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Abstract

Introduction. As a result of the military aggression of Russian Federation, an unprecedented
amount of housing stock was damaged in various cities of Ukraine. Accordingly, the issue of restoring
damaged and rebuilding new housing for socially unprotected population arises. In addition to a wide
range of issues related to architecture, energy efficiency and structures of these buildings, there is a need
to create a reliable management tool that will allow a large amount of construction and restoration work
to be carried out economically and in a short period of time.

Problems. Restoring damaged and rebuilding new housing includes solving the following tasks:
reduction of construction cost and life cycle cost of buildings; shortening the terms of construction
and restoration works; taking into account world experience in the design and construction of high-
quality socially accessible housing; flexible management of the intensity of state financing of portfolios
and programs of investment and construction projects. The information and communication concept
“construction management template” can be a tool for solving these tasks.

Purpose. The article is intended to justify the expediency of using a new multidimensional
business-model of construction enterprise based on the concept “construction management template” for
the development of social housing in post-war period of Ukraine recovery.

Materials and methods. The new information and communication concept provides the
implementation of the most effective innovative and traditional management methods. The corresponding
multidimensional business-model of construction enterprise provides taking into account the principles of
sustainable development. It is proposed to use this concept within the framework of a multidimensional
business-model that will ensure high standards of management of the construction of socially affordable
housing during the post-war reconstruction of Ukraine.

Results. The information and communication concept “construction management template” is
proposed. The concept served as a basis for the development of a new multidimensional business-model
of construction enterprise. The principle of operation of this model consists in comparing the factors of
sustainable development of the enterprise with its organizational divisions and determining the relevant
performance indicators.

The multidimensional business-model of construction enterprise, proposed for the first time,
allows balanced distribution of business processes and responsibilities between the structural divisions
of the enterprise. This is achieved due to: the use of one unifying information and communication tool
that allows to automate a number of business processes; structuring information about the project in
such a way that top management can receive it without the need to use intermediate hierarchical links of
management; identification of discrepancies between the activities of different divisions when creating
and editing the information and communication model.

Conclusions. The multidimensional business-model of construction enterprise makes it possible
to raise the standards of construction management. The corresponding technical and economic effect
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consists in shortening the terms of construction and restoration works; reduction of the construction cost
and cost of the life cycle of buildings; taking into account world experience in the design and construction
of high-quality socially accessible housing.

Keywords: construction management, construction management template, full investment and
construction cycle enterprise, information and communication technologies.

Introduction

As a result of the military aggression of Russian Federation, an unprecedented amount of housing
stock was damaged in various cities of Ukraine. A significant part of this housing stock belonged to the
construction of the Soviet era and served as the only housing for large groups of socially vulnerable
sections of the population. Accordingly, the issue of restoring damaged and rebuilding new housing for
this population arises. In addition to a wide range of issues related to architecture, energy efficiency and
structures of these buildings, there is a need to create a reliable management tool that will allow a large
amount of construction and restoration work to be carried out economically and in a short period of time.
Such a tool should include the latest and practice-proven traditional management methods, as well as the
use of information and communication technologies to solve the following tasks: reduction of construction
cost and life cycle cost of buildings; shortening the terms of construction and restoration works; taking
into account world experience in the design and construction of high-quality socially accessible housing;
flexible management of the intensity of state financing of portfolios and programs of investment and
construction projects. The information and communication concept “construction management template”
can be a tool for solving these tasks. This concept served as a basis for the development of a new
multidimensional business-model of construction enterprise. The principle of operation of this model
consists in comparing the factors of sustainable development of the enterprise with its organizational
divisions and determining the relevant performance indicators.

Presenting main material

Literature review. A review of information sources indicates the effectiveness of the introduction
of the latest and traditional management methods to achieve high economic efficiency of construction [1—
4]. The high relevance of research in the field of sustainable development of enterprises has been proven.
Under the sustainable development of enterprises, the continuous process of increasing the organization
of the company is understood due to the expanded reproduction of its structural energy, which increases
the system’s ability to perform useful work [5]. There are outlined approaches to the selection of factors of
sustainable development in several sources [6—10]. The vast majority of these sources highlight the factors
of the enterprise’s external and internal environment.

The information and communication concept “construction management template” was developed
[11]. The concept is based on effective management methods and the latest information and communication
tools [12—16].

Taking into account the challenges of sustainable development, the available effective management
methods, information and communication tools and the currently low level of management culture in
construction, the task of developing new organizational models of enterprises of the full investment and
construction cycle is urgent.

Goal and tasks of the study. The purpose of the article is to substantiate the expediency of using
a new multidimensional business-model of construction enterprise based on the concept of “construction
management template” for the development of social housing during the recovery of Ukraine in the post-
war period.
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To achieve the goal, the following tasks must be solved:
* analyze the a priori provisions of the study;
* analyze the principles of using the information and communication concept “construction
management template”;
* propose a multidimensional business-model of construction enterprise;
¢ describe the principles ofthe interaction of the company’s divisions with a multidimensional
model of the organization and reserves of technical and economic efficiency: additional control
contours and reduction of hierarchical links;
* to propose an algorithm for improving the management methods of construction
enterprises.
Analysis of the information and communication concept “construction management template”.
The construction management template (CMT) is a management method using information and
communication models in the form of a three-dimensional parametric part of a building or structure and
the associated resource schedule of works, which is used for the adoption and monitoring of planning,
constructive, technological, organizational, operational and economic solutions throughout the entire
construction project. The combination of effective modern and traditional management methods in these
models makes it possible to reduce the duration of construction as the ultimate goal (Fig. 1).

Principles of Principles of Scientific Principles of Information and
the quality project organization knowledge communication
management management of work and management technologies
system management

Information and communication concept
"CONSTRUCTION MANAGEMENT TEMPLATE"

- management method using information and communication models in the form of three-
dimensional parametric building or structure and related resource schedules of works, which are
used to make and monitor planning, constructive, technological, organizational, operational and

economic decisions during the entire construction period of the project.

[ Increasing the accuracy and speed of managerial influences; reducing management costs ]

[ Reduction of construction duration ]

Figure 1 — The effectiveness of the information and communication concept “construction
management template”

The use of the information and communication concept “construction management template”
(CMT) requires compliance with a number of principles in the implementation of operational activities:

— The principle of objectivity — all information is based on primary documents, is collected
independently of the executor of the process and is regularly checked for compliance with the real progress
on the construction site.
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— The principle of data source unity — all information is stored in the most complete form in the
models compiled from CMT and is presented in different forms with the help of various reports.

— The principle of comprehensiveness — all departments of the enterprise issue tasks and control
production through models compiled from CMT, and also fill the models with relevant data.

— The principle of coherence — all information in CMT and its structuring includes the
requirements of all departments of the enterprise.

— The principle of structural correspondence — CMT are structured according to the components
of the construction product, the financial, legal and organizational structure of construction.

— The principle of ideality — planning from the CMT reflects the most normatively agreed, legally
correct and organizationally favorable version of the implementation of the investment and construction
project, and the actual data record deviations from it.

— The principle of optimal patterning — consists in creating product models and construction
processes from scientifically based templates that reflect the best practices of the enterprise and are
constantly improving.

The principles of comprehensiveness are illustrated by the scheme of communication of interested
parties when using the concept of “construction management template” (Fig. 2).

e state control bodies; e investor,; consumers of construction products.

Meeting the requirements for Sales and customer service.

investment and construction activity.

e consulting engineer: businessman/construction project manager/BIM manager.

Modeling of CMT — through
standardization of architectural and
construction solutions and standardization
of organizational and technological

Scientific
organization of
labor and
management.

Increasing the value and efficiency
of CMT - by analyzing risks and
trends in plan-actual dimensions.

a R
Product model of the project (object) ’ <:> ’ Project process model ‘
"cloud" technologies; virtual and augmented reality;
drones and total stations; BIM, ERP, CSRP.
(. A
e designer; Control of the implementation of object and
e estimator, technologist. process models.

e the author's supervision engineer;
Object model design and process model o surveyor;
planning. Issuance of tasks. ‘

e technical supervision engineer.

e contractor/executor of works;
e suppliers

Construction object

Figure 2 — Schematic diagram of stakeholder communication when using the “construction
management template” concept
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As can be seen from Fig. 2, the communications of the consulting engineer (the managing party)
with contractors and suppliers (the managed parties) are conducted through the product and process
models of the project — a collection of CMT. The project team helps him in this, to which he delegates a
number of management functions:

— Development of the product model — to the designer; process model development — estimator
or technologist.

— Tasks are issued automatically when the project team works well.

— The control of the implementation of the models takes place with the involvement of designers
who carry out author’s and technical supervision and surveyors — to control the conformity of the actually
performed works to the developed models.

Development of a new multidimensional model of construction enterprise organization. Under
the sustainable development of enterprises, we understand the continuous process of increasing the
organization of the company due to the expanded reproduction of its structural energy, which increases the
system’s ability to perform useful work. Thus, it can be noted that there are factors of destabilization of the
enterprise, both external and internal, which lead to a decrease in the efficiency of management processes.

Various classifications distinguish different factors of sustainable development of enterprises,
however, most of the classifications distinguish factors of the internal and external environment. It is
promising to contrast each of them, or a group of them, with an organizational element of the enterprise. At
the same time, all organizational elements should be connected by information and communication links,
and these links should not be distorted and slowed down.

In order to achieve the goals of sustainable development in the case of an enterprise with
a full investment and construction cycle, it is proposed to highlight six challenges that characterize it
(Fig. 3), namely ensuring: the attractiveness of the strategy and product; communication efficiency
and innovativeness; efficiency by terms; efficiency, environmental friendliness and quality; financial
efficiency; organizational stability and security. Each of the specified challenges can be opposed by
the appropriate division of the enterprise: the board of directors; project management and stakeholder
engagement department; production department; financial and economic department; HR department;
legal department. Each of these departments is connected with other information and communication links
within the framework of construction product and processes models formalized by CMT (Fig. 1).

At the same time, the allocation of the specified departments allows the establishment of additional
control circuits. In addition to the hierarchical subordination that is present in traditional organizational
models, the new multidimensional model allows for the division of responsibility for the components
of the enterprise’s activities of the complete investment and construction cycle: speed, cost, quality of
product creation; organizational stability and legal security of the enterprise as a whole; attractiveness of
strategy and product in the market of construction services. Due to the natural interconnection of these
components and their influence on each other, mutual self-control is formed, which leads to a certain
degree of self-management of the enterprise of the complete investment and construction cycle.

The project orientation of the multidimensional model should be highlighted separately. This
is expressed in the presence of the appropriate department. The structure of the production department
reflects the implementation of the process approach: each branch of this department creates construction
products according to technological flows. For a large enterprise with a full investment and construction
cycle, such products can be: materials for design and research works; results of engineering preparation
of construction and installation of foundations; monolithic, stone structures; engineering networks, etc.
The allocation of specialized departments in the structure of the department allows for the development
of horizontal control: acceptance and transfer of intermediate construction products between departments
on the fronts of work execution.
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ﬁTERNAL INTERNAL strategy and product
ENVIRONMEN ENVIRONMENT:

Informationand
communication concept
"construction
management template".

Figure 3 — Schematic A multidimensional business-model of construction enterprise using the
concept of “construction management template”

The use of the information and communication concept “construction management template”
compatible with the multidimensional organizational model makes it possible to speed up the logistics of
information resources, formalizes and automates the process of organization and control of production. In
this way, it is possible to reduce intermediate hierarchical links. Compared to the traditional organizational
model, which requires up to 7 links in accordance with the decomposition of construction processes
depending on the phase of the investment and construction project and the service document flow, the new
multidimensional model requires three links: senior management and the head of the construction project,
executors who organize and monitor implementation decisions embedded in product and processes models;
workers who directly perform construction and assembly work. This reduces management costs, increases
the accuracy and speed of management actions, and thereby shortens the duration of construction.

The multidimensionality of the proposed organizational structure consists in the allocation
of departments responsible for the challenges of sustainable development, which allows optimizing
production in many directions at the same time.

The algorithm for implementing a multidimensional business-model using the “construction
management template” concept is shown on Fig. 4. This algorithm includes the steps of implementing the
CMT concept and allows the realization of identified efficiency reserves: optimization of production due
to additional control circuits and reduction of intermediate hierarchical links.
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Implementation of the information and communication concept "construction management
template".

Training of enterprise employees in the principles of using the "construction management template"
concept in a multidimensional business-model.

Setting new multidimensional decomposition of the company's divisions in accordance with the
challenges of sustainable development.

Control of the implementation of the principles of using the "construction management template"
concept and optimization of production due to additional control circuits.

Figure 4 — Algorithm for implementing a multidimensional model of enterprise organization
when using the “construction management template” concept

Conclusions

The need to create a multidimensional business-model of construction enterprise for the erection
of socially affordable housing was revealed with the aim of: shortening the terms of construction and
restoration works; reduction of cost and life cycle cost of buildings; taking into account world experience
in the design and construction of high-quality socially accessible housing.

The developed principles of using the “construction management template” concept make it
possible to increase the flexibility and controllability of construction management and thus help reduce
the cost of socially affordable housing construction

For the first time, the proposed multidimensional business-model of construction enterprise allows
to reduce the duration of construction at the expense of:

— mutual self-control of departments of the enterprise due to the allocation of divisions according
to the challenges of sustainable development and the assignment of areas of responsibility;

— reduction of intermediate hierarchical links in the organization and additional control circuits
of production.

The algorithm for improving management methods allows introducing multidimensional business-
model of construction enterprise.
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Ooecvra Oeparcasna axademisn OyOdisnuymea ma apximexkmypu, m. Qdeca, Yxpaina

PO3BUTOK COHUIAJIBHO JOCTYIIHOI'O ) KUTJIA 3 BUKOPUCTAHHSAM
ITABJIOHIB YIIPABJIIHHA BYAIBHULITBOM

Anomauisn

Beryn. Bracmigok BilicbKoBo1 arpecii Pociiichkoi @eneparnii B pi3HUX MicTax YKpaiHu Oyio
3pyHHOBAHO OE3MpPEIEICHTHY KUIBKICTh XKHUTI0BOTO (hOHIY. BiNnmoBinHO, IOCTae MUTAHHS BiHOBJICHHS
3pyHHOBAHOTO Ta OyTIBHUIITBA HOBOTO JKHTIIA JJIS COIIAIEHO HE3aXHIIIEHOI KaTeropii HaceneHHs. Kpim
LIMPOKOTO KOJIa MUTaHb, IOB’SI3aHUX 13 apXIiTEKTYpOI0, CHEProe()EKTUBHICTIO Ta KOHCTPYKLISMH LUX
OyziBenb, icHye moTpeda y CTBOPEHHI HaIIHHOTO 1HCTPYMEHTY YIPAaBIiHHS, SKHH JO3BOJIUTH €EKOHOMHO
Ta 32 KOPOTKI CTPOKM BUKOHATH BENHUKUN 00cAT OyiBeIbHO-peCTaBpaliiHuX poOiT.

IIpobnemarnka. BinHOBIEHHS 3pYyHHOBAHOTO Ta PEKOHCTPYKINSI HOBOTO JKHTIA BKJIIOYAE
BUPILLIECHHS TAKUX 3aBAaHb: 3HIKCHHS BapTOCTi OyIiBHUILITBA T )KUTTEBOTO LUKITY OyAiBEIb; CKOPOUCHHS
CTPOKIB BUKOHAHHS Oy/1iBeJIbHO-BiTHOBIIIOBAJIbHUX POOIT; BpaXyBaHHs CBITOBOTO JIOCBIIY MMPOEKTYBAHHS
Ta OyJiBHUIITBA SIKICHOTO COIiaJIbHO JIOCTYITHOTO KUTJIA; THYYKE YIPaBIiHHS IHTEHCUBHICTIO JIEP>KaBHOTO
¢inancyBanHs moptdeiB i mporpam iHBECTUIIIHHO-0Y/TiBETbHUX NPOEKTIB. [HCTPYyMEHTOM BHPIIICHHS [TX
3aBJlaHb MOXKE CTAaTH 1HPOPMaIiHHO-KOMYHIKAI[Ii{Ha KOHIIEMIIis «1a0I0H YIpaBIiHHS OyIiBHUIITBOM.

Mera i 3aBnanHs po6otu. CTarTs NOKIMKaHa OOTPYHTYBATH JOLUIBHICTh BUKOPUCTAHHS HOBOT
OararoBuUMipHOT O6i3HEC-MO/IENi Oy/IiBETFHOTO MiIPUEMCTBA Ha OCHOBI KOHIEMIII] «I1a0I0H yIpaBITiHHS
OyJIBHUIITBOMY» JJIsi PO3BHUTKY COIIaJIbHOTO JKUTIOBOIO (DOHIY y IMICISBOEHHUH TEPIOJ BiIHOBJICHHS
VYkpainu.

Marepiasiu _ta wmeronu. Hosa iH(poOpMaiiiHO-KOMYyHIKAI[iiiHa KOHIEMIls —Tepeadavae
BIIPOBAKEHHST HAWOLTBIT €(PEeKTUBHUX 1HHOBAIIMHMUX 1 TPaIUIiHIX METOMIB yIpaBiiHHs. Binmosigna
OararoBuMipHa Oi3HeC-MO/IeIIb OYJ1iBEIBHOIO MiIPUEMCTBA TIepei0adae BpaxyBaHHs IPUHIIUIIIB CTAJIOTO
po3BUTKY. [IpomoHy€ThCSI BUKOPUCTOBYBATH IO KOHIIEMINIO B paMKax OaraTroBHUMipHOI Oi3HEc-Momeni,
sika 3a0€3MEeYUTh BUCOKI CTaHAApPTH YIPABIIHHS OYJTiBHHIITBOM COIIaJIbHO JIOCTYITHOTO YKHUTJA TiJl 4ac
TTOBOEHHOI BiIOyIOBH YKpaiHW.

Pesynprati. 3anpornoHOBaHO iHPOPMALiITHO-KOMYHIKAIiIfHY KOHLEMLII0 «IIa0J0H yIpaBlliHHS
OymiBHUIITBOMY». KOHIIETIIiS TIOCITY)KWJIa OCHOBOIO IJIi PO3pOOJEHHS HOBOI OararoBUMIipHOi Oi3Hec-
MoieIi OyiBenpHOro mignpuemctsa. [IpuHmmIT 1ii 1aHoi MOJIeNi oJsirae y MopiBHSAHHI (DaKTOPiB CTANOTO
PO3BHUTKY MiAIPUEMCTBA 3 HOTO OpraHi3alifHUMU MAPO3A1IaMHA Ta BU3HAYCHHI BiATIOBITHUX TIOKa3HUKIB
e(heKTUBHOCTI.

Brniepmre 3anponionoBana 6araroBumipHa 6i3HEC-MO/Eb Oy/iBEIHHOTO IMiIMPUEMCTBA JTO3BOJISE
30aJIaHCOBaHO PO3MOAITIUTH Oi3HEC-TIPOLeCH Ta BiANOBIAANbHICTE MiX CTPYKTYPHUMH MiZpO3AiiaMu
mianpueMcTBa. Lle mocsraeTees 3a paxyHOK: BUKOPHUCTAHHS OHOTO 00’ €THYIOUOTO iH(MOpMAIIHHO-
KOMYHIKalifHOro 3aco0y, M0 J03BOJISiE aBTOMAaTU3yBaTH psifi Oi3HEC-NPOLECIB; CTPYKTYPYBaHHS
iHpOpMAIIT PO MPOEKT TAKUM YHMHOM, 00 BUILE KEPIBHUIITBO MOIIIO OTpUMATH ii 6e3 HeoOXiTHOCTI
BHKOPUCTAHHS MMPOMIKHUX 1€papXidyHUX JIAHOK YIPABIIHHS, BUSBICHHS PO301>KHOCTEH MiXK JiSUTBHICTIO
PI3HUX MIJIPO3/LIIB IPHU CTBOPEHHI Ta pelaryBaHHi iHPOPMAIiHO-KOMYHIKAI[IIHOT MOJIelTi.

BucHoBku. bararoBumipHa Oi3Hec-MojeNb OyHiBENBHOTO MiAIPUEMCTBA JO3BOJSIE MiIBUIIATH
CTaHJApPTH YIPABIiHHS OyIIBHULITBOM. BiImOBiAHUI TEXHIKO-eKOHOMIYHUH €(hEKT MoJsirac y CKOpo4eHH1
CTPOKIiB BUKOHAHHS Oy/liBEIbHO-PECTABPAIIfHAX POOIT; 3HWKEHHS BapTOCTi OyNiBHHIITBA Ta BapTOCTI
KUTTEBOTO LUKy OyAiBeJb, BpaxyBaHHsS CBITOBOTO JOCBiAy NMPOEKTYBaHHS Ta OyIiBHUITBA SIKICHOTO
COLIiAJIBHO AOCTYITHOTO KHTJIA.

Knwouoei cnosa: ynpapninas Oyl1iBHUITBOM, IIA0JI0H YIpaBIiHHS OyJiBHHILITBOM, ITiANPHEMCTBO
MTOBHOTO 1HBECTHIIIHHO-OY/IiBETHHOTO UKITY, iH(OPMAIiifHO-KOMYHIKaI[iiiHI TEXHOJIOTI].
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