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PECULIARITIES OF BIM TECHNOLOGY INTEGRATION IN
CONSTRUCTION INDUSTRY ENTERPRISES OF UKRAINE

A. Yymauenxo. OcodmuBocti inTerpaunii BIM-texHouoriii Ha mignpuemcTBax 0yaiBeJabHol raxysi Ykpainu. Y ctatTi po3risiHyTO
akTyanbHicTh iHTerparnii BIM-TexHONOrii y AlSIBHICTS OyAiBeIbHHUX MiANPUEMCTB YKpaiHHU SK CTPATETivHOro iHCTpyMEeHTY nudpoBizamii B
yMOBaX MiCIIBOEHHOTO BiJHOBIEHHS Kpainu. OOIpyHTOBaHO, I0 nuppose iHopMamiiiHe MozmemoBaHHS 3a0e3ledye KOMIUICKCHE
OHOBJICHHSI ITIIXOMIB JO YHPABIiHHS MPOEKTAMH, CIPHUSE MiJBUIICHHIO €()eKTUBHOCTI pillleHb, IIPO30POCTI B3aEMOAIl MiXK yJaCHHUKaMH Ta
3MEHILECHHIO BUTpAT MpH peaitizauii OyaiBenbHoro npouecy. [IpoananizoBano eranu esoiouii kateropii «Building Information Modeling»
Y MDKHApOJHIM MpakTHIl Ta BH3HAUYEHO MOTO 3HAYECHHS Ul TpaHcopMmauii yHpaBIiHCBKMX 1 NMPOEKTHHX IPOLECIB y OyIiBHUITBI.
VYTOYHEHO Cy4acHi MiAXOAW JI0 BU3HAYECHHS CYTHOCTI MOHATTS «BIM» i yTouHeHO Horo ocHoBHi XapakTepucTukH. OKpeclIeHO KIHOYoBi
npobiemu Ta 6ap’epH, sKi TalbMyIOTh MacuITaOHe BnpoBakeHHs BIM y OyziBenbHiii ramysi, 30Kpema: HecTauy iHBECTULIIMHUX PECypCiB,
nedinnT kBamidikoBaHMX (haxiBIiB, HU3bKWII piBeHb yHi(iKamlii CTaHIAPTIB Ta IHCTUTYLIHHOI MIATPUMKH. 3arpOIOHOBAHO AJITOPHTM
iMmnemenTanii BIM-Texuonoriii Ha piBHI MiANPHEMCTBA, IO BPAaXOBYe TEXHIUHI, OpraHi3amiiHi Ta EKOHOMIUHI YMHHHKH, a TaKOX
nependavae anpoOaIiio Ha MIJIOTHUX MPOEKTaX, PO3BUTOK iH(PACTPyKTypu nudpoBux miathopm ta GOpMyBaHHS HOPMATHBHO-TIPABOBOTO
cepenoBuia. [IpoBeneHo aHani3 moreHuiany BUKopucTanHs BIM y mporecax pekOHCTPYKILIl Ta MOJEpHi3alii MOIIKOIKEHUX 00’ €KTIB
iH(ppacTpyKTypH, O (iHAHCYIOTBCS 3a PaXyHOK MiKHApOJIHOI JIOIIOMOTH, 30KpeMa y Meax mporpam miarpuMkn CeitoBoro 0anky Ta €C.
JloBeneHo, mo BrpoBapkeHHS BIM-TeXHONOTH CHIPUATHME MiJBHIICHHIO KOHKYPEHTO3AaTHOCTI YKPaiHCHKOTO OyAiBEILHOTO CEKTOpY Y
KOHTEKCTI MOro ajanTanii 10 CBITOBMX cTaHAapTiB 1udpoBoro ynpasiinHsi. OOIpyHTOBAHO MEPCIEKTHBHICTh MOAATBUIMX JOCHIIKEHb Y
Hanpsami cuneprii BIM Ta iHCTpyMEHTIB IITYYHOTO iHTENEKTy, IO JO3BOJUTh ABTOMATH3YBAaTW MHPOLECH, MiHIMi3yBaTH TOMMIIKH Ta
IMiJABUIIUTY SKICTh YIIPABIIHCHKUX PillleHb y OyIiBHUITBI.

Knouosi cnosa: OyniBenbHi mignpuemctBa, BIM-texHonorii, nu¢posizanis OyaiBHMLTBA, IHHOBALifiHA TEXHOJIOTiA, MOBOEHHE
BiZTHOBJICHHS, Oy NiBEJIbHUI IIPOEKT, IHBECTULIIT

A. Chumachenko. Peculiarities of BIM Technology Integration in Construction Industry Enterprises of Ukraine. The article
examines the relevance of integrating BIM technologies into the operations of Ukrainian construction enterprises as a strategic tool for
digitalisation amid the country’s post-war recovery. It is substantiated that digital information modelling provides a comprehensive renewal
of project management approaches, contributes to more effective decision-making, improves transparency in stakeholder interaction, and
facilitates cost optimisation throughout the construction process. The evolution of the “Building Information Modelling” concept in
international practice is analysed, and its role in transforming managerial and design-related activities in construction is outlined. Modern
approaches to defining the essence of BIM are clarified, along with its core characteristics. Key problems and barriers hindering the large-
scale implementation of BIM in the construction sector are identified, including insufficient investment resources, shortage of qualified
professionals, low standardisation, and weak institutional support. An enterprise-level BIM implementation algorithm is proposed,
accounting for technical, organisational, and economic factors. The approach also includes piloting on selected projects, developing digital
platform infrastructure, and building a regulatory and legal framework. The article explores the potential of applying BIM in the
reconstruction and modernisation of damaged infrastructure facilities funded by international aid, particularly under World Bank and EU
support programmes. It is demonstrated that the adoption of BIM technologies will strengthen the competitiveness of Ukraine’s construction
sector as it aligns with global digital governance standards. The study also highlights the promising research direction of integrating BIM
with artificial intelligence tools, which can support process automation, reduce errors, and improve the quality of managerial decisions in
construction.

Keywords: construction enterprises, BIM technologies, digitalisation of construction, innovative technology, post-war recovery,
construction project, investments

1. Introduction

The relevance of studying the integration of BIM technologies in the construction industry of
Ukraine is growing in the context of developing and implementing a strategy for the post-war econom-
ic recovery. As demonstrated by the best cases of international practice [1, 2, 3], the use of 3D model-
ling has a positive impact on the quality and speed of infrastructure projects. The European experience
confirms the growing role of BIM technologies in projects for the reconstruction and renovation of
existing buildings [4], which is in line with the general global trend of expanding their scope. After all,
investments in BIM technologies allow for a qualitative update of approaches to design, construction,
and operational processes throughout the entire life cycle of a construction project. However, when
assessing the specifics and trends in the digitalisation of the construction industry in Ukraine, it is
worth noting that innovative technologies in this area are implemented mainly on a piecemeal basis,
without a clearly structured system. Despite the existing challenges and the use of outdated approaches
by most organisations and enterprises, the transformation process has already begun and continues to
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gain momentum. This statement is also true in the context of the need to ensure the competitiveness of
Ukrainian construction companies in the European and global markets, which requires analysing the
preconditions and developing an algorithm for integrating BIM technologies into the activities of the
sector. In assessing the current institutional support for the implementation of BIM in Ukraine, it
should be noted that despite a certain lagging behind the world level, it can be expected that BIM de-
sign will soon become an organic component of the construction sector.

2. Literature review and problem statement

The topic of implementing BIM technologies in project activities is a topical issue given the slow
pace of innovative renewal in the construction industry in Ukraine. Thus, this issue requires the study
of a number of scientific publications by both Ukrainian and foreign authors, from the point of view of
the need to clarify the best cases of digitalisation of construction companies.

The benefits of implementing BIM technologies by construction companies have been studied in
a wide range of scientific papers. Publication [5] reveals the practical issue of increasing the return on
investment in the construction business through the integration of BIM technology, which has a direct
impact on increasing the productivity of a set of processes within the project life cycle. In the same
context, we can consider [6], which focuses on an improved supplier selection process for the pro-
curement of construction materials, which allows for a new approach to the search and ranking of
counterparties when using BIM technology. The authors of [7], using the scientific method of expert
assessments, identify the security factor as a qualifying advantage in the implementation of projects
using BIM technologies.

In [8], the key vector of research on BIM technologies is to clarify the role of information model-
ling at the design stage. In contrast, in publications [9, 10], the focus is shifted to the use of BIM tech-
nologies for the reconstruction of buildings and structures, which reflects the current task of imple-
menting measures within the framework of the post-war recovery strategy in Ukraine when working
with infrastructure and residential facilities that need to be rebuilt. The authors of [11] focus on the
need to carefully study the pool of possible risks when integrating BIM technologies into the activities
of construction companies and improve, first of all, the institutional and regulatory environment for
further digitalisation of processes. Scientists [12, 13] emphasise the key role of the state in creating
favourable conditions for innovative renewal of the construction sector, which correlates with the ex-
perience of developed economic systems in this regard.

Although a number of publications have been devoted to the issue of finding a universal method-
ology for assessing the rationality of using BIM technology in construction projects, the general algo-
rithm for implementing the innovation in practice needs to be improved. For example, the methodolo-
gy proposed by the authors of [14] allows for a comprehensive assessment of the technical and eco-
nomic feasibility of a project, taking into account the latest advances in BIM technologies. Work [15],
for its part, details the qualifying factors for the implementation of an information system and max-
imising the benefits at an enterprise. Since the algorithm must necessarily include a stage of monitor-
ing and controlling the effectiveness of digitalisation of construction processes, it is appropriate to
consider [16] in terms of the formation of standards and regulations for construction design organisa-
tions and design units in the processes of information modelling.

The scientific community is also interested in the conceptual vision of the category “BIM tech-
nologies”, however, a thorough review of the evolution of the concept [17-19] indicated the need to
develop a new approach using the existing theoretical framework.

The study proposes an innovative analytical approach to assessing the readiness of construction
companies to implement building information modelling (BIM), highlighting its importance as a tool
for transforming the industry in the face of modern challenges. The originality of the study lies in the
focus on the peculiarities of applying BIM technologies in the activities of domestic construction
companies in the context of implementing strategies for post-war recovery and infrastructure recon-
struction.

3. The purpose and objectives of the study

The purpose of the research article is to develop an algorithm for integrating BIM technologies
into the activities of construction companies based on an analysis of the prerequisites, a study of the
specific features and problems of integration of innovative technology by the Ukrainian construction
business in the context of the need to implement the post-war reconstruction of the country.

The realisation of this goal requires a step-by-step solution to the following research tasks:
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— to systematise the main scientific approaches to the interpretation of the Building Information
Modelling (BIM) category and to identify its key essential characteristics, taking into account the pe-
culiarities of the formation and spread of BIM technologies in the world practice;

— analyse the prerequisites for the integration of BIM technologies in the construction sector in
the context of both Ukrainian and foreign experience;

— to consider the potential, challenges and investment prospects for the integration of BIM into
the activities of construction companies in the framework of post-war reconstruction.

4. Research materials and methods

The methodological framework of the article covers a range of the following scientific methods:

— methods of analysis and synthesis were used to study the essential content of the Building In-
formation Modelling (BIM) category, systematise theoretical approaches and identify the main charac-
teristics of the innovation system under consideration. The use of the methods of analysis and synthe-
sis allowed to form conclusions about the evolution of the BIM concept from a theoretical model of
the future to an applied tool that is actively used in the global construction environment by various
market participants;

— the method of critical analysis and synthesis allowed to focus on conceptual shortcomings and
gaps in practical approaches to the implementation of BIM technologies in Ukrainian construction
companies and to formulate a number of reasonable conclusions;

— the graphical method allowed to visually structure scientific approaches to the definition of
“Building Information Modelling” and illustrate the benefits of implementing BIM technologies in the
construction industry of Ukraine;

— an algorithmic approach was used to clarify the sequence of stages of integration of BIM tech-
nologies into the activities of a construction company to formalise digitalisation processes and intro-
duce tools to monitor their implementation.

Taken together, the methods used made it possible to carry out a comprehensive study of BIM
technology as a strategic tool for digitalising the construction industry in Ukraine in the context of
post-war recovery and improving the domestic market in accordance with international standards.

The research materials include scientific publications of domestic and foreign authors on the issues
of studying the place of BIM technologies in the processes of digitalisation of the construction sector,
analytical studies of the current state and prospects for expanding the use of BIM technologies in the
construction industry, the regulatory framework in terms of consideration of the Concept for the intro-
duction of building information modelling technologies (BIM technologies) in Ukraine and approval of
the action plan for its implementation, as well as the analytical report of the World Bank Group.

5. Peculiarities of integration of BIM technologies in the construction industry of Ukraine

5.1. Study of BIM technology as a tool for ensuring the digitalisation of the construction industry

The rapid development of digital technologies, in particular in the field of information systems,
has been a current trend over the past few decades, which has contributed to the emergence of an in-
novative way of organising project activities in construction based on the concept of digital infor-
mation modelling, which involves the creation of a complete electronic information model of a con-
struction project that integrates all the necessary data about it — Building Information Modelling
(BIM). This innovation is the result of a response to rapid changes in the external environment that
must be taken into account at the design and construction stage of a facility, which requires consolida-
tion of all information flows within a single digital platform. The existing traditional tools were inef-
fective for managing and processing the dynamically changing array of data that is a characteristic
feature of design work. The model of an information-oriented approach to the creation of a construc-
tion project provides for the holistic coverage of all types of related data, both technical and economic
benchmarks of the project and the functional and structural engineering part within an integrated virtu-
al structure, where a clear correlation between all components is defined. Thus, the qualifying factor
for the effectiveness of BIM technology tools is the compliance of the information used for digital
modelling with the criterion of data reliability, transparency, and reliability.

In [17], a classification of scientific publications covering the world experience of BIM technolo-
gy development is made, which separates the stage of BIM technology emergence from the 60s of the
twentieth century to 2020, as well as the stage of their active implementation and distribution in the
activities of construction companies from 2020 to the present.
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The first mention of the need to develop specialised design software was made by Douglas C.
Engelbart (1962), who emphasised the gradual growth of data that needs to be organised within the
framework of an investment project and coordinated between key stakeholders [18].

In 1992, the publication [19] became a defining event in the discussion and popularisation of the
idea of integrating digital object modelling into the activities of construction companies. The use of
BIM technologies in related industries has become widespread since 2002. Since then, under the influ-
ence of active promotion of the Building Information Modelling idea by scientists and practitioners,
leaders in the segment of digital solutions and software development have integrated this model into
their systems, including it in the basic concepts of industry terminology.

Thus, the concept of the BIM model was spread through the development of architectural design
software by industry leaders at that time, namely: Graphisoft and Autodesk [10].

Currently, according to a report by Allied Market Research published in November 2023, the key
players in the building information modelling market are: Aveva Group Plc, Hexagon AB, Trimble Inc,
Autodesk Inc, Beck Technology Ltd, Pentagon Solution Ltd, Nemetschek SE, Bentley Systems Inc, Das-
sault Systems Asite Solutions Ltd [20]. The key software products for BIM objects are tailored to the needs
of creating and implementing projects in the field of civil infrastructure, building structure calculations and
engineering, asset management and other services based on BIM/BIM services. The required software
product is selected based on the company’s internal goals, specifics of operation and priorities. There is no
standardised option for all types of organisations using BIM technologies.

According to Pan, Yue & Mario, Chelse [21], the issue of combining Building Information Mod-
eling and artificial intelligence technologies is relevant today, as it will allow for an active transition
from traditional, paper-based document management to digital management platforms in the short
term, which will allow the construction industry to respond more effectively to the challenges of digi-
tal transformation and process automation. According to experts, this will help provide accurate, up-
to-date data for continuous monitoring and adjustment of the project process.

Thus, in recent years, the BIM concept has evolved from a theoretical model of the future into an
applied tool that is actively used in the global construction environment by various market partici-
pants: architects, engineers, builders and contractors, developers, manufacturers of building materials
and equipment, facility managers, specialised government institutions and other specialists, in particu-
lar in the field of urban planning and territorial planning.

To clarify the content of the BIM (Building Information Modelling) category in current scientific
publications, it is appropriate to systematise theoretical approaches to its definition based on several
fundamental levels of consideration of the issue, which can be clearly seen in Fig. 1.

Scientific approaches to the definition of “Building Information Modelling*

The process of interaction between participants in the design and construction processes

Product in the form of an information model

A tool for managing the life cycle of a construction project

Common database and information and analytical centre

Information modelling technology in architecture

The dominant methodology for creating and updating information about a construction

An innovative approach to the development of project documentation, construction
and operation of buildings

Fig. 1. Scientific approaches to the definition of “Building Information Modelling”.
Source: Compiled by the author according to [7; 8; 10; 11; 13; 14; 15; 21; 22]

An analysis of scientific publications has revealed that the modern scientific and professional
community still lacks a single, established interpretation of the BIM concept, which is due to the plu-
rality of theoretical approaches to its essential features and specifics of use. However, it can be noted
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that almost every scientific publication focuses on the innovative, high-tech and complex nature of the
Building Information Modelling category.

Some experts interpret it as the final design model, others as an integrated process of planning
and creating a construction project, while another part of the profession does not recognise this con-
cept as a separate category and questions the feasibility and cost-effectiveness of using BIM for all
possible projects, emphasising exceptions to the rule. If we focus on the essential characteristics, it is a
digital model of a building that contains all relevant information in a consistent manner. Any change
in one parameter automatically leads to an update of the data on related elements.

In our opinion, Building Information Modelling (BIM) is a complex innovative system of interre-
lated processes in the field of architectural and construction design, construction, reconstruction, reno-
vation, revitalization and facility management, based on the creation of a comprehensive digitalised
model that acts as a single information and analytical database and a tool for coordinating the actions
of all participants in the design, construction and operational processes throughout the entire life cycle
of a building: from the idea and engineering design documentation to construction, operation and fur-
ther modernization of the facility.

The integration of BIM technologies at the micro level of the economic system requires the crea-
tion of a high-quality basis for the digitalisation of construction processes at all stages of the construc-
tion project life cycle, namely:

1. Development and implementation of a unified architecture for managing the life cycle of a
construction project based on the use of a digital BIM model of a building in real time. This concept,
prior to the development of project documentation, construction of buildings, equipment with engi-
neering systems, use, renovation and reconstruction of structures, represents the life cycle of a con-
struction project, which ensures the integration of architectural, technological, economic and other
accompanying information flows into a single information model, taking into account their interde-
pendencies and functional correlations.

2. Application of up-to-date approaches to managing the processes of developing project docu-
mentation and planning construction projects, using innovative network methods that have proven to
be effective in accordance with the available practical examples from foreign construction digitalisa-
tion practices. Among the widely used network methods, it is advisable to mention the Critical Path
Method (CPM), the Potentially Critical Path Method (CCPM), the Plan Evaluation and Review Tech-
nique (PERT), and the Priority Diagramming Method for Determining Task Dependencies (PDM).
The testing of these network methods creates a basis for optimising resources, managing project dura-
tion, prioritising tasks, etc.

3. The modern practice of digital management in the design and construction sector requires a
transition to the use of a universal digital model as a means of communication and coordination of the
actions of process participants at all stages of the project implementation. It is extremely important to
provide a data presentation format that is transparent, accessible and understandable to all participants
in multidisciplinary interaction within the project. Thus, the key to achieving efficiency is the unifica-
tion of the data presentation format and the consistency of information flows for timely updating of the
digital electronic model for the purpose of appropriate process analysis.

4. Introducing the use of licensed digital tools and software into the design and management of
facilities allows for the creation of an interactive information environment that provides continuous
access to data, prompt resolution of production tasks, and transparent decision-making by all partici-
pants. This approach will also reduce administrative and technical costs, as well as promote the devel-
opment of the related information sector, which is formed at the intersection of technological demand
and market innovations.

5. The development and implementation of a high-quality digital tool in the form of a single inte-
grated information system for the construction segment is an important step in ensuring its sustainable
development, modernising infrastructure, and intensifying the process of attracting foreign capital by
adapting to international standards for the design and management of construction projects.

6. Like any other innovation, digital modelling requires financial investment and transformation
of the organisational structure of the project process. Construction companies are faced with the task
of investing both in the purchase of new licensed software and in the training of personnel involved in
working with the BIM model. Both the psychology of construction project executors and design tech-
nology need to be transformed.

Analysing the process of integrating BIM technologies into the activities of construction compa-
nies, the following algorithm can be used (Fig. 2).
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Sequence of integration of BIM technologies into the activities of a construction company

1. Assessment of the investment, human and resource potential for the implementation of BIM
technologies in the activities of a construction company. Analysis of the current level of
digitalisation of business processes and management decision-making.

v
2. Evaluation of the rationality of using BIM technologies for a particular project based on the
analysis of its parameters: estimates, planned construction volumes, implementation time for
each stage of the facility's life cycle, staff qualifications, etc.

v
3. Developing a strategy for the transition to the use of BIM technologies based on clarifying the
timing of integration into existing enterprise systems (ERP, costing software) and the full
transfer of current project developments to the new format of work.

4. Allocation of roles and responsibilities of key personnel involved in the exchange of
information and coordination of information models of the construction project.
] L

5. Selection of software and technical platform for the integration of BIM technologies into the
activities of construction companies based on the identification of target needs.

6. Creation of internal regulations for information modelling, preparation of methodological
support for staff on the practical implementation of BIM technologies.

7. Improving the knowledge and skills of employees in the field of BIM technologies.

i ?
8. Testing of limited implementation of BIM technology. Modelling and support of the full

range of design and construction process in the BIM environment.
| 1

9. Spreading the principles, standards and practices of information modelling to all levels

of the organisational structure of the construction company.
] I

10. Clarification of a set of benchmarks for monitoring the effectiveness of BIM
technology.

Fig. 2. Sequence of integration of BIM technologies into the activities of a construction company

In our opinion, the starting point for using BIM technology in the activities of a construction
company is to assess, first of all, the investment, human and resource potential, since its implementa-
tion is a capital-intensive process. Insufficient investment potential will create risks for fragmented
application of BIM technology. It should be noted that the introduction of BIM technologies requires a
systematic approach that involves transforming the methodology of design activities, restructuring
organisational mechanisms and revising the professional thinking of the designer, rather than just re-
placing software and updating technical equipment.

According to a number of scholars [14], it is appropriate to evaluate each individual project for
the need to use BIM technologies, as there are certain exceptions to the general rules that indicate the
irrationality and inefficiency of such actions. In particular, projects with a low funding limit, short im-
plementation timeframes, insufficient staff competence, and the prevalence of unified architectural and
construction schemes with standardised design and engineering solutions are inappropriate for consid-
eration for the implementation of BIM technologies.

A necessary step in the digitalisation of construction processes is also the development of a strat-
egy for the transition to the use of BIM technologies based on the clarification of the timing of integra-
tion into existing enterprise systems (ERP, estimating software) and the full transfer of current project
developments to the new format of work.
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In the context of the distribution of roles and responsibilities of key personnel involved in the ex-
change of information and coordination of information models of a construction project, attention
should be paid to the importance of ensuring that they have the same level of digital skills. If the team
is expanded, the organisational structure should include a BIM manager whose focus will be on:

a) compliance with the rules and standards of working with the information model of the con-
struction object;

b) setting the programme parameters and modelling the information model;

¢) control over the activities of employees working with the information model of the construc-
tion object;

d) allocation of areas of staff responsibility in the design process;

e) checking the information model for errors, identifying conflicts between its elements, as well
as eliminating logical and structural inconsistencies that may adversely affect the accuracy of project
documentation and the efficiency of the construction process.

The defined set of tasks requires the BIM manager to have a high level of digital literacy, a deep
understanding of the principles and approaches to information modelling, and the ability to ensure
control over the correct integration of heterogeneous information flows within a single digital model
of a construction project.

The next step is to select software and a technical platform for the integration of BIM technolo-
gies into the activities of construction companies based on the identification of target needs. Accord-
ing to the report [23], Autodesk, Inc. is the most widely used among the key market participants that
create platforms for the implementation of BIM technologies. The Autodesk Revit technical platform
is used for a wide range of tasks that can be performed in design, coordination and cost estimation. It
supports work with architectural, structural, and engineering elements to help architects, engineers,
and designer complete tasks efficiently. It can be integrated with Robot, Navisworks, ReCap, Auto-
CAD and 3ds Max.

The success of using BIM technologies in a construction company depends on the orderliness of
internal information modelling regulations that systematise uniform standards for working with digital
models, including data structuring standards, levels of detail and formats for exchanging information
flows. After all, the issues of formalisation and regulation require special attention when working with
a digital model by specialists who work in parallel on all structural parts of the project [16].

In our opinion, it is imperative to test BIM technology on the basis of a selected construction pro-
ject as a pilot project in order to identify weaknesses and clarify areas for improving both internal
standards and the practice of digitalising business processes.

The development of a set of benchmarks for monitoring the effectiveness of BIM technology al-
lows for an objective assessment of the effectiveness of information modelling in the dynamics, com-
paring the expected and actual results and adjusting the directions of further scaling of the construction
entity’s activities.

5.3. Integration of BIM into post-war recovery: potential, challenges and investment prospects

Under martial law, BIM technologies are transforming from a tool for innovation to a necessary
component of a strategy for the rapid, reasonable and controlled restoration of destroyed infrastructure.
According to the World Bank Group [24], as of December 2024, the total cost of reconstruction in
Ukraine reached USD 524 billion, which should be used in the next two years. These funds are to be
used over the next 10 years to address a set of priorities: rebuilding housing, healthcare, education, etc.
Thus, it is now undisputed that large-scale economic damage has been caused to the civil and industri-
al infrastructure of the state, which raises the extremely important issue of assessing the economic fea-
sibility of reconstructing these facilities in the near future. In this regard, the problem of the feasibility
and priority of restoring damaged civilian and industrial facilities as a result of Russian military ag-
gression is becoming more urgent. Expert assessments point to the impossibility of reconstructing
some facilities due to the critical level of damage. At the same time, a significant number of facilities
can be rebuilt with grant support or targeted funding from international partners, including European
financial institutions. Achieving these goals will require attracting financing from foreign investors
while ensuring the necessary level of trust in Ukrainian construction companies. The desire of foreign
investors to minimise risks and increase the level of predictability of project implementation in the
Ukrainian market necessitates the use of modern digital tools to meet high standards of management
efficiency. As there is a possibility that foreign investors will engage their own project teams, high-
tech solutions and qualified personnel, ignoring the internal potential of the Ukrainian construction
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segment. In this context, the integration of BIM technologies is a tool for strengthening the competi-
tiveness of Ukrainian companies, forming the basis for a long-term strategic partnership with interna-
tional investors. Thus, the Ukrainian construction market needs to adapt to global digitalisation stand-
ards and continuous innovative technology upgrades to prevent domestic companies from being forced
out of the market. This is an urgent requirement of the time, due to the mandatory use of BIM technol-
ogies in a significant number of EU member states for the implementation of projects financed from
budgetary funds. A significant advantage of integrating BIM technologies into the process of assessing
the technical condition of existing structures with various types of damage is the ability to strengthen
control over the quality of restoration work and guarantee the operational stability of structures in the
long term [9].

When assessing the scale of the global information modelling market, it is appropriate to note its
significant development potential, which is measured by a compound annual growth rate of 16% start-
ing from 2023 in the forecast period until 2032, according to Allied Market Research [20].

The size of the global building information modelling market was estimated at USD 7.9 billion in
2012. USD in 2022, and, according to experts, will reach USD 34.2 billion USD by 2032.

Among the qualifying factors that will contribute to the further scaling of the technology in the
Ukrainian market, it is worth noting the government’s commitment to the use of building information
modelling (BIM), which is enshrined in the Concept for the Implementation of Building Information
Modelling (BIM) Technologies in Ukraine [25]. Indeed, the introduction of BIM technologies in the
activities of companies in the construction segment has a number of advantages for all key stakehold-
ers, which are systematised in Fig. 3.

Benefits of integrating BIM technologies in the construction sector

Accurate estimation of project construction costs, materials and equipment

Compliance with ESG principles in the implementation of construction projects

Selecting the most appropriate building materials and minimising waste

Effective information exchange between construction project participants

Reducing the number of installation errors and optimising construction time

Compliance with environmental standards by developers will reduce the negative
impact on the environment

Minimising the overall level of project risks based on accurate
and optimised design solutions

Improving national standards and requirements in line with European ones

Increasing the transparency of investment and construction processes and pricing

Improving the process of selection and evaluation of material suppliers

Fig. 3. Benefits of integrating BIM technologies in the construction sector

The considered set of advantages of integrating BIM technologies in the construction sector con-
tributes to both increasing the competitiveness of Ukrainian construction market participants and in-
creasing the investment attractiveness of the construction sector as a whole through innovative ap-
proaches to project management and implementation.

6. Analysis of research results

The presented work focuses on the consideration of BIM technology as one of the qualifying fac-
tors for the systemic restoration and reconstruction of residential buildings and urban infrastructure
affected by the war. The originality and scientific novelty of the proposed algorithm for the integration
of BIM technologies lies in a multi-level, systematic and adaptive approach that takes into account
both technical and organisational, human and economic factors of innovative updating of processes in
a construction company. The study of the specifics of the integration of BIM technologies at the micro
level of the economic system takes into account the creation of a qualitative basis for the digitalisation
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of construction processes at all stages of the life cycle of a construction project, which determines both
the theoretical validity and practical value of the work. Thus, the research focuses on the conceptuali-
sation of the principles of implementing BIM technologies in the Ukrainian construction sector, which
is becoming increasingly relevant in the context of the need to ensure post-war recovery and recon-
struction of both infrastructure and housing.

Conclusions

Building Information Modelling is a strategically important technology that provides comprehen-
sive digitalisation of processes in the construction sector — from the conceptual design stage to opera-
tional support. A study of the specifics of its implementation in the activities of Ukrainian construction
companies has led to several important conclusions.

1. There has been a gradual evolution of the BIM concept from a theoretical model of the future
to an applied tool that is actively used in the global construction environment by various market partic-
ipants. The paper further develops the definition of the category “Building Information Modelling” as
a complex innovative system of interrelated processes in the field of architectural and construction
design, construction, reconstruction, renovation, revitalization and facility management, based on the
creation of a comprehensive digitalized model that acts as a single information and analytical database
and a tool for coordinating the actions of all participants in the design, construction and operational
processes throughout the entire life cycle of a building: from the idea and engineering to the construc-
tion of the building. The key essential characteristics of the category “Building Information Model-
ling” include its innovative, high-tech and complex nature.

2. A study of the world’s best practices confirms that among the pool of innovative digital tech-
nologies currently being implemented in the construction sector, one of the most effective is building
information modelling, which creates a holistic and comprehensive view of the construction object.
The integration of BIM technologies into the construction sector at the micro level of the economic
system, among the key prerequisites, involves the formation of a comprehensive organisational and
technological framework, which includes the creation of a unified digital architecture for managing the
life cycle of a construction project, the introduction of effective network planning methods, the unifi-
cation of data presentation and exchange formats, the use of licensed software, the formation of an
interactive information environment, and the development of integrated information systems capable
of Among the general prerequisites identified on the basis of best foreign practices, special attention
should be paid to staffing for digitalisation, financing of transformation processes and rethinking the
methodology of project activities, which is critical for the sustainable functioning of a modern con-
struction company in the digital economy.

3. The scientific novelty of the results obtained is the development and substantiation of an algo-
rithm for integrating BIM technology into the activities of a construction company, taking into account
the specifics of the company’s internal resources, the level of digital literacy of personnel, strategic
management goals, and technical and organisational prerequisites for the implementation of innovative
digital solutions. The algorithm provides for the possibility of testing innovative approaches on pilot
projects and provides a basis for further scaling BIM solutions throughout the organisation. Among
the main challenges of integrating BIM technology into the activities of construction companies are
the adaptation of Ukrainian business to global digitalisation standards and the continuous innovative
updating of technologies.

A promising vector for further research in this area is the development of BIM technologies
based on the integration of artificial intelligence tools, which will improve the quality of construction
project management through automation and process acceleration.
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