма-
теріали і конструкції в будівництві. 2023. Т. 34.  
№ 1. С. 152–155. 

 DOI:  https://doi.org/10.31649/2311-1429-2023-1-
152-155

3. Банкрутство підприємств будівельної галузі 
України: стан, проблеми і шляхи їх вирішення :  
монографія / за заг. ред. В. М. Бабаєва. Харків : 
ХНУМГ ім. О. М. Бекетова, 2016. 723 с.

4. Башинська І. О., Хрістова А. В. Використання 
сучасних інформаційних технологій управлін-
ня проектами. Економічний журнал Одесько-
го політехнічного університету. 2017. № 1.  



Е
К
О
Н
О
М
ІК

А
	

	ЕК
О

Н
О

М
ІК

А 
БУ

Д
ІВ

Н
И

Ц
ТВ

А

175БІЗНЕСІНФОРМ № 1_2024
www.business-inform.net

С. 16–22. URL: http://dspace.opu.ua/jspui/bit/-
stream/123456789/4044/1/Bashynska_stat_28_16-
22.pdf

5. Глібоцький Р. В., Беспалова А. В. Нова ера проек-
тування, управління і контролю за будівництвом 
об'єктів // Студентські наукові праці. Одеса, 
2020. С. 97–101. 

6. Грицеляк Р. Концепція інформаційного моде-
лювання будівель-«ВІМ» // Праці Міжнародної 
науково-технічної конференції «Міцність і дов-
говічність сучасних матеріалів та конструкцій»  
(м. Тернопіль, 10–11 листопада 2022 р.). Тернопіль, 
2022. С. 176–178. URL: https://elartu.tntu.edu.ua/
bitstream/lib/39146/2/MNTK_2022_Grytseliak_R-
The_conception_of_building_176-178.pdf

7. Доненко В. І., Іщенко О. Л., Вакулюк Я. Є. ВІМ-
технології як метод оптимізації використання 
ресурсів в будівельній галузі. Шляхи підвищення 
ефективності будівництва в умовах формуван-
ня ринкових відносин. 2019. Вип. 41. С. 141–147. 

 DOI:  https://doi.org/10.32347/2707-501x.2019.41. 
141-147

8. Захарченко Н. В. Обґрунтування стратегічних ін-
новаційно-інвестиційних рішень в управлінні ви-
сокотехнологічним виробництвом : монографія. 
Одеса : Бахва, 2017. 488 с.

9. Шумаков І. В., Калінін В. В., Гречко Н. В., Тимчен- 
ко І. В. Використання системи BRICSCAD у впрова-
дженні BIM-технологій. Будівельне виробництво. 
2019. № 67. С. 50–55. URL: https://openarchive.
nure.ua/server/api/core/bitstreams/9b8e0342-
85a3-4344-9515-feaffb45d9dd/content

10. Кафедра залізобетонних і кам’яних конструкцій: 
від ґрунтобетону до технології 3D-друку буді-
вельних об’єктів на Місяці : колективна моногра-
фія / за заг. ред. д-ра техн. наук, проф. М. Савиць-
кого. Дніпро : ФОП Обласов В. А., 2020. 413 с.

11. Концепція «Індустрія 4.0»: проблеми впрова-
дження і окремі правові аспекти її реалізації в 
Україні : монографія / за ред. С. В. Глібка. Харків, 
2021. 200 с.

12. Корінь М. В., Запруднов Я. В., Зибін С. В. Розвиток 
потенціалу підприємств будівельної галузі в умо-
вах цифровізації. Причорноморські економічні 
студії. 2023. Вип. 83. С. 35–39. 

 DOI: https://doi.org/10.32782/bses.83-6
13. Левченко О. В. Використання формату IFC в тех-

нології ВІМ «інформаційні технології сучасного 
архітектурного конструювання». Сучасні про-
блеми архітектури та містобудування. 2015. 
Вип. 39. С. 106–111. URL: https://repositary.knuba.
edu.ua/server/api/core/bitstreams/dada3861-f46f-
4624-af63-d1d3834bb44a/content

14. Пекарчук О. П. Європейський підхід до будівни-
цтва модульних поселень для біженців. Місто-
будування та територіальне планування. 2023.  
№ 83. С. 229–238. 

 DOI: https://doi.org/10.32347/2076-815x.2023.83. 
229-238

15. Полінкевич О. М. Механізми адаптації бізнес-
процесів промислових підприємств до нової 
економіки : монографія. Луцьк : РВВ Луцького 
НТУ, 2014. 448 с.

16. Ребрина П. В., Нестеренко І. С. ВІМ-технології в 
Україні. Шляхи підвищення ефективності будів-
ництва в умовах формування ринкових відносин. 
2019. Вип. 39. Ч. 2. С. 196–200. URL: http://nbuv.
gov.ua/UJRN/shpebfrv_2019_39%282%29__34

17. Трач Р. В. Аналіз світового досвіду запроваджен-
ня інформаційного моделювання в будівництві. 
Сталий розвиток економіки. 2017. № 1. С. 54–59. 
URL: https://journals.indexcopernicus.com/api/file/
viewByFileId/294438

18. Трач Р. В. Переваги застосування концепції інфор-
маційного моделювання в будівництві. Ресурсое-
кономні матеріали, конструкції, будівлі та спо-
руди. 2018. Вип. 36. С. 288–294. URL: https://ep3.
nuwm.edu.ua/12586/1/288-294%20%зах.pdf

19. Тугай А. О., Поколенко А. О., Єсипенко А. Д., Ду-
бинка А. В. Передумови і шляхи впровадження 
БІМ-концепції в будівельній галузі. Шляхи підви-
щення ефективності будівництва в умовах фор-
мування ринкових відносин. 2020. Вип. 45, техніч-
ний. С. 166–184. URL: http://nbuv.gov.ua/UJRN/
shpebfrv_2020_45_18

20. Чертков О. Ю., Цегельний В. О., Єрмолович Д. C.  
Особливості використання BIM-технології в ві-
тчизняних компаніях в умовах відсутності націо-
нальних стандартів інформаційного моделюван-
ня будівель – BIM. Будівельне виробництво. 2019. 
№ 67. С. 41–46. 

 DOI: https://doi.org/10.36750/2524¬2555.67.41¬46
21. Bernstein H. M., Jones S., Russo M. The Business 

Value of BIM in North America: Multi-Year Trend 
Analysis and User Rating (2007–2012). SmartMark 
Report. 2012. URL: https://damassets.autodesk.net/
content/dam/autodesk/www/solutions/building-
information-modeling/bim-value/mhc-business-
value-of-bim-in-north-america.pdf

22. Building SMART International. Report 31.01.2012. 
URL: http://buildingsmart.pl/bimpl.htm

23. Panteli C., Kylili A., Fokaides P. A. Building informa-
tion modelling applications in smart buildings: From 
design to commissioning and beyond. A critical re-
view. Journal of Cleaner Production. 2020. Vol. 265.

 DOI: https://doi.org/10.1016/j.jclepro.2020.121766
24. Johansson M., Roupe M., Bosch-Sijtsema P. Real-time 

visualization of building information models (BIM). 
Automation in Construction. 2015. Vol. 54. P. 69–82.

25. Kymmell W. Building Information Modeling: Plan-
ning and Managing Construction Projects with 4D 
CAD and Simulations (McGraw-Hill Construction Se-
ries). New York, USA : McGraw-Hill Education; 2008.

26. Yuan P., Green M., Lau R. W. A Framework for Per-
formance Evaluation of Real-Time Rendering Algo-
rithms in Virtual Reality. In: Proceedings of the ACM 
Symposium on Virtual Reality Software and Techno-
logy. Lausanne, 1997. P. 51–58. 

 DOI: https://doi.org/10.1145/261135.261147



176

Е
К
О
Н
О
М
ІК

А
	

	ЕК
О

Н
О

М
ІК

А 
БУ

Д
ІВ

Н
И

Ц
ТВ

А

БІЗНЕСІНФОРМ № 1_2024
www.business-inform.net

REFERENCES

Adamenko, V. M. “Dosvid zastosuvannia BIM-tekhnolo-
hii pry proiektuvanni i rozrakhunkakh stalevykh ta 
zalizobetonnykh konstruktsii“ [Experience in Using 
BIM Technologies in the Design and Calculations of 
Steel and Reinforced Concrete Structures]. BIM-tekh-
nolohii v budivnytstvi: dosvid ta innovatsii. Kharkiv: 
KhNUBA, 2021. 13-16. https://repositary.knuba.edu.
ua/server/api/core/bitstreams/22c24008-b885-
4e52-ba3d-b9a79e67650d/content

Andrukhov, V. M., Potiekha, A. S., and Martynov, I. S. 
“Poiednannia BIM-tekhnolohii z systemamy CAD 
dlia rozrobky robochoi dokumentatsii zalizobeton-
nykh monolitnykh konstruktsii“ [The Combination 
of BIM Technology with CAD Systems for the Devel-
opment of Working Documentation of Reinforced 
Concrete Monolithic Structures]. Suchasni tekh-
nolohii, materialy i konstruktsii v budivnytstvi, vol. 34,  
no. 1 (2023): 152-155. 

 DOI: https://doi.org/10.31649/2311-1429-2023-1-
152-155

“Building SMART International“. Report January 31, 
2012. http://buildingsmart.pl/bimpl.htm

Bankrutstvo pidpryiemstv budivelnoi haluzi Ukrainy: stan, 
problemy i shliakhy yikh vyrishennia [Bankruptcy of 
Enterprises in the Construction Industry of Ukraine: 
State, Problems and Ways to Solve Them]. Kharkiv: 
KhNUMH im. O. M. Beketova, 2016.

Bashynska, I. O., and Khristova, A. V. “Vykorystannia su-
chasnykh informatsiinykh tekhnolohii upravlinnia 
proektamy“ [The Use of Modern Information Tech-
nologies of Project Management]. Ekonomichnyi 
zhurnal Odeskoho politekhnichnoho universytetu, 
no. 1 (2017): 16-22. http://dspace.opu.ua/jspui/bit-
stream/123456789/4044/1/Bashynska_stat_28_16-
22.pdf

Bernstein, H. M., Jones, S., and Russo, M. “The Business 
Value of BIM in North America: Multi-Year Trend 
Analysis and User Rating (2007-2012)“. SmartMark 
Report. 2012. https://damassets.autodesk.net/con-
tent/dam/autodesk/www/solutions/building-infor-
mation-modeling/bim-value/mhc-business-value-
of-bim-in-north-america.pdf

Chertkov, O. Yu., Tsehelnyi, V. O., and Yermolovych, D. C.  
“Osoblyvosti vykorystannia BIM-tekhnolohii v 
vitchyznianykh kompaniiakh v umovakh vidsutnos-
ti natsionalnykh standartiv informatsiinoho modeli-
uvannia budivel – BIM“ [Features of the Use of BIM 
Technology in Domestic Companies in the Absence 
of National Standards for Information Modeling 
of Buildings – BIM]. Budivelne vyrobnytstvo, no. 67 
(2019): 41-46. 

 DOI: https://doi.org/10.36750/2524¬2555.67.4146
Donenko, V. I., Ishchenko, O. L., and Vakuliuk, Ya. Ye. “VIM-

tekhnolohii yak metod optymizatsii vykorystannia 
resursiv v budivelnii haluzi“ [ВІМ-technologies as a 
Method of Optimizing the Use of Resources in the 
Construction Industry]. Shliakhy pidvyshchennia 
efektyvnosti budivnytstva v umovakh formuvannia 

rynkovykh vidnosyn, no. 41 (2019): 141-147. 
 DOI: https://doi.org/10.32347/2707-501x.2019.41. 

141-147
Hlibotskyi, R. V., and Bespalova, A. V. “Nova era proek-

tuvannia, upravlinnia i kontroliu za budivnytstvom 
obiektiv“ [A New Era of Design, Management and 
Control Over the Construction of Objects]. In Stu-
dentski naukovi pratsi, 97-101. Odesa, 2020.

Hrytseliak, R. “Kontseptsiia informatsiinoho mod-
eliuvannia budivel-«BIM»“ [The Conception of 
Building Information Modeling – "BIM"]. Mitsnist i 
dovhovichnist suchasnykh materialiv ta konstrukt-
sii. 2022. https://elartu.tntu.edu.ua/bitstream/
lib/39146/2/MNTK_2022_Grytseliak_R-The_con-
ception_of_building_176-178.pdf

Johansson, M., Roupe, M., and Bosch-Sijtsema, P. “Real-
time visualization of building information models 
(BIM)“. Automation in Construction, vol. 54 (2015): 
69-82.

Kafedra zalizobetonnykh i kamianykh konstruktsii: vid 
gruntobetonu do tekhnolohii 3D-druku budivelnykh 
obiektiv na Misiatsi [Department of Reinforced Con-
crete and Stone Structures: From Soil Concrete to 
3D Printing Technology of Construction Objects on 
the Moon]. Dnipro: FOP Oblasov V. A., 2020.

Kontseptsiia «Industriia 4.0»: problemy vprovadzhennia 
i okremi pravovi aspekty yii realizatsii v Ukraini [The 
Concept of "Industry 4.0": Problems of Implementa-
tion and Certain Legal Aspects of Its Implementa-
tion in Ukraine]. Kharkiv, 2021.

Korin, M. V., Zaprudnov, Ya. V., and Zybin, S. V. “Rozvytok 
potentsialu pidpryiemstv budivelnoi haluzi v umo-
vakh tsyfrovizatsii“ [Development of the Potential 
of Construction Industry Enterprises in the Context 
of Digitalization]. Prychornomorski ekonomichni stu-
dii, no. 83 (2023): 35-39. 

 DOI: https://doi.org/10.32782/bses.83-6
Kymmell, W. Building Information Modeling: Planning 

and Managing Construction Projects with 4D CAD 
and Simulations (McGraw-Hill Construction Series). 
New York, USA: McGraw-Hill Education, 2008.

Levchenko, O. V. “Vykorystannia formatu IFC v tekh-
nolohii VIM «informatsiini tekhnolohii suchasnoho 
arkhitekturnoho konstruiuvannia»“ [The Use of 
the IFC Format in the VIM Technology "Information 
Technologies of Modern Architectural Design"]. Su-
chasni problemy arkhitektury ta mistobuduvannia, 
iss. 39 (2015): 106-111. https://repositary.knuba.
edu.ua/server/api/core/bitstreams/dada3861-f46f-
4624-af63-d1d3834bb44a/content

Panteli, C., Kylili, A., and Fokaides, P. A. “Building infor-
mation modelling applications in smart buildings: 
From design to commissioning and beyond. A criti-
cal review“. Journal of Cleaner Production, vol. 265 
(2020). 

 DOI: https://doi.org/10.1016/j.jclepro.2020.121766
Pekarchuk, O. P. “Yevropeiskyi pidkhid do budivnytstva 

modulnykh poselen dlia bizhentsiv“ [European Ap-
proach to the Construction of Modular Settlements 
for Refugees]. Mistobuduvannia ta terytorialne 



Е
К
О
Н
О
М
ІК

А
	

	ЕК
О

Н
О

М
ІК

А 
БУ

Д
ІВ

Н
И

Ц
ТВ

А

177БІЗНЕСІНФОРМ № 1_2024
www.business-inform.net

planuvannia, no. 83 (2023): 229-238. 
 DOI: https://doi.org/10.32347/2076-815x.2023.83. 

229-238
Polinkevych, O. M. Mekhanizmy adaptatsii biznes-protse-

siv promyslovykh pidpryiemstv do novoi ekonomiky 
[Mechanisms of Adaptation of Business Processes 
of Industrial Enterprises to the New Economy]. 
Lutsk: RVV Lutskoho NTU, 2014.

Rebryna, P. V., and Nesterenko, I. S. “VIM-tekhnolohii v 
Ukraini“ [VIM Technologies in Ukraine]. Shliakhy 
pidvyshchennia efektyvnosti budivnytstva v umo-
vakh formuvannia rynkovykh vidnosyn, iss. 39, part 
2 (2019): 196-200. http://nbuv.gov.ua/UJRN/shpeb-
frv_2019_39%282%29__34

Shumakov, I. V. et al. “Vykorystannia systemy BRICS-
CAD u vprovadzhenni BIM-tekhnolohii“ [Using the 
BRICSCAD System in Implementation of BIM Tech-
nologies]. Budivelne vyrobnytstvo, no. 67 (2019): 
50-55.  https://openarchive.nure.ua/server/api/
core/bitstreams/9b8e0342-85a3-4344-9515-fe-
affb45d9dd/content

Trach, R. V. “Analiz svitovoho dosvidu zaprovadzhen-
nia informatsiinoho modeliuvannia v budivnyt-
stvi“ [Analys of Introduction of World Experience 
in Building Information Modeling]. Stalyi rozvytok 
ekonomiky, no. 1 (2017): 54-59. https://journals.ind-
excopernicus.com/api/file/viewByFileId/294438

Trach, R. V. “Perevahy zastosuvannia kontseptsii infor-
matsiinoho modeliuvannia v budivnytstvi“ [Ad-
vantages of Application of the Concept of Building 
Information Modeling]. Resursoekonomni mate-
rialy, konstruktsii, budivli ta sporudy, iss. 36 (2018): 
288-294. https://ep3.nuwm.edu.ua/12586/1/288-
294%20%зах.pdf

Tuhai, A. O. et al. “Peredumovy i shliakhy vprovadzhen-
nia BIM-kontseptsii v budivelnii haluzi“ [Back-
ground and Ways to Implement BIM Concept in 
the Construction Industry]. Shliakhy pidvyshchennia 
efektyvnosti budivnytstva v umovakh formuvannia 
rynkovykh vidnosyn, iss. 45 (2020): 166-184. http://
nbuv.gov.ua/UJRN/shpebfrv_2020_45_18

Yuan, P., Green, M., and Lau, R. W. “A Framework for Per-
formance Evaluation of Real-Time Rendering Algo-
rithms in Virtual Reality“. In Proceedings of the ACM 
Symposium on Virtual Reality Software and Technol-
ogy, 51-58. Lausanne, 1997. 

 DOI: https://doi.org/10.1145/261135.261147
Zakharchenko, N. V. Obgruntuvannia stratehichnykh 

innovatsiino-investytsiinykh rishen v upravlinni vyso-
kotekhnolohichnym vyrobnytstvom [Justification of 
Strategic Innovation and Investment Decisions in 
the Management of High-tech Production]. Odesa: 
Bakhva, 2017.


