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This article discusses the digitalization of development companies as the arrangement of digital activities and re-
sources of the construction industry, including a digitized programme for the manufacturing and distribution of con-
struction products, including the digitization of external relationships (cooperation chains) and in-house business
processes in each construction company. This means that all processes must be digitized. The main focus is the in-
troduction of ERP systems. The results of the study show that many Russian construction companies are deeply con-
cerned about digital transformation and the need to digitalize construction technologies to move to a new technolo-
gy stage. The study supports the management of construction companies willing to grasp the current state of affairs,
identify their position amid global digital transformation processes and areas that need special attention to innova-
tions development. Efficiency assessment not only offers an opportunity to calculate the budget for a future project
and trustworthily assess all the resources needed for its implementation, but also enables developers and builders
to successfully reorganize in-house business processes and tighten control over the system functionality determin-
ing business involvement and a detailed description of functions required to achieve corporate goals and objectives.
The digitalization of management innovative systems will enable executives to coordinate goals and objectives pur-
sued by the company, its individual departments and top managers, have a clear understanding of the functions, re-
sponsibilities and requirements for employees to build an effective corporate management system, generate a target
business model towards the implementation of a corporate information system. The complexity of using ERP sys-
tems is explained by intricate relationships between an investor, a construction customer, a general contractor, inno-

vations subcontractors (inventors), and resulting specific features of construction scheduling.
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ecently, leading development companies
Rhave been intensively introducing automated
systems in various areas of development
businesses. The emphasis is placed on the design
process, construction control, simulation of projec-
tions and the distribution arm, as well as the optimi-
zation of the product quality and customer feed-
back. These systems help to consolidate all depart-
ments and corporate functions on a single platform.
All departments refer to one and the same database
to optimize data sharing. Digital transformation is
one of strategic corporate priorities. At the same
time, some factors determine quantitative tasks
achievable through the implementation of digital
transformation projects. A significant share of com-
panies — 46 % — identified corporate units respon-
sible for the introduction of new digital technologies.
A smaller number of companies managed to design
a working procedure. Only 25 % of respondents res-
ponded that they had managed to develop the cul-
ture of ongoing transformations in terms of the use of
digital technologies, 20 % had made a list of require-
ments for the competencies of employees in
the digital technology sector and only 15 % had
implemented an effective motivation system to en-
sure the efficiency of digital technology projects.
The goal of foreign companies is to build an integrat-
ed management system that allows analyzing all
processes in the real time mode.
The companies that are customers of the devel-
opment sector have a fundamental tool: a single

platform for managing a development and construc-
tion project.

First of all, it is necessary to indicate which
business processes can be adapted (changed) to
the present-day reality. If the process cannot be
adapted, then one should think about replacing it
with a new one. When working with processes, one
should bear in mind that their indicators should be
entered into the PDM system, while processes
themselves should, first of all, be focused on han-
dling the data of the digital counterpart of a prod-
uct [1].

Automated ERP systems are most widely
spread in the construction industry today. They are
part of a corporate information system designated
for automated planning, accounting, control and
analysis of all major business processes and sol-
ving business problems of a construction enter-
prise [2].

Automated systems, that are available on
the market, have different sets of functions
and a modular structure [3]. Nevertheless, there
is a certain set of functions that can be considered
as the basic ones for software products. Their
principal tasks include the development of a capi-
tal construction platform, annual investment bud-
gets and schedules of project work; development
and analysis of strategies concerning the finan-
cing, development, commissioning of fixed as-
sets; work projection and control; control over the
material and technical support of construction
projects; management of financial and contractual
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support of capital construction undertakings; issuance of ana-
lytical reports [4].

THE PRACTICAL APPLICATION OF ERP IN DAY-TO-DAY
OPERATIONS OF LEADING DEVELOPMENT COMPANIES

As for the Tekta Group, an automated system supervises con-
struction with the help of 1C: ERP Construction Organization
Management. The system is in charge of several large-scale resi-
dential development projects’. The register of work, performed
within the framework of one project, can have up to dozens of
thousands of lines. 10,000 specialists and workers are involved in
the projects. The system prognosticates processes to take place
at construction facilities, drafts the project documentation and co-
ordinates assessments, collects applications for construction ma-
terials, analyzes the consumption of materials and funds, monitors
the performance and timing of construction work.

Towards this end, accounting systems were developed to en-
sure the successful operation of corporations [5].

The system was installed at 200 workstations. The information
accumulated by the system was transferred to the new platform
and integrated with “1C: Accounting”, “1C: Payroll and Personnel
Management”, with a CRM system and a corporate portal con-
structed on the basis of 1C-Bitrix.

The software makes a list of tasks for each project and indi-
cates the amount of work to be performed, deadlines, and costs.
At each stage of construction, the amount of work may be adjus-
ted, new items of work can be added, prices may be changed,
and all adjustments are demonstrated by the ERP system [6]. The
software also helps to find contractors. As a result, forecasting
and approving processes have become more productive; schedu-
ling has been optimized [7].

THE IMPLEMENTATION OF “1C: HOLDING
MANAGEMENT” BY PIK GROUP OF COMPANIES

PIK Group of Companies has been on the domestic market
for more than 30 years. Over the years, the company has mana-
ged to implement large-scale residential projects (more than 270
thousand apartments) not only in Moscow, but also in other cities
of Russia. To increase the effectiveness of forecasting,

accounting and monitoring of operational parameters, the com-
pany needed a unified CPM system. Current CPM-class IT solu-
tions help companies to improve the efficiency of business
management, provide mechanisms for the detailed analysis of
operations and forecasting through the integrated automation of
processes compatible with forecasting and situational modeling,
budgeting, financial consolidation, operational control (including
KPls) and reporting.

The 1C: Holding Management system was chosen as the basic
software, since it addresses a wide range of issues. A forecasting
model was also designed to match the current methodology of
budgeting and management accounting [8]. As a result, the com-
pany selected 1C: ERP 2.0.

Further, the company is going to integrate its budgeting and
quality management, computerize its maintenance and repair
management operations and production processes [9].

By now the 1st stage of the ERP system implementation has
been completed and the following work has been performed:

e entry of opening balances/assistance in entering opening

balances;

e remote instruction of users;

¢ individual training sessions in the customer's office;

e integration with other software belonging to the “1C: Enter-

prise” system.

The analysis of ERP systems and innovative digital products
used to develop a digital corporate management environment, in-
cluding the use of BIM data to design budgets and deadlines, is
shown in Table. These products were introduced into corporate
project management systems by the leading Moscow develop-
ment companies; they have been efficiently used for a number of
years [10].

However, the analysis has shown that currently used digital
ERP products are focused neither on planning or implementing
innovative products and technologies, nor on their funding, that
can be performed through the establishment of venture funds
at companies, which could further increase their efficiency by
means of suggested new business processes(Fig. 1). Hence, the
task is to use digital ERP products to develop algorithms for eval-
uating and selecting innovations to be introduced into projects
with the help of BIM according to proposed algorithms(Fig. 2).

Digital ERP products used to design a digital corporate management environment

Name of Type of - -
Company ) ) yp . Description ERP Product Features Origin
Innovation innovation
« Deadlines and performers are
determined for each task. Project
participants can discuss the work
Digital EBP prot'julcts Task Manager for construction progress, add work reports, attach
for creating a digital roiects: a list of stages and photos and documents;
corporate Build Visor Organizational PrOJects. g « all construction plans, documentation, FRII, 2018
tasks, document storage, co- )
management . uploaded photos are stored in
) ordination and contacts . .
environment one place and available to all project
participants;
« all project participants see each other
and are always in touch

1 SP 333.1325800.2017. Information modeling in construction. Rules for the formation of

an information model of objects at various stages of the life cycle.
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End of the Table

Name of T f
GCompany ame .O ) ype (.) Description ERP Product Features Origin
Innovation innovation
ERP for construction
management includes software
for calculating and verifyin ) ) .
g. ying « 30 % cost reduction thanks to a single repository
the cost of design and survey, ) )
; ) of the estimate documentation; .
a construction project . ) Private
Techno- ) - the possibility of using the database )
Adept . management system, budgeting ) ) investor, 2020
logical ) of the estimate documentation;
software, an electronic document
« the work of employees of 61 power plants
management system and a portal . .
oo ) at all branches in a single system
for monitoring construction work
and maintaining executive
documentation
« Reduction of the estimate preparation time
from 7 days to 1 day;
A service for construction and re- | - search for and identification of problems in schedules;
air management. Helps to con- « real-time monitoring of all that’s happenin
Product- P . g P ) g e ppening A state-owned
Gectaro trol estimates, work schedules, fi- at the facilities;
» focused . ) N L bank, 2019
Digital ERP products nances, supplies, construction, « optimization of 33 % of working time
for creating a digital tasks, documents and reports and investment in scaling;
corporate - transparency of reporting, optimal communication
management between colleagues in different departments
environment )
A cloud service that calculates the
) amount of work performed, for « The accuracy of control over the pre-set standard .
) Organiza- ) , ) International
Traceair tional example, earthworks, using parameters of contractors’ work is up by 10-15 % investor. 2017
drones and compares it with esti- and reduces initial estimated costs by about 10 % ’
mates and acts of work performed
« Orthotransformed image in natural colour rendering for
accurate determination of positions
of construction facilities;
« digital topographic model.
) « three-dimensional textured overview model;
Product- Online platform for data manage- L .
Skyeer , ) « values of vegetation indices needed to determine VTB, 2019
focused ment and instant analysis ) .
the biomass of crops and analyze their development
patterns;
« using a thermal imager to make videos to identify
sources of heat loss from buildings;
« video recording and real-time broadcasting
- . ) « Interaction between the construction control service
Digital solutions for construction ) . ) )
o ) and contractors in a single information space;
control: monitoring the quality of . )
) ) « access to up-to-date project documentation and data
construction work, consultations .
made using mobile devices, moni on facilties;
Mobile ) g . « all information about detected and eliminated viola-
. toring the amount of building and L .
solutions Techno- tions is available 24/7; Skolkovo,
) assembly work performed and the
for cons- logical ) ) « breakdown by category; 2018
. project deadlines, assurance of )
truction ) - research data on contractors, types of work, categories
occupational safety and control ) . )
) of comments and deadlines for corrective actions,
over the process of construction i . .
in terms of fire. industrial and en employees of construction supervision authorities;
vironm(;ntal safet « flexible integration of the product with 1:C, BIM, CAD
y and PDM systems in operation within the company
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Research domain

Project managers

R&D, startups, individual ) , —
. in the developer’s
developers, inventors
system
Proposed Requirements, 0
innovations criteria
Innovation accelerator
Evaluation Desi
No | and selection Yes > eslgn_ <«
. . organization
of innovations
- Using ERP for
Conversion No an efficiency Yes

into a digital model evaluation

Investment and construction domain

| Startup sale, IPO preparation
Contractor
Builder (venture fund) —> _
3] Making changes
Q9 to the working
o documentation
3 of the pilot project
S
5 Anal
o nalysis
Stakeholders =
<“<—11 No of results Yes
S
<
BS)
g Analysis made in Procore
‘8 for duplication purposes
=
Using ERP for £ Builders
No an efficiency | Yes — D
evaluation Mass
construction
Investors

'

Analysis of investment
efficiency improvement
in the construction
sector

Pilot project
development

Fig. 2. Proposals on the algorithm of digital innovation management in the organizations of the investment and construction sector

CONCLUSIONS

e The study has proven the need to clarify the digital transfor-
mation procedure in construction based on the innovative
system integration of current planning and controlling proce-
dures for investment and construction projects [11, 12].

Digital transformation needs a single digital platform, includ-
ing an information model of the project life cycle and digital
corporate management platforms based on 1C and PRO-
CORE, which will significantly increase the effectiveness of
investment programmes and projects at all levels of the con-
struction management hierarchy [13].

Information flows attributed to the main business processes
need to be harmonized taking into account the methodology
of digital changes and a functional approach to in-house au-
dits, examination of innovative designs and budgets, con-
struction control and bank support [14].

To further improve the efficiency and competitiveness of com-
panies, it is necessary to develop suggested algorithms for
evaluating and selecting innovations in the digital environ-
ment of builders and real estate developers. Algorithms will
simulate their implementation using BIM and forecast supple-
mentary effects for corporate customers?.
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AHanu3 ncnosnb3yemMbix B CTPOUTENbCTBE
undposbix npoayktoB ERP ana cospaHus
uucppoBomn cpeabl ynpaBneHUs KOMnaHuen

B paHHOM cTatbe paccmaTtpuBaeTcs npoénema uudpoBu-
3auMn [EeBenonepckuMx CTPYKTYp Kak opraHu3auus Ludpo-
BOW [eATeNIbHOCTU U ynpasfeHne pecypcamu B CTPOUTENbCT-
Be, BK/oYawLlee ouMppoBaHHylo mporpammy MpoM3BOACTBA
N OCYLLIECTBMIEHNA CTPOUTENbHOW MPOAYKUMMK, KOoTopas, B TOM
yucne, NnpegycMaTpuBaeT oUMMPOBKY BHELLHMX B3aVMOCBA3eN
(KoonepauMoHHbIX LienoYeK) U BHYTPEHHUX 6M3HEC-NpoLEeccoB
B Ka&>KAOW CTPOUTENbHOW KOMNaHuW. STO 3HAYUT, Y4TO BCE NpO-
Liecchbl fOSKHbI ObITh ouMdpoBaHbl. OCHOBHOE HamnpaBfieHNne —
BHefpeHne ERP cuctem. Ntorn uccnegosaHusi nokasanu, 4to
MHOrune pOCCVII7ICKI/Ie CTpouTesibHble KOMMaHWKU CcyuleCTBEeHHO
03a604eHbl UMPOoBON TpaHcdopMaumnen 1 HeoHbXOAUMOCTLIO
LM poBU3aLMmN CTPOUTENBbHBLIX TEXHONOMMIA ANs Nepexofa Ha Ho-
BbIi TEXHOMOrMYeCcKnii aTan. NpoBegeHHOe UccegoBaHne oka-
XeT NOAAEPXKY PYKOBOACTBY CTPOUTENbHBLIX KOMMaHWI B MOHU-
MaHWM TeKYLLIEN cuTyauumn, ux Mmecta B rnobanbHou LmdpoBom
TpaHcchopMaummn 1 HanpaBrieHWI, KOTOPbIM Hafo yAenaTb 0CO-
60e BHMUMaHue. OueHka 3(PPeKTMBHOCTU OaeT He TONbKO BO3-
MOXHOCTb paccyuTaTb 6l04XeT 6yayLLero NpoekTa u peasnbHo
OLIEHWTb BCE Pecypchl, KOTOpble MOTPEOYIOTCS AN ero peanunsa-
LMK, HO 1 YCNELLHO peopraHnM3oBaTth 613HEeC-NPOoLEeCChl OpraHu-
3aLnmn U yCUNUTb KOHTPOIb 3a beHKLWIOHaJ'IbHOCTbIO CUCTEMbI —
onpefeneHvs BOBMeYeHUs Ou3Heca M [EeTanbHOro OonucaHus
TpebyeMbIX PYHKLMIA ANS peLLeHUs NOCTaBNeHHbIX Lenen n 3a-
pfay. Peanusauus meponpuatus no aBTomMatusauuy CUCTEMBI
yrnpaBfieHWsi MO3BOMIMT COrflacoBathb Lenv U 3agayu, crtosime
rnepeg KOMMNaHvew, ¢ Lenamm n 3agadamu, CTOALLMMN Nepeq oT-
JefbHbIMW NogpasfeneHnaMm U Ton-MeHeaxXepamu, YeTko no-
HATb PYHKLUW, OTBETCTBEHHOCTb M TPEBOBAHMS K COTPYAHUKAM
ONsi NOCTPOEHNs 3MMEKTUBHOM CUCTEMbI yNpaBfieHWs komna-
HuMen, chopmMmnpoBaTh LieneByo 6U3HeC-MoOenb KOMMNaHun ans
BHELPEHNA KOPNOPATUBHOW MHEPOPMAaLMOHHONM cuctembl. Cnox-
HOCTb NpumeHeHns ERP-cuctem B gaHHon nHgycTpmm o6ycnos-
neHa TakMMU OCOBGEHHOCTAMM CTPOMTENbHOrO NPOU3BOACTBA,
Kak Hanm4yme BeCcbMa CNOXHbIX B3aUMOOTHOLLIEHUN: WHBECTOP —
3aKa34ynk CTPOUTENbCTBA — reHepasnbHbIi NOAPSAAYMK — Cy6no-
OPSAYMKN, U BbITEKAIOLLMMW OTCIOAa OCOBEHHOCTSIMU KaneHpap-
HOro MNaHNpPOBaHUS.

KnroyeBbie cnoBa: yngpoBasi peBosoLus, MOBbILLUEHUE MPOLAYK-
TUBHOCTY, MHHOBALMOHHbIE MPOLECChI
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