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Abstract: In the current realities of business development, internal processes management plays a particularly im-
portant role in accomplishing the goals set. With the rapid development of technology, the trend among businesses
has been to go digital, i. e. using more and more technology in the operation of the company, to increase manage-
ment efficiency. Thus, it remains relevant to reflect on how governance and business organisation models have
changed or may change, as a result of this process. It was decided to focus on companies in the construction sector
and to illustrate the special features of their digitalisation. Thus, the main purpose of this study is to analyse the or-
ganisational and economic management tools in the construction industry based on digitalisation methods and the in-
troduction of technologies into the company’s operational processes. Analysis was the main method used in the
study, as the authors referred to a wide range of sources of information, mainly articles by academics, and drew con-
clusions on the basis of the processed data. The authors conclude that modern developments in construction compa-
nies and their transition to digitalisation have had a significant impact on project delivery. Digital technology allows
decision-making to be automated when working on projects, which increases efficiency by eliminating the human

factor.
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1. INTRODUCTION

Digitalisation (or DT — digital transformation) is a change in
the nature of production and economic processes whereby
humans are no longer the subject of these processes; in other
words, digitalisation is a process of changing forces and fac-
tors of production in a company (enterprise, country, society)
(Yudina, 2017). Most countries have already recognised
digitalisation as a priority for a country's development. It is
becoming a trend and the basis of a strategy to achieve eco-
nomic prosperity and increase a country's international com-
petitiveness (at least if the country is able, skilled and willing
to use information technology; if it is used effectively as a
development resource) (Demura and Putivtseva, 2021; Ko-
zhageldi et al., 2022). The digitalisation trend is observed in
absolutely all sectors, but for the purposes of this study, the
authors examined how it is being pursued in the construction
sector. It is particularly relevant to consider these trends giv-
en that DT in the sector has been gaining popularity relative-
ly recently (approximately from the beginning of the 21st
century), especially when compared to other sectors. Gener-
ally, the concept of digitalisation of the construction industry
affects all activities in the industry, ensuring increased

*Address correspondence to this author at the Department of Construction
Economics, Kyiv National University of Construction and Architecture,
03037, 31 Povitroflotskyy Ave., Kyiv, Ukraine; E-mail: vtytok@yahoo.com

efficiency of construction activities and bringing qualitative
changes in the technology, organisation and management of
construction production (Artyushkin and Plotnikova, 2021;
Tukhtamisheva et al., 2020; Lapin et al., 2021). However, it
also has its limitations and disadvantages, which are worth
bearing in mind when making decisions. They are also dis-
cussed below in the study.

A large number of academics have worked on the issue. For
example, it is worth mentioning M. Sutrisna and A.
Olanipekun (2021), who examine current trends in the digi-
talisation of the construction industry from theoretical and
empirical perspectives. S.S Uvarova, A.A. Panenkov, Ya.L.
Sonin (2020) studied changes in the organisational and man-
agerial activities of construction companies during digitalisa-
tion, focusing less on the digitalisation methods of the pro-
duction process. It is also worth acknowledging the scientists
who have analysed the current state of the art in the latest
technologies that are used directly in project work. P. Ger-
bert, S. Castagnino, C. Rothballer, A. Renz, R. Filitz (2016)
and E.S. Rakhmatullina (2017) looked at the impact of BIM
(Building Information Modeling) on company processes and
how it has affected the industry. W. Lu, T. Tan, J. Xu, J.
Wang, K. Chen, S. Gao, F. Xue (2020) studied how the con-
cept of DfMa (Design for Manufacturing and Assembly)
could influence the development of the construction sector.
The authors also come to interesting conclusions about how
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revolutionary and different this approach is. C. Zhang, D.
Artidi, P. Liu (2021) examined the role of laser scanning in
structural engineering and when working on construction
projects in general; R.V. Razyapov (2021) analyses the role
of AR (augmented reality) and VR (virtual reality) technolo-
gies in the modern realities of the construction industry, and
the impact of 3D (three-dimensional) printers was considered
by D.A. Luneva, E.O.Kozhevnikova, S.V. Kaloshina
(2017).

Based on these and other studies, the author's perspective on
digitalisation in the construction industry and the recent
changes in organisational management is shaped. The focus
of the study was on current DT trends in the construction
sector (and their prospects for a change) and the implications
of digitalisation for companies. The novelty of the study lies
in the fact that it not only considers general trends in compa-
ny performance but also separately in the organisational and
performance components.lit also provides several models
that can describe individual changes in the performance of
companies in the construction sector during the digitalisation
process.

The main purpose of this study is to analyse the organisa-
tional and economic management tools in the construction
industry based on digitalisation methods and the introduction
of technologies into the company’s operational processes.

2. MATERIALS AND METHODS

In most countries, the construction sector is a significant
contributor to GDP and the economy of a country, which
makes the transition to high-tech production methods even
more relevant (Rakhmatullina, 2012). Most market players in
Western countries have already digitalised or are on their
way to becoming digitalised. New companies operate digital-
ly from the start. However, there are still companies that,
despite the obvious benefits of transformation and the high
demand for it, use digital technologies only partially (with-
out fully integrating them into the daily operations of the
company) (Koscheyev, 2019; Issabayev and Issabayeva,
2020). Therefore, they are not getting all the benefits of digi-
tal technology. This significantly reduces the financial and
economic indicators of such companies. The transition to the
use of DT among companies is progressing unevenly but
actively. The COVID-19 virus has significantly affected the
development of the industry. It has forced companies to
change their operating approaches and devote more time to
their resilience in the face of crises. This has inevitably led
companies to focus more on digitalisation, embedding tech-
nology into all enterprise processes (Five ways..., 2020).
This applies not only to the actual process of project produc-
tion, design and construction but also to the company's inter-
nal processes.

In fact, the digitalisation process can be roughly divided into
two components: digitalisation of management processes and
digitalisation of production processes. This is described in
more detail by the authors in the study below. Thus, it is im-
portant to clarify that this study is mainly concerned with the
impact of digitalisation on production processes because they
are specific to the industry (in the context of the construction
sector it is the design process of projects and their direct im-
plementation, whereas in other industries the production pro-
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cess is most often associated directly with the production of
finished products for sale). However, such changes cannot
but affect the fundamentals of management and organisation
of the company. Therefore, they too are addressed in the
study. There are a number of models that help to understand
how digitalisation in the construction industry affects its in-
ternal processes.

The main method used in developing the study was analysis.
It was used to process data on the current state of digitalisa-
tion in the construction industry. Through forecasting, the
authors have shaped the possible future trends of DT compa-
nies in the sector. At the same time, the historical method
has allowed for an examination of how the digitalisation of
the sector took place in previous years. The modelling meth-
od played a particular role as, when working on the study,
the authors used models to explain some of the changes in
companies in the construction sector due to digitalisation
processes. The most important of these is the model of com-
pany earnings change during DT, as it helps to explain the
current trends in this area. The second model worth looking
at is the Automated Management Model for the Construction
Investment Project, which shows how management process-
es can be changed using digital technology. Another im-
portant method of writing was deduction, which the authors
used to justify the main reasons for the current trends in digi-
talisation in the industry. The induction method was also
used throughout the study, however on a much smaller scale.

This investigation can be divided into several stages. The
first stage looks at general trends in the world's construction
industry, and its role in the world's economies, given the role
of recent world events. The second stage analyses the impact
of modern technology used in the construction industry on
project preparation and implementation. This section of the
study describes in detail the role of the main methods used in
this process (BIM, DfMA, AR, VR and others) and their
impact on the company: the main benefits and losses from
their implementation in the long and short term are de-
scribed. The third stage is the consideration of changes in the
management and organisational principles of companies in
the construction sector related to digitalisation and other
working methods in project implementation; a model for the
operation of an automated project workflow management
system is described.

3. RESULTS AND DISCUSSION

The process of digitalisation of the construction industry can
be divided into two components. The first is to change the
management processes. This component can be called the
modernisation of the company at the administrative level,
that is, in the processes of the administrative staff. This type
of digitalisation is typical for all industries; therefore, most
companies (the construction sector and more) have gone
through this phase of digitalisation. The second component
is a change directly in the models and methods of working
on the project (modelling, planning and actual construction).
This component has characteristic features in the construc-
tion sector. The most common technologies that are used and
incorporated into the company's manufacturing process are:
BIM, AR/VR, laser scanning, robotics, 3D printing, prefab-
ricated structures and DfMa platforms, analytics software,
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Fig. (1). Allocation of the Digitalisation Process to the Constituents in Companies in the Construction Sector.

Source: compiled by the authors.

blockchain, digital twins, the Internet of Things (1oT) con-
cept and machine learning solutions across the life cycle of
the assets created, e. g. at project, organisation and industry
level (Singh, 2019; Borisova et al., 2020; Korzhyk et al.,
2017). For the purposes of this study, a few of them will be
considered. The digitalisation process in companies is al-
ways complex. Thus, it is unlikely that a company is en-
gaged in the digitalisation of only one of the components.
Overall, the digitalisation process in enterprises can be illus-
trated as follows (Fig. 1).

As can be seen from Fig. (1), when introducing qualitative
changes to a company's management mode of operation, one
cannot possibly avoid introducing some changes to produc-
tion processes and vice versa. Below is a brief overview of
some of the technologies that are enabling the digitalisation
of production processes in construction companies. First
among them is BIM technology, which has attracted a lot of
attention from the beginning and has been one of the drivers
behind the mass digitalisation of construction companies
(Ibem and Laryea, 2014; Dobroserdova and Rakhmatullina,
2016). BIM is a technology that is essentially a software
package for modelling, which greatly reduces the cost and
simplifies the process of visualising a future object (Uskov,
2013; Suleimenov et al., 2022). The technology allows
achieving full control over the project within one package of
programmes and reduces the cost of construction, which
increases the likelihood of its competent delivery. At the
moment, the technology is used by about 40% of companies
in Western Europe and 80% of companies in North America
(Rakhmatullina, 2017). The technology also makes it possi-
ble to calculate at an early stage the cost, timing of the work,
exact quantities of materials and construction equipment
needed, risk calculations, etc. Another advantage of the tech-
nology is that it allows detailed project information to be
stored digitally (creating a digital copy of the object), which
can be used when designing similar projects, or other pro-
jects in the area. This is especially true if the work is com-
missioned by state or local authorities (Erofeev et al., 2021;
Mukanov et al., 2018).

The technology is most often connected to the company's
unified file system. This simplifies the process of interaction
between specialists to collect and process information about
the project. Nevertheless, the high role of information in
production significantly increases the requirements for the
quality of input information. Although the programme auto-
mates the process of most calculations, it obliges specialists
to carefully check all the data they enter into the system.

Because there may be as many as several hundred special-
ists, it is still very difficult to avoid mistakes. Incorrect data
inputs can lead to additional implementation costs and a de-
lay from the intended project release date. As the technology
cannot detect errors and inconsistencies autonomously, sys-
tem administrators are obliged to find and solve them manu-
ally, which complicates the implementation process.

However, BIM has other disadvantages. For example, to start
working in BIM, massive retraining of staff will have to be
carried out together with departmental synergies. This pro-
cess can be quite time-consuming, making it difficult to
maintain existing projects, while also resulting in additional
costs in the short term. The complexity of the staff retraining
problem is unique to each company because of the varying
willingness of managers and employees to learn and change
in the process of working for the company. Unfortunately, in
most cases, the staff has a negative attitude to such changes
and is unprepared for them or unwilling to take on new loads
and new responsibilities. It is also costly to purchase appro-
priate software products, which will have a negative impact
on the company in the short term (although it does result in
long-term savings) (Naumenkova et al., 2022). In addition, at
this stage, companies feel a severe shortage of specialists.
Globally, this is due to the fact that educational institutions
have not had time to adjust to new trends in the construction
industry and to train the right number of highly qualified
personnel (Ibragim et al., 2020). Nevertheless, over time, this
particular problem is becoming less and less pronounced.
Sometimes, the software may not work entirely correctly.
More often problems arise directly when creating models
and exporting them to other devices or software products.
This is due to a lack of compatibility with other programmes.
Therefore, at the initial stage, employees are tempted to do
all the work on 2D software rather than spend their time
searching for and correcting data migration errors, which can
also be a problem when introducing technology into produc-
tion processes (Nazemi et al., 2015; Kudabayev et al., 2022).

Below are examples of other types of digital technology that
can make working on a construction project much easier.
Thus, AR and VR technologies also help to simplify the pro-
cess of running a project. With these technologies, it is pos-
sible to create three-dimensional (3D) models, while the lat-
est models include 4D, 5D and 6D models. Some key bene-
fits of these technologies are: simplification and acceleration
of the construction sector training process, the ability to test
the performance of structures in virtual reality, to create hol-
ographic mock-ups of objects being created, to discuss prob-
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Fig. (2). A model of income changes over time in construction companies during the digitalisation process
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lems with colleagues in real-time via video link, to identify
installation problems of building structures (for example,
allowing engineers to use virtual reality glasses to identify
problems in fixing building elements) (Razyapov, 2021;
Peleshenko et al., 2017; Lapin et al., 2023). An example of
the use of augmented or real reality technology is GA Smart
Building, which applied Trimble Connect to the construction
of an office building in Toulouse, allowing the company to
avoid construction delays and cost overruns (Polinenko,
2018; Suleimenov et al., 2020). In addition, 3D printing is
common and offers accurate gquantities of materials to pro-
duce the required parts, volume models or even entire build-
ings (or parts thereof) (Luneva et al., 2017; Issabayev et al.,
2022). Such printers make it possible to create unusual
shapes of designs (which would be difficult to replicate by
hand) and also make the construction process waste-free.
Laser scanning is also widespread, but its application is actu-
ally only possible when other technologies are used. For ex-
ample, laser scanning can significantly improve the quality
of models created using BIM technologies, simplifies design
and makes it faster and easier to visualise certain objects
(Zhang et al., 2021; Chernets et al., 2008; Syrmanova et al.,
2021).

The DfMA approach is also indicative. One thing to note is
that this is not a method used in the design of buildings, but
an entire concept. Its application within the industry is only
at an early stage. In fact, companies are learning first-hand
which strategies for using the concept can and cannot work.
Notably, most examples of applications of the concept have
been successful. Some scientists consider this concept as a
global panacea for all problems in the construction sector,
but others believe that this is far from the case (Lu et al.,
2020; Cherunova et al., 2021). Overall, DFMA methods and
approaches have been used in the industry for quite some
time, but it is now that they are becoming the most relevant,
and therefore most popular among most companies due to

the global trend towards digitalisation. As part of the con-
cept, the design should be developed with the simplest pos-
sible process for making the components and assembling the
final product from those same components. Furthermore, the
project team should make the product structure as simple and
reduce the cost of manufacturing and assembly as much as
possible. Thus, the practice of applying the concept often
consists in identifying, quantifying and eliminating losses or
inefficiencies in product design.

The main approaches and methods discussed above for the
automation and digitalisation of construction processes play
a huge role in changing the principles of the functioning of
the industry. However, the organisational and economic ap-
proaches to management must evolve with them. As men-
tioned, current management trends in construction compa-
nies are based not only on their need for new digital operat-
ing principles but also on the global environment. Therefore,
the process of changing the financial policies of companies
in the industry started already at the beginning of the
COVID-19 crisis: restrictions during the pandemic effective-
ly halted and/or delayed company projects; besides, the debt
burden on companies began to increase and the number of
new orders decreased (Korostelkina and Voronkova, 2021;
Mishchenko et al., 2021). This has led companies to increase
stocks to be prepared for a new shock. The principles of the
supply chain, which were also affected by the restrictions
imposed by governments during the crisis, have changed:
companies have started to diversify the number of supplies
while reducing the number of suppliers. Above, the study
described the features that the company experiences in the
case of the introduction of the principles of digitalisation in
the production and management process. A major concern,
however, has been the high price of products, which signifi-
cantly increases costs in the short term while reducing the
profitability of other projects. Fig. (2) shows a graph that
describes the likely changes in the income of a company in
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Fig. (3). Schematic diagram of an automated investment and construction project management system.

Source: S.S. Uvarova, A.A. Panenkov, Ya.L. Sonin (2020).

the construction sector that is switching to digital principles
of operation.

In Fig. (2) P is net profit, and it is time. The value in AP
shows the difference between the company's revenues before
digitalisation and after it. Further, it should be noted that this
model is only an approximation; thus, it is not necessary that
all companies in the sector go through the same process of
digitalisation. Fig. (2) shows that the company is likely to
face a significant increase in costs at the start of its paradigm
shift, which will be reinforced by a decrease in revenue.
While the reasons for the increase in costs are fairly obvious
and have been described in the study above, revenues are not
quite as clear. The authors suggest that the company expects
a decrease in revenue due to increased employment, which
will lead to postponed projects and fewer new orders. An-
other factor is changes within the company as a whole and,
in particular, the rotation of specialists (hiring some and fir-
ing others). Naturally, the decline in income can in theory be
either negligible or none at all in the case of good manage-
ment. However, most companies cannot avoid this.

A change in the company's operating paradigm is likely to
lead it to short-term losses, forcing it to spend its savings.
This is especially true for smaller companies, as the price of
software is about the same for everyone, which means that
the smaller the company, the greater the strain it will face.
Thus, the company must accumulate sufficient funds to sur-
vive this phase before it starts the transformation (it is also
likely to do so in the period after the exit from the unprofita-
ble period). Only once the company has digitised sufficiently
will it be able to take on a sufficient number of new projects.
Thus, it can emerge from an unprofitable period even if there
are still transformation processes taking place within the
company. Finally, the company will be able to make a long-
term additional profit AP, which consists of the benefit of
lower cost per project and an increase in the number of pro-
jects due to the company's increased competitiveness in the
market (Baymuratov et al., 2018). Thus, digitalisation is like-
ly to lead to an increase in companies' stocks over time. In
addition, it affects control systems. More precisely, it allows
the creation of ACSs (automatic control systems), one of
which can be used in the investment activities of the con-
struction sector. S.S. Uvarova, A.A. Panenkov, Ya.L. Sonin,
(2020) demonstrated one of these schemes, which is also
shown in Fig. (3).

The scheme in Fig. (3) allows for automation of the interac-
tion between the parties involved in an investment and con-
struction project: it provides the necessary data between the
investment actors while the software generates the documen-
tation and makes the necessary calculations to run the pro-
ject. The practical application of this automated model al-
lows not only to reduce the complexity of the project, but
also to perform input control over documentation, purchases,
deliveries and other business operations. Although the
scheme may seem simple enough, it is in fact an arduous
task to establish communication between all the actors work-
ing on the project (of which there may be hundreds). In this
context, it is not surprising that digitalization has significant-
ly increased the requirements for managers in terms of
knowledge (they must deeply understand what and how em-
ployees do on their jobs. Also, they need to understand how
the installed software works) and skills (be able to compose
a large number of interactions between specialists in a quali-
tative way).

Digitalization is useful not only for direct project participants
but also for investors, as it allows them to constantly monitor
and control the implementation of investment and construc-
tion projects. Savings in resources and time increase inves-
tors' interest in construction projects and confidence as to
whether these can generate profits and be completed on time.
In addition, digital technology will allow projects to be mon-
itored after they have been built (during direct operation). In
the long term, this could translate into the creation of entire
'smart cities' whose information systems enable online moni-
toring of infrastructure conditions and operational manage-
ment impacts (Uvarova et al., 2020; lvanov et al., 2021).
Thus, digitalization is an excellent tool for increasing the
manageability and control of the project at the production
stage and after it. It also increases the investment attractive-
ness of projects because of reduced uncertainty during pro-
duction. Thus, it can be seen that the impact of digitalization
in the construction industry has long-term positive effects
and short-term negative effects. Figure 2 shows that, in the
long term, the positive effects outweigh the short-term nega-
tive ones. This is due to a significant increase in the income
of construction companies in the case of a successful transi-
tion to digital principles of work. To estimate the amount of
savings, it is worth referring to the figures of one of the stud-
ies: in 2016, researchers predicted that the use of digital
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technology will save around $1.2 trillion in the residential
real estate industry alone by 2025 (Gerbert et al., 2016).
However, it raises the gquestion of why, then, not all compa-
nies, even in highly developed countries, have yet gone digi-
tal.

According to the authors, the main reason for the relatively
slow spread of digital technologies among construction
companies is their high cost and complexity. It is likely that
smaller companies and companies with funding constraints
are unable to undertake such activities, or are forced to post-
pone them until better times. Certainly, proper implementa-
tion of these technologies can simplify the process, but in
any case, the company will experience serious difficulties for
the time being (Sutrisna and Olanipekun, 2021). The recent
COVID-19 crisis had an ambiguous impact on this trend. On
the one hand, the crisis forced companies to become more
stress-resistant, which also affected their desire for digitalisa-
tion. In fact, it has made it somewhat of a necessity, as com-
panies have been forced to provide remote communications
between specialists. On the other hand, the crisis has been a
major blow to the industry. Its impact has been indirectly
addressed in the study: companies have been forced to sus-
pend their projects while paying salaries in full. This led to a
forced decrease in stocks and an increase in the debt burden.
On average, large companies managed to survive the period
more easily than relatively small companies; moreover, the
crisis probably led to the bankruptcy of a certain number of
small companies.

4. CONCLUSIONS

The study looked at the main trends in the level of digitalisa-
tion amongst companies in the construction sector world-
wide. Throughout the investigation, the authors conclude
that there is a worldwide trend in the number of companies
with massive adoption of technology at all levels of their
operations. It has also been shown that digitalisation is pri-
marily undertaken by large companies, which is attributed to
the specific process of implementing these changes in enter-
prises. The authors have found that the long-term impact of
changing company principles has a positive effect on the
company's revenues and also on its resilience to various
kinds of crises. The main disadvantage is the high costs of
purchasing equipment and retraining staff, which may be
overwhelming for the company that eventually cause it to go
bankrupt. The larger the company, the easier it is on average
to bear these costs, while relatively small companies are reti-
cent to digitalise their business processes.

The use of new technologies in the sector, namely BIM,
DfMA, AR, VR, and others, has influenced the investment
and financial management processes of companies. The find-
ings show that construction companies are likely to accumu-
late their cash reserves shortly for several reasons: the impact
of the COVID-19 crisis, the trend towards digitalisation, and
the threats posed by new crises. As part of the management
processes, some changes were also made that made it possi-
ble to form an automated scheme for the project. Based on
new technology, it enables all relevant information to be
transmitted and processed, provided this information is
properly entered and is of high quality. Looking ahead, the
authors expect an increase in digitalisation among companies
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in the construction sector, driven by rising competition
among companies and a gradual decrease in the cost of im-
plementation. Furthermore, the technologies used in project
development must be updated over time, as there are still
many serious drawbacks that complicate the operation of the
company.

It can be concluded that the pandemic has led to an increase
in the level of digitalisation among companies in the con-
struction sector. However, this trend is generally traced only
among large companies. At the same time, small companies
will be forced to postpone their plans for digitalisation indef-
initely. Therefore, full digitalisation of the industry is not
expected in the near future, although increased competition
will force companies to switch to these operating principles
or exit the market. As for the digitalisation methods of con-
struction companies, there is a demand for further refine-
ment.

As mentioned, the systems remain unaffordable for some
companies, suggesting a demand to make them more budget-
friendly. In addition, problems arise during their operation
due to faulty software. The big disadvantage is that it is im-
possible to determine exactly where an error has occurred if
it is detected, which makes the work of system maintenance
staff more difficult. In turn, along with software evolution,
workplace process management models need to improve if
companies are to increase their project deliverables. It is
therefore crucial to keep exploring the most effective ways
of managing companies in a digitalised environment.

REFERENCES

Artyushkin, O.V. and Plotnikova, T.N. (2021). Didgitalization of the con-
struction industry. Bulletin of the Khakass State University named
after N.F. Katanova, 1(35), 35-39.

Baymuratov, B.H., Tashpulatov, S.S., Akbarov, R.D., llhamova, M.,
Yusuphodjaeva, G.A., Uzakov, U.T. and Yusuphodjaeva, N.A.
(2018). Development of special fabrics protecting from electro-
magnetic radiation. IOP Conference Series: Materials Science and
Engineering, 459(1), 012031.

Borisova, A., Rakhimberdinova, M., Madiyarova, E., Riazantseva, I. and
Mikidenko, N. (2020). Staffing search and recruitment of personnel
on the basis of artificial intelligience technologies. Entrepreneur-
ship and Sustainability Issues, 7(3), 2456-2469.

Chernets, O.V., Korzhyk, V.M., Marynsky, G.S., Petrov, S.V. and
Zhovtyansky, V.A. (2008). Electric arc steam plasma conversion of
medicine waste and carbon containing materials. GD 2008 - 17th
International Conference on Gas Discharges and Their Applica-
tions, 465-468.

Cherunova, 1.V., Stefanova, E.B. and Tashpulatov, S.Sh. (2021). Develop-
ment of an algorithm for forming the structure of composite fiber
insulation with heat-accumulating properties in clothing. IOP Con-
ference Series: Materials Science and Engineering, 1029(1),
012041.

Demura, N.A. and Putivtseva, N.P. (2021). Didgitalization: the essence and
role in the development of the national economy. scientific results.
Economic Research, 7(1), 22-30.

Dobroserdova, E.A. and Rakhmatullina, E.S. (2016). Assessing the competi-
tive position of enterprises as an element of strategy development.
Russian Entrepreneurship, 5, 621-630.

Erofeev, V.T., Piksaikina, A.A., Bulgakov, A.G. and Ermolaev, V.V.
(2021). Didgitalization in construction as an effective tool for mod-
ern development of the industry. Expert: Theory and Practice,
3(12), 9-14.

Five ways COVID-19 has impacted construction companies. (2020).
https://cutt.ly/UCyUTZW.



1066 Review of Economics and Finance, 2022, Vol. 20, No. 1

Gerbert, P., Castagnino, S., Rothballer, C., Renz, A. and Filitz, R. (2016).
Digital in engineering and construction: the transformative power
of building information modeling. https://cutt.ly/TCyYIEm.

lbem, E.O. and Laryea, S. (2014). Survey of digital technologies in pro-
curement of construction projects. Automation in Construction, 46,
11-21.

lbragim, S., Akhat, B., Dinara, M., Anastasiya, G., Mariya, K. and Grigoriy,
M. (2020). Example of the Use of Artificial Neural Network in the
Educational Process. Advances in Intelligent Systems and Compu-
ting, 1129 AISC, 420-430.

Issabayev, G. and Issabayeva, A. (2020). Digital agropolis as a model of
sustainable development in Rural Areas of Eurasia Region. Toward
Sustainability Through Digital Technologies and Practices in the
Eurasian Region, 50-70.

Issabayev, G., Slyambayeva, A., Kelemeshev, A. and Amandykova, D.
(2022). Development of the project of modular prefabricated build-
ings. EUREKA, Physics and Engineering, 2022(4), 36-45.

Ivanov, V., Lvova, N., Pokrovskaia, N., Andrianov, A. and Naumenkova, S.
(2021). Testing the Hypothesis of Corporate Investment Life Cycle:
The Case of Russia. Springer Proceedings in Business and Eco-
nomics, 169-180.

Korostelkina, I.A. and Voronkova, N.V. (2021). Real estate market during
the pandemic: current trends and forecasts. Trends and Manage-
ment, 1, 51-62.

Korzhyk, V., Khaskin, V., Voitenko, O., Sydorets, V. and Dolianovskaia, O.
(2017). Welding technology in additive manufacturing processes of
3D objects. Materials Science Forum, 906, 121-130.

Koscheyev, V. (2019). Digital transformation of construction organizations.
10P Conference Series: Materials Science and Engineering, 497,
1-7.

Kozhageldi, B.Z., Tulenbayev, Z.S., Orynbayev, S., Kuttybaev, G.,
Abdlakhatova, N. and Minazhova, S. (2022). Development of inte-
grated solutions for the decentralisation of electricity supply to
power-hungry regions. Electricity Journal, 35(4), 107108.

Kudabayev, R., Suleimenov, U., Ristavletov, R., Kasimov, I., Kambarov,
M., Zhangabay, N. and Abshenov, K. (2022). Modeling the Ther-
mal Regime of a Room in a Building with a Thermal Energy Stor-
age Envelope. Mathematical Modelling of Engineering Problems,
9(2), 351-358.

Lapin, V., Makish, N., Kassenov, K., Omarov, Z. and Kassenov, D. (2021).
Instrumental records received in 11 storey steel frame building dur-
ing a remote earthquake. E3S Web of Conferences, 258, 09078.

Lapin, V., Makish,N., Kassenov, K., Omarov,Z., Kassenov, D. (2023).
Spectral Response Characteristic of Local Earthquakes According
to Instrumentation Readings of the Engineering-Seismometrical
Service. Lecture Notes in Networks and Systems, 510, 1437-1446.

Lu, W., Tan, T., Xu, J., Wang, J., Chen, K., Gao, S. and Xue, F. (2020).
Design for Manufacture and Assembly (DfMA) in construction: the
old and the new.
https://discovery.ucl.ac.uk/id/eprint/10098246/1/Tan20DFMA-
review.pdf.

Luneva, D.A., Kozhevnikova, E.O. and Kaloshina, S.V. (2017). The use of
3D printing in construction and the prospects for its development.
Construction and Geotechnics, 8(1), 90-101.

Mishchenko, V., Naumenkova, S. and Mishchenko, S. (2021). Assessing the
efficiency of the monetary transmission mechanism channels in
Ukraine. Banks and Bank Systems, 16(3), 48-62.

Mukanov, A., Saduov, A., Akbayev, Y., Dulatbekova, Z., Ospanova, A.,
Selezneva, |., Madiyarova, E. and Jempeissova, G. (2018). Com-

Tytok et al.

posing of scenarios development in strategic planning. Journal of
Environmental Management and Tourism, 9(3), 491-500.

Naumenkova, S., Mishchenko, V. and Mishchenko, S. (2022). Key energy
indicators for sustainable development goals in Ukraine. Problems
and Perspectives in Management, 20(1), 379-395.

Nazemi, K., Burkhardt, D., Ginters, E. and Kohlhammer, J. (2015). Seman-
tics visualization — definition, approaches and challenges. Procedia
Computer Science, 75, 75-83.

Peleshenko, S., Korzhyk, V., Voitenko, O., Khaskin, V. and Tkachuk, V.
(2017). Analysis of the current state of additive welding technolo-
gies for manufacturing volume metallic products (review). Eastern-
European Journal of Enterprise Technologies, 3(1-87), 42-52.

Polinenko, S. (2018). Augmented reality in Russian industry: useless or
necessary. https://vc.ru/flood/32831-dopolnennaya-realnost-v-
rossiyskoy-promyshlennosti-bespolezna-ili-neobhodima.

Rakhmatullina, E.S. (2012). Trends in the development of the investment
and construction complex of Tatarstan. Strategy for the Develop-
ment of Russian Regions, 11, 217-223.

Rakhmatullina, E.S. (2017). BIM-modeling as an element of modern con-
struction. Russian Entrepreneurship, 18(19), 2849-2866.

Razyapov, R.V. (2021). Applacation of augmented reality methods in con-
struction. Construction Economics, 5(71), 48-58.

Singh, V. (2019). Digitalization, BIM ecosystem and the future of built
environment. Engineering Construction and Architectural Man-
agement, 26(2), 1-18.

Suleimenov, 1., Egemberdieva, Z., Bakirov, A., Baipakbayeva, S.,
Kopishev, E. and Mun, G. (2020). Efficiency Problem of renewable
energetics systems in the context of A«smart houseA» concept.
E3S Web of Conferences, 164, 13002.

Suleimenov, |.E., Matrassulova, D.K., Moldakhan, I., Vitulyova, Y.S., Kab-
dushev, S.B. and Bakirov, A.S. (2022). Distributed memory of neu-
ral networks and the problem of the intelligences essence. Bulletin
of Electrical Engineering and Informatics, 11(1), 510-520.

Sutrisna, M. and Olanipekun, A.O. (2021). Facilitating digital transfor-
mation in construction — a systematic review of the current state of
the art.
https://www.frontiersin.org/articles/10.3389/fbuil.2021.660758/full
#B26.

Syrmanova, K.K., Alipbekova, Z.K., Suleimenov, U.S., Kaldybekova, Z.B.,
Kovaleva, A.Y. and Botashev, Y.T. (2021). Bitumen and asphalt
concrete qualitative properties improvement depending on rubber
crumb using. Rasayan Journal of Chemistry, 14(2), 778-784.

Tukhtamisheva, A., Adilova, D., Issabayev, G., Abildabekova, D. and
lissova, A. (2020). Renovation of industrial buildings by increasing
energy efficiency. Journal of Advanced Research in Dynamical and
Control Systems, 12(3 Special Issue), 785-791.

Uskov, V.V. (2013). Computer technologies in the preparation and man-
agement of construction objects. Moscow: Infra-Engineering
Uvarova, S.S., Panenkov, A.A. and Sonin, Ya.L. (2020). Didgitalization of
construction in the projection of the theory of organization and

economic changes. Construction Economics, 1(61), 31-39.

Yudina, T.N. (2017). Digitalization as a trend in the modern development of
the economy of the Russian Federation: pro y contra. State and
Municipal Administration. Scholars Notes, 3, 139-143.

Zhang, C., Artidi, D. and Liu, P. (2021). Integrating laser-scanning technol-
ogy into a construction engineering and management curriculum.
Research Gate, 1, 1-14.

Received: Oct 15, 2022

Copyright © 2022— All Rights Reserved
This is an open-access article.

Revised: Oct 21, 2022

Accepted: Dec 30, 2022


https://discovery.ucl.ac.uk/id/eprint/10098246/1/Tan20DFMA-review.pdf
https://discovery.ucl.ac.uk/id/eprint/10098246/1/Tan20DFMA-review.pdf
https://vc.ru/flood/32831-dopolnennaya-realnost-v-rossiyskoy-promyshlennosti-bespolezna-ili-neobhodima
https://vc.ru/flood/32831-dopolnennaya-realnost-v-rossiyskoy-promyshlennosti-bespolezna-ili-neobhodima
https://www.frontiersin.org/articles/10.3389/fbuil.2021.660758/full#B26
https://www.frontiersin.org/articles/10.3389/fbuil.2021.660758/full#B26

