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Methodological aspects of implementing
an innovative approach to improving
the efficiency of development projects

In this paper, the authors touch upon the issue of competition of development companies and the existing
trends of increasing the competitiveness of development projects in modern conditions.

There are two main approaches to increasing competitiveness. The first organizational approach is to create
an additional organizational unit in the structure of the development company, which is designed to control
the choice of technical solutions for construction projects, as well as to evaluate them in terms of functionality,
cost and efficiency in order to obtain a better development product for the end user without increasing the cost.
The second approach is innovative, it is aimed at increasing the efficiency of the development company's ac-
tivities using modern digital technologies, which are designed to reduce the cost of construction by reducing
deadlines, minimizing the number of errors, speeding up approvals and automating the processes that accom-
pany a development project during its implementation.

In the implementation of the innovation approach, the main directions of innovative digital technology imple-
mentation in construction are listed and their basic description and characteristics are given.

The main advantages that can be achieved through the application of these approaches are identified: reduc-
tion of construction time, improvement of the quality of construction products, and cost reduction. The paper
also describes the main problems and limitations of the approaches under consideration, such as high reg-
ulation of the construction industry, lack of financial resources, imperfect methodology for assessing the ef-
fectiveness of innovative projects, lack of qualified personnel capable of applying and mastering innovations.
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he residential and commercial real estate
Tconstruction market has been actively de-

veloping in recent years, even during
the pandemic the growth of the construction indus-
try was maintained unlike other segments of
the economy [1].

Large federal-scale development companies
that started their operations in Moscow are now
actively expanding into regional markets. Regional
developers are replenishing their land banks in
the regions and trying to enter the capital market,
which will lead to an increase in their competition
in the coming years.

Increasing competition of developers contrib-
utes to the improvement of the quality of develop-
ment projects, but the unstable economic situa-
tion, the rising cost of construction materials and
services, as well as stagnation of household in-
comes reduces the affordability of residential and
commercial property and intensifies competition
between developers in the struggle for custom-
ers' [2].

The time of high margins in the development
business is gradually passing, buyers are increas-
ingly demanding high quality of construction and
the cost of the development product.

In this situation, in order to ensure business
stability and the ability to sustainably resist the on-
slaught of competitors, developers are forced to
develop development strategies, optimize costs
and apply new non-standard approaches to

construction management, seeking to use their fi-
nancial, material and labour resources as econom-
ically and efficiently as possible.

The most progressive developers apply
a comprehensive approach in the implementation
of their development strategy, they not only seek to
optimize their financial strategy and organizational
structure, but also pay great attention to the tech-
nological aspect of development activity increas-
ing the efficiency of technological processes by
introducing digital innovations and achievements
of scientific and technological progress in their ac-
tivities, apply an innovative approach' [2, 3].
The share of companies interested in innovation
activity is rapidly increasing.

Development leaders mainly associate their
development vectors with such areas as:

e reduction of construction time;

¢ introduction and dissemination of energy ef-

ficiency technologies;

* improving the quality of construction prod-

ucts;

e introduction of innovative digital construction

technologies' [3].

The authors consider two main approaches as
the most promising directions for managing time,
construction costs and improving project efficien-
cy — the organizational approach, which consists
in organizational changes to ensure control over
the effectiveness of technical decisions and
the modern approach of increasing efficiency

1 Strategy of innovative development of the construction industry of the Russian Federation for the period up to 2030. URL: https://

minstroyrf.gov.ru/docs/11870/ (date of reference 09.04.2022).
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through the introduction of new digital technologies. In this paper,
we propose to consider the second approach — the innovative
approach to improve the efficiency of a development project.

Advanced developers are adopting innovative digital tools to
help to reduce construction costs by shortening timelines, mini-
mizing errors, expediting approvals and automating processes.

In recent years, one of the main directions of this trend has
been the widespread introduction of information modelling tech-
nologies' [3].

Today information modelling allows to reduce the terms of
verification and acceptance of project documentation to one
week, when before it took on average 10 days.

The amount of documentation to be processed is reduced,
and the reliability and openness of construction control is signifi-
cantly improved.

Designing is accelerated by 2-3 months on average, while
the quality of development of technological solutions becomes
much higher.

Construction time in general has become shorter by an aver-
age of 1-2 months and cost has decreased by 10 %, there is also
a significant reduction in the likelihood of design errors.

However, IMT (Information Modelling Technologies) are not
the only digital innovations that have rapidly burst into and been
applied to the construction industry in recent years.

It is possible to list the main directions of innovative technolo-
gy implementation in construction [4]:

1. Implementation of common data environments in construc-

tion activities.

2. Implementation of digital services to automate the pro-

cesses of executing executive documentation.

3. Advanced visualization of construction production and

product.

4. Utilizing online shopping and mobile applications for de-

velopment purposes.

5. Advanced online analytics and dynamic pricing.

6. Creation of a unified federal information space in the field

of pricing in construction.

7. CRM and process robotization.

8. 3D technology.

| :

COMMON DATA ENVIRONMENT
IN CONSTRUCTION ACTIVITIES

In general terms, a common data environment is a set of tech-
nical means and software designed to provide information ser-
vices to users. The technical means include equipment for data
input, storage, transformation and output.

These systems allow project participants to access project
documents in a single information environment. In CDE it is pos-
sible to exchange documents, view files of all common formats,
flexibly customize access rights, identify the relevance of docu-
ments, conduct verification and electronic approval of documents,
and link all this with scheduling tools [4, 5].

Some real estate developers develop such systems for their
own needs.

Therefore, development company Etalon developed its own
cloud-based common data environment solution called
CONTRUST.

The scenario model of work in CONTRUST CDE is schemati-
cally presented in Fig. 1.

A distinctive feature of the CDE product developed by Etalon
is that each document in the system is assigned an individual QR
code, thanks to which any project participant can check the rele-
vance of the document in real time, which minimizes the risks of
confusion in case of a large number of versions of the same docu-
ment.

In construction, such software products as Autodesk BIM360
Docs, Sarex CDE, Project Point, SIGNAL DOCS, Vitro-CAD, etc.
can also be attributed to ODS products.

DIGITAL SERVICES FOR AUTOMATION OF EXECUTIVE
DOCUMENTATION PROCESSES

Applications and services for debugging and accelerating
the processes of execution of executive documentation appeared
several years ago and have already proved to be a very effective
tool that increases the speed and quality of execution of executive
documentation on the construction site.

Modern systems are able to organize and automate the pro-
cesses of formation of executive documentation (supporting doc-
umentation for supplied materials, certificates of witnessing of
concealed works, executive schemes, online filling of the general
log of works and special construction logs), create registers, con-
trol the relevance of documents and upload information to

.
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Fig. 1. Scenario model of operation in CONTRUST CDE
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Fig. 2. Typical scenario model of an application for automation of construction inspection processes

the Customer and to the state construction supervision authorities
online.

The customer gets more complete control over the process of
execution of executive documentation, costs are reduced, access
to executive documentation and risks of its loss are simplified.
Contractors and executors reduce and automate their routine op-
erations, reduce the time spent on execution of performance doc-
umentation, reduce the risks of errors and delay in preparation of
performance documentation.

The Fig. 2 shows a typical scenario model of an application for
automation of construction inspection processes.

Such applications include such software packages as Adept,
CONTRUST, HARDROLLER, Stroyform, BuildDocs, DACON.

VISUALIZATION OF CONSTRUCTION
PRODUCTION AND PRODUCT

Augmented Reality (AR-Augmented Reality) technology is
fairly recent on the market as a product of modelling.

Over time, augmented reality has been used not only for en-
tertainment, but also in construction. With the help of augmented
virtual reality, projects for various construction projects are al-
ready being developed.

The advantages of the augmented reality method are that
the projected model allows visualizing the process of object con-
struction and seeing the object under construction with just aug-
mented reality glasses on the face [6]2.

On the plus side, we can mention:

1. Operational control of deviations of construction progress

from the design solution.

2. Visual inspection of structural solutions.

3. Reduction in the number of changes on the construction

site, as a result of observation and avoidance of deviations
during the construction of the project.

4. Increasing the productivity of workers and engineers.

Sales departments are also actively interested in the technol-
ogy. It can be used to create a complete image of the proposed
real estate object in the mind of a potential buyer, long before it is
built in reality. For this purpose, increasingly sophisticated virtual
visualization and online tours of the construction site are used.

ONLINE STORES AND MOBILE APPS
FOR BUYING REAL ESTATE

Nowadays, almost everything can be bought online, and this
trend has reached real estate sales. A powerful impetus to this
process was given by the pandemic of 2020, when in the condi-
tions of self-isolation and insecurity of personal contacts online
sales allowed developers to maintain the level of apartment
sales [4].

Online sales allow you to save time to make a purchase and
reduce transaction costs, and the virtual reality technology de-
scribed above allows you to remotely select your favourite prop-
erty.

According to the statistics of development companies today
up to 45 % of real estate is booked online, although before 2020
such transactions were rare.

ONLINE ANALYTICS AND DYNAMIC PRICING

Many development companies are already using special cor-
porate data warehouses, collecting BIG Data and creating “data
lakes” (Data Lake). Developers are actively mastering technolo-
gies for obtaining and managing data in different formats: raw,
unordered or, on the contrary, structured or loosely structured, in
a single storage' [2, 4].

This allows them to further engage in effective product analyt-
ics and also becomes the basis for dynamic pricing.

2 Strategy of innovative development of the construction industry of the Russian Federation for the period up to 2030. URL: https://minstroyrf.gov.ru/docs/11870/ (date of reference

09.04.2022).
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Dynamic pricing is a technology for calculating the selling
price of real estate objects according to certain algorithms in real
time, based on demand and market conditions. When used skill-
fully, the technology helps businesses to extract maximum profit
from a product in a particular situation.

The main advantage of the technology is that sales are built
taking into account a large number of external factors. After all,
the balance of supply and demand is fragile and is influenced by
many factors: from the general state of the economy to the ap-
pearance of new housing estates in the area or competitors' pro-
motions.

Dynamic pricing helps not only to maximize profits, but also to
protect against potential losses.

CREATION OF A UNIFIED FEDERAL INFORMATION
SPACE IN THE FIELD OF PRICING IN CONSTRUCTION

The most important achievement in this direction was
the launch of the federal state information system of pricing in
construction (FGIS CS), the final formation of which should be
completed by 2025 [5].

This system today collects, processes and stores the data re-
quired to determine the estimated cost of construction of facilities
financed with budgetary funds.

CRM AND PROCESS ROBOTIZATION

A modern CRM system (from “customer relationship manage-
ment”) is not only a tool for comprehensive communication with
customers, but also an environment for organizing joint work be-
tween management and employees.

In a broad sense, CRM is an online office both for interaction
with clients and for managing tasks and projects within a compa-
ny. This innovation allows you to bring customer service to a new
level, automate the acceptance and processing of applications,
distribution of tasks, mailings, financial accounting and generation
of various kinds of documents.

In the construction business, control of all processes is impor-
tant, and with the help of modern CRM systems, construction
companies track the efficiency of tasks, plan work, generate re-
ports and find new clients.

If the multifunctional CRM for construction in the organization
is synchronized with 1C and BIT Construction systems, in this
case the company has a reliable tool that allows it to make man-
agement decisions in an operational mode and establish a trans-
parent process of interaction with clients and customers' [4, 5].

The system increases company productivity by reducing pa-
perwork and converting processes, including customer interac-
tion, to electronic format.

A peculiarity of the construction industry is the variety of fac-
tors affecting the project realization time and the large number of
involved participants. With the help of automation, it is possible to
take control of each task, plan the work and assign responsible
persons, track the current status of the project and make adjust-
ments if necessary.

The challenge of involving robots in the construction process
remains the most pressing, especially true for companies that ap-
ply information modelling technologies (IMT)3 4.

Due to the fact that in modern construction almost all opera-
tions are performed manually by humans, in practice no even
the most accurate IMT model will be accurately constructed. No
matter how professional the craftsmen-executors are, technical
errors occur.

Already now the construction industry is piloting robotic sys-
tems, so they are used for bricklaying, plastering, carrying and
installing sheet materials, robotic cranes and robots for handling
wooden building materials, robots for demolition of buildings and
structures, 3D printers, drones and others.

In the future, robots will reduce the number of errors and pro-
ject adjustments caused by them, increase the accuracy of instal-
lation and help to follow the technological instructions of the IMT
model and reproduce it as accurately as possible.

They will save time and ensure that construction schedules
are adhered to.

They will help to control the management of the construction
process and significantly reduce the amount of construction ma-
terials. Finally, robots will make it possible to reproduce complex
geometric shapes and forms that were impossible to recreate be-
fore them.

Robots are gradually going beyond the scope of academia,
technology centers, and construction giants and into the real
world of medium and small contractors — they are becoming
more and more affordable.

While the prevalence of robots in construction is not yet uni-
versal, real estate developers and construction companies can
still gain a big advantage over their competitors by increasing
their efficiency with the use of 3D printers, all sorts of specialized
robots, robotic arms and drones.

3D SCANNING IN CONSTRUCTION

Periodic or permanent geodetic measurements made to mon-
itor the construction of a project provide technical and manage-
ment services to clients and investors with objective information
on construction progress, design irregularities, and quantities of
work performed.

3D technology is one of the most promising trends in con-
struction, designed to automate and simplify the process.

In 3D scanning, high-precision equipment “reads” any mate-
rial objects and reproduces their digital copy. This brings the de-
sign to a new level, helps to control the construction process, find
and eliminate deviations from the project at the construction site,
carry out landscaping of the territory, simplifies the process of
monitoring the condition of finished objects, etc.? [5].

If deviations from the project are detected in a timely manner,
a decision can be made quickly to finalize the project or to correct
the deficiencies in the builder's work.

This article considers the main directions of increasing the ef-
ficiency of development activity relevant to today.

Each of them has both positive and negative aspects. The tra-
ditional approach, which consists of controlling the efficiency of
design decisions, has a good result in improving the efficiency of
development projects, but it has certain limitations due to the sig-
nificant regulation of the construction industry and the need to
comply with building codes.

3 The role of 3d scanning in construction site inspection. URL: https://dzen.ru/a/Y5fQCCIVunAcapyC?experiment=931376

4 How robots are changing the construction industry right now. URL: https:/pacs.ru/blog/tekhnologii’kak-roboty-menyayut-stroitelnuyu-otrasl-uzhe-seychas/?ysclid=Ir10rvw3

bd8325924703
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At the same time, the modern approach related to the applica-
tion of innovative technologies can also bring a significant effect
in some cases, but is often faced with poorly developed method-
ology, high cost of development and implementation, difficulty in
assessing the effectiveness of innovative projects, lack of a suffi-
cient number of specialists 3D designers, drone operators, robot-
ics engineers, programmers, managers of innovative projects in
the construction industry, etc., as well as a lack of specialists in
the construction industry.

Due to the fact that the construction industry is conservative to
innovations, the implementation of innovations is slower than in
related industries, but this lag carries a significant growth poten-
tial in this direction in the horizon of the next five years.

Summarizing the above, we see that, based on practice, it is
necessary to carefully approach the selection of technical solutions
for construction projects. To control the functionality, cost and effi-
ciency of construction solutions, so that it results in a better devel-
opment product for the end client without increasing the cost.

New technologies are designed to reduce construction costs
by reducing deadlines, minimizing errors, speeding up approvals
and automating processes.

Developers' activity in this direction is increasing every year.
Many market participants are already using the described ap-
proaches, and those who are not using them yet are coming to
realize this necessity or are losing their competitiveness.

In our opinion, the most effective strategy is a combination of
the above approaches — traditional and innovative, it can create
a competitive advantage for the company.

At the same time, the introduction of innovations can bring
developers not only financial, but also scientific and experimental
effect.

MeToauyeckue acnekTbl peanusauum
MHHOBaLMOHHOro noaxopaa K NoBbILLEHUI0
achpchpeKTUBHOCTU fieBEeSIONEepPCKUX NMPOEKTOB

B cTaTbe aBTOpbI 3aTparvBatoT BOMPOC KOHKYPEHLMM AeBeronep-
CKMX KOMMaHWI U CYLLECTBYIOLLME TEHAEHLMW MOBLILLEHWST KOH-
KYPEHTOCMOCOGHOCTY AEBESIONEPCKUX NMPOEKTOB B COBPEMEHHbIX
YCINOBUSIX.

Bbigensercs fBa OCHOBHbIX MOAXOAA MOBBILLIEHWSA KOHKYPEHTHO-
cTu. MNepBbIi, OpraHM3auNOHHbIM NOOXOA, 3aK/YaeTcs B CO3ha-
HUW OOMOSIHUTENbHON OpraHM3aLMOHHOM eQUHULIBI B CTPYKTYpe
[EBENONEPCKON KOMMaHWW, KoTopas Npu3BaHa KOHTPONMpPOBaTh
BbIGOP TEXHUYECKMX PELLEHWI AN CTPOUTENbHBIX NMPOEKTOB, a Tak-
e npoBoAUTb UX OLIEHKY C TOYKWU 3peHuns d)yHKU,I/IOHaJ'IbHOCTVI, CTO-
MMOCTU U 3PPEKTUBHOCTU C LIENbIO MOSyHeHUs1 60nee Ka4eCTBEH-
HOro [EBENIONepCcKOro NpoaykTa A KOHEYHOro NoTpeéuTens
6e3 yBenmyeHnsi CTOUMOCTMU.

BTopoi nogxos — MHHOBALWOHHBIW, OH HaLeneH Ha NoBbILIeHVe
3(PHEKTUBHOCTM JEATENBHOCTY AEBENONEPCKOM KOMMaHuM 3a cHET
NMPUMEHEHUS1 COBPEMEHHbIX LIMGOPOBBIX TEXHONOTUI, KOTOPbIE MPY-
3BaHbl CHUXATb CTOMMOCTb CTPOUTENLCTBA 33 CHET YMEHbLLEHUS!
CPOKOB, MMHUMU3ALMM KONIMHYECTBa OLLMGOK, YCKOPEHWS COrnaco-
BaHWii 1 aBTOMaTM3aLUuM NPOLECCOB, CONPOBOXAAOLLMX AEBESIO-
MepCKuUi MPOEKT B MPOLIECcce ero peanvsauyu.

an peannsaumm MHHOBaLMOHHOIO noaxona nepe4vncrieHbl OCHOB-
Hbl€ HanpasJieHna BHeOpPeHUA MHHOBaUWUOHHbIX LI,MQ)pOBbIX TEeXHO-
noruv B CTpouTenbCTBe U AaHO UX rMaBHOE OonucaHne n xapakTe-
PUCTUKN.

BbIsSiBNIeHbI OCHOBHbIE MPENMYLLIECTBA, KOTOPbIE MOFYT GbIThb JOCTUT-
HyTbl 6narofapsi NPUMEHEHWIO [aHHbIX MOAXOM0B: COKpaLLEHNe Cpo-
KOB CTPOMUTENbCTBA, MOBbILLIEHNE Ka4eCcTBa CTPOUTESNLHOM MPOoayK-
LK, YMEHbLLEHME CTOMMOCTM. TakxXe B CTaTbe OMM1caHbl OCHOBHbIE

The trends listed in the paper can become key vectors in
the future transformation and sustainable development of devel-
opment activity and the construction industry as a whole.
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