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Abstract. Currently, the task of creating a digital economy is one of the priorities for
various industries, including the investment and construction sector, ensuring the
creation of fixed assets within individual regions and the country as a whole. The
article substantiates the relevance of the digital transformation of the investment and
construction sector, studied the experience of implementing digital tools in the
construction sector and explores the main stages of the implementation of the digital
transformation strategy at the state level. The conceptual foundations and the
regulatory framework of state regulation of the digital transformation in the
investment and construction sector in Russia are investigated. The concept of the
digital economy implies a comprehensive transformation of all areas of the economy
based on the introduction of the latest technological solutions from various fields of
knowledge, which justifies the application of an interdisciplinary approach to develop
recommendations for improving state regulation of digital transformations in
construction. As a result, problems in the field of digital transformation of
construction in Russia were identified and key directions were proposed for the
effective improvement of state regulation of the investment and construction sector in
Russia within the context of the digital economy.

1. Introduction

The formation of the digital economy is one of the priority directions in the field of ensuring the
economic growth of the Russian Federation, which is reflected both in the adoption of state programs
and the development of development strategies for individual industries, regions and the country as a
whole, and in the increased attention of the professional community to the issues of digital
transformation of organizations of various spheres.

The digital transformation of construction requires state support for this process, which implies the
improvement of the regulatory framework of the investment and construction sector, as well as the
creation of an environment that ensures effective interaction between participants in investment and
construction activities.

The aim of the study conducted in this work is to analyze existing measures to implement the
industry concept of digital transformation of the investment and construction sector and develop
proposals with directions for further improving state regulation of the digital transformation of
construction in Russia.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1
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Many authors recognize that digital transformation implies a concept that encompasses political
aspects, business processes, as well as social issues [1, 2, 3]. Moreover, the widely used concept of the
“smart city” is also closely related to the concept of digital transformation of the investment and
construction sector [4].

In general, digital transformation is understood as revenue generation and / or associated positive
effects based on the use of digital assets [5]. Moreover, digital transformation can improve the
efficiency of organizations by increasing productivity [6]. Thus, the digital transformation process
affects all aspects of society, creating new opportunities for public administration and making more
rational decisions by the management of individual organizations [7, 8].

2. Methods

Currently, Russia is taking steps to digitally transform construction in accordance with the state
program “Digital Economy of the Russian Federation”, its areas are the improvement of regulation,
the development of human resources, the creation of technological reserves and the development of
research competencies, the creation of an information infrastructure and an increase in information
security [ 9]. On July 19, 2018, the President of the Russian Federation issued an order No. Pr-1235
“On the modernization of the construction industry and improving the quality of construction”,
according to which information modeling technologies should be introduced at all stages of the life
cycle of capital construction projects [10]. Also, in accordance with the federal project “Digital
Construction”, by 2024 a digital platform will be created in Russia, including various information
systems in the field of investment and construction activities [11]. Achieving the targets stated in the
listed documents is possible only with the introduction of advanced developments and innovations in
various areas and branches of science in the process of implementing investment and construction
projects. Thus, we can conclude that in order to analyze the existing mechanism of state regulation of
the investment and construction sector and develop recommendations for its digital transformation, it
is necessary to use an interdisciplinary approach.

An important stage in the digital transformation of construction is the improvement of information
support for urban development. The existing information systems designed for city planning (ISDCP)
are a systematic set of documented information on the development of territories, their development,
land plots, capital construction facilities and other information necessary for urban development
activities [12]. Currently, the Federal State Information System for Territorial Planning (FSIS TP),
created in 2011, operates at the federal level, and its own ISDCP are being maintained at the municipal
level [12]. It should be noted that the formation of regional ISDCP at the level of constituent entities
of the Russian Federation is not provided with the necessary regulatory framework, although the
completed structure of the FSIS TP assumes the availability of information systems at the federal,
regional and municipal levels. Nevertheless, some constituent entities of the Russian Federation have a
two-tier system, within the framework of which automated municipal waste management systems are
integrated with the information system of the constituent entity of the Russian Federation. In 2018, the
Ministry of Construction of the Russian Federation drafted a bill on the transfer of authority to
maintain ISDCP to the regional level [13], according to which the use of ISDCP by the constituent
entities of the Russian Federation will become mandatory. Thus, the information support system for
urban development is an important element in creating a unified digital environment in construction,
however, integration of ISDCP into the Federal State Property Fund and other information systems in
the investment and construction sector is necessary.

The creation of the federal state information system of pricing in construction (FSIS PC) is also not
only a tool for reforming the pricing system in Russia, but also acts as one of the stages of the digital
transformation of construction. FSIS PC should be used in determining the estimated cost of capital
construction projects financed with budgetary funds [14]. A full-fledged launch of the FSIS PC is
planned in 2022 [15], and it should be noted that the implementation of this system is a lengthy
process that not only cannot be carried out in a short time, but also requires constant adjustment of
functioning due to the scale and significance of the system.
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In general, according to the authors, the creation and development of digital platforms leads to a
comprehensive improvement of all spheres of society, affecting both the processes within individual
organizations and the results of the interaction of various industries, which ultimately leads to the
solution of social problems [16].

Transformation of the public procurement process is another important stage in the transition to
digital construction. Public procurement accounts for 31% of total construction costs in the UK, 44%
in Germany, 57% in the USA [17] and 44% in Russia [18]. Therefore, the state, as the largest
consumer of construction products (works, services), should actively coordinate processes in the field
of public procurement in construction in order to intensify the digital transformation of the industry.

In Russia, the strategic development of public procurement is based on innovative principles and
includes the following areas [19]:

« the formation of an integrated federal contract system that allows for medium- and long-term
planning of public procurement in order to predict the need for innovative products within the
framework of the state order;

» development of procurement methods and procedures taking into account the innovative
development of the economy;

« increasing the efficiency of competitive procedures in the framework of public procurement by
improving the criteria for the selection of performers, including increasing the importance of
qualifications of performers;

« increasing the openness and transparency of the public procurement process;

 development and application of lists and information bases of innovative technologies and
solutions in order to intensify the digital development of the economy through public procurement.

One of the main directions of the digital transformation of public procurement procedures in Russia
is the creation and improvement of a unified procurement information system (PIS) in accordance with
Federal Law No. 44 [20]. Standardization is an important step towards the digital transformation of all
processes in the economy, including public procurement procedures [21], and the catalog of goods,
works and services [20] acts as part of the PIS, which, through standardization of the description of
procurement objects, improves transparency of public procurement procedures and reduces corruption
component through the introduction of uniform names of goods, works and services.

On July 1, 2018, amendments to Federal Law No. 44 and Federal Law No. 223 [20, 23] entered
into force, in accordance with which tenders, requests for quotations and offers, which were
previously available only for auctions. Initially, the paper form will be canceled for unclassified
procurements, but in 2019 the phased process of transferring state secrets to electronic forms of
procurement will also begin [24]. Closed procurement procedures should be carried out on specialized
electronic platforms, which will simplify the formation of the list of bidders by expediting the search
and selection of participants to be implemented using digital technologies.

Thus, the digital transformation of construction requires an integrated approach to improving
various processes related to the implementation of investment and construction projects, which is
reflected in the state policy of Russia.

3. Results

State regulation of the process of digital transformation of construction is primarily aimed at
maintaining the safe operation of facilities, protecting the environment, and observing safety measures
during work, which does not exclude the need to develop requirements for innovative development of
the industry in order to maintain the competitiveness of domestic organizations in the construction
sector. The main direction in the field of state regulation in construction is the harmonization of
standards and the formation of an effective system of interaction between organizations and the state,
which requires taking into account promising areas of development of the industry and the economy.
The implementation of this direction is expressed [17]:
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» to consolidate the standards of the investment and construction sector by creating a single
regulatory framework with a minimum number of territorial clarifications, as well as simplifying
access to standards through the development of the Internet;

 regular updating of accepted standards, since the effective implementation of new digital
technologies requires constant adaptation of the legal framework to rapidly changing business
conditions;

* in creating standards focused on the results of project implementation, and not just on how to
achieve them, which is necessary to indicate a single vector for the development of construction;

* to simplify the interaction between business and the state when issuing permits, putting the
facility into operation in order to accelerate the implementation of projects on the principle of creating
a “single window” and multifunctional centers;

e in the division of construction projects depending on the degree of risk during their
implementation, which will allow, when approving permits, to reduce the time required to process
information on standard and low-risk projects.

Digitalization of public procurement is also one of the elements of the transformation of the
investment and construction sector, and the key direction in this case is the organization of the
procurement process based on a strategy that takes into account priority areas of economic
development. To this end, the following measures can be taken: the development of clear models for
planning and conducting public procurement, the formation of target groups for the most priority
projects, the establishment of requirements for the degree of digital transformation of bidders, and the
improvement of the state procurement process with modern technologies. Performance of work for the
public sector should also be attractive to potential bidders, for which transparency and openness of the
public procurement process should be ensured, clear rules for bidding should be defined, as well as an
opportunity for participants to increase their awareness of public procurement procedures, which is
especially important for subjects of small and medium business.

Note that the focus of government procurement on innovative technologies is one of the elements
of successful digital transformation of the investment and construction sector. The process of selecting
a tender winner should not be based solely on the minimum bid price, but should take into account
specific indicators, such as the degree of digital maturity of the organization; the total cost of the
project at all stages of the life cycle, including operation; bidder's adherence to modern standards of
digital construction; an indication of the innovative materials and technologies used by the
organization.

Compliance with the transparency of the public procurement process is not only a condition for the
digital transformation of the economy, but also a mandatory requirement for public procurement
procedures. In the framework of this direction, it is necessary [17]:

» development and implementation of relevant anti-corruption policies;

* raising the awareness of bidders about anti-corruption measures;

 the use of anti-corruption methods such as checking the qualifications and experience of
employees, staff rotation;

* establishment of clear procedures in the framework of public procurement, including the
openness of information on selection criteria, tender dates, data on the procurement object;

« ensuring the independence of the evaluation of the procurement object through the involvement
of independent auditors;

* ensuring transparency of public procurement through open access to data on the process and
results of tenders through the use of modern channels for transmitting information through the
Internet.

4. Discussion

On the one hand, the digital transformation of the construction sector is aimed at the development of
information modeling technologies for buildings and structures (BIM-technologies), for which the
regulatory framework is being improved. The updated and updated regulatory and technical base in
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construction covers the general principles, conceptual framework and methodology of information
modeling, considers standards for working with individual elements and catalogs of the information
model, fixes the rules for organizing collective work on the project, defines the rules for ensuring
information security and considers standards for monitoring quality. In world practice, BIM
technologies are already being introduced at all stages of the life cycle of construction projects,
although design and construction are the primary areas of application of these technologies, while the
renovation stage remains less involved in the process of digital transformation [25].

On the other hand, digital construction involves the automation of procedures for the interaction of
participants in investment and construction projects with government bodies. In this area, by 2020, an
all-Russian classifier of building information should be formed, and by 2021 it is planned to convert
the normative and technical documentation into digital format in order to create a single fund of
documentation in construction [11].

Nevertheless, information support for construction at the present time often does not have a single
coordinated vector of strategic development. So, FSIS PC, as well as other information systems in
construction, is the basis for the formation of a single digital environment, necessary during the
implementation of the investment and construction project, in particular, FSIS PC provides
participants of the construction market with prices for construction resources. However, the
professional community believes that the FSIS PC does not reflect current data on prices, nor does it
provide for the possibility of introducing the system into a digital environment based on BIM
technologies [26, 27, 28]. Prices for construction resources will have to be downloaded by suppliers on
their own through the use of special software, which creates the preconditions for the biased formation
of estimated construction costs due to the possibility of entering data that does not correspond to
market value. Also, the practice of pricing in construction shows that the price of the same building
resource depends on the volume of supply, however the FSIS PC implies the presence of a single price
assigned to a specific resource. Moreover, the functioning of the FSIS PC is inextricably linked with
the Classifier of building resources currently being developed. This Classifier should become the basis
for the effective use of BIM technologies, however, it is not only not yet fully filled, but, according to
experts, is not compatible with BIM software, since it does not have the function of automatic loading
into construction software resources [ 26].

Particular attention is currently paid to the issues of building information and communication
infrastructure in construction, which not only leads to improved procedures for the interaction of
investment and construction entities, but also helps to increase entrepreneurial activity [29].

Another important element of the digital transformation of the construction sector is the
improvement of procurement procedures. Experts note that in the Russian Federation public
procurement is based on traditional principles and methods, which excludes the openness of this
process to innovation [30]. In aggregate, the changes currently taking place in the field of public
procurement in Russia lead to an increase in the efficiency of bidding, contribute to budget savings,
reduce the time spent on public procurement procedures, and ultimately lead to increased transparency
in this area.

Within the framework of the strategic programs adopted in Russia for the transition to a digital
economy, it is also important to rank industries according to their investment needs, which is already
reflected in the development of models to assess the level of development of industries, which can be
further improved in the context of data accumulation and emergence new digital technologies for their
analysis [31]. Moreover, the authors of [32, 33] recognize that the digital economy implies the
interaction of many economic entities, and one of the global results of the digital transformation of the
economy should be the formation of a “green economy” as an important tool for sustainable
development in the 21st century.

Thus, the digital transformation of construction should be carried out simultaneously in various
areas of improvement, which requires consistency of decisions at the state level. Moreover, the digital
transformation of construction is a long process, during which collisions and the incorrect functioning



DTMIS 2019 IOP Publishing
IOP Conf. Series: Materials Science and Engineering 940 (2020) 012001 doi:10.1088/1757-899X/940/1/012001

of information systems are inevitable, which together requires an effective and timely response by the
state to changes in the internal and external environment.

5. Conclusion

The digital transformation of the investment and construction sector is an integral condition for the
formation of the digital economy, since by enhancing the effective interaction between the state and
business, developing the country's human potential, intensifying innovative activity and improving the
processes of intersectoral cooperation, it becomes possible to fully realize the planned goals of the
digital transformation of the Russian economy.

The digital transformation of construction is often understood in a narrow sense as the
dissemination of information modeling technologies for buildings and structures at all stages of the life
cycle of capital construction projects, although this process involves the comprehensive improvement
of processes related to the implementation of investment and construction projects at all levels of
government, from state to direct management at the construction site. The application of an
interdisciplinary approach in the analysis of state regulation of the digital transformation of the
investment and construction sector made it possible to formulate the main areas in which advanced
developments and digital tools from different branches of knowledge should be introduced in the first
place. The article systematizes the features of construction organizations, which should be taken into
account when choosing a tender winner in a digital economy.

So far, the digital transformation of the construction sector in Russia does not have a full legal
basis, so now the authorities are focusing on the creation and improvement of the regulatory
framework for the use of information modeling technologies for buildings and structures, since it is
BIM technologies that should become the main substantive element of digital construction. In our
opinion, the improvement of state regulation of the digital transformation of construction is the first
step towards the establishment of the concept of a digital economy both at the level of investment and
construction sphere, and at the national level.
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