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AKLIEHTbl HOMEPA

MaHyxuHa J1.A., fiky6oB X.I".
Poccuiickas ®enepaunst
TONbKO HA4YMHAET BbICTPaAN-
BaTb COOCTBEHHYK CUCTEMY
«3€eneHon» cepTndmrKaLmm
C KOMMJIEKCHbIM Moaxoaom

K B3aMIMOCBSI31 PECYPCOC-
OepexeHns, aHeproaddek-
TUBHOCTW, SKOJOTMYECKOWN
6e30nacHoOCT 1 KOMJOPT-
HbIX YCNOBWIA MPOXMBAHUS.
BHenpeHve ctangapToB
«3EMEHOr0» CTPOUTENLCTBA
B HalLler cTpaHe Bce elLlle
JOBOJIbHO CMOXKHO. 3TO BbI3-
BaHO, MpeXxae BCero, ycra-
PEBLUMM HOPMATUBHO-TEX-
HUYECKNM PerynmpoBaHnem
CTPOUTENIBHOIrO KOMMneKca.

pa6osbin I.T.,

Bonkos P.B., BonruH B.B.
YMHbIV Fopod MCNoMb3yeT
pasnuyHble HaboPb! Snek-
TPOHHbIX AaHHbIX, a TaKkXe
TEXHOMOMMYECKM NPOABUHY-
Thle gaTyvkm ons odoeKTms-
HOMO yNpaBfeHns CBOMMM
aKTVBaMK 1 pecypcamu.
XOTst TEXHOMOIMM CO BPEME-
HEM MEHSIOTCH, CTaHOBSCb
BCe 60Mee CNoXKHbIMU, MEH-
HO BO3MO>XHOCTb BHEOPEHNS
N NX OTKPbITbIN, NHHOBALN-
OHHbIV XapakTep Aenaiot
FOPOA N HEABMKMMOCTb
<«YMHbIMU>.

Cysoposa M.O.,

Haymos A.E.

MupoBbIMM TPEHOAMM B
CTPOUTENLCTBE SBNSIOTCH
Takne HanpaeBneHus, Kak
nexkapboHM3aLms He Tosb-
KO CYLLIECTBYHOLLNX, HO U
BHOBb BO3BOAMMbIX 30aHUI,
CO3[aHve yCrioBuin ong pe-
annsaumm MHBECTULIMOHHO-
CTPOUTENBHbLIX MPOEKTOB C
NO3ULMM HU3KOYTrEPOAHOIrO
pa3BUTUA, a TaKXKe OLIeHKa
yrNepoaHOro BO3AENCTBUS
peannayembix MPOEKTOB, B
TOM HUCNE Y)Ke Ha PaHHUX
CTaausax apxXmUTEKTYPHO-
CTPOWUTENBHOMO 1 OpraHmn3a-
LINOHHO-TEXHOJIOrMYECKOro
MPOEKTUPOBAHWS.
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2 PASOAEN — TEMA HOMEPA

MaHyxwuHa J1.A., fiky6oB X.I".

AHanna coBpemMeHHbIX TEHAEHLUMIA 3Konornsaunm ypoaHmanpoBaHHbIX
TeppuTopuii

3 PABAENl — 3KOHOMUKA U MEHEAXMEHT
HEABUXUMOCTMH

Fpa6osbin MN.I'., Bonkos P.B., BonruH B.B.
WHTennektyanbHoe ynpaBneHne HegBMXUMOCTbIO

Bonkos P.B.

YnpaBneHne XN3HEeHHbIM LMKITOM 06bekTa HeABMXUMOCTU
C 1CMonb3oBaHMEM ypaBHeHMs DepxionbeTa

YBaposa C.C., bensiea C.B., bonros B.A.

OueHka 1 moaenupoBaHme HakTOPOB AMHAMUKA LIeH CTPOUTENbHbIX
maTtepuarnoB B COBPEMEHHbIX YCIOBUS

sospes E.B.

PauunoHanbHo-LeneBas Mofesb pasBuUTHA CUCTEMbI KOMMTEKCHOM
6e30MacHOCTM Ha NpeanpusaTmusax HedoTerasoBoro komnnekca Poccun

Xenunxosckun A.0., Benskos C.U.

MeTopgudeckune nogxofnpl K GopMMpPOBaHUIO TMOKNX CTPYKTYP
ynpaBieHns CTPOUTENbHLIMU Fpynnamm

4 PASAEN — TrPAAOPErYJIMPOBAHWUE U YINIPABJNEHUE
XUNNIWHO-KOMMYHAJIbHBIM KOMIMJIEKCOM

OBcsHHMKOBa T.10.

PeHoBaums XXMNNown 3aCTPONKM B permoHax: opraHm3aumoHHO-
h1HaHCOBbIE MEXaHU3MbI U OFpaHNYeHUs

3BoHoB U.A., KawumpuHa H.B.

PeecTtpoBbivi npuHumn 1 CMAPT-00KyMEHTbI KaK yCroBusi LMpoBoi
TpaHcgopmaL M TEXHUYECKOW 3KcnyaTaumm 3aaHum

Makcumos C.H.
KoMnnekcHoe pa3BuTtne TEPPUTOPUN 1 ero «60neBble TOYKN»
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5 PASAENl — TEXHOJIOTNA N OPTAHU3ALINA CTPOUTENNIbCTBA

MuweHko B.f., CemeHoB A.J1., TutoBa J1.H., Jlo6oaa [.B. 59

BrnivaHue TpexcTyneH4yaTon noHmsauum Ha CTpyKTypoobpasoBaHue
©ETOHHOW CMECU NpU TOPKPETUPOBAHNN

6 PA3AEJ]l — OTEYECTBEHHbIA N 3APYBEXHbIW ONbIT

Anb-Xawem AnmaH, ®epgynosa H.C., BensikoB C.WU. 67
KoHuenuus «Tanmo6ak» — byayLiee yoo6HOM ropofcKon cpebl

7 PASAEJNl — NPABOBbBIE U COUWNAIJIbHBIE ACMNEKTbI

ByTbipuH A.1O., CtaTtuea E.B. 72
CTponTensCcTBO M HEABMXKMMOCTbL: HOBaLMUN B 3aKOHOAATENLCTBE

AKLIEHTbI HOMEPA

OBcsiHHukoBa T.10.
CylLLiecTBytOLLIME OPraHm-
3aLMOHHO-MHAHCOBbIE
MexaHN3Mbl, OCHOBaHHbIEe
Ha pervioHasbHbIX Npo-
rpaMmax KanutanbHOro pe-
MOHTa 06LLIEro MMyLLiecTsa
MHOrOKBaPTUPHbBIX AOMOB

1 doefepanbHOM MPOeKTe
NNKBUAALIMNA HENPUIOAHOMO
[N MPOXMBAHUS XXNbs, HE
06ecneYvBatoT KOMMMEKC-
HOW peHoBaLMN XXUTTULLIHOMO
POHAA M PasBUTLA 3aCTPO-
€HHbIX TeppuTopuii. OCHOB-
HbIMW OrpaHnYeHnAMn ABIA-
toTCA HepaspaboTaHHOCTb
PErMOHaNbHOM HOPMaTUBHO-
npasoBoV 6a3bl, OTCYTCTBME
permoHaribHbIX MHCTUTYTOB
N HM3Kasi Map>KNHANbHOCTb
MPOEKTOB PEHOBALN CY-
LLIECTBYIOLLIEN XXIMIOW 32a-
CTPOWKMW, YTO AeNnaeT Takme
MPOEKTbI MHBECTULIMOHHO-HE-
NpVBReKaTenbHbIMA A5 Mo-
TeHLManbHbIX MHBECTOPOB.

3BoHoB WU.A., KawumpuHa H.B.
MeToponorunyeckas ocHoBa
NPUMEHEHMS OaHHbIX 13
MHJOOPMaLMOHHbIX Mofe-
nel Ha pasnu4HbIxX aTanax
YKN3HEHHOTO LIMKNa 0ObekTa
peann3oBaHa B paMKax KOM-
nnekca ctaHaapToB EanHon
CUCTEMbI MHPOPMALIMOHHOMO
MOLOENVPOBaHVS, TAE CKNa-
[bIBAETCS TEPMMHONOrNYe-
cKasi OCHOBa /15t HopMaTuB-
HO-MPaBOBO cUCTEMbI PO B
0611aCTN MHAPOPMALIMIOHHOrO
MOOENPOBaHMS.

Anb-Xawem A., deagynosa
H.C., Bensikos C.W.

B coBpeMeHHbIX YCMoBMsiX
roOpPOACKOV »KN3HW, B OCODEH-
HOCTV B KPYMHbIX ropoaax 1
Meranonucax, Bce 6ornbliee
3Ha4eHve NpUobpeTaeT
NpUHLUMN o6ecneveHms
OKOHOMUM BPEMEHU /15
Xutenen. B aktyansHow poc-
CUNCKOWM MPaKTUKe OaHHbIN
NPUHLUMN NofyYaeT Havbo-
nee LUMPOKOe NMPUMEHEHNE

B OOHOBMEHHOW KOHLIEMLMM
Pas3BUTUA FOPOLCKOro Npo-
CTpaHcTBa, peannadyemon 'K
«CamoneT», — «TaMbaK».
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Manukhina L.A., Yakubov H.G.

The Russian Federation is just begin-
ning to build its own system of “green”
certification with an integrated approach
to the relationship of resource saving,
energy efficiency, environmental safety
and comfortable living conditions. The
introduction of green building standards
in our country is still quite difficult. This is
caused, first of all, by the outdated nor-
mative and technical regulation of the
construction complex.

Grabovyy P.G., Volkov R.V.,
Volgin V.V.

A smart city uses various sets of elec-
tronic data, as well as technologically
advanced sensors to effectively man-
age its assets and resources. Although
technologies change over time, becom-
ing more and more complex, it is the
implementation option and their open,
innovative nature that make a city or real
estate “smart”.

Suvorova M.O., Naumov A.E.

Global trends in construction are such
areas as decarbonization of not only ex-
isting, but also newly erected buildings,
creation of conditions for the implemen-
tation of investment and construction
projects from the perspective of low-
carbon development, as well as assess-
ment of the carbon impact of ongoing
projects, including at the early stages of
architectural, construction and organiza-
tional and technological design.

Ovsiannikova T.Yu.

The existing organizational and financial
mechanisms based on regional capital
repair programs for the common prop-
erty of apartment buildings and the
federal project for the elimination of un-
inhabitable housing do not provide com-
prehensive renovation of the housing
stock and the development of built-up
areas. The main limitations are the lack
of development of the regional regula-
tory framework, the absence of regional
institutions and the low marginality of
renovation projects of existing residen-
tial buildings, which makes such proj-
ects investment-unattractive for potential
investors.

Zvonov l.A., Kashirina N.V.

The methodological basis for the appli-
cation of data from information models
at various stages of the object's life cycle
is implemented within the framework of a
set of standards of the Unified Informa-
tion Modeling System, which forms the
terminological basis for the regulatory
legal system of the Russian Federation
in the field of information modeling.
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Scientific and theoretical approaches
to complex assessment of building life cycle
from a low-carbon development perspective

Construction activity is carried out in close interaction with the environment, which has always focused the atten-
tion of researchers on ecological safety of construction objects, including low-carbon development and reducing
resource intensity and energy consumption at all stages of the building life cycle. The global trends in construc-
tion are such areas as decarburization of not only existing but also newly constructed buildings, creating condi-
tions for the implementation of investment and construction projects from a low-carbon development perspec-
tive, as well as assessing the carbon impact of implemented projects, including at the early stages of architectural
and technological design. The World Green Building Council identifies the carbon impact at early stages as “up-
front carbon”, which is becoming increasingly important in a complex life cycle assessment in buildings by low-
carbon criterion. The article presents scientific and theoretical approaches to a comprehensive life cycle assess-
ment in buildings from a low-carbon development perspective. The authors have identified the factors allowing
to estimate the future building project from the position of low-carbon applied design solutions, suggested a mul-
tilayer factor space of the considered indicators (building resources) of carbon impact, proposed a minimization
indicator of the building carbon impact, which enables to estimate comprehensively the influence of all factors
and indirectly characterize the degree of carbon impact at the life cycle stages, preceding the building operation.
Keywords: building life cycle, low-carbon construction, carbon footprint of buildings, whole building life cycle
assessment from a low-carbon development perspective

INTRODUCTION

daptation to the effects of climate change
Aand air pollution control is a priority for

the Russian economy as a whole, including
the construction industry. Intensive construction
growth and increased attention to the global climate
change makes the reduction of greenhouse gas
emissions (GHG) from mass construction an urgent
and promising area of research. GHG emissions oc-
cur at all stages of a building's life cycle [1]. Current-
ly, according to the researches, about 70-80 % of
the building carbon impact is associated with the op-
erational phase, the rest, the so-called “embodied”
indirect impact is associated primarily with the con-
struction materials production, transportation to
the construction site and construction operations [2].
The World Green Building Council identifies the car-
bon impact, reduced to GHG emissions, in the pre-
operational stages as “upfront carbon” (preliminary
GHG emissions), which is becoming increasingly im-
portant in a complex life cycle assessment of build-
ings by low-carbon development perspective.

The issue of the need in regulating GHG emis-
sions against the background of climate change is
considered at the state level in the Russian Federa-
tion in the framework of the “Environmental Safety
Strategy of the Russian Federation until 2025”, ap-
proved by Presidential Decree No. 176 of April 19,
2017. Since December 30, 2021, the Federal Law of
July 2, 2021 No. 296-FZ “On limiting greenhouse
gas emissions” came into force, forming a system for
managing greenhouse gas emissions. The law intro-
duces the required conceptual framework

(greenhouse gases, carbon footprint, climate pro-
jects, carbon units, regulated organizations, etc.) and
forms the legal basis for the implementation of cli-
mate projects, including the construction industry,
and the circulation of carbon units. The Russian Gov-
ernment Decree No. 3052-r of October 29, 2021 ap-
proved the Russian strategy of socio-economic de-
velopment with low GHG emissions until 2050.
The strategy aims to ensure Russia's transition to
the trajectory of diversified economic development
characterized by low greenhouse gas emissions and
strengthening the national goal of reducing emis-
sions, the launch of economic incentives for compa-
nies. In addition, the Government of the Russian
Federation by its Order No. 3268-r dated October 31,
2022 approved the Development Strategy of the con-
struction industry and housing services for the peri-
od up to 2030 and the forecast until 2035, where
the climate agenda has a special place.

The analysis of the regulatory framework in order
to improve the environmental safety of construction
projects from the position of low-carbon develop-
ment has shown that despite the global trend to re-
duce GHG emissions, the Russian regulatory frame-
work and green building standards in the current
edition do not sufficiently regulate the environmental
condition of human habitat to reduce the carbon im-
pact of buildings and the fight against global warm-
ing [3, 4]. The key practical drawback of the current
situation is the underdevelopment of state policy at
the federal and regional levels and used in practice
science-based methods and algorithms for complex
decarburization of construction and market incen-
tives for low-carbon construction'.

1 Prognosis of long-term socio-economic development until 2030. URL: http://www.consultant.ru/document/cons_doc_LAW_144190/
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The MAIN PART

Based on a critical review of Russian and international theoreti-
cal and experimental researches and in order to minimize the indi-
rect carbon impact of buildings, factors for assessing the future
building design by low-carbon criterion are identified. To quantify
the indirect carbon footprint of the building, analyze and systema-
tize the various carbon footprint factors, a multi-layered factor
space of considered indicators (building resources such as build-
ing materials, construction machinery, including vehicles) of indi-
rect carbon footprint has been proposed.

The multi-layered factor space is shown in Fig. 1. On the top
layer of the factor space is combined into clouds, grouping indica-
tors of carbon impact by their purpose and the origin of indirect
GHG emissions [5, 6]. The authors proposed to identify the /-th
number of j-factors, among which production Fy, organizational
Fo logistical F; have the most value.

The production factor includes energy consumption and, as
a consequence, GHG emissions arising during the life cycle of con-
struction materials (as a result of extraction and processing of raw
materials, production of materials, etc.) [7]. The organizational fac-
tor includes energy inputs and, as a consequence, GHG emissions
arising in the process of construction production from the operation
of construction machinery and equipment [8]. The logistic factor
includes energy inputs and, as a result, GHG emissions in the pro-
cess of transportation of construction resources and their delivery
to the on-site warehouse of the construction facility [9]. Factors Fy,
formed on the central base layer from the groups of sources of indi-
rect carbon impact of the building, consist of j-factor vectors that
determine the list of building resources to assess their indirect car-
bon impact. Consequently, for the production factor £, the number
of analyzed construction resources depends on the building design
solutions and may include the m-th number of j-factor vectors
(Fi1---Fimi)- For the organizational factor F,; the number of

analyzed vectors depends on the need for construction machinery
and mechanisms, which are analyzed by type of fuel and their en-
ergy consumption. For the logistics factor Fy the number of ana-
lyzed indicators depends on the range of transportation of con-
struction cargoes determined by cost-effective routes using
information on the preferred modes of transport.

A subset of k-factor nodes by j-vectors determines the specific
technological characteristics of the production of building materi-
als, transportation, obtained from manufacturers or suppliers.
The identified multi-layered factor space formed the basis of multi-
criteria analysis of the indirect carbon impact of buildings [10].

The requirement for the building environmental safety on its
carbon footprint is reduced to solve the optimization problem:

! m n
CI:YIZY/‘ZYI(ZE]‘I( A)minﬁ (1)
i=1 =1 k=1
where Cl — a comprehensive indicator of reducing the carbon
footprint of construction projects;

y; — specific weight of the /-th factor;

v, — specific weight of the j-th vector;

v — specific weight of the k-th node;

Fix — k-factor node j-vector j-cloud.

The specific weights of the factor space v, v, v, are the tools

for focusing the low-carbon assessment of building on certain
fragments of the created factor space.

1 m n
DITEADITELDITELS @)
i=1 j=1 k=1

The presented complex assessment tool allows managing
the scope and list of construction resources in accordance with
the specifics of the region and stimulating local low-carbon indus-
trial production [11]. Quantization (qualimetric ranking) of construc-
tion resources for complex life cycle assessment of buildings by

Multi-layered factor space of a complex life cycle assessment
of buildings by low-carbon development perspective

l

Fije Fajc Fajk Fi
Production Organizational Logistical
l v l
Fon Fomi
ka F12< Fimic
Resourse: vehicle
Resource: concrete Resourse: reinforcing steel
Faw Fooc Fomi Fan
Resourse: concrete Resourse: vehicle F312
:Iﬁm o
Fan
%‘ Fa11 ‘ % Fa1
Frn %‘ e ‘

S H

%‘ Fotn ‘

4 Fa

‘ Fam

Fig. 1. System of factors to assess the building carbon footprint at the stage of design decisions
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>

Quantization (qualimetric ranking) of construction materials for
complex life cycle assessment of buildings by low-carbon develop-
ment perspective

Parameters of the carbon

List of resources .
impact scale

Resources: materials (per 1 unit of Concrete, m®

material consumed)

Reinforcing steel, tons

Steel frame structures, tons

Transportation up to 20 km

21-49 km

More than 50 km

Construction operations up 20 mash-hours

21-49 mash-hours

more than 50 mash-hours

Additional operations: organization of
the construction site, provision of tem-
porary construction infrastructure:
power supply, roads, utility buildings

up 50 workers/20 machinery

51-199 workers/21-49 machinery

More than 200 workers/
50 machinery

low-carbon development is presented in Table. In the first approxi-
mation, these values are equal for all construction resources and
are determined by the method of expert evaluations [12]. An alter-
native option for assigning specific weights is the Fishburn weight-
ing coefficient system.

Area, m?
Volume, m®
UFC, %

~ SCAn, 2023

Fig. 2. Building carbon footprints assessment in SCAn toolkit
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10.1061/(ASCE)-

Hay4Ho-TeopeTn4yeckue noaxopnbl

K KOMMNNEKCHOW OL|eHKe XXU3HEeHHOro
LuuKna 3gaHusi ¢ NO3ULIMK
HU3KOYrNepoaHOro pa3BuTus

CtpouTtenibHas OenaTeslbHOCTb OCYLLIECTBNSIETCH B TECHOM B3a-
WMOLEVCTBMN C OKpYyXKaloLlen cpedol, 4YTo 3aoCTpseT BHUMa-
HVe uccrepgoBaTener Ha Bonpocax NoBbILLEHUS SKONOrMHYECKON
6e30MacHOCTN OOLEKTOB CTPOUTENbCTBA C MO3ULMU  HU3KO-
YrNepoaHOro pasBuTUA N CHUXKEHWSA PECYPCOEMKOCTU U 3Hepro-
NnoTpebneHns Ha BCeX CTaguaX XMU3HEHHOro LUMKna 3[aHus.
MvpoBbIMK TpeHAaMn B CTPOUTENLCTBE SBNAIOTCA Takue Ha-
npaBfieHns, Kak AeKkapboHM3auns He TOMbKO CYLLECTBYIOLLMUX,
HO 1 BHOBb BO3BOAMMbBIX 34aHWUWA, CO3AAHME YCIOBUI ANsa pe-
anu3aumm WHBECTULIMOHHO-CTPOUTESIbHBLIX MPOEKTOB C MNO3u-
LMW HU3KOYrNepPOAHOro pa3BuTUSA, a TakxXe OLeHKa YrnepofgHo-
ro BO3[ENCTBUA peanv3yemblX MPOEKTOB, B TOM YUCIIE yXe Ha
paHHUX CTaausiX apXUTEKTYPHO-CTPOUTENBHOrO M opraHu3aum-
OHHO-TEXHONTIOrMYECKOro NPOEKTMpoBaHWA. B cooTBeTcTBUK CO
CtpaTtervei JonrocpoyHoro passutus Poccum ¢ HU3KMM ypoB-
HeM BbI6POCOB NMapHUKOBbLIX rasos Ao 2050 roga, HOpMMpoBa-
HWEe 1 CHUXEHWE YPOBHS YrIepoaHOro BO3AENCTBUSA U, Kak Crnef-
CTBME, Nepexos K HU3KOYrnepogHoOMy pa3BuUTUIO, B TOM YUCHE 1
oTpacnu CTPoMTeNbCTBA, 3aBUCUT, NMPEXAe BCero, OT Hay4HON
npopaboTkn Bonpoca. lNpeAcTaBneHbl Hay4HO-TEOpEeTUYHEeCcKMe
NOAXoAbl K KOMMIEKCHOW OLIEHKE XW3HEHHOro LuKna 3aaHus ¢
Nno3uLUMN HU3KOYrMEepoAHOro pas3BuTUSA. BbiaBneHbl akTopbl,
NO3BONAIOLLNE OLIEHUTb MPOEKT 6yayLliero 34aHna ¢ no3uuum
HN3KOYrNepoAHOCTUN NPUMEHSAEMbIX NPOEKTHbIX PELUEHWU, Npea-
JIOXXEHO MHOrOCNIONHOE (DaKTOPHOE MPOCTPAHCTBO YYUTbIBAE-
MbIX MoKasaTenen (CTPOUTESbHbLIX PECYPCOB) YrNepoOfHOro BO3-
OencTBUA, NPeaIoeH nokasareslb MMHUMU3aummn YrnepogHoro
BO3AENCTBUSA 34aHNA, NO3BONSAOLLNIA KOMMSIEKCHO OLLEHUTb BNU-
AHMe BCeX (DaKTOPOB M OMOCPEefOBaHHO OXapakTepm3oBaTh CTe-
neHb YrnepoaHoro BO3AEWCTBUSA Ha CTaauaX >XU3HEHHOro Lu-
Kna, npeaLlecTBYOLLNX 3KennyaTaumm 3agaHus.

Knro4eBbie cnoBa: XU3HEHHbIV LMK/ 3[aHNsI, HU3KOYITIEPOA-
HO€e CTPOUTEsIbCTBO, YITIePOAHOE BO3LEVCTBUE 3[aHWUMN, OLEH-
Ka XXWU3HEHHOIro 3[aHus C No3nLmy HU3KOYriepoaHOro pa3BuTus
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Analysis of current trends in the greening

of urbanized territories

The article deals with the main aspects of greening and improving the quality and comfort in urbanized are-
as. Ecological problems are important for cities around the world. In the process of urbanization many environ-
mental problems arise, including air, water and land pollution, lack of green spaces, loss of biological diversity,
etc. The purpose of this article is to study the environmental problems related to urbanized areas and residen-
tial development and to identify effective methods for their solution. In particular, this article will consider prac-
tical application of modern standards of Green building, modern aspects of the introduction of energy-efficient
technologies and issues of creating the recreational areas in urban areas.

Keywords: ecologization, environmental problems, comfort of urbanized areas, “Green” building, environmen-
tal certification system, environmental protection, residential real estate

Manukhina L.A.
Yakubov H.G.

rban areas ecologization, as one of the goals

of introduction the concept of sustainable

development, is becoming an increasingly
relevant and popular trend in urban development.
However, the examples of real management solu-
tions show the lack of a holistic view of the balance
of interests as a method of solving the environmen-
tal problems of the city [1]. Therefore, some urban
planning decisions implemented in recent years in-
dicate the absence of a strategic vision of environ-
mental consequences, although they fully charac-
terize the priorities of economic considerations be-
yond common sense.

Based on data presented in Table, we can
conclude that today, the amount of investments di-
rected to environmental protection and the rational
use of natural resources in the Russian Federation
is constantly increasing, however, the problem of
greening urban areas and improving the comfort of
urban space remains the topical issue and re-
quires an integrated approach, along with existing
ones narrowly focused strategies in the sectoral
aspect [2]. National projects in the field of ecology
have a number of advantages that can significant-
ly affect the quality of urbanized territories,
the comfort of life of the population and nature
conservation. For example, the National project
“Ecology”, which includes national goals and stra-
tegic objectives for the environmental development

in Russia until 2024. The project will be financed
not only from the federal budget, but also from
large companies (in general, the project budget is
estimated at more than 4.0 trillion rubles). This Na-
tional Project is a government initiative intended to
improve the environmental situation in the country.
The national project “Ecology” includes a wide
range of activities aimed at improving the environ-
mental situation in the country [3]. It includes
measures to protect the environment, improve wa-
ter and air quality, reduce emissions of harmful
substances, as well as increase the efficiency of
energy use, its global goal is to change the impact
on the environment by 2024 in 6 main areas: waste;
fresh air; water and water bodies; biodiversity and
ecotourism; forests; best available techniques
(BAT), which should undergo significant changes
by 2024. The national project “Ecology” includes
11 Federal Projects. For example, according to
the concept developed in the Project, it is planned
to reduce the negative impact on the environment
through the construction and operation of 5 facili-
ties for the thermal treatment of municipal solid
waste (4 in the Moscow region and 1 in the Repub-
lic of Tatarstan) [4]. Based on the prognosis, these
measures will reduce the volume of MSW disposal
by 8 % by the end of 2023 on the territory of
the Russian Federation, achieve “zero disposal” in
Kazan with the simultaneous generation of
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electricity of 2.7 billion kW. hour a year. It is especially worth not-
ing the result of reducing the priority environmental risks associ-
ated with objects of accumulated environmental damage, due to
the elimination of 48 objects in 23 constituent entities of the Rus-
sian Federation, which will allow restoring 0.53664 thousand hec-
tares of land by the end of 2025, as well as improving the environ-
mental living conditions of the population in the amount of 5.63
million people — by the end of 2025 [5].

Today, one of the most urgent problems is the assessment of
the ecological situation of urbanized territories [6]. This problem
arose in connection with the development of industrial production,
the extraction of a large amount of non-renewable raw materials,
the creation of powerful energy sources, which leads to a de-
crease in environmental performance [1]. The task of improving
the energy efficiency of residential development is one of the most
essential today. The results of the analysis of current global trends
show that the specific energy consumption per unit of products
and services produced in Russia is several times higher than in
most European countries. In this context, the “Energy Strategy of
the Russian Federation for the period up to 2035” acquires special
significance, in which the issues of energy saving and energy ef-
ficiency are considered as one of the main ones [7].

The priorities of the state energy policy of the Russian Federa-
tion are':

e improvement of living conditions for the population (at least

5 million families annually);

e increasing the availability of power grid infrastructure, relia-
bility and quality of power supply to consumers to a level
comparable with the best foreign analogues;

e development of gasification of the constituent entities of
the Russian Federation, taking into account the peculiarities
of regional fuel and energy balances;

e improving the efficiency of district heating systems, taking
into account the priority of increasing the level of cogenera-
tion.

The main tasks for environmental protection and climate
change counteraction for the branches of the fuel and energy
complex (FEC) are:

1. Reduction of the negative impact of the activities of fuel and
energy companies on the environment.

2.Reducing the negative impact of the activities of fuel and
energy companies on the climate and their adaptation to climate
change [8].

In accordance with the “Energy Strategy of the Russian Federa-
tion for the period up to 2035”, in order to solve the above tasks,
the following activities are envisaged, the effectiveness of which is
confirmed by the analytical data presented in Fig. 1.

1. Transition in the branches of the fuel and energy complex to
the principles of the best available technologies.

2. Creation of a national system for monitoring and reporting
on greenhouse gas emissions, including from energy facilities.

3. Taking into account the risks of changing climatic and hy-
drometeorological conditions in conjunction with the traditional
financial and economic parameters in the feasibility study of pro-
jects and their implementation.

4. Active participation in the formation of international environ-
mental legislation and its harmonization with the norms of the leg-
islation of the Russian Federation.

4
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the total volume of of air pollutants from the total volume of dlshgrge
generated waste, % stationary sources into surface water bodies

) in the fuel and energy in the fuel and energy
m 2018 (baseline) sector to the baseline complex industres
2024 to the baseline
= 2035
Fig. 1. Indicators of the implementation of the Energy Strategy of

the Russian Federation for the period up to 2035

5. Stimulating the reduction of the generation of new and dis-
posal of accumulated production wastes and ensuring their safe
handling, carrying out land reclamation and other technical and
organizational measures to compensate for damage caused to
the environment, including an increase in the share of ash and
slag waste involved in economic circulation.

6. Stimulation of scientific research and support for the deve-
lopment of promising technological solutions aimed at reducing
the negative impact on the environment and minimizing environ-
mental risks.

7. Implementation of state regulation of greenhouse gas emis-
sions and other anthropogenic impact of the fuel and energy com-
plex on the climate, taking into account the international obliga-
tions of the Russian Federation.

8. Implementation of the provisions of the Stockholm Conven-
tion on Persistent Organic Pollutants in the sectors of the fuel and
energy complex (including the cleaning or disposal of equipment
and waste containing persistent organic pollutants).

9. Ensuring openness and accessibility of environmental infor-
mation, timely informing stakeholders about accidents, their envi-
ronmental consequences and liquidation measures, strengthen-
ing interaction with public environmental organizations and
movements.

Reducing the power consumption of residential buildings in
cities and towns, industrial enterprises is a necessary condition
for the greening of urbanized areas and the country's economy as
a whole. By reducing the negative impact of the industries of
the fuel and energy complex on the environment and adapting
them to climate change, the Russian Federation will make a sig-
nificant contribution to the transition to a low-carbon development
of the world economy, to international efforts to preserve the envi-
ronment and counteract climate change [9].

Green building is an industry that includes the construction of
buildings and structures with minimal negative impact on the en-
vironment. The main objective of “green” construction is to reduce
the level of consumption of resources (energy and material)
throughout the entire life cycle of real estate [10].

At the same time, the main goal of “green” construction is to
improve the quality of construction and the comfort of the internal

1 Draft Strategy for the development of the construction industry and housing and Communal services of the Russian Federation until 2030 with a forecast for the period up to 2035.

URL: https://www.minstroyrf.gov.ru/docs/18723.
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environment. This is achieved both by high-tech solutions (intro-
duction of “green” technologies) and passive energy-efficient ar-
chitecture solutions [11]. Reducing the negative impact on the en-
vironment and human health throughout the entire life cycle of
a property can be achieved by:

¢ using of environmentally friendly building materials;

¢ efficient using of energy and water resources.

To assess the effectiveness of measures to reduce the harmful
effects of buildings on the environment and human health in
the world, there are many “green” standards, the main of which
are Leadership in Energy and Environment Design (LEED) (USA),
Building Research Establishment Environmental Assessment
Method (BREEAM) (Great Britain), DGNB (Germany). Over
the past few years, the BREEAM standard has been adopted in
other countries, including Canada, Hong Kong and New Zealand.

Due to many political and economic problems, Russia is at
the beginning of the path to the use of “green” technologies and
ESG approaches, while the potential for their implementation by
2023 is estimated at 3 trillion rubles [12].

At the moment, more than a dozen different systems for envi-
ronmental certification of real estate objects have been developed
and are actively used in the Russian Federation: Corporate Olympic
Green Standard; “Green standards”, NP-SPZS 1.1.M-2011 “Low-
rise construction”; CAP-SEC “Administrative buildings; STO NOS-
TROY 2.35.4-2011; GOST R 54964-2012; Eco Village; GREEN
ZOOM; GREEN ZOOM City; “Green” standards. “Green” technolo-
gies of the living environment. Assessment of compliance with
the requirements of “green” standards, General Provisions, etc.

One of the latest regulatory documents put into effect in this
area is GOST R 70346-2022 “«Green» standard. «Green» resi-
dential building. Assessment method and criteria for design, con-
struction and maintenance”, developed with the participation of
JSC DOM.RF.

This standard was developed in order to create comfortable
and environmentally friendly living conditions for citizens in multi-
apartment residential buildings [13].

The standard proposes specific criteria in the field of “green”
building and housing and communal services for the construction
and operation of “green” multi-family residential buildings, aimed
at implementing the declaration “Transforming our world: the 2030
Agenda for Sustainable Development” and other foreign and Rus-
sian regulatory legal acts and documents, the action of which is
aimed at creating a favorable environmental situation and combat-
ing climate change.

Thus, GOST R 70346-2022 introduces quantitative and quali-
tative characteristics of the evaluation of residential real estate in
Russia according to “green” criteria, throughout all stages of
the life cycle. Green criteria for multi-apartment residential build-
ings is formed in 10 categories, taking into account the best world
practices of BREEAM, LEED, DGNB (Fig. 2). According to the da-
ta given in the Unified Information System for Housing Construc-
tion, today multi-apartment residential buildings are already
marked according to 6 of more than 30 mandatory criteria given in
the GOST R 70346-2022 Standard (in total, GOST R for multi-
apartment residential buildings includes 81 “green” criteria, of
which: 37 mandatory and 44 voluntary).

Based on the assessment for each group of criteria in accord-
ance with GOST 70346-2022, the building is awarded a certain
rating value (according to the percentage of points scored out of
the total, Fig. 3).
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Fig. 2. Categories of evaluation criteria for “Green” real estate
objects according to the GOST 70346-2022 Standard

To obtain a green certificate for multi-apartment residential
buildings, it is necessary to meet the mandatory and part of
the voluntary criteria. Voluntary criteria the developer chooses in-
dependently. Certification can be carried out at the design and
construction stage.

The Russian Federation is just beginning to build its own sys-
tem of “green” certification with an integrated approach to the re-
lationship of resource saving, energy efficiency, environmental
safety and comfortable living conditions [14]. The introduction of
green building standards in our country is still quite difficult. This
is caused, first of all, by the outdated normative and technical
regulation of the construction complex. The emergence of new
technologies, building materials and engineering equipment
makes the task of harmonizing domestic and advanced foreign
regulatory and technical regulation one of the priorities.

Green buildings aim to minimize their impact on the environ-
ment and promote sustainability, but they can face the following
challenges.

1. Cost: Implementing green building practices can be expen-
sive, particularly for retrofitting existing structures.

2. Lack of standards and regulations: There is a lack of univer-
sally accepted standards for green building, leading to confusion
and inconsistencies in implementation.

3. Limited availability of green materials: Finding environmen-
tally friendly materials can be difficult, especially in certain re-
gions or for certain types of construction.
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Fig. 3. Final rating values based on the results of the assessment
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4. Resistance to change: Some contractors, architects, and
building owners may be resistant to changing traditional building
practices and incorporating new technologies.

5. Maintenance and upkeep: Maintaining green building sys-
tems and ensuring they continue to operate efficiently can require
ongoing effort and investment.

6. Limited awareness: There is a limited understanding and
awareness of green building practices and the benefits they can
provide, which can limit adoption and investment.

To overcome the se challenges, a combination of education,
policy support, and investment in green building research and de-
velopment is needed.

In conclusion, green infrastructure and eco-urbanization play
a crucial role in creating sustainable and resilient cities. Green
infrastructure provides a range of benefits, including mitigating
the impacts of climate change, promoting public health, and im-
proving the quality of life for city dwellers. Eco-urbanization in-
volves the integration of green infrastructure into the fabric of
the city, creating a more sustainable and resilient urban environ-
ment. The implementation of green infrastructure and eco-urbani-
zation requires investment, political will, and public awareness,
but the benefits of these initiatives are numerous and far-reaching.
By promoting eco-urbanization and the development of green in-
frastructure, cities can become more sustainable, resilient, and
livable for all of their residents.
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INTRODUCTION

igital transformation of society and econo-
Dmy defined an approach to management in

general and real estate management is-
sues. Traditional management tools lose their com-
petitiveness used apart from the new technolo-
gies. Real estate management (REM) shows cur-
rent trend of implementing informational, digital
and intellectual technologies. The intellectual tech-
nologies trend is most obvious. In terms of digital
transformation of the society, researches on digital
assets implementation and digital real estate are
worth noting. There are also “smart cities” and
“smart home” [1] methodologies. There is a smart
real estate (SRE) new technology as well. The tran-
sition to the intelligent real estate management
technologies is stipulated increased complexity of
the real estate facilities and the situations these fa-
cilities face. Environmental and ecological factors,
particularly in the cities, lay a great impact on
the state of the real estate facility in modern real
estate management. The intelligent technologies
implementation calls for the revision of the real es-
tate management. For example, there should be a
shift from the facility management (FM) to a given
spatial situation management. This implies change
of the facility management to a situational real es-
tate management (SREM) in some cases. This al-
s0 means that in other cases the facility manage-
ment should give place to the corporate real estate
management (CREM) [2]. The complexity of
the situational real estate management necessi-
tates the implementation of intelligent technologies
to reduce the data pressure on the manager.

EVOLUTION OF DISRUPTIVE
TECHNOLOGIES FOR REAL ESTATE
MANAGEMENT

Innovation and disruptive technologies are in-
tegral parts of management and production. Pro-
fessor Clayton Christensen and his colleagues

coined the term “disruptive technologies”. It is in-
terpreted as a set of technologies, displacing cur-
rent technologies and transforming industries, pro-
viding new opportunities for innovations and
business development. Revolutionary transforma-
tions are their positive side. Their challenge is
the transformation of the traditionally inertial sec-
tors of national economy such as construction and
real estate. Their disruptive nature raises issues in
terms of their implementation.

Disruptive technologies in real estate manage-
ment emerged and evolve with reference to a num-
ber of factors: wide use of information and data
technologies; digital real estate assets manage-
ment; emergence of digital real estate models; big
data; use of technologies information modelling
(TIM).

The importance of information in real estate is
determined by two factors. The first factor is asso-
ciated with the widespread usage of information.
Currently, information is used in all spheres of life,
including the field of public real estate manage-
ment. The world is becoming more localized and
new information technologies are being used. In-
formation serves as a means of globalization and
helps to navigate in a localized society. The sec-
ond factor is greater information accessibility. So-
ciety requires access to such systems, which a few
years ago were available only to officials of federal
agencies.

There is a new concept and a digital asset
model in the real estate management system.
The research considers the definition of a digital
asset and examines its features in the real estate
management system, in the result of it there is
the transaction costs' reduction. The digital asset
is aimed at data recording throughout the life cycle
of a capital construction facility with a focus on
the stage of operation and maintenance.

Recently, there has been an interest in the digi-
tal real estate technologies' usage [3]. They have
different implementations, for example, innovations
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that are often called Protect (real estate technology), efficient port-
folio management (VTS), new ways of renting housing (Airbnb) or
hassle-free service (Fixflo). These technologies have advantages
and disadvantages. A critical analysis of the technologies is given
in a paper [3].

It is indicated in the study [4] that the lack of a single pool of
standardized property information turns out to be the most serious
cause of delays in real estate transactions. The most promising
technologies to mitigate this problem are digital property pass-
ports. They contain all relevant real estate information. However,
their implementation faces significant obstacles in its path due to
the radical transition from paper technology to a digital one.

Big data has also influenced the real estate market. Big data
is not only huge amounts of data, but also the requirements of
their processing speed, complexity and diversity of data, which
hampers their analysis. On the one hand, they create processing
problems, on the other hand, they provide a more comprehensive
one. Cloud computing for big data is one of the ways to analyze
and process them.

The emergence of Technologies of Information Modeling
(TIM) of buildings has influenced the dissemination of information
about the building among interested parties. Embedded TIMs in
industrial buildings are an important part of the digital transforma-
tion of industrial assets. The development of executive TIM has
enabled property owners to become not only owners of the assets
themselves, but also owners of digital assets. The considered
technologies perform the support functions or serve as the basis
for intelligent real estate management [5].

Neural network is one of the typical intelligent technologies. It
starts being also applied in the real estate sector [6]. The efficien-
cy of the real estate industry using the BP neural network model is
studied in this paper. The results prove the efficiency of the net-
work used specifically in the construction industry. This is due to
the variety of real estate objects and their operating conditions.

A neural network is just a tool, just like a spreadsheet. It contains
the necessary algorithm or method. In particular, it is advisable to
use it for complex methods, such as methods of multi-criteria deci-
sion analysis in the processes of real estate management and land
management [7]. Multi-criteria Decision Analysis (MCDA) methods
are listed among the verification and evaluation methods that the Eu-
ropean Real Estate Management Community considers useful. Such
analyses and methods are performed using methods aimed at
achieving the synthesis of various input data forms necessary to
identify decision-making issues of similar complexity. Consequently,
one or more of the conclusions made enable to take reasonable,
well-considered strategic solutions. In the field of land and real estate
management, numerous questions often arise regarding such as-
sessments. The study [7] describes the procedure of choosing a
multi-criteria method most suitable for specific assessment tasks
usually arising when solving problems related to decision-making. In
particular, the issues of land and real estate management.

In the context of big data, the management of key resources
with use of intelligent approach reveals additional advantages of
corporate real estate management.

When appraising real estate in trying circumstances, one of-
ten has to deal with a complex system of unstructured data. Heu-
ristic methods could be the only way out then. This problem is
solved by multi-agent systems.

These studies [8] introduce the notion of a multi-agent system
for providing support in real estate appraisal. The general archi-
tecture of the multi-agent real estate appraisal system (MAREA) is
described. The estimated data bank is filled with original cadas-
tral databases information. Data-driven evaluation models are cre-
ated using various algorithms.

The “BIG NINE” AS A SUPPORT FOR REAL ESTATE
INTELLIGENT MANAGEMENT

Intelligent real estate is associated with the use of nine smart
technologies, called the “Big Nine” [5] (“Big9”). These are: drones
(UAVs) , Internet of Things (loT) , cloud technologies, Software as
a Service (SaaS), big data, 3D scanning, mobile technologies,
virtual and augmented reality (VR and AR), artificial intelligence
(Al) and robotics. All these technologies are used differently de-
pending on the context and objectives of real estate management.
The “Big Nine” in terms of its application to real estate helps to
provide consumers with high-quality and complete informa-
tion [9].

In recent years, real estate around the world has attracted
huge financial investments. Since 2012, real estate technology
companies have raised almost 6.4 billion $ in 817 transactions in
the United States alone [10]. Real estate technology is defined as
hardware gadgets, online platforms and software tools used by
various participants in the real estate industry, including lenders,
brokers, property owners, investors and managers, as well as
consumers to collect information and distribute data related to
real estate’.

Unlike its industrial counterparts, almost a third of the world's
real estate industry worth is 11 trillion $ is managed by spread-
sheets, not by special software; innovative tools of information
technology (IT) are not in place. Nevertheless, innovative and
breakthrough technologies are an integral part of the modern
world. Breakthrough technologies are widely used in real estate
management.

As a result, breakthrough technologies were considered and
evaluated in various industries in accordance with criteria such as
computing education and student perspectives, rapid advances
in technologies in value-added supply chains, improving students'
experience in a massive open online format, specialized courses,
risk management using breakthrough technologies, social rela-
tions in higher school, clinical trials, and others. The above men-
tioned studies provide useful information on how breakthrough
technologies can be applied, but so far, their application in real
estate has not been considered [5]. This study examines the po-
tential application of various breakthrough technologies in the field
of real estate to underline their importance, current use, and ap-
plication, as well as the possibility of their use to meet the needs
of stakeholders in the field of real estate.

A specific term used in the field of real estate abroad is “re-
gret”. This parameter characterizes customer dissatisfaction after
a real estate transaction. The growing concern of the real estate
industry caused by an increase in the number of regrets after buy-
ing or renting, which are reported by consumers?. According to
Trulia?, 44 % of real estate consumers (almost every second) re-
gret their decision to buy or rent real estate facility. The main rea-
sons for these regrets are the information asymmetry caused by
the lack of information about the characteristics of real estate and

1 Insights C.B. Real estate tech funding reaches new highs in 2016. URL: https://www.cbinsights.com/research/real-estate-tech-startup-funding/

2 Trulia. Real Estate Regrets: Recovery Edition. URL: https://www.trulia.com/blog/trends/regrets-2017/
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the complexity of the purchase process and as a result key infor-
mation, including fees, remains hidden.

The technologies of the “Big Nine” eliminate the main regrets
and information asymmetry of stakeholders in the real estate sec-
tor. In the work [5]:

e technological aspects of SRE are considered — its user ori-

entation, sustainability and technological innovations;

e online distribution platforms such as websites, smartphones

and social networks are studied;

e stakeholders in the real estate sector and their needs and

information interactions are identified,;

¢ technologies of the “Big Nine” are analyzed, the analysis of

opportunities, potential losses and levels of operation for
each technology is given;

¢ “Big 9” technologies, distribution platforms and the needs of

stakeholders are considered with the help of a holistic tech-
nology adaptation model (TAM), which integrates them in on-
line real estate platforms and leads to greater consumer sat-
isfaction, as well as to regrets reduction.

Intelligent real estate management (IREM) uses the concept of
key management components. This is the use of “Big9” to solve
the problem of the lack of information provided to consumers; dis-
tribution of information among them through the conceptual struc-
ture TAM; the analysis of the possibilities of potential losses and
levels of exploitation (opportunities, potential losses and exploita-
tion levels OPLEL) for each technology.

Despite the fact that the global real estate industry has lagged
behind information technology (IT)-based innovations and relies on
traditional transaction methods, investment in real estate technolo-
gies is growing. This proves the business attractiveness of the indus-
try for investors and potential customers. One and a half billion $ of
global investment in 2015 and 1.6 billion $ invested in the first half of
2016 confirms the statement. In this context, the United States is
seen as the center of commercial real estate and its technological
progress. The report published by Forum [10] compared countries
according to seven criteria related to technological progress and im-
plementation opportunities. These include: the network availability,
which measures the countries' potential to use the Internet and com-
munication technologies (ICT) to increase competitiveness and well-
being; the availability of the latest technologies, such as mobile 4G,
5@G and big data availability; individuals using the Internet; the devel-
opment of technologies at the corporate level; the innovation capac-
ity; the use of the Internet linking businesses and the consumer and
the government's success in promoting ICT.

In [B] it is noted that the USA, Great Britain and Australia oc-
cupy the first place among 139 countries in accordance with these
seven criteria. These three countries were chosen because data
was available for each criterion. There is a dominance of the USA in
terms of technological progress and readiness for innovation, but
the UK also leads when it comes to individual Internet use, namely,
the use of the Internet as a link between business and customers
and the success of the government in promoting ICT. The ratings
show the overall position of the countries among the 139 countries
studied. The value is outside of seven and shows the degree to
which the criterion is accepted in the country being studied. In gen-
eral, according to the report, Singapore, Finland and Sweden are

technologies, respectively. All values were obtained using a global
questionnaire; the assessment was based on how respondents
scored a holistic value. The values show that the USA, Great Britain
and Australia are actively implementing the latest technologies.
The results also highlight the investment benefit perspectives in
these countries, especially in relation to online real estate. These
advantages are more likely because the Internet innovations have
been successfully implemented and there is a willingness to accept
them. The government's positive strategies further stimulate inves-
tors clarifying why countries like the US attract huge investments.

SRE technology is closely related to the “smart cities” evolu-
tion. The key factor determining the “smart city” is the usage of
the cutting-edge breakthrough technologies. A smart city uses
various sets of electronic data, as well as technologically ad-
vanced sensors to manage effectively its assets and resources.
Although technologies change over time, becoming more and
more complex, it is the implementation option and their open, in-
novative nature that make a city or real estate “smart”. Due to this,
SRE and intelligent management are necessary for the develop-
ment of smart cities. It is essential to develop SRE evaluation cri-
teria for their best implementation.

In the absence of a generally accepted definition of SRE,
there are different aspects of its analysis and description, which
are used, as well as key components, according to researchers,
are identified.

In particular, they claim [11] that customer orientation is a key
component, and an experiment based on virtual reality reveals
the preferences of customers regarding the purchase or use of
a smart home.

Another component is called sustainability and it is necessary
if we want real estate to become smarter and attract more global
investment. E. Miller® focuses on innovation and says that the in-
dustry should demonstrate its abilities by using virtual storefronts,
crowdfunding, artificial intelligence, smart homes, online markets
and smartphone applications.

D. Shulman®, speaking about the technological needs of
Smart Real Estate, cites the Airbnb case, stressing that at the be-
ginning of 2014 it attracted 10 billion $ and, hence, received more
market capital than such well-known hotels as Hyatt. Summarizing
these findings and research, the study defines SRE as: “Real es-
tate or land in which various electronic sensors are used to collect
and provide data to consumers, agents and property managers
that can be used for effective asset and resource management.
The key features are customer orientation, sustainability and
the use of innovative and breakthrough technologies in such a
way as to obtain integral benefits that are otherwise unattainable”.

Intelligent real estate management refers to the cumulative
management of SRE, which is based on the main principles of
the innovative technologies’ implementation, sustainability, and
customer orientation. This is not limited to infrastructure only but
includes asset and resource management.

Real estate agents use online platforms to present their facili-
ties to potential buyers or tenants. The information they provide
can prevent customer regret arising from ignorant decisions, and
thus reduce disagreements between agents and customers after
the purchase. Figure shows the conceptual SRE model.

In Figure the numbers 7-3 indicate the main domains: 7 —

among the top three countries in terms of readiness to implement marketing and business; 2 — information distribution and
3 Miller E. Trends and Innovations in the Real Estate Industry. URL: http://www.innovationmanagement.se/2017/11/21/trends-and-innovations-in-the-real-estate-industry/
4 Shulman D. Technology vs. commercial real estate: Retail, office and hotel markets face major disruptions. 2014. URL: http://www.anderson.ucla.edu/lib/email/documents/econ_

letter_june_2014.pdf
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SRE conceptual model

communication; 3 — the main component of SRE. Numbers 4-6
indicate: 4 — sustainability; 5 — customer orientation; 6 — innova-
tion technologies. It should be noted that considering spatial fac-
tors determines the usage of geo-marketing in addition to conven-
tional marketing.

In the interests of consumers, smart cities, smart homes and
SRE promote key spheres such as privacy, versatility, flexibility,
the ability to work from home, teleactivity and time-saving meas-
ures. According to the triple principle, sustainability in cities should
cover social, environmental and financial aspects.

METHODOLOGICAL AND INFORMATIONAL
ASPECTS OF SRE FORMATION

Process-oriented planning is the basis for the SRE formation.
Characteristic of SRE is the interaction between real estate objects.
Therefore, the principles of corporate governance should be incor-
porated into the SRE methodology. Intelligent real estate is aimed
at meeting the needs of the client. This requires defining the de-
mand for objects of this kind. Information models of objects, pro-
cesses and situations serve as the basis of the SRE field of activity.
Therefore, such models should be used in the formation of intelli-
gent property and the organization of the implementation field. In-
telligent real estate, like other intelligent objects, uses not only data
and information models, but also knowledge.

Intelligent real estate uses non-deterministic models that have
freedom of action and the features of subsidiarity. Therefore, when
forming a SRE, it is necessary to take into account risk factors and
use risk-oriented technologies. Real estate objects are spatial, so it
is necessary to use spatial and geo-knowledge for SRE. To study
the algorithms dynamics, it is necessary to use the analysis of
structural changes of real estate objects. Currently, the concept of
“key indicator” is widely used in the economy. Because of this, intel-
lectual real estate models should be formed based on key indica-
tors. Analysis of the economic feasibility of innovative projects, in-
cluding the creation of intellectual real estate is in the interests of
construction enterprises. Strategy plays an important role in
the management of any real estate.

Expert evaluations play an important role in the pilot operation
of intelligent real estate. Therefore, expert evaluation should be in-
corporated in the form of rules in the intelligent real estate manage-
ment. Intelligent real estate management and corporate real estate

management are network-based. An important factor of intelligent
real estate is the life cycle modelling. The advantage of intelligent
real estate is that its life cycle is changeable.

CONCLUSION

Intelligent real estate management is a modern trend. It re-
quires the use of breakthrough technologies and various intelligent
models: smart city, smart home, smart real estate. Intelligent real
estate management relies on information and digital methods. Intel-
ligent real estate management is not feasible without proper infor-
matization and digitalization. Intelligent real estate management,
like many other smart technologies, requires support. The “big
nine” technologies provide such support of intelligent real estate
management. In the communication aspect, web sites should be
noted as a tool for distributing information about real estate in
the Internet. The concept of intelligent real estate management in-
cludes ensuring the sustainability of real estate management and
customer orientation. As a perspective for the development of intel-
ligent real estate management, we can recommend the usage of
real estate information units models.
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n HTeNNneKTyaJsZibHOe yrnpaBJieHne
HeaABUXUMOCTbIO

B ctatbe aHanusvpyetcs COCTOSiHUE W MCMOMb30BaHWE WHTEN-
JIeKTyallbHbIX TEXHONOrnM ynpaeneHnsa HeaBMXXUMOCTLHO. O6o-
CHOBaHO, YTO MHTENNEKTyasnlbHoe ynpaBfieHne HeaBMXMMOCTBIO
onuvpaeTcs Ha UH(OPMAaLMOHHbIE N LUMdpoBble MeToapl. OTme-
YeHbl KIoYeBble (hakTopbl Mepexofa K ynpasBheHUo HeaBUXU-
MOCTbI0. PaccMOTpeHbl MPOPbIBHLIE TEXHONOMMW KaK MHCTPYMEHT
nepexopa K UHTenneKkTyanbHoMy ynpasneHunto. [laH aHanuns umd-
POBbIX aKTUBOB, LIMPPOBON HEABMXXMMOCTHU, LIMAPOBLIX Nacnop-
TOB HEeABMXUMOCTU. [MokasaHa BaXHOCTb GOMbLUMX AAHHbIX B
ynpasneHun HepgBUXMMOCTbIO. OTMEYEHO BNMSIHME TEXHOMOrUN
MHdopMaumoHHoro mogenuposanusa (TUIM) sagaHuii Ha passutue
WHTENNEKTYanbHOro ynpaBfieHUs HeABWXMMOCTbIO C BO3MOX-
HOCTbIO MCMOSIb30BAHUA UCKYCCTBEHHbIX HEMPOHHBLIX CEeTen Ans
OLUEeHKN HeOBUXUMOCTHW. OnucaHo npuMeHeHne MHOroKputTepu-
anbHbIX METOA0B OLIEHKN HEABWXMMOCTU, & TaKXKe BO3MOXXHOCTH
MyNbTUAreHTHbIX CUCTEM Kak CPEACTBa yNpaBneHNs MHTENNeKTY-
anbHOM CO6CTBEHHOCTLIO. NogpobHO paccMmaTpuBaeTcs npume-
HEeHVe OeBATY COBPEMEHHbIX TEXHOMOMMI, MOYYMBLUMX Ha3BaHWe
«Bbonbluas AessATKa», Kak CPeACcTBa NOAAEPXKN NHTENNEeKTyanb-
HOro ynpasJieHUA HeBUXUMOCTbIO.

Knro4eBbie cnoBa: MEHELXMEHT, YNpaB/ieHNEe HeaBUKXUMO-
CTblO, UMPOBbIE METOAbI, UHTENNIEKTyaslbHOe yrnpaBrieHue,
MPOPbIBHbIE TEXHOOMNU
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The Verhuist equation in managing
the life cycle of a real estate facility

Managing the lifecycle of a real estate facility is an important part of the reproduction process. A brief analysis of
corporate lifecycle models is provided. As a scientific research hypothesis, it is assumed that the initial stage life-
cycle is based on consumption of external resources, while at the final stage internal resources are consumed.
The concepts of “resource consumption lifecycle model” and “resource consumption rate” are introduced. It is
the rate of resource consumption that determines the end of the real estate facility lifecycle. The Verhulst differ-
ential equation for the population growth model is used as a mathematical basis. The lifecycle model has three
phases: growth, stability, and degradation. This model can be applied to change the lifecycle of a construction fa-
cility. Synchronous and asynchronous types of management are described. It is proven that monitoring and fore-
casting are components of synchronous management of a real estate lifecycle.

Keywords: real estate management, lifecycle, resources, lifecycle model of resource consumption, synchro-

nous management

Volkov R.V.
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INTRODUCTION

ccording to GOST R 57271.1-2016, one of
Athe real estate management advantages is

“corporate development sustainability in-
crease due to a service lifecycle analysis
implementation™. In this regard, analysis and deve-
lopment of real estate facilities’ lifecycle models be-
come relevant. A distinctive feature of regional real
estate management, for example, territorial repro-
duction real estate systems of state institutions of
higher professional education, is integration of con-
struction process with further facility management.
Such management is considered as the integral life-
cycle management of headwork real estate, compris-
ing groups of facilities.

Real estate objects can be considered as com-
plex procedural and engineering [1] systems that
solve one or more economic tasks. Real estate ob-
jects are part of urban, industrial or regional infra-
structure. They can function autonomously and as
part of a related facilities complex. Such complexes
are characteristic of the higher education system.
Being a part of the complex, real estate objects can
create a synergy that is not characteristic of a sepa-
rate object. An important characteristic of real es-
tate objects is their lifecycle [2, 3], associated with
viability and efficiency. An indispensable stage of
any real estate object design and creation is the de-
velopment of a conceptual description (information
structure)' of the lifecycle model. Separate real es-
tate objects have the possibility of lifecycle modifi-
cation through repair, reconstruction, restoration,
reengineering, etc. The possibility to prolong
the lifecycle characterizes flexible and self-develop-
ing systems. The lifecycle and its modification meth-
ods research is a challenging issue for the real es-
tate management. This work aims at creating
a mechanism for managing the real estate object
lifecycle and its adaptive model development.

RESEARCH METHODOLOGY

The system analysis together with the structural,
comparative and qualitative ones, are the basis of
the study. The materials used are publications in
the field of development and management
of the territorial-reproduction system of real estate of
state institutes of higher professional education.

RESEARCH RESULTS

The specific feature of managing the objects of
the territorial-reproductive real estate system
of state institutes of higher professional education is
not so much the maximum income for the owner, as
the education quality improvement [4], the brand of
the university and comfortable environment for
the university staff. In other words, the social effi-
ciency of a state university is more significant than
profit. State universities use state-owned real es-
tate. The dominant feature of their activity is the in-
dex of the quality of specialists' training. The situa-
tion differs for commercial universities. They are
autonomous and their dominant is survival, some-
times to the detriment of the education quality.

Lifecycle models. There are different models
of life cycles [5]. They are used in various fields:
economics, construction, modeling, biology, cyber-
netics, design, transport, etc. The life cycle (LC)
serves as a universal characteristic of objects, sys-
tems and processes. There are special organiza-
tional life cycle (OLC) models, among which there
are five main ones. OLC models consider the func-
tioning of an object or company as a sequence of
different developmental stages. The most relevant
OLC models shared the organism life cycle analo-
gy. As the fundamental ones, we can consider
the LC models proposed by Lippitt and Schmidt,
Greiner, Adizes, Galbraith, Churchill and Lewis.
Let's consider them briefly.

1 GOST R 57271.1-2016. Facility management. Part 1. Terms, definitions and scope. Enacted in 2022.
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Lippitt and Schmidt [6] focused on the private sector. As part
of the research, they developed one of the first OLC models. They
suggest that companies move through three stages of develop-
ment, facing six major ‘managerial concerns’ to progress from one
stage to the next. At birth, critical challenges include creating a sys-
tem and reaching the survival threshold. In youth, the main con-
cerns are stability and reputation. During the period of functioning
and maturity, achieving uniqueness and responding to a variety of
social needs become the main problems. Management should re-
solve crises in a way that creates a solid base for dealing with future
crises. When the problem is solved, companies move on to the next
stage. Failures occur when managers fail to recognize serious cri-
ses arising in the life cycle of an organization.

Greiner assumed [7] that the life of a company passes through
a sequence of five stages of evolution and revolution. A stage of
evolution is a period of growth where no major shocks occur in or-
ganizational practice. On the contrary, revolution is a period of seri-
ous turmoil in the organization's life. The resolution of each revolu-
tionary period provides the go-ahead to move on to the next stage.
The growth stages include the following:

e creativity-driven growth is interrupted by a leadership crisis;

e direction-driven growth is interrupted by a crisis of autonomy;

e delegation-led growth is interrupted by a crisis of control;

e coordination-led growth is interrupted by a crisis of bureau-

cracy or a red tape crisis;

e collaboration-led growth is interrupted by a crisis of lack of

internal solutions for growth.

The evolutionary periods range from 4 to 8 years depending on
the industry: in fast-growing industries, the periods may be shorter,
while in mature industries, the periods may be longer.

The Adizes model [8] assumes that firms go through stages
due to changes in emphasis on four types of activities: achieving
results (P), acting as entrepreneur (E), applying forma.rules and
procedures (A) and integrating individuals into the organization (1).
As the organization moves from one stage to another, it emphasizes
different roles, and resulting roles combinations lead to varying or-
ganizational behaviour. Organizational decline is primarily due to
excessive emphasis on bureaucracy.rules and procedures.
The model assumes that organizations pass through 10 develop-
ment stages: courtship, infant, go-go, adolescent, prime, maturity,
aristocracy, early bureaucracy, bureaucracy and death. Progress
through the stages occurs mainly due to overcoming the growth
problems of successive stages.

The Galbraith model [9] is based on capturing the predicta-
ble dynamics of the organization development. The basic idea of
LC is that firms move through predictable stages, but, in author's
view, managers do not think in stage-wise manner, despite
the predictability of these stages. His model focuses on start-ups.
These companies develop a business idea consisting of a market
to be served, products to be sold, a basis for niche dominance, as
well as resources and their combinations to achieve dominance.
The model [9] involves five stages: proof-of-principal prototype,
model shop, the startup volume production, natural growth and
strategic maneuvering. To move from one stage to another, firms
must increase in size. Moreover, growth is guided by the product
market and is related to the product lifecycle.

Churchill and Lewis [10, 11] used a combination of research
and analysis of previous theoretical papers to develop a new OLC
model. Their theoretical development derives from the identification
of three weaknesses of the previous models. First, previous models
assumed that a company must grow and go through all stages of

development or die trying to do so. Second, a company is unable
to grasp the important early stages of company's origin and growth.
Third, they define company size mainly in terms of annual sales
(although some mention the number of employees), while ignoring
other factors such as value added, number of locations, complexity
of the product line and rate of change in products or production
technologies. Consequently, the model offers five stages: concep-
tion/existence, survival, profitability and stabilization/growth, take-
off and maturity. Each stage is characterized by an index of size,
diversity and complexity, described by five management factors:
management style, organizational structure, the extent of formal
systems, the main strategic objectives and the owner's involvement
in the business. The model focuses on small businesses. To grow
and increase in size and profitability, firms must adapt to the envi-
ronment [12].

Not all the models reviewed are technically fully applicable to
real estate lifecycle, but their ideas are applicable to the creation of
conceptual model. The generalized life cycle shows a consistent set
of time periods, on each of which the object is in a certain state, has
different efficiency and manifests itself differently in relation to the ex-
ternal environment. For many types of technical objects, moral aging
vs. physical wear and tear as the end of the life cycle are distin-
guished. The life cycle of a real estate object and many other objects
significantly depends on the intensity of the object's operation.
The link between the functioning efficiency of an object and its life
cycle stages determines the importance of life cycle (LC) manage-
ment and the importance of analyzing and constructing its models.

Any organization is concerned about LC increase. Its support
and modification are carried out for this purpose. Modification can
mean modernization, repair or repurposing. For example, an old
one-story academic building can be converted into a garage or
a training workshop.

Management and support of a real estate object's life cycle in
education can be external and internal. Internal LC support typical
for commercial educational institutions. It focuses on the survival of
the university. External LC support is typical for state universities
and state real estate.

There are typical life cycle models. The most common is
the trapezoidal model. This LC model includes four stages. A more
complex model is the “quality loop” (ISO 9001), which encompas-
ses 11 stages. Cascade spiral models of LC are also used. The cas-
cade model relies on additional external resources that increase
the life cycle duration. The spiral model is based on the develop-
ment of an additional resource in the process of cyclic functioning
of a system or object. In this paper, we propose a mechanism for
constructing the life cycle of a real estate object based on the con-
cept of resource use. In addition, the initial stage of the creation of
a real estate object and the final stage of its termination are consid-
ered separately.

Resources as the LC model basis. The resource consump-
tion life cycle model [4] (RCLCM) is based on the fact that the rate
of resource consumption during the creation of an object and
the rate of their consumption by the object define the initial phase
of growth and the final phase of degradation of most objects, in-
cluding living systems as well as regional ones.

As a mathematical basis to construct a life cycle model, it is
advisable to use the Verhulst (Pierre Francois Verhulst) equation,
which he formulated to describe the growth model [13, 14]:

dR R
—=VR|1——|.
(pdt % (1 Kj (1)
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Expression (1) shows the initial correlation of resource changes
to the rate of their expenditure and the resources volume required
to complete the growth process. In expression (1), parameter v
characterizes the rate or intensity of external resources consump-
tion (resource unit/time), parameter K is the resource capacity of
the property, that is, the maximum possible number of resources for
the creation of a real estate object (construction and functioning).
The indicator @ is a dynamics indicator, that is, the phase of growth
or degradation. It has two values +1 and —1. The value of @ reflects
two opposite in essence processes following the same functional
correlation.

The positive indicator ¢ value corresponds to the development
of the real estate. It consumes an external resource and accumu-
lates its own. The negative value of the dynamics indicator corre-
sponds to the degradation of the system due to the consumption of
its own resource and loss of the object sustainability. The exact
solution of the equation (1) is an R(t) sigmoid or an S-shaped curve:

R(t)= KR.e"
I<+Ro(6’vr —1)'

The R(t) function has a limit due to the resource capacity of
the real estate object:

()

lim R(t)=K. (3)

This means that if R(t) > K, then there is a waste of resources.
For comparability of different life cycles, the values of R(t) and K are
measured in relative units: either as a percentage or in
the range [O; 1]. The latter option is preferable, since it allows
the use of probabilistic characteristics and probabilistic models.
Fig. 1 shows a graphical representation of the solution of equa-
tion (2) or the growth phase S of the real estate object. This solution

\

C D B E t
Fig. 1. Growth S phase of the real estate

t, t, ty

Fig. 2. Three variants of external resource consumption

describes an ascending sigmoid. The symbols indicate different
periods: C — the period of conceptual design, D — design, B —
construction, E — operation.

Operation corresponds to the maturity period (normal function-
ing) of R,,,. Depending on the rate of resource consumption,
the slope or straight-line section of the curve changes. Fig. 2 shows
a graphical representation of solution (2) at different resource con-
sumption rates.

In Fig. 2, the curves represent three situations. Standard con-
struction S; corresponds to the standard delivery date t,. Acceler-
ated construction S, corresponds to an earlier delivery date t,. De-
layed construction S; corresponds to the delayed delivery t;. For
the rates of external resources consumption (Fig. 2) v, > v4 > vy
takes place, respectively, the commissioning time ¢, < t; < t3.

Thus, the rate or intensity of consumption of v resources within
certain limits changes the growth phase of the life cycle of the real
estate asset. This mechanism is a lifecycle management tool.
The shelf “R,,,," is the period of operation of the facility.

If the object is operated, it is characterized by tear&wear and
destructive effects of the external environment. In this case, the dy-
namics indicator ¢ = —1 and the solution takes the following form in
expression (4):

—-wt
R(t) _ KRpe

CK+Ry(e"-1) @

In expression (4) there is a parameter w, which shows the inter-
nal resources’ consumption rate. This solution corresponds to
the descending curve presented in Fig. 3.

Fig. 3 illustrates the maturity R, phase and the next degrada-
tion Q phase (dissipation). The degradation phase is caused by
physical wear and tear or external impacts. It is obvious that the in-
ternal resources rate of expenditure at this stage determines
the degradation time period. This situation is demonstrated in

A
R

con

Maturity Degradation t

Fig. 3. Degradation phase Q of the lifecycle of the real estate object

Maturity t, t ts

Fig. 4. Three options of the internal resources’ consumption
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Fig. 4. For the situation illustrated in Fig. 4, w; > w, > w3, respec-
tively t; < t, < t;. Conclusion: the faster internal resources are con-
sumed, the shorter the facility's service life.

The Verhulst equation proves it. Consequently, the patterns that
this equation describes can be taken as the basis for constructing
the lifecycle of a real estate object for the phases of growth and
termination of operation.

The model in Fig. 3 comprises part of the maturity process R,
and the degradation process Q. The general model of the lifecycle
of real estate (LCRE) is defined as the sum of the processes of
growth S, maturity R, and degradation Q, that is, the combination
of expression (2) and expression (4):

LCRE =S + R, + Q. (5)

The degradation or dissipation often starts under the impact of
external destructive forces. This situation is shown in Fig. 5. As
a normal condition, destructive forces can have an impact on
the real estate object.

An external negative impact entails the consumption of internal
resources of the real estate object and generates a dissipation Q
process (Fig. 3, Fig. 4). In order to support the LCRE, it is neces-
sary to reduce or stop the Q degradation. For this purpose, an ad-
ditional external reserve resource R’ is introduced, on which
the condition R = —Q is imposed. Under this condition, the addi-
tional resource neutralizes the Q degradation and modifies the life-
cycle LCRE"

LCRE*=LCRE+R,,, )
LCRE* =LCRE.

Degradation occurs due to wear&tear, internal failures, or exter-
nal impacts. When the factors driving the Q degradation appear, it is
necessary to use new resources R". The recursive use of expres-
sion (6) allows us to increase the lifecycle of the real estate object as
long as there are resources to neutralize degradation or dissipation.

Synchronous and asynchronous LC management. We can
talk about a modified and ordinary lifecycle model. The ordinary
model is described by the expression (7):

LCRE=S+AR,,+Q. (7)
Modified model relates to the expression (6) and takes the form:

LCRE=S+R,, +Q+R. ®)

con

The peculiarity of expression (8) is that the R" value can be
used repeatedly and thereby continuously increase the lifecycle of
a real estate object. In transport, this corresponds to the regular
track repair. In fact, repeated use of R means cyclic lifecycle

Destructive impact

|

Real estate object

!

External resource

Ordinary
functioning

Complex

l impact result

|

Fig. 5. A model of the resulting impact of destructive forces and
external resources on a real estate object

management. We can talk about a modified R con maturity period
or functioning of real estate.

The total value of R" will depend on the number of management
acts (repair and restoration work). Fig. 5 shows that an increase in
LCRE is possible due to the use of external resource that compen-
sates for external destructive effects. In theory, n number of such
interactions are allowed. Their number cannot be large, since
the amount of work and the cost of repairs increases over time, and
the efficiency of the facility decreases. At a certain point it is more
feasible to create a new object compared to the operation and re-
pair of the old one. However, while it is possible, it is advisable to
repair the old object instead of creating a new one. For the lifecycle
repair or modification, two types of LC modification are possible:
synchronous and asynchronous. Fig. 6 shows asynchronous LC
correction.

Based on observations or monitoring, the presence of Q or its
signs is detected. The rate of resource consumption w is estimated.
Predicated on the experimental data, the appropriate rate of re-
source consumption v is selected under the condition:

V=W, (9)

The process of correcting the S state begins. Fig. 6 illustrates
the processes of Q degradation and S, correction. The semi-bold
line DR denotes the resulting process:

DR = S(v) + Qw). (10)

The time of the destruction initiation is indicated by t,, the time
of the correction initiation is indicated by t,. There is a time gap
between them At — the period of asynchrony. This is a typical situ-
ation when a destructive process begins, while the manager is not
ready for it and did not expect its beginning. The shorter the asyn-
chrony time, the faster the LC recovery, that is, regular operation.

Fig.7 illustrates the asynchronous correction.

In case of synchronous correction:

DR =R, (11)

What makes synchronous correction possible? Its basis is spa-
tial monitoring and forecasting. The costs of monitoring and fore-
casting compensate for the costs of synchronous correction and
losses during the period of asynchrony. Thus, additional resources
(reserve), monitoring and forecasting are needed for synchronous
LC correction. Monitoring and forecasting can be considered as
a support system for real estate lifecycle management.

Fig. 6. Asynchronous LC correction
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Fig. 7. The asynchronous LC correction

CONCLUSION

The fundamental difference between the phases of growth
and degradation of real estate is that its growth is provided by
a person, and degradation is caused by the impact of “nature”.
Therefore, this model of life cycle management is based on crea-
tion on the “man — nature” interaction. The parameters v and w are
defined empirically. It varies for different types of objects. Usually,
the standard construction time is estimated, for which v is as-
sumed to be equal to 1. Resource consumption is estimated
based on the standards of physical wear. In general, this model is
comparative, which allows it to be used for various situations.
The proposed LC model consists of qualitatively different pro-
cesses but is described by similar mathematical equations. In
the first case, the consumption of external resources is consid-
ered. In the second, the expenditure of internal resources.
The analysis shows that the RCLCM offers a deterministic path of
organizational development, demonstrating limited explanatory
strength when faced with the issues of the real business environ-
ment. Therefore, it is proposed to consider RCLCM as a process
“driven” by the resources reacting on the external environment
behaviour. In response to these changes in the environment, com-
panies spend resources from the reserve fund to ensure the func-
tioning and development sustainability. It is proved that monitoring
and forecasting are components of synchronous lifecycle man-
agement.

YnpaBneHne XXU3HEHHbIM LIUKSIOM 06beKTa
HeABMXXUMOCTU C UCMNOJSIb3OBaHUEM
ypaBHeHus depxronbcTa

YnpaBneHe >XU3HEHHbIM LIMKIIOM 06bekTa HEABWXWMMOCTU SiB-
JIIETCSH BaXXHOW COCTABHOM YacCTblo BOCMPOU3BOACTBEHHOIO NPO-
uecca. [laetca KpaTKui aHanmu3 Mopenen XW3HEHHbIX LKIIOB
opraHunsauuu. B kayecTtBe runortessbl Hay4HOro uccriegosaHusa
npennonaraeTcs, YTO XXM3HEHHbIA LMKIT Ha HayanbHOM aTane
CTPOUTCS Ha NOTPEBNEHUN BHELLHMX PECYPCOB, a Ha 3aBepLuato-
LieM 3Tare pacxogyeT BHYTPEHHUE pecypchl. BBogsTca noHaTMA
«MO[ENb XMU3HEHHOIO LMKINa pacxoja pecypcoB» U «CKOPOCTb
pacxopa pecypcoB». IMEHHO CKOPOCTb pacxofa pecypcoB ornpe-
OeNsieT OKOHYaHMe XXU3HEHHOTO LiMKIa 06bekTa HEOBUMXXMMOCTU.
B kavecTBe MaTeMaTnU4eCKON OCHOBbI UCMOSb3yeTcs auddeper-
unanbHoe ypaBHeHve dDepxronbCcTa, NPUMEHAEMOE AN MOOEN
pocta nonynauvin. Mogenb >XWU3HEHHOro LMKNa BKIYaeT Tpu
hasbl: pocTa, CTabunbHOCTW, Aerpagaumun. MNMokasaHa BO3MOX-
HOCTb MOAMMMKALIMM XXMHEHHOTO LIMKIa MPU UCMOMNb30BaHUN Ta-
ko mogenu. OnnMcaHo CUHXPOHHOE U aCUHXPOHHOE yrpaBfieHue.
[okasaHo, YTO MOHUTOPWHI Y MPOrHO3UPOBaHMNE ABMSIOTCA KOM-
MOHEHTaMN CUHXPOHHOIO YMPaBMIEHNS XXWU3HEHHBIM LIMKIIOM He-
ABVMXXUMOCTW.

KntoyeBble crioBa: ynpasfieHNe HEeABUXUMbLIM UMYLLECTBOM,
XKU3HEHHBIV WKIT, PECYPChi, MOJESIb XU3HEHHOro LMKIIA Pacxo-
A PecypcoB, CUHXPOHHOE YrpaBieHne
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Assessment and modelling the dynamics
of building materials prices in the current
conditions

Construction, which is the driver of economic development in the current crisis conditions, needs to determine )
the correct cost and sufficiency of material resources, as well as systematic forecasting of price dynamics in or- 7

der to plan the implementation of investment projects. High material capacity of construction products, along with
the specificity of its pricing, leads to the necessity of not only keeping sufficient accuracy of quantitative and cost
calculations regarding basic construction materials but also predicting the dynamics of cost in order to determine
the volume of capital costs and accounting for the cost of work. The unstable dynamics of the cost of construction
materials in 2022, caused by foreign policy pressure, requires the systematization of the factor space in order to
predict trends more reliably. The factor space of the price dynamics of construction materials has undergone fun-
damental changes, starting with the impact of the coronavirus pandemic, and further due to changes in the geo-
political situation, sanctions pressure from unfriendly countries and corresponding changes in the economic prin-
ciples of globalization, the transformation of the global and domestic logistics system, as well as the actions of
local country and industry scale predictors. The authors have proposed a system of factors affecting the cost of
building materials, structures and products in modern conditions, on the basis of the factor analysis the prices
of basic building materials (armature and concrete) have been corrected by the expert method, a scenario fore-
cast of price dynamics has been made. The authors substantiate the necessity for calculation-expert forecast-
ing in conditions of high uncertainty and variability of forecasting results. In general, in the short term, a moder-
ate upward trend in the cost of basic building materials with a rather high value coefficient of variation, explained
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by the strong influence of non-economic factors on the price.
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The current conditions of economic turbu-
lence [1], resulting from of a rather sudden al-
teration in the foreign policy situation, charac-
terized by a change in the Central Bank key rate,
the presence of sanctions pressure and foreign trade
restrictions, changes in logistics conditions [2], fluc-
tuations in exchange rates and other related and de-
rived factors' , have led to a rather sharp rise in
the cost of construction and finishing materials.

The unstable dynamics of the cost of building
materials, including some declines in market prices
for a number of items, are largely due to govern-
ment intervention and decreasing demand, along
with the need to provide a certain volume of prod-
ucts for manufacturers. Various studies postulate
an increase in the cost of building materials from 10
to 50 %23 * and the production of some building
materials is import-dependent. Under these condi-
tions, the necessity of systematization, estimation
and modelling of the factors determining the dy-
namics of building materials prices is revealed in
order to predict them in future.

In current conditions, the geopolitical situation
and the related sanctions policy affecting the con-
struction and building materials market both directly
(need for import substitution of a range of materials,
structures and products) and indirectly (need for

changes in logistics chains, import substitution of
technological equipment), as well as market factors
of demand dynamics and influence mediation ac-
tivities, possible price cartel agreements and logis-
tics costs [3, 4].

The main factors affecting the cost of building
materials, structures and products have been sys-
tematized by us in the form of a diagram (Fig. 1).

Taking into account all these factors, prices
for building materials are not expected to de-
crease in 2022: in the most optimistic scenario,
their growth will slow down to a proportionate pro-
jected inflation of 7-9 %. However, in the baseline
scenario, we predict a more significant rise — by
12-15 % in total.

Manufacturers and suppliers of raw materials
and goods are not yet able to fully meet the in-
creased demand, and transport and logistics com-
panies are unable to cope with the increased buyer
activity. At the same time, the prices of oil, gas,
many metals and other raw materials, which take up
a significant share of the cost of production of many
goods, including construction materials, are rising.
These factors negatively impact both global inflation
and inflation rates in the Russian Federation. In ad-
dition, due to the increase in the key rate, the need
for which is caused by the influence of geopolitical

1 World Bank (2022). Annual report 2022: Helping countries adapt to a changing world. Washington, DC.

2 How will import substitution affect the timing of construction and the cost of housing. URL:

news/627ca82a9a7947e7150513b6

3 Forecasts of socio-economic development.
ekonomicheskogo_razvitiya

https://realty.rbc.ru/

URL: https://www.economy.gov.ru/material/directions/makroec/prognozy_socialno_

4 Threat No. 1: Why are building materials becoming more expensive and how prices will be restrained. URL: https:/realty.rbc.ru/

news/622b60829a7947f7030079¢3
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factors and increased inflation, the cost of borrowed capital is also
increasing®.

One of the key materials used in construction is steel rein-
forcement. Its share in the cost structure of building materials av-
erages 28 %, and prices directly depend on world steel prices. In
the third quarter of 2020, after the cancellation of some of the re-
strictive measures caused by the pandemic, steel prices began to
rise and jumped by 160 % from October 2020 to October 2021,
while rebar prices in the domestic market rose by 52 % over
the same period®.

In 2021, despite the seasonal decline in demand for metal
products and the export restrictions imposed, rental prices at
the end of the year made a new high [5]. The unstable situation on
the world stage, complicated by sanctions, Russia’s progressive
economic isolation and, as a consequence, currency fluctuations,
led to an increase in prices for metal products in the domestic

market during the first quarter of this year by 10-25 %, depending
on the nomenclature®.

The cost of rebar is directly related to the situation in steel
production: higher prices for alloying elements, iron ore, transport
and electricity leads to a jump in quotations. The Russian govern-
ment has imposed a restriction on the margin for metal traders in
the domestic market (7-12 %), banned the export of alloyed scrap
to unfriendly countries and increased the export duty for the rest
of the scrap’. On the one hand, the steel industry has faced
a number of export restrictions due to the sanctions regime, af-
fecting about 5 million tons of products, except raw materials, cast
iron and steel semi-finished products, which is 15 % of the annual
exports of the industry. Under these conditions, metal producers
are reorienting export routes and increasing shipments to the do-
mestic market, with direct long-term supply contracts. Accord-
ingly, we believe that in the near future, it is difficult to expect

replacement of imported materials

FACTORS
A\ 4 \ 4
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| demand dynamics
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Fig. 1. System of factors affecting the cost of building materials, structures and products in the current conditions

5 METALSERVICE: official website. URL: tats/stats
6 GOSTMETALL: official website. URL: https://gostmetal.ru/dinamika

7 The Ministry of Industry and Trade against further restrictive measures for metallurgy. URL: https://mc.ru/news/nw/news_id/13687
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a significant price decrease for rebar, but strong price rises are
not expected either. It is not possible to accurately predict the po-
sition of rebar prices in 2022. However, there are factors contribut-
ing to the growth and decrease in the cost of steel products.

Among the price growth should be an increase in rail tariffs,
increasing transport costs to bring raw materials to steel mills,
which will increase the cost of production and the final cost to
consumers.

The second quarter of 2022 adds increased demand due to
the seasonality of construction in the central Federal District,
which may also affect rebar prices.

However, the cumulative drop in domestic demand for metal
products by the end of 2022 may reach 30 % (about 13 million
tons)” due to the suspension of the automotive industry. On
the other hand, under the conditions of sanctions restrictions,
there is a reorientation of metallurgy towards the domestic market,
which is likely to lead to lower prices. The increase in the export
duty of scrap metal is intended to restrain the growth of the value
of rolled metal products.

Regarding the influence of factors on the price of non-metallic
building materials, including concrete and concrete mixtures,
the driver of price growth is the growth of export quotations and
changes in prices for raw materials. Moreover, the reasons for
the price increase are market uncertainty and increased demand,
the transport component, rising costs and access issues, foreign
equipment and components for it.

Concrete prices have not increased as much as rebar prices.
The share of concrete, products made from it, as well as cement
in the structure of the cost of building materials in total is 28 %.
The share of cement in the volume of work by type of activity
“Construction” decreased from 4 % in 2014 to 2.5 % in 2021%.
The main reasons for the increase in cement and concrete prices
are the activation of the construction industry, the rise in the cost
of raw materials used for concrete and the increase in the cost of
freight transportation, as well as geopolitical factors.

The impact of the need to replace foreign technological equip-
ment and materials used in the total volume of construction and
installation works of Russian projects does not exceed 10 %.
The “PIK” Group estimated the share of imports in housing con-
struction to be even lower, at 5 %. However, in the high-budget
segment, this figure can reach 50 %8. In March, Russian Deputy
Prime Minister Marat Khusnullin said that the Russian construction
industry is ready for import substitution, since the share of imports
in road construction is 5 %, and in residential construction does
not exceed 8-10 %°. Thus, import substitution is not a key price-
forming factor for non-metallic building materials.

At the same time, many enterprises require investments in
the modernization of technological equipment, which, along with
geopolitical factors, may affect concrete and cement prices in
the medium and long term.

Experts estimate that the sanctions will require 66 % more
funds will be required for repairs and maintenance of equipment
than a year earlier. Coal went up in price by 76-86 %, goods and

materials — by 55 %, diesel fuel — by 30 %, oils and lubricants —
by 83 %, transport and logistics costs increased by 14-24 %*.

The Ministry of Construction and other relevant departments
plan to reduce the mineral extraction tax (MET) for producers of
inert building materials. These measures are designed to reduce
the price of non-metallic building materials and concrete, among
others.

In addition to a large number of intermediaries, the increase in
final prices for building materials is affected by rising logistics
costs, so, in the cost of crushed stone and sand, up to 90 % of
the cost of transportation'. At the same time, suppliers of building
materials are enable to enter into long-term contracts with railway
carriers and are forced to work on the spot market. The increase
in transportation tariffs leads to an increase in prices for the main
components of the concrete mixture. However, the Russian Gov-
ernment is working on a number of measures to reduce the cost
of transporting construction goods, including fixing railway tariffs
for manufacturers of building materials, as well as booking a cer-
tain percentage of wagons for their needs'.

A number of publications note that the Russian government
has simplified the procedure for confirming the suitability of build-
ing materials and structures in order to bring goods to market
more quickly. In particular, the validation period for domestic
building materials has been reduced from 90 to 10 working days.

Production volumes in the cement industry always fall sharply
in the times of crisis and the decline continues for several years.
The crisis of 2022 is one of the most serious challenges for Russia
since the 1990s, according to the Bank of Russia’s monetary pol-
icy report. The drop in GDP in 2022, the report says, will be from
8to 10 %°. “The measures taken by the Russian government and
the Bank of Russia will support the structural transformation of
the economy, the transition to new equilibrium trends”, the report
notes.

Based on the analysis and systematization of factors, the as-
sessment of the dynamics of prices for building materials,
the study of expert opinions on this issue, it was decided that it is
expedient to calculate the expert assessment of the forecast dy-
namics of prices for building materials. Expert correction is nec-
essary in conditions of a high degree of uncertainty and risk,
which complicates the practical application of economic, mathe-
matical and econometric models. In this situation, an expert as-
sessment of trends and the main price change scenarios is pos-
sible.

As aresult of the expert survey, the following estimates of pos-
sible price developments for rebar and concrete mixtures were
obtained, and the corresponding estimated price adjustments
were made (Table).

Based on the results of the expert assessment, it can be con-
cluded that in 2022, prices for building materials (reinforcement
and concrete) are not expected to decrease: in the most optimistic
scenario, their growth will slow down to 7-8 %. However, in
the baseline scenario, prices are projected to rise by a combined

8 The state and prospects of development of the industry of production of building materials and related industries // Investment portal of the Moscow Region. URL: https://
investmoscow.ru/media/

9 RBC: official website. URL: https://chr.rbc.ru

10 SOYUZCEMENT: The cost of the basic building material lags behind the prices of other goods and services. URL: oyuztsement:-stoimost_-bazovogo-stroimateriala-otstaet-ot-

tsen-na-drugie-tovari-i-uslugi.html

11 Mass media: to reduce the final prices for building materials, railway tariffs may be fixed. URL: troitel_nie_materiali/smi-dlya-snizheniya-konechnih-tsen-na-stroimaterialov-mogut-

zafiksirovat-zhd-tarifi.html

12 Ministry of Construction, Housing and Utilities of Russia: Official website. URL: https://www.minstroyrf.gov.ru
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> Results of expert assessment of price variants for rebar and concrete mixtures
) ) ) ) Forecast of the average cost
Increase in the cost of fit- Increasing the cost of con- Forecast of the average cost of fit- ) )
Expert . o . . of concrete in the Russian
tings, % crete, % tings in the Russian Federation, rub. )
Federation, rub.

1 7 16 55,640 4,872
2 12 10 58,240 4,620
3 25 15 65,000 4,830
4 30 10 67,600 4,620
5 4 14 54,080 4,788
6 10 9 57,200 4,578
7 15 8 59,800 4,536
Average value 15 12 59,651 4,692
Consistency of experts 0.65 0.73 0.92 0.97

12-15 %. The pessimistic scenario provides for an even greater
increase in prices by 16-25 %.

In 2022, concrete prices are expected to increase, and with
a wide range of possible increases from 10 to 50 % due to
the multiplicative accumulation of factor effects and the lack of
practical methods of regulating prices for local building materials.

Along with the above scenarios, it is necessary to take into
account the influence of all the identified factors, the results of
an expert assessment of price trends, as well as measures taken
by the Russian government to support the economy of the con-
struction industry.

The impact of the factors mentioned above is taken into ac-
count and the forecasts obtained on the basis of the ARIMA

model are adjusted to the value of the confidence interval, taking
into account scenario analysis and variants of the influence of
the factors identified in the study (Fig. 2).

The corresponding adjustments and consideration of the price
range of concrete mix in the Moscow region, taking into account
the scenario analysis, are shown in the figure below (Fig. 3).

Note that the range of forecast prices in each specific period
of the time interval includes a variant of an optimistic scenario
(minimum price), a realistic scenario (forecast price), and a pes-
simistic scenario (maximum price). The resulting trend does not
take into account the direct force majeure influence of geopolitical
factors, however, the scenarios were formed taking into account
the influence of a set of factors systematized in this study.

100,000 1 —— __forecast
~~ —the price of fittings, thousand rub.
— 95 % confidence interval
90,000
80,000 4
70,000
60,000
50,000 4

Fig. 2. Projected price graph of {12 A500C rebar in the Moscow region with 95 % confidence interval
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Fig. 3. Projected graph of concrete prices in the Moscow region with a confidence interval of 95%
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OueHka n moaenupoBaHue (pakTopoB
OVHAMUKM LieH CTPOUTENbHbIX MaTepuasnoB
B COBPEMEHHbIX YCJIOBUSIX

CTpouTenbCcTBO, ABNAIOLLEECH ApalBepoM pasBUTUS IKOHOMMU-
KN B COBPEMEHHbBIX KPU3WCHbIX YCNOBUAX, HY>XXAAeTCcs B onpepe-
JIEHUN KOPPEKTHOW CTOMMOCTM M OCTATOYHOCTU MaTepuanbHbIX
pecypcoB, a TakXe B CUCTEMHOM MPOrHO3MPOBaHWN AUHAMUKN
LieH B LieN1ax NnaHnpoBaHus peannsaunv MHBECTULIMOHHBIX Mpo-
eKToB. Bbicokasi maTtepnanoemMKocTb CTPOUTENBHON NPOAYKLMM
Hapsgy co cneundukon ee LLeHO06pa3oBaHNs NPUBOAAT K HEO6-
XOOUMOCTU He TOJIbKO COBNI0AEHMA [OCTATOYHOM TOYHOCTM KOMKU-
YeCTBEHHbIX U CTOMMOCTHbIX PACHETOB OTHOCUTENIbHO OCHOBHbIX
CTPOUTENbHBLIX MaTepnanos, HO U NPOrHO3MPOBaHWA AVHAMUKM
CTOMMOCTW C Lienblo onpepeneHns o6bemMoB KanutasbHbIX 3a-
TpaTt u y4eta cebectommocTu paboT. Heyctonumeas gMHammka
CTOMMOCTU CTpoUTENbHbIX MaTepuasnos B 2022 r., BbI3BaHHaA
BHELLHENONMTUYECKUM [aBneHnem, TpebyeT cuctematmauum
(haKTOPHOro NPOCTPaHCTBA C Liefibio 60ree JOCTOBEPHOro npo-
rHO3MPOBaHUA TeHAeHUM. PakTopHOEe MNPOCTPAHCTBO LIEHO-
BOW ANHAMWKMN CTPOUTENbHBIX MaTepuanoB NpeTeprneno KOpeH-
Hble UBMEHEHUS, HAYMHasA C BIUSIHWSA NaHAEMUN KOpPOHaBupyca,
1 B JanbHenLleM B CBA3U C UBMEHEHNEM reonoNMTUYECKON CU-
Tyauuu, CaHKLUMOHHbIM [aBMEHUMEM HefpYy>XeCTBEHHbIX CTpaH
N COOTBETCTBYIOLUMMU U3MEHEHUSMU SKOHOMUYECKUX MPUHLIMK-
noB rno6anusauun, TpaHcopmaumen MMpPOBON U BHYTPUPOC-
CUIACKOW NOrMCTUYECKOM CUCTEMBI, a TaKXe C AeACTBUAMU NO-
KasbHbIX NPeAVKTOPOB CTPaHOBOrO M OTPacneBoro Maclutaba.

Conference (Penza, April 1-2, 2021). Penza, 2021; 107-109. URL:
https://elibrary.ru/item.asp?id=45799121 (rus.).

4. Farkhutdinov A.M. Analysis of the cost of building materials pur-
chased by construction organizations. Innovations and High-Tech
Technologies in Education and Economics : Materials of the X
International Scientific-Practical and Methodological Conference.
Ufa, 2022; 50-58. (rus.).

5. Sturova V.A., Simakov A.G. Study of the dynamics of the cost of
building materials for 2022 in Russia on the example of reinforced
concrete structures, concrete, gypsum. Modern problems of materi-
als science : Collection of Scientific Papers of the Ill All-Russian
(National) Scientific and Practical Conference Dedicated to
the Memory of Doctor of Technical Sciences, Professor, Academician
of the Russian Academy of Architecture and Construction
Sciences E.M. Chernyshov. Lipetsk, 2022; 244-249. (rus.).

ABTOpamu NpeanoxeHa cucteMa hakTopoB, BAUSAIOLLMX HA CTO-
MMOCTb CTPOUTESIbHLIX MaTeEPUanoB, KOHCTPYKUUA U U3Oenui
B COBPEMEHHbIX YCIIOBUSX, HA OCHOBE (PaKTOPHOro aHanusa
3KCMNEPTHLIM METOAOM CKOPPEKTUPOBAH NMPOrHO3 LIEH OCHOBHbIX
CTPOUTENbHBIX MarepvanoB (apmartypbl U 6eToHa), MOCTPOEH
CLieHapHbIN NPOrHO3 AMHaMUKK LieH. ABTopaMu 060CHOBaHa He-
06XOAMMOCTb PaCHETHO-3KCMEPTHOIO NPOrHO3MPOBaHWS B YCI0-
BUAX BbICOKOW HeonpeaeneHHoCT! 1 BapuabenbHOCTb pesysib-
TaToB MPOrHO3upoBaHus. B Lenom B KpaTKoCpo4YHOM nepuoge
OXMAAEeTCA YMepeHHas MnosbillatesibHas AMHaMnKa CTOMMOCTH
OCHOBHbIX CTPOUTESIbHBIX MaTepuasnoB C JOCTATOYHO BbICOKUM
3Ha4yeHnem KoadhduLmeHTa BapmaLmm, 06bACHAEMbIM CUSbHBIM
BIIMSIHUEM Ha LEHY HE3KOHOMUNYECKMX (DaKTOPOB.

KnroyeBble cnoBa: cTpouTesibCTBO, MPOrHO3, (haKTopbl, LYEHbI,
CTpouteJslbHble matepualibl
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A rational-targeted model for the development
of an integrated safety and security system
at oil and gas enterprises in Russia

The article presents an analysis of existing approaches to ensuring integrated security at industrial enterprises.
This research is focused on the use of an interdisciplinary approach in its provision at the enterprises of oil and
gas sector (OGS) in Russia. In the article, the author presents a methodology developed for Russian oil and gas
enterprises in the form of a comparative model and a flexible approach in the form of an existing and developing
integrated security system to reduce various types of damage. The aim of the study is to solve the scientific prob-
lem of developing an integrated security system at the enterprises of the Russian oil and gas sector. The present-
ed results of the study prove the feasibility of using the results of the assessment of the state of integrated se-
curity for the enterprises. Thus, the important problem in terms of rationally-targeted allocation of resources that
can be used to eliminate exactly those procedures that have high impact of damage from accidents and fires, is
solved. The monitoring results are presented in the form of using a new rational-target model for the development
of Russian oil and gas companies. This model allows in practice solving the problem of reducing damage from
accidents and fires in the integrated safety system of these enterprises.

Keywords: oil and gas sector, integrated safety and security system, interdisciplinary approach, rational and tar-

-
78\

;ij'

Gvozdev
Evgeny Vladimirovich,

geted development, effective functioning

INTRODUCTION

Today, an important place in the system of safe
and reliable development in Russia is occupied by
enterprises that are part of the oil and gas
sector (OGS), the scale and importance of the secto-
ral functioning of which are simply undeniable not
only in Russia, but also in any other country in
the world. Russian oil and gas companies are ac-
tively involved in international trade, as in regard to
60 % of Russian oil and 90 % of gas are supplied to
the countries of European Union (EU). In fact,
the biggest oil and gas companies with large pro-
duction volumes such as Rosneft, Gazprom and
Zarubezhneft are owned by the Russian govern-
ment [1].

The effective functioning of the considered enter-
prises of the oil and gas sector plays an exceptional
role in creating conditions for the development and
sustainable growth of the national economy. Cur-
rently, oil and gas companies belong to the main
strategic potential for the development of the world
economic system, their condition, security, and sus-
tainable operation determine the prospects for
the country's economic and social development,
the performance of such essential functions as pro-
tecting the national sovereignty and security of
the country and the livelihood of its population.

Reduction of accidents and fires damage in de-
partmental (sectoral) subsystems of industrial safety
(IndS), fire safety (FS), labour protection (LP) at
the Russian OGS enterprises can occur in the case
when, in general for integrated security (IS) of
the enterprises in question will be selected for its
targeted and comprehensive development. The de-
velopment of the security of any enterprise is
the change of the old, formed by years long ap-
proach to its management and the introduction of

such a new approach, which would be based on
the results of the introduction of innovation, ad-
vanced knowledge in science, application of new
technologies, etc. The introduction of a new ap-
proach to safety management in the enterprise re-
quires the development of an appropriate scientific
and methodical apparatus (models, methods, etc.)
to manage this condition [2].

The stable functioning of the safety of Russian
OGS enterprises (as opposed to its development) is
its ability not only to preserve its properties against
accidents and fires, but also to return to equilibrium
in the event of deviations. The article presents
the system of IS, created at the Russian OGS enter-
prises, consisting of subsystems (IndS, FS, LP), de-
signed to neutralize instability in the management of
the enterprise security under the conditions of its re-
source limitations. The key idea in solving the prob-
lem of ensuring a high-quality level of safety at
the Russian OGS enterprises is directly related to
the development of a comprehensive interdiscipli-
nary approach [3] based not only on the use of sci-
entific and technical advances in the field of reliability
of physical objects, but also in the development of
new scientific results for the implementation of or-
ganizational and technical measures in the transition
to a new qualitative level of development [4].

The above circumstances are characterized by
a high degree of relevance, the author of the article
offers to substantiate the use of a rational-target
model of development of the IS system at the Rus-
sian OGS enterprises.

METHODS

In terms of integrated safety, multidisciplinary
research aimed at improving the safety of industrial
enterprises has been applied in various schools
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Associate Professor, Associate
Professor of the Department of
General and Applied Physics;
Moscow State University of Civil
Engineering (National Research
University) (MGSU); 26 Yaroslavs-
koe shosse, Moscow, 129337,
Russian Federation; SPIN-code:

5787-2465, Scopus: 57213143299,

ResearcherID: AAD-7686-2022,
ORCID: 0000-0002-3679-1065;
evgvozdev@mail.ru



#1/2023

MexayHapoaHbI Hay4YHO-TEXHUHECKUI XYypHan

HeoBmX1UMOCTb: SKOHOMMUKA, ynpaeneHune

JKOHOMMKA N MEHEAXMEHT HEABUXXUMOCTH

p dealing with the improvement of safety at various sites. The main

schools in this scientific direction are:
e Mechanical Engineering Research Institute of the Russian
Academy of Sciences (IMASH RAN);
¢ All-Russian Research Institute for Civil Defense and Emer-
gency Situations of the Ministry of Emergencies of Russia
(Federal Center for Science and High Technologies).

Interdisciplinarity refers to the unification of two or more scien-
tific fields or to the development of subject areas or the unification
of two or more professions, technologies, and the same method
can be created for any strategic goal [5]. Under interdisciplinary
approach the “principle of organization of new scientific knowl-
edge” opens wide possibilities of interaction of many disciplines in
solution of nature and society complex problems. Since the results
obtained in them, it allows researchers to go beyond their disci-
pline, to use known advances in a new production and to obtain
new scientific results [6-8].

Using an interdisciplinary approach in the Russian oil and gas
companies, it became necessary to find a method used for the ra-
tional-targeted development of the IS system at Russian oil and gas
companies. The formed conviction as a non-standard approach
allows to combine scientific achievements obtained in the different
fields, the author of this article considered it necessary to use
the mass center as a geometric point, the position of which is deter-
mined by the distribution of mass in the body, and the movement
characterizes the movement of the body or mechanical system as
a whole, in this regard oil and gas companies must use a flexible
approach [9, 10].

If the entire volumetric resource of an enterprise, designed to
ensure the stable functioning of subsystems (IndS, FS, LP) of Rus-
sian oil and gas companies, is considered as a content consisting
of smaller volumes (masses), each of which in its own way affects
the general condition of the IS at the enterprises under considera-
tion, then the task of finding a rational target point for the develop-
ment of an enterprise is reduced to the task of finding an existing

Rationally targeted resource allocation A
for subsystems of the IS
system at the enterprises of the 0GS

Production
costs

High
quality

R

Resource

Resource

-t “ | High quality

Low quality  Consistent quality Low quality Consistent quality

Fig. 1. Function to improve the performance of the IS system at
the Russian Oil and Gas Sector enterprises

starting point, which is located in the coordinates of a stable func-
tioning of the enterprise. The presence of two points allows to build
a directional vector from the starting point towards the point indicat-
ing the direction to achieve a research purpose.

Between the quality of the functioning of the IS system and
the resource of the enterprise in the Russian OGS, intended to en-
sure it, there is a relationship of the form in Fig. 1. The most rational
will be the qualitative level at which a slight increase in efficiency will
require a sharp increase in costs, which will provide a rational func-
tion between the resource volume invested in subsystems (IndS, FS,
LP) and the indicator of damage reduction from accidents and fires.
The option of the IS qualify level which is more to the right of the sta-
ble quality line adjacent to the resulting curve will be rational [11, 12].

The rational-target model for the development of the IS system
at the enterprises of the oil and gas sector in Russia is considered
on Fig. 2, which shows points with an integral indicator of the im-
pact on reducing damage from accidents and fires, where the left
side shows resources, each of which is characterized by an indi-
vidual volume allocated to the safety subsystem (IndS, FS, LP),
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Fig. 2. The rational-target model for the development of the IS system at the Russian Oil and Gas Sector enterprises
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formed from the summed volumes of its private indicators, corre-
sponding to the property of proportionality of damage.

The presence of two points on the horizontal scale for the sta-
ble and developing states of the functioning of the enterprise makes
it possible to determine such a rational amount of resource for each
of the subsystems (IndS, FS, LP), so that the point moves to
the right, tends to reach a level approximately equal to 90 %.

For instance, the scientific problem for the development IS sys-
tem, created at the enterprises of the oil and gas sector in Russia
was solved. To demonstrate it, the management of oil and gas com-
panies in Russia make a decision to develop the IS system created
at these enterprises, thus, in a certain period of time, transfer it from
a state of stable (sustainable) functioning to a new qualitative state
of development. The management of Russian oil and gas compa-
nies determined a dedicated time period for the transition, consid-
ered as the initial time reference point — t, and the goal achieve-
ment point — t,, presented in a model of the form:

N

N
20, ()2 2R (1), (1)
i= i=1
where P, (t,), P, (t,) — values of indicators of the subsystem
state (IndS, FS, LP) at the beginning and at the end of the transition
period;

ny, n, — values of resource volume indicators calculated for
the initial time reference point {, and goal achievement point ¢.

If in the subsequent period t, the values of the indicators have
changed and become equal P(;Z(tl), then the sum of all changes
will be as follows:

N

i=1

P‘;nz (tl)fpwnl (tO)‘ :A(tl)' 2

where A(t;) — the total difference in changes for all indicators in
the period t;;

|...] — sign indicating that the number is taken modulo.

In this task, it is required to present a calculation of the effective
impact on the SC subsystem, which would allow to testify to the fact
of positive dynamics in reducing the damage caused to the consid-
ered subsystems. The solution of the problem is as follows: if the total
difference A(t;) in changes in all indicators in the period is known t;,
then the indicator of change in the level of development L(t;) in
the goal achievement point — t, can be calculated using the formula:

):M’ (3)

where E,, — is the efficiency of the volumetric contribution of the re-
source to (1 — N) departmental (sectoral) subsystems (IndS, FS, LP,
etc.). It is a value for the calculation that involves hundreds of indica-
tion.

To obtain adequate calculations in order to determine the effec-
tive volumetric contribution of the resource to (1 — N) departmental
(sectoral) subsystems (IndS, FS, LP, etc.) is required to carry out
the following calculations.

Assuming that the actual — P, (t,) - limit and P," (t,) -
the average value of indicators of damage to subsystems (IndS, FS,
LP) for the previous period. Next, the target for damage reduction
considered for the forecast period is determined (t, — t;) taking into
account the deviation of actual damage indicators from average
indicators:

SIP ()£ (2,)] @

i=1

Next, a rational-target indicator is determined P (t, ) reduc-
tion of damage to subsystems (IndS, FS, LP), compared as a ratio
of the indicators of the current and forecast periods (¢, - t;), taking
into account the deviation of the average damage indicators from
the planned indicators:
2

i=1

R[Z;og (tl ) - R[:: (to )

where n — the total number of indicators taken into account in
the calculations.

Coefficient influencing the reduction of damage from accidents
and fires at Russian oil and gas companies A, calculated for effec-
tive values, will be presented in the form:

Z; Pw}:j (tO)_P(;Slk (to )‘ .
Sl ()

Coefficient influencing the reduction of damage from accidents
and fires at oil and gas companies of Russia — A, calculated for
the period of development of the enterprise IS system, will be pre-
sented in the form:

) (5)

A ()= 6)

n
2

P ()= (t)
n Av :
z,=1 Pme (tO )‘
Achieved system development target IS L(f4) can be calculated
based on the difference in ratios of the coefficients A,, affecting

the reduction of damage from accidents and fires at Russian oil and
gas companies:

A (t)= (7)

L(tl):Kn(tl)—k”(to). (8)

RESULTS

The article considers an example using the results of assessing
the state of IS at the Russian Oil and Gas Sector enterprises. In
the current conditions of the functioning of the IS system at the Rus-
sian Oil and Gas Sector enterprises, without having the results of
calculating the indicators of impact from an unfulfilled activity, dis-
tributes the resource allocated for subsystems (IndS, FS, LP) based
on intuitive considerations. Under such conditions, errors may oc-
cur in the formation of priorities for activities included in the general
list, for which priority allocation of resources is required.

During the experiments, a set of indicators included in the sam-
ple was carried out from the limiting minimum (from 0.003) to
the maximum (0.201) values. During the experiments, an arbitrary
exclusion of indicators was carried out (about 40 units in total) with
a fixed variable step (from 3 to 5 units). Then the results obtained
during the experiments were calculated for the average value. As
for the calculation of the overall indicator for the sample of results
obtained using the scientific and methodological apparatus for
the rational and targeted development of the IS system at the Rus-
sian Oil and Gas Sector enterprises, the content of the sample in-
cluded all activities from position 1 to 159 (volume 80 %) of all ac-
tivities presented in the list (Fig. 3).

The ratio of the influence indicator L(t,) is shown on the Fig. 4
for the conditions of stable functioning of the IS system to the influ-
ence indicator L(t4), allowing to develop the IS system of Russian oil
and gas companies. Positive dynamics in reducing damage from
accidents and fires at Russian oil and gas companies will directly
depend on an increase in the overall indicator of impact on
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at the enterprises of the Russian Qil and Gas Sector
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Fig. 3. Graph of the ratio of indicators of the existing and developing IS systems at the Russian Oil and Gas Sector enterprises

reducing damage from accidents and fires L(t,) (represented by
formula (8)), which allows us to consider in the form of an expres-
sion:

mh, =D [ Q" -+ QM | %18, ©)

i=1
where mi, — the mathematical expectation of a general indicator
that affects the reduction of damage from accidents and fires, cal-
culated using numerical values taken from the sample (footnote (1));

Q]r"i" +o QM — numerical values with minimum and maxi-
mum values, taken from the sample (footnote (1)).

Expression (9) presents a general calculated indicator that af-
fects the reduction of damage from accidents and fires and is di-
rectly related to the damage indicated in the reports on accidents
and fires for the period of 2014-2020 for Russian oil and gas com-
panies (Table).

Damage indicators (see Table) are directly related to the coef-
ficient A,,, which has an impact on reducing damage from acci-
dents and fires at Russian oil and gas companies. When carrying
out a simple calculation procedure, a result was obtained that
makes it possible to tie social and economic damages to a condi-
tional unit of the coefficient — A, which has a direct impact on
reducing damage from accidents and fires at Russian oil and gas
companies (Fig. 4).

The presence of different planning periods for the develop-
ment of the IS system at the Russian Oil and Gas Sector enter-
prises makes it possible to form a unified approach to the distribu-
tion of resources, as well as to carry out all approvals at the very
beginning of this long process. Over the last 20 years, Russian
companies have become the larger Liquefied Natural Gas (LNG)
producers of global relevance [13]. So, according to statistic data,

Total damage caused by accidents and fires at Russian oil and
gas companies in the period of 2014-2020

Damage from accidents
) Damage from
in the reports of fires
the Federal Service for ) Total
Category Environmental, Technological in the reports damage
» 60NNOIO0IGaL | v e EMERCOM g
and Nuclear Supervision of Russia
(Rostechnadzor)
Deceased, 4 23 65
people
Victims, 122 111 233
people
Economy
damage, 19,756 167101 | 36,466.1
million
rubles

Moscow is considered as an LNG “global force”, being the 4th
largest exporter in the world [14].

The plans define the time horizon for achieving the strategic
goal, which sets the time period for achieving sub-goals of
the tactical and operational levels [15, 16]. Management sets
a long-term strategic target, but the path to its achievement should
be systematic (monthly, quarterly).



HeaBmXmMMOCTb: SKOHOMUKA, ynpaeneHune

MexayHapoaHbI Hay4YHO-TEXHUYECKUI XYpHan

3KOHOMMWKA U MEHEAXMEHT HEABMXUMOCTH

37

Irretrievable losses, pers. 65
Sanitary losses, pers. 233

Economic damage,

million rubles 36,1441

Irretrievable losses, pers. 3

1 E Sanitary losses, pers. 11

Economic damage,
million rubles 1,800

Fig. 4. The ratio of socio-economic damage to the indicator 4,, equal to one conventional unit

At the tactical level, the horizon for determining future activi-
ties is limited to one year. As for the distribution of resources for
subsystems (IndS, FS, LP) included in the enterprise IS system,
then at this time interval coordination is carried out with all struc-
tural divisions authorized in the distribution of the enterprise re-
source. Moreover, at the operational level, all actions implemented
during the month (quarter) are worked out, which is displayed in
the target operational planning documents.

The plans developed on the basis of time horizons display:
a list of ongoing activities; responsible executors; deadlines; offi-
cials exercising control, in a separate column of the planning
document being developed, the approved amount of resource
support allocated to a specific subsystem (IndS, FS, LP) included
in the enterprise IS system is demonstrated.

CONCLUSIONS

The article substantiates and demonstrates the use of a new ra-
tional-target model for the development of the IS system at the enter-
prises of the Russian oil and gas sector, and shows
an example proving the feasibility of its use. To achieve the predictive
goals of the strategic level, which requires a significant reduction in
damage from accidents and fires at the enterprises of the Russian Oil
and Gas Sector, it is required to use a modern scientific and meth-
odological base (models, methods, techniques, etc.).

The use of a new rational-target model for the development of
oil and gas companies in Russia makes it possible in practice to
solve the problem of reducing damage from accidents and fires in
the integrated security system of these enterprises, solving a prob-
lem of great social and economic importance for Russia.
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PaunoHanbHo-LeneBas mogenb pa3BuUTusa
cUcCTeMbl KOMMNMEeKCHON 6e30MnacHOCTU
Ha npepnpuaTUaX HedhTerasoBoro
komnnekca Poccumn

B crtatbe npegcTtaBneH aHanu3 CyLIecTBYIOLMX MNOOXOA0B
K 06ecrneyeHno KOMMIIEKCHOW 6e30MacHOCTN Ha MNPOMbILLI-
NEeHHbIX npeanpuaTuax. [daHHOe wccnefoBaHNE OPUEHTMPO-
BaHO Ha MCMOMb30BaHWE MEXAMCUMMINHAPHOro nogxopa npwu
ero o6ecnevyeHnn Ha NpeanpuaTUAX HedTera3oBoro KOMIMIEK-
ca (HFK) Poccuu. MNpenctaBneHa metoponorvs, paspaboTtaH-
Has [ns POCCUMCKMX HedTerasoBbiX MNpeanpusTui, B BUAE
CpaBHUTENIbHOW MoAenu M rmMbKoro nogxoga mnojo6HO cylle-
CTBYIOLLE W pa3BUBAIOLLENCH KOMIMIIEKCHOM CUCTEMbI 6e3-
OnacHOCTM AJI CHWXEHUSI pasfvyHbiX BMAOB yuiepba. Llenb
MccnenoBaHus — peLunTb Hay4Hylo 3apjady pa3paboTKy KOM-
NNEeKCHON cuctemMbl 6e3onacHocTV Ha npegnpuatusax HIK Poc-
cun. MpencTaBneHHble pe3ynbTaTtbl UCCNEe[OBaHUSA fOKa3bIiBAOT
Lienecoo6pas3HOCTb UCMOMb30BaHMSA Pe3yNbTaToB OLEHKN COCTO-
SAHUA KOMIMJIEKCHOW 6€30MacHOCTV NPeanpusaTuin HedTerasoBo-
ro komnnekca Poccun. Takum o6pa3om, peLuaeTcs BaxHas 3a-
Jada no pauuoHanbHO-LENEBOMY pacrnpefeneHnio pecypcos,
KOTOpble MOryT 6biTb MCMONb30BaHbI AN YCTPaHEeHUs UMEHHO
TEX MEpPONpuUATUA, KOTOPbIE MMEIOT BbICOKME MOKasaTenu BO3-
JencTeua yuwepba OT aBapui M nNoxapoB. Pe3ynbrarbl MOHU-
TOpWHra npeacTaBfieHbl B BUAE UCMONb30BaHUS HOBOW paumo-
HanbHO-LIeNIeBOM Mofenu passuTUs HeddTerasoBblX KOMMaHWUN
Poccun. [aHHas mMopenb NO3BOSSET Ha MPaKTUMKE PEeLUnTb 3a-
Jady CHWXeHuA yuiepba oT aBapui U NOXapoB B CUCTEME KOM-
NJIEKCHON 6€30MacHOCTUN 3TUX NPEANPUATUNA.

KnroyeBble crnoBa: HegbTerasoBblVi KOMIJIEKC, cuUCTeMa KOM-
M/IEKCHOVI 6€30MacHOCTU, MEXANCUNIITIMHAPHBIV MOAX0A, pauymo-
HaJlbHO-LiesieBoe pa3Butne, achgheKTUBHOE ghyHKLMOHNPOBaHNE
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Methodological approaches to the formation
of flexible structures for managing
construction groups

In the article the main aspects of the formation of flexible management structures of corporate associations of
construction enterprises — construction groups are considered. The subjects of the investment and construction
complex must quickly respond to changes in the external environment, should have possibility to adjust to pos-
sible changes in the economy and other spheres. Such an opportunity can be realized on the basis of the for-
mation of flexible management structures of organizations. A flexible management structure is an organization-
al structure that allows an enterprise to respond quickly and effectively to the changes in the external or internal
environment. In general, flexible management structures are a set of system elements that can adapt to chang-
ing environmental conditions in order to ensure an acceptable level of efficiency and production optimization and
management processes under conditions of changing environment. In this case, the formation of organizational
structures is implemented at the following levels: intra-company level, organizational and functional level, organ-
izational and contractual level. Formation of flexible organizational structures for the management of a construc-
tion group should be realized within the limits of the certain strategy, while fulfilling the conditions for maximizing
the level of strategic development while ensuring a sufficient level of general stability of the construction group.
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onstruction is a complex of organizational,

survey, design, construction and installa-

tion and commissioning works, the ultimate
goal of which is the construction of buildings
(structures), capital or current repairs, as well as
reconstruction and restoration. Construction pro-
cesses are carried out on the basis of interrelated
elements representing a set of enterprises, organ-
izations, institutions involved in the value chain of
finished construction products [1, 2].

The cooperation of various production systems
into a single whole contributed to the development
of an intersectoral construction complex, which in
turn began to solve the basic needs of construc-
tion (from design work to finished buildings and
structures). In this regard, it can be concluded that
the “construction complex” is a developed system
of enterprises and industries that perform common
production, technological and economic ties for
the creation, expansion, reconstruction and mod-
ernization of final construction products, buildings
and structures [3-5].

The increase in the development level of
the subjects of the investment and construction
complex is influenced by [6-9]:

* level of investment attractiveness of the in-

dustry;

e quantitative, qualitative composition, degree
of development and deterioration of the ma-
terial and technical base;

e level of demand for the products of the in-
dustry;

e conditions of regulation of the industry by
the state;

e quality and efficiency of management;

* level of innovation activity.

For a cumulative assessment of the functioning
of the investment and construction complex as
a whole and its individual elements, indicators are
used, which can be conditionally divided into three
groups:

1. Quantitative indicators assessing the vol-
ume of construction, the number of capital con-
struction projects under construction, the volume
of built-up areas, the number of functioning organ-
izations, the number of employees employed in
the construction sector, etc.

2. Qualitative indicators assessing the effec-
tiveness of the development of ownership forms in
the construction complex, the policy of investment
distribution and their sources, the place of the con-
struction complex in the state economy, etc.

3. Structural indicators that assess the struc-
ture and correlation of types and categories of ob-
jects being built, construction and installation
works performed, construction materials used,
types of organizations, types of investments,
etc. [10].

The set of interacting subsystems and pro-
cesses that ensure the specified functioning of
the enterprise is an enterprise management sys-
tem.

The general principles feature: unity of com-
mand, centralization of management, various
types of moral and material interests, and the influ-
ence of elements of the external environment.

General management principles [11]:

e the principle of complexity. The principle as-
sumes that all management tasks are solved
in an interconnected way;

e the principle of purposefulness. The princi-
ple assumes that managerial influence
should be aimed at achieving certain goals;
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e the principle of democratization. Assumes direct participa-
tion in the management process of all employees of the or-
ganization;

e the principle of economy. According to this principle, deci-
sions made in the management process should be studied
for economic benefits;

e the principle of optimality. It involves a combination of
the principles of centralization and decentralization in man-
agement decision-making;

¢ the principle of hierarchy. According to this principle, deci-
sion-making powers are distributed based on the levels of
the management pyramid.

The subjects of the investment and construction complex
should promptly respond to changes in the external environment,
should be able to adapt to possible changes in the economy and
other spheres. Such an opportunity can be realized on the basis of
the formation of flexible management structures of organizations.

As a result, the key condition for ensuring the necessary level
of controllability, stability and adaptability of the system function-
ing is the choice of adequate structures at various hierarchical
levels of the management system in the current conditions of
the internal and external environment.

A flexible management structure is an organizational structure
that allows an enterprise to respond quickly and effectively to
changes in the external or internal environment. In general, flexi-
ble management structures are a set of system elements that can
adapt to changing environmental conditions in order to ensure an
acceptable level of efficiency and production optimization and
management processes in a changing environment.

An adequately constructed flexible management structure
should create conditions in which management entities would
have the opportunity to develop and implement effective solutions
aimed at ensuring the necessary level or increasing the levels of
productivity and efficiency of the organization's functioning, en-
suring the stability of the production system as a whole in chang-
ing business conditions.

A relatively high degree of sustainability and effectiveness is
demonstrated by large business entities with project portfolios
and more developed resource bases. A steady trend towards
a decrease in the share of small and medium-sized organiza-
tions — developers.

The tendency involving enterprises in sustainable cooperation
within the framework of construction groups is significantly impor-
tant, which allows them to benefit from combining their production
potentials and specialized competencies.

Thus, the problematic area of ensuring the sustainable func-
tioning and development of enterprises in modern conditions can
be defined as insufficient development of mechanisms for strategic
management of enterprises, including on the basis of planning ac-
tivities, taking into account modelling of changes in the external
and internal environment in conditions of macroeconomic instability
and the lack of formed approaches to flexible management of en-
terprises.

A construction group is the most common form of corporate
association of entities. A construction group may include contrac-
tors, design organizations, engineering and consulting compa-
nies, as well as companies specializing in the procurement and
supply of construction materials and equipment and other func-
tions. The group may include companies specializing in certain
stages of construction, for example, design, construction, pro-
curement, project management, etc. At the same time, the key

element of the organizational structure of the construction group,
as a rule, is the management link — organizations that perform
the roles of customers-developers and management functions in
relation to the entire system of the construction group.

The formation of construction groups can occur on various
grounds [12, 13].

1. Specialization by type of work. A group can be formed from
companies specializing in certain types of work, for example, de-
sign, construction, installation, supply, etc. This allows us to en-
sure a high level of specialization of each participating company.

2. Geographical localization. A group can be formed from
companies located in the same region or on a close territory. This
facilitates interaction between group members and allows you to
quickly respond to changes in the external environment.

3. Technological solutions. A group can be formed from enter-
prises using the same technologies and methods of construction.
This allows you to reduce the cost of training and training of per-
sonnel and increase work efficiency.

4. Financial decisions. The group can be formed on the basis
of financial mechanisms, for example, by creating special funds to
finance construction.

5. Partnership. The group can be formed on the basis of an
established partnership between enterprises that have successful
experience in joint implementation of projects. This allows for
deeper interaction and a high level of trust between the group
members.

The content of the activities of construction groups includes
the following main types of work and services:

¢ design and development of project documentation;

e preparation of the construction site, including geodetic
works and infrastructure preparation;

e supply of construction materials, equipment and mecha-
nisms;

e execution of construction works, including foundation con-
struction, installation of structures, finishing works, etc.;

e project management and coordination of work between
group members;

e quality control of work, compliance with deadlines and
budget of implemented projects.

The typical composition of the construction group involves

4 blocks combined into a single whole based on the choice of
various organizational and contractual models of functioning:

e core of the construction group (management unit): devel-
oper (customer-developer, developer);

¢ investment block: investors of various organizational and le-
gal forms;

® production unit: design, construction and installation organ-
izations, manufacturers and suppliers of materials and
equipment, etc.;

e enterprises of related industries: operating organizations, real
estate firms, research, development, engineering organiza-
tions, insurance companies, etc. Enterprises that are not di-
rectly related to the construction complex, but are related to
the chain of creation of construction products, i.e. enterprises
from related industries that create additional effects within
the framework of investment and construction activities.

At the same time, the formation of organizational structures is

implemented at the following levels:

1) intra-company level,

2) organizational and functional level,
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The intra-company level presupposes the choice of optimal
organizational forms of management at the level of the core of
the construction group and individual subjects of its structure.

In terms of the organizational-functional and organizational-
contract levels, the processes of forming optimal organizational
and contractual models of interaction between the participants of
the construction group during the implementation of its strategic
management plans are considered [14].

The content of the main organizational and contractual models
of construction is shown in Figure.

A characteristic feature of the development of organizational
forms at the organizational-functional and organizational-contrac-
tual levels at the present stage is the coexistence of traditional,
based on the general contracting scheme, and modern, based on
the principles of the concept of project management, organiza-
tional forms of management. At the same time, the choice of one
or another organizational form depends on many factors and, first
of all, is determined by the characteristics and parameters of
the construction projects being implemented [15].

A comparative assessment of alternative organizational man-
agement models in terms of the strategic development of the con-
struction group in accordance with the concept of project manage-
ment should be carried out based on the availability and rational
combination of four main blocks of parameters that determine
the time, cost and quality performance features of functioning.

Each of these blocks is characterized by a system of indica-
tors and parameters, while it is possible to describe each of them,
their specifics and the range of their changes:

Block A; — characteristics of finished construction products
made by enterprises operating within the construction group.

Block A, — characteristics of the production and economic
potential of ISC enterprises operating within the construction
group.

Block A; — characteristics of the adaptability of the manage-
ment system of ISC enterprises operating within the construction
group.

Block A, — characteristics of the investment potential of enter-
prises operating within the construction group.

C,=f(A,A,A,A)—>max, ()

where C, — a variant of the formation of flexible management
structures for enterprises operating within the construction group.

The strategic development of enterprises as part of a con-
struction group can occur in several directions:

e vertical (transition to new markets) — market strategy;

e horizontal (product (service) improvement) — innovative

strategy;

e internal (capacity building, improvement of management re-
lations) — internal company strategy;

e diagonal (simultaneous improvement of the product (ser-
vice) and transition to new markets by attracting invest-
ments) — investment strategy.

At the same time, the formation of flexible organizational struc-
tures for the management of a construction group should be im-
plemented in terms of a certain strategy, while fulfilling the condi-
tions for maximizing the level of strategic development while
ensuring a sufficient level of general stability of the construction
group.

A range of values is defined as the boundary condition of
the general stability of the construction group: 0.75 <K, < 1.0.
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Management contract:
e pre-contract activities;
e design;
e construction;

e technical operation;
e property management

The content of the main organizational and contract models of construction
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Kst:Kr'Ksp'Ko‘Ks.Kp' (2)

where K, — coefficient of general stability of the construction
group;

K, — the level of capital return of production;

Ksp — specialization level;

K, — output per employee;

K, — stability of the staff number;

K, — the level of profitability of production.

Thus, it is possible to compare different options for the strategic
development of the construction group not only at each step, but
also the effectiveness of the entire chain of development stages.

The flexible management structure of the enterprises of the in-
vestment and construction complex as part of the construction
group should ensure effective interaction of all stages of the pro-
duction of finished construction products. It should ensure effective
interaction of the main institutions of innovation, investment and
production activities in construction.
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Renovation of residential buildings
in the regions: organizational and financial
mechanisms and constraints

The article deals with the problems of comprehensive renovation of residential development in the regions of
the Russian Federation, which, despite the implementation of the national project and state programs, do not
lose their relevance. Due to the heterogeneity of the socio-economic conditions in Russia, first of all, the existing
territorial imbalances in distribution of housing investments and differences in the structure of the existing hous-
ing stock, the regions have different opportunities in solving the problem of residential development renovation.
On the basis of the data of the Fund for Assistance to Reformation of Housing and Communal Services reform
(at this time — Territorial Development Fund) of the Siberian Federal District were analyzed. The main factors
acting as organizational and financial constraints in the implementation of programs for the elimination of emer-
gency housing have been identified. It is shown that the existing organizational and financial mechanisms, based
on the regional programs of capital repairs of the common property of apartment buildings and the federal pro-
ject of liquidation of uninhabitable housing, do not provide a comprehensive renovation of housing stock and de-
velopment of built-up areas. Implementation of projects of selective capital repairs and spot demolition of emer-
gency buildings does not solve the problem of qualitative improvement of residential areas, as even the resettled
emergency buildings remain in the structure of residential development due to the low urban development po-
tential of the released land plots. It is shown that the new mechanism of complex development of territories, de-
spite the established legal framework and institutional support, is not properly developed now, as there are also
a number of organizational and financial constraints. The main constraints are the undeveloped regional regula-
tory framework, the lack of regional institutions and low marginality of the existing housing renovation projects,
which makes such projects unattractive for potential investors. This demonstrates the need to develop regional
mechanisms for integrated renovation of urban development and integrate financial resources of all stakehold-
ers of renovation projects.

Keywords: housing stock, renovation of residential developments, emergency housing, integrated territorial de-
velopment, organizational and financial mechanisms of renovation

INTRODUCTION amounted to 2.3 % of the existing one*. Although, ac-
cording to the UN, there are no dwellings recognized
here is no denying that the state housing poli- as slums in Russia, there are 112,365 blocks of flats
I cy in recent years has significantly improved in which 1.61 million people live, have the status of
the living conditions of Russian citizens. emergency housing®, 3.6 % of apartment buildings
The implementation of the national project, using do not have a centralized sewage system, and 1.7 %
new organizational and financial mechanisms, has of them do not have a toilet at all, 2.3 % of citizens liv-
expanded the opportunities for the population to im- ing in the blocks of flats have bath or shower. Even in
prove their living conditions. Thus, according to regional capitals, a significant part of residential de-
the results of the survey of citizens’ housing condi- velopment consists of residential buildings that have
tions carried out by Rosstat (Federal Service of State not yet been recognized as emergency, but are sig-
Statistics) in 2011, 10.4 % of the respondents de- nificantly dilapidated. They are wooden cinder block
scribed their housing conditions as “poor” and “very residential buildings of the first post-war years.
poor” while in 2020 the share of such households Therefore, the problem of housing renovation
was only 3.6 %'. Preferential mortgages and project does not lose its relevance and the search for new
financing have enabled an increase in housing con- mechanisms of realization of citizens’ rights to af-
struction. However, the achieved rate of housing con- fordable and adequate housing, the formation of
struction does not allow for a significant renewal of a comfortable and safe living environment remains
the housing stock in Russia. Thus, according to the most important scientific task and the subject of
Rosstat? 3, by the end of 2020 Russia’s housing stock research for many scientists.
amounted to 4044 million sg. m, with 92.6 million sq. The search for new tools of effective housing
m commissioned in 2021, i.e. the new housing stock policy continues in countries with developed
1 Results of comprehensive monitoring of living conditions of the population. Rosstat. URL: https://rosstat.gov.ru/itog_inspect
2 Housing conditions. Rosstat. URL: https://rosstat.gov.ru/folder/13706
3 Housing construction. Commissioning of residential buildings in the Russian Federation. URL: https://rosstat.gov.ru/folder/14458

4 Rosstat indicates the arrival of more than 125 million square meters of housing in the housing stock assets in 2021. Starting from 2021,
residential buildings located on land plots intended for gardening are included in the total area of residential premises. In order to analyze renovation
of the housing stock, we take into account only the commissioning of new housing.

5 Emergency Fund on the territory of the Russian Federation. Housing and Utilities Fund. URL: https://www.reformagkh.ru/relocation/
programs/houses
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economies as well®7. The study of foreign experience in urban re-
development [1, 2], assessment of implementation conditions and
consequences of such projects [3] are of considerable interest
among experts in the field of housing policy.

CURRENT HOUSING RENOVATION MECHANISMS

The national project “Housing and Urban Environment” has
made it possible to increase the rate of elimination of uninhabitable
housing stock. However, due to the heterogeneity of Russia’s
the socio-economic conditions, differences in the level of income of
the population and budgetary provision, differences in the structure
of the existing housing stock and different investment attractiveness
and capacity of regional housing markets, opportunities of the con-
stituent entities of the Russian Federation to solving the problem of
housing renovation are different.

Currently, there are two main mechanisms of large-scale reno-
vation of the housing stock in the Russian regions: regional pro-
grams for capital repairs of the common property of apartment
buildings and programs for liquidation of emergency housing. How-
ever, while capital repair programs are aimed at maintaining
the technical condition of buildings and ensuring their maintainabil-
ity, programs for the liquidation of emergency housing should con-
tribute to the renovation of the existing residential development.

According to the Housing and Utilities Fund (currently the Ter-
ritorial Development Fund)?, as of 1st September 2022, 8 constitu-
ent entities of the Russian Federation had fully implemented plans
to relocate citizens from emergency housing included in the 2019-
2025 programs. However, the program has been completed by less
than 50 % in 20 regions. Fig. 1 shows the results of program imple-
mentation in the regions of the Siberian Federal District. As can be
seen from the graphs, almost all of the regions except for the Altai
Territory are implementing the program later than planned. At

Tomsk ReQioN s
Omsk Region o
Novosibirsk region

Kemerovo Region — Kuzbass

the same time, it should be noted that in the Altai Territory the share
of emergency housing is insignificant — 0.2 % of the existing hous-
ing stock, unlike in Irkutsk region or Kemerovo region (Kuzbass)
where the share of emergency housing is0.7 and 0.74 % of the total
housing stock respectively.

Of all the houses recognized as emergency in the Russian
Federation less than 12 % were demolished and a just over 17 %
were resettled. In the Novosibirsk region, 14.7 % of emergency
houses were demolished and 14.7 % were resettled. In the Irkutsk
region, 14.4 and 15.6 %, respectively. In the Tomsk and the Omsk
regions, these figures are much worse: in the Tomsk region, only
7 % of emergency buildings was demolished, 9 % was resettled,
while in the Omsk region, only 5.5 % of the housing stock recog-
nized as emergency was demolished and 28 % was resettled.

The analysis of financial security of the programs for elimination
of emergency housing shows that there are currently no financial
constraints that would restrain implementation of these programs.
All regions have sufficient financial resources, including those re-
ceived from the Housing and Utilities Fund, the programs are fund-
ed with a large margin, but the allocated financial resources are not
being mastered. What are the reasons for delays in the implementa-
tion of the national project programs? There are several main fac-
tors that act as organizational and financial constraints in imple-
mentation of programs to eliminate emergency housing:

1. The capacity of the housing market, especially the second-
ary housing market, is low in many regions. Therefore, providing
citizens being resettled from emergency housing stock falling un-
der demolition with equivalent housing becomes quite a challenge.
As well as the actual task of providing equivalent housing which
requires simultaneous compliance with several boundary condi-
tions: the area of residence, the area of provided housing, the num-
ber of rooms, and the level of housing amenities. The analysis of
the results of the implementation of programs for elimination of

Irkutsk region

Krasnoyarsk Territory

Altai Territory  —

Republic of Khakassia
Republic of Tyva |
Republic of Altai

0 100

Hazardous housing stock included in the program

200 300 400 500

thousands of sq. m

M Implementation of the program of emergency housing resettlement

Fig. 1. Implementation of emergency housing resettlement programs 2019-2025 in Siberian regions as of September 2022 (source: com-

piled by the author according to the Territorial Development Fund)

6 Housing2030. Effective policies for affordable housing in the UNECE region. URL: ites/default/files/2021-10/Housing2030 %20study_E_web.pdf
7 Renovation in practice. Best practice examples of voluntary and mandatory initiatives across Europe. URL: ites/default/files/remourban_renovation_in_practice_-_best_practice_

examples_of_voluntary_and_mandatory_initiatives_across_europe.pdf

8 Progress in implementation of resettlement programs on the territory of the Russian Federation. Housing and Utilities Fund. URL: https://www.reformagkh.ru/relocation/programs-

realisation (rus.).
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unsuitable housing presented on the website of the Housing and
Utilities Fund by methods of resettlement of citizens, shows that
the main way is the construction of new housing or purchasing of
housing on the primary market (Fig. 2).

However, conducting procurement for the conclusion of state
contracts (municipal contracts) for construction of housing for citi-
zens being resettled from the emergency housing becomes a dif-
ficult problem. Developers do not want to participate in this pro-
gram because, despite the new methodology for determining
the standard cost per 1 sg. m of the total area of residential prem-
ises by Russian constituent entities, developed by Minstroy
(the Ministry of construction of the Russian Federation)'?, this indi-
cator remains significantly below the market price. The conse-
quence of this is that the tenders have failed and not a single bidder
has applied.

2. Ifitis impossible to provide absolutely equivalent housing to
the resettled citizens, the resulting difference in the cost of the with-
drawn and provided housing can be refunded to the citizens being
resettled from the emergency building. It is obvious that for many
households living in dilapidated buildings, even the cost of one ex-
tra square meter is unaffordable while municipalities do not have
the financial capacity to subsidize households to compensate for
the difference in the cost of housing.

3. According to the law, citizens who own premises in block of
flats that have been declared dangerous can claim compensation
for the cost of the withdrawn housing. However, often the purchase

m New housing construction

m Purchase of housing on the primary market
m Purchase of housing on the secondary market
Redemption of premises

Fig. 2. Methods of resettlement of citizens in the framework of
implementation of programs for elimination of hazardous housing
(source: compiled by the author according to the Housing and Utili-
ties Fund®)

price of housing does not satisfy the owners, and the procedure of
challenging this cost in court requires additional expenses and
time, which significantly delays the process of evicting residents
from the emergency housing.

4. As it is shown above, even resettled dilapidated houses are
often not demolished, which not only worsens urban appearance of
the settlement, but also poses a threat to the life and health of citi-
zens. However, the demolition of these buildings requires financial
expenses, which are not feasible — land plots released as a result
of the demolition of such houses due to their small size mostly have
no urban development potential and are not of interest to potential
developers.

DEVELOPMENT OF MECHANISMS FOR COMPREHENSIVE
RENOVATION OF RESIDENTIAL BUILDINGS

Previously it has already been pointed out that the existing or-
ganizational and financial mechanisms based on regional pro-
grams of capital repairs of the common property of apartment
buildings and the federal project of sustainable elimination of unin-
habitable housing stock (emergency housing) do not solve
the problems of renovation of residential buildings and develop-
ment of built-up areas which require complex organizational and
financial mechanisms [4].

In this respect, the mechanism of integrated development of
the area introduced by the inclusion of the new Chapter 10 in
the Urban Planning Code of the Russian Federation could be
a big step towards comprehensive renovation of residential de-
velopment'. However, despite the creation of a specialized insti-
tute (public not-for-profit organization “Territorial Development
Fund”) and the support of the new mechanism provided by
a number of normative legal acts, methodological documents
and even standards'® %, this mechanism is not yet fully opera-
tional though the potential for development of built-up areas in
the country is huge. According to the experts [5], the potential of
new housing construction in built-up areas in large cities with
a population of more than 250 thousand people alone is about
260 million sg. m. Thus, Siberian regions have announced more
than 100 land plots for implementation of comprehensive devel-
opment projects, including 9 plots in the Altai Republic, 1 in Ty-
va, 1in Altai Territory, 6 in Krasnoyarsk Territory, 22 in Kemerovo
region, 42 in Novosibirsk region, 25 in Omsk region and 2 in
Tomsk region.

According to the Ministry of construction of the Russian Federa-
tion' as of December 1, 2022 constituent entities of the Russian
Federation are working on the application of the mechanism of
comprehensive development of territories in relation to 799 land
plots with a total area of about 26 thousand hectares. As part of
the application of this mechanism, it is planned to erect capital con-
struction facilities with a total area of about 153 million sg. m of
which about 118 million sq. m of residential accommodation.

9 Resettlement of citizens from emergency housing. Housing and Utilities Fund. URL: https://www.reformagkh.ru/analytics?geo=reset (rus).

10 The Ministry of Construction of Russia for the first time determined the indicators of the average market value per square meter of housing according to the new methodology.
Ministry of Construction of the Russian Federation. Official website. URL: https://www.minstroyrf.gov.ru/press/minstroy-rossii-vpervye-opredelil-pokazateli-sredney-rynochnoy-stoimosti-

kvadratnogo-metra-zhilya-po/?sphrase_id=1719971 (rus.).

11 On Amendments to the Urban Development Code of the Russian Federation and Certain Legislative Acts of the Russian Federation in Order to Ensure the Integrated Development
of Territories : Federal Law No. 494-FZ of December 30, 2020. (rus.).

12 Ministry of construction of the Russian Federation. Official website. Comprehensive development of territories. URL: https://www.minstroyrf.gov.ru/trades/kompleksnoe-razvitie-
territoriy

13 Methodological recommendations for the comprehensive development of residential areas. The Institute for Urban Economics. Moscow, 2022; 466.

14 Monitoring the implementation of the mechanism for comprehensive development of the constituent entities of the Russian Federation. Ministry of construction of the Russia Federation.

URL: https://www.minstroyrf.gov.ru/trades/kompleksnoe-razvitie-territoriy/1-monitoring-realizatsii-mekhanizma-kompleksnogo-razvitiya-territoriy-subektami-rossiyskoy-federatsii/ (rus.).
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However, the analysis shows that developers prefer non-built-
up areas for development and implementation of comprehensive
development projects or land plots with non-residential buildings,
mainly the territories of former industrial zones. As of the end of
2022 out of 173 signed agreements on comprehensive develop-
ment of the area, only 39 are the agreements on comprehensive
development of residential areas. This is also evidenced by experi-
ence of other countries'.

Financial justifications made by the author of this article on
the example of Tomsk show that projects of complex renovation of
residential buildings with demolition of emergency houses and resi-
dential buildings with a high degree of dilapidation and relocation of
citizens to equivalent housing have very low or even negative margin-
ality. This leads to investment unattractiveness of such projects for
potential developers. Similar conclusions are made by Novosibirsk
Union of Builders: according to their calculations on the example of
Novosibirsk, resettlement of houses of standard series with more
than three floors at the expense of investors is not profitable [6].

The marginality of an integrated development project of the ter-
ritory depends on the ratio of the amount and value of housing be-
ing withdrawn and the amount and value of new housing being built
within the project. The latter directly depends on the number of
floors of residential buildings in the area of comprehensive develop-
ment of the territory. However, in many cities, primarily in cities with
the status of the historical settlement, there are restrictions on
the height of new buildings. Therefore, territories occupied by di-
lapidated residential buildings that do not belong to cultural herit-
age but fall within the boundaries of a historical settlement will con-
tinue to degrade, since the renovation project of such development
cannot be feasible and, consequently, attractive for a potential de-
veloper in terms of investment. This is exactly the situation that is
developing in Tomsk where a significant part of the emergency and
dilapidated housing has fallen into the borders of the historical set-
tlement. In addition, the standard for the development of built-up
areas offered by the Ministry of construction of the Russian Federa-
tion together with Dom.RF and Strelka Development Laboratory'®
set the 9-floor limit for local buildings. Therefore, the financial out-
come of such projects will not allow developer to reimburse
the costs of project development, resettlement of citizens, demoli-
tion of existing buildings and construction of new ones.

Consequently, it becomes clear that it is not reasonable to con-
sider private developers as main stakeholders and driving force of
regional housing renovation programs.

The lower the marginality of urban residential renovation project
is, the greater the financial participation of the state and municipal-
ity should be in its implementation. This is also confirmed by a com-
parative analysis of the first results of implementation of housing
renovation programs in the cities of Moscow and St. Petersburg
carried out by the authors of the article [7]. It was shown that one of
the reasons for non-fulfillment of the housing renovation program in
St. Petersburg is the reliance on extra-budgetary sources of financ-
ing i.e. funds of private developers.

It is obvious that, when choosing a comprehensive develop-
ment territory, municipalities have the right to independently deter-
mine the number of floors and the nature of new development on
the basis of urban planning analysis and a thorough feasibility
study in order to maximize the investment attractiveness of the ter-
ritory for a potential developer.

Experts name the lack of insufficient elaboration of the regional
regulatory framework the development of which is provided by Ur-
ban Planning Code of the Russian Federation the most important
factor constraining implementation of projects for the comprehen-
sive development of territories. To ensure implementation of com-
prehensive development of territories mechanism at the level of
the constituent entity of the Russian Federation, a regulatory frame-
work is to be worked out. It will determine, among other things,
the criteria for including apartment buildings in the project of com-
prehensive development of residential areas:

1) the level of physical dilapidation of main structural elements
(roof, walls, foundation) of apartment building;

2) the amount of excess of the total cost of capital repair works
of structural elements of apartment buildings and domestic utility
systems that belong to the common property of apartment build-
ings in comparison with the marginal cost of capital repairs accept-
ed in the region;

3) a series of standard projects according to which apartment
buildings were built during the period of industrial housing con-
struction or other types of residential construction that can be in-
cluded in the project;

4) a list of utility systems within apartment buildings the ab-
sence of which is the basis for including the house into the project.

An important constraint in implementation of comprehensive
territorial development projects is the lack of appropriate institutions
in the regions. For implementation of regional comprehensive de-
velopment projects appropriate regional development institutions
should be created to ensure vertical integration with the federal in-
stitution called Territorial Development Fund. However, currently
there is no such regional institution in most of the constituent enti-
ties of the Russian Federation. Functions of organizing and coordi-
nating projects for comprehensive development of territories, con-
ducting feasibility studies of the efficiency of such projects, and
often functions of a technical client are assigned to municipalities
that do not have appropriately trained personnel.

CONCLUSIONS

The solution of the problem of residential buildings’ renovation
is possible only on the basis of a comprehensive approach to de-
velopment and implementation of regional housing renovation pro-
grams as the main organizational and financial mechanism of mod-
ern urban policy. Development of such programs will ensure
integration of all methods of housing renovation on the territory of
the settlement. First of all, it is necessary to develop a system of
territorial planning documents defining potential areas for the com-
prehensive development of the territory. Restrictions on the issu-
ance of permits for infill construction of both multi-apartment hous-
ing and individual housing should be established in these territories.
Residential buildings located in such territories that do not meet
the criteria for demolition are to be subject to major repairs as a pri-
ority. It is necessary to ensure vertical integration of federal and
regional development institutions, which would ensure coordination
of actions of all participants in comprehensive territorial develop-
ment projects and consolidation of financial resources.

The most important condition for the implementation of com-
prehensive residential buildings’ renovation programs should be
guaranteed observance of citizens' rights to affordable and

15 Experience of redevelopment in foreign countries. Dom.RF. URL: https://www.xn--d1agf.xn--p1ai/analytics/interesting-on-the-market

16 Standard of comprehensive development of territories. Dom.RF. Strelka Design Laboratory. URL: tandards/printsipy-kompleksnogo-razvitiya-territoriy/?ysclid=194eo4xd

5d229460234
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adequate housing. Secure property rights for housing are one of
the key drivers of economic development, environmental sustaina-
bility and social stability’” and correspond to the fundamental goals
of sustainable urban development.
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PeHoBaLums XXnnom 3aCTPONKM B permoHax:
OpraHM3auMoHHO-(PUHAHCOBbIE MEXaHU3Mbl
M OrpaHu4eHus

B cTatbe paccmaTpurBaroTcs NpobremMbl KOMMIEKCHOW peHoBaLumn
>KMIOM 3aCTPONKM B pernoHax Poccuinckon depepaunm, Kotopble,
HECMOTPSA Ha peanu3aunio HaUMOHaNbLHOro NPOEKTa 1 rocyaapcT-
BEHHbIX MPOrpamMm, He TEPSIOT CBOEN akTyanbHOCTU. B cuny Heoa-
HOPOOHOCTU COLMarnbHO-3KOHOMMYECKOro NpocTpaHcTea Poccuu,
npexge BCero, CMOXUBLLUUXCA TEPPUTOpUaIbHbIX UCIPOMNOPLIMIA
B pacnpefeneHnn XuUnuLiHbIX UHBECTULMIA, pasnuyini B CTPYK-
Type CyLLECTBYIOLLEro XWIULLHOIO ¢hoHAa BO3MOXHOCTU perun-
OHOB B peLLeHUN Npo6IIeMbl PEHOBALIMUN XWUITON 3aCTPONKN pas-
Hble. Ha ocHoBe AaHHbix DoHpa copencTema pechopmMupoBaHmio
XKKX (HbiHe — ®oHA pas3BUTUSA TEPPUTOPUIA) BbIMOSIHEH aHa-
N3 pe3yNbTaToB BbIMOMHEHUSA PErvoHasbHbIX NporpaMm nepe-
CENEHUst TpaXkaaH M3 aBapUMHONO XWUJSbsi HA MPUMEpPE Pervo-
HoB Cunbupckoro chegepanbHOro okpyra. BbisBneHbl OCHOBHbIE
haKTopbl, BbICTYNAKLLME OpraHn3aLnoHHO-(OMHAHCOBbLIMM Orpa-
HUYEHUSIMU B peanv3aumu nporpamm IuKBuaaLuum aBapunHoro
Xunbs. lNokasaHo, 4To CyLLEeCTBYIOLLME OpraHM3aLmMOoHHO-PUHaH-
COBblE MEXaHU3Mbl, OCHOBAHHbIE Ha PEernoHasnbHbIX NpPorpam-
Max KanutasibHOro peMOHTa O6LLEro UmyLLiecTBa MHOFOKBapTUp-
HbIX JOMOB U cpe,qepaanOM npoekTe nuKkengaumm HenpurogHoro
ONs NPOXMBAHUS XWUIbs, HE 06ECMEYNBAOT KOMMIEKCHON PeHO-
BaLUM XWUULLHOIO hOHAa U Pas3BUTUS 3aCTPOEHHbLIX TEPPUTO-
puii. Peanusaumsa npoeKToB BbIGOPOYHOr0 KanmTanbHOro peMoH-
Ta 1 TOYEYHOro CHOCA aBapuiiHbIX 3AaHNA He peLuaeT Npobnembl
KaYeCTBEHHOMO YIyYLLEHUS XUIION 3aCTPOWKM, MOCKOMbKY Aaxe
pacceneHHble aBapuiiHble JOMa OCTAlOTCH B CTPYKTYpPE XXWUIoWn
3aCTPOMKUN U3-3a HU3KOro rpafoCTPOUTENIBHOMO NoTeHumana oc-
BO6GOXAAEMbIX 3eMeSIbHbIX Yy4acTKOB. [Toka3aHo, 4To HOBbIA Me-
XaHU3M KOMMJIEKCHOIO pas3BUTUA TEPPUTOPUIA, HECMOTPS Ha CO-
30aHHYI0 HOPMaTMBHO-NPaBOBYD 6a3y W MHCTUTYLMOHaNbHOe
obecrneyeHne, B HACTOSALLEE BPEMS HE MOMyYMI JOMKHOMO pasBu-
TS, MOCKOMNbKY TaKXe CyLLIECTBYET psf OpraHn3auMoHHO-OVHaH-
COBbIX OrpaHnyeHnin. OCHOBHbIMU OFPaHUYEHUSMN ABASHOTCS He-
paspaboTaHHOCTb PErmoHanbHOM HOPMAaTUBHO-NPaBOBOW 6a3bl,
OTCYTCTBUE PErNOHANbHbIX MHCTUTYTOB M HU3Kash MapXwHasb-
HOCTb MPOEKTOB PEHOBALIMU CYLLIECTBYHIOLLIEN XWUIION 3aCTPONKMU,
YTO fAenlaeT Takue MnpoeKTbl MHBECTULIMOHHO HernpuBliekaTesib-
HbIMW [N NOTEHUMAanbHbIX MHBECTOPOB. JTO CBMAETENbCTBYET
0 HEOOXOAUMOCTU PasBUTUS PEFMOHANbHBIX MEXaHU3MOB KOM-
NSIEKCHON peHoBaLun ropofACKON 3aCTPOVKM M UHTerpaumm du-
HaHCOBbIX PECYPCOB BCEX CTENKXONOEPOB MPOEKTOB PEHOBaLUM.
KnroyeBble cnoBa: XvunLHbIvi ¢)OHLA, peHoBaums Xwiou 3a-

CTPOVIKW, aBapUiiHOE XWilbe, KOMIMJIEKCHOE pa3BUTUE TEPPUTO-
Py, opraHn3aLnoHHO-cbMHaHCOBbIE MEXaHU3MbI PEHOBALIMMN
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The registry principle and SMART documents
as conditions for the digital transformation
of technical building operation

The transition to “Industry 4.0” or the “Fourth Industrial Revolution” is a difficult step, within which automated tech-
nologies are being introduced into all areas of production industries. The aim of this introduction is to provide
the exchange of data between devices, databases and systems of varying difficulty level without human inter-
vention. This transition is also a transition to formalization and standardization, and therefore requires the use of
new formats of regulatory and regulatory-technical, organizational-technical documents. It becomes obvious that
these formats should be not only human-readable, but also machine-readable. They will allow documents to be
systematically and effectively formed, applied and adjusted at all stages of the building's life cycle. The techni-
cal operation of buildings does not stand aside. Effective operational activity is impossible without effective man-
agement of its regulatory and technical documentation and regulatory requirements for operated buildings, their
elements and systems. The same applies to improving the efficiency of all organizational, production, and tech-
nological processes of operation.
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FROM DOCUMENTS TO REQUIREMENTS

he technical standards base regulating the is-

I sues of technical operation of civil buildings
and structures in our country is characterized

by the absence of a systematic approach, the pres-
ence of prescriptive norms, a significant number of
duplication and contradiction cases. This situation
does not contribute to the development of innovative
processes not only in operation, but also in construc-
tion, creates administrative and technical barriers,
and prevents the rapid introduction of new materials
and technologies into practice. This has led to
the appearance of field-of-use restrictions on the ar-
eas of application of codes of practice [1]. However,
on February 23, 2021, at a meeting of the Council of
the International Organization for Standardization,
the project of “SMART” standards (Standards Ma-
chine Applicable, Readable and Transferable) was
approved, which becomes one of the priorities for
the development of international standardization un-
til 2030. The SMART standard assumes a substan-
tially new format for the presentation of a docu-
ment — the so-called “machine-readable” text (text
whose content is easily perceived, processed and
transmitted by computer systems). It is assumed that
information systems will be the main user of such
a standard, but at the same time, the work of a hu-
man operator will also be available. Documents in
the new format can be used at all stages of the prod-
uct life cycle in order to automate and consequently
optimize and increase the efficiency of all organiza-
tional, technical and production processes. The core
of the new format of the regulatory document is
the requirements, i.e. a single documented necessi-
ty to be met by a specific design, product or pro-
cess. Accordingly, in order to translate regulatory
documents into a so-called “smart” format, require-

ments need to be extracted from the texts and for-
malized, and in order to create a standard that is al-
ready “smart”, requirements orientation is again re-
quired. Modern experts define a SMART-standard as
a complex digital structure that can contain text,
graphic and numerical data, as well as digital mod-
els [2].

Requirements related to specific constructions,
elements, systems, operating measures, works and
processes are extracted from the regulatory docu-
ments and entered into internal documents of
the enterprise in order to be guided by them at each
stage of the life cycle. And since the responsibility
for the operation of facilities in the social sphere, for
example, is mainly assigned to state customers,
then this task turns out to be a state one [3]. Never-
theless, in most cases, these requirements are used
in isolation from the external document. Meanwhile,
checking the relevance of a requirement is a more
resource-intensive process than checking the rele-
vance of a standard [4]. There are several reasons
for this:

e the document may contain a different number

of requirements;

® one document may contain requirements for

different processes;

e the document may contain both mandatory

and recommended requirements;

e the document may continue to be valid, but

the requirements may change;

e the document may continue to be valid, but

the requirements may be cancelled;

® new requirements may be added to the text of

the document;

® the text of one document may contain require-

ments related to other requirements in other
documents.
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The allocation of requirements from regulatory and technical
documents and regulatory legal acts and the creation of registers
of requirements will solve the above-mentioned problems and, as
a result, will improve the quality of work performed by optimizing
the compliance verification process. The effective structure and
correct algorithmization of the system of requirements in regulatory
and technical documents and regulatory legal acts can solve these
and other tasks.

REQUIREMENTS FROM THE STATE

In recent years, the Ministry of Construction and Housing and
Utilities of the Russian Federation has been systematically working
to reduce excessive and irrelevant standards. To date, more than
ten thousand requirements have already been transferred from
mandatory to voluntary application in the construction industry.
Mechanisms are being prepared and formed to implement optimal
solutions with shorter deadlines and uniformity of procedures. In-
stead of the exhaustive list of documents, materials, information and
approvals required for construction and subsequent operation ap-
proved by the Russian government, a draft law aimed at digitalizing
the legal, regulatory, and technical regulation of the industry
through the introduction of the state information system “Stroykom-
pleks.RF”, implies the introduction of a Digital register of docu-
ments, materials, information and approvals'. It is planned that
the register will be maintained by the Ministry of Construction and
Housing and Ultilities in the “Stroykompleks.RF” system, which will
ensure its openness and the possibility of operational updating.

An organizational and managerial algorithm has been pre-
pared, according to which digital registers, construction information
classifier (CIS), information on issued permits for construction or
reconstruction and commissioning, as well as many other docu-
ments, information, materials established by the Government of
Russia will be included in the unified information system “Stroykom-
pleks.RF” based on the State Information System for Urban plan-
ning activities of the Russian Federation?.

The register format, adopted in accordance with the Decree of
the Government of the Russian Federation dated February 6, 2021
No. 128, is a federal state information system created in order to
ensure the systematization of mandatory requirements and to in-
form interested persons about mandatory requirements that have
established their regulatory legal acts, about the duration of their
validity, as well as in order to ensure the maintenance in electronic
form of the register contained in regulatory legal acts of mandatory
requirements and databases on regulatory legal acts containing
mandatory requirements.

The purpose of creating a register is to automate processes:

1. Formation, maintenance and updating of the register of man-
datory requirements contained in regulatory legal acts.

2. Allocation of mandatory requirements from the texts of regu-
latory legal acts.

3. Informing interested parties about mandatory require-
ments [4].

The formation of a modern, coherent system of regulatory and
regulatory-technical documents establishing uniform requirements
for capital construction projects at all stages of the life cycle and
eliminating possible contradictions in the system will be

accelerated by the introduction of the registry principle of develop-
ment, adjustment and application of regulatory and technical re-
quirements.

In December last year, under Federal Law No. 541-FZ of De-
cember 19, 2022, the Unified Information System (UIS) took shape,
which, among other things, will include registers of documents and
registers of requirements in the field of engineering surveys, de-
sign, construction, operation and demolition. The UIS ensures inte-
gration with the Unified State Register of Real Estate, the unified
information system of housing construction, other information sys-
tem and resources determined by the Government of the Russian
Federation. At the same time, the requirements contained in
the documents included in the register of documents are included
in the register of requirements [5].

REGISTER OF REQUIREMENTS

In the context of current development, the centralized formation
of new types of requirements presentation in the form of a “register
of mandatory requirements” is carried out in accordance with Fed-
eral Law No. 247-FZ dated July 31, 2020 “On Mandatory Require-
ments in the Russian Federation” and Decree of the Government of
the Russian Federation No. 128 dated February 6, 2021 “On Ap-
proval of the Rules for the Formation, Maintenance and updating of
the register of mandatory requirements”. The vast array of existing
industry regulatory and regulatory-technical documentation regu-
lating the stage of operation determines the need to create registers
of requirements right now, without waiting for ready-made solutions
from abroad or existing experience from other industries. This is
also due to the fact that each organization in the field of construc-
tion or operation works with a different list of standards®. In addition
to the mandatory requirements in the activity, recommended re-
quirements are also used, which are included in the organization's
Standard.

Supporting these sides of digital transformation, the Scientific
and Educational Center “Digital Construction and Operation” of
the NRU MGSU together with “Kodeks” have initiated and are im-
plementing a project to create a register of requirements in the form
of a “knowledge cloud” in the NRU MGSU for educational purpos-
es. Modern professional reference systems, such as the Techexpert
system of “Kodeks”, contain specialized services and functions that
allow you to create your own registries and “knowledge clouds”
right now, adjusting them to current tasks. The main condition for
working with smart format documents is the classification of re-
quirements, because without a single conceptual framework,
the transition to global automation and digitalization is impossible,
since different systems simply will not understand each other.
The creation of ontological models of industrial and construction
products does not exclude the formation of requirements manage-
ment systems for software engineering, for the management of pro-
fessional competencies, control and supervisory activities and col-
lective work on documents [6]. It can be said that this is already
a technology for managing the essential part of the document,
which can adapt to the customer, while covering exactly his needs.

1 News of the Ministry of Construction and Housing and Public Utility Services of the Russian Federation. URL: http://www.minstroyrf.gov.ru (rus.).

2 Portal of the construction sector of the Russian Federation. URL: http://www.stroi.gov.ru (rus.).

3 Requirements management system on the Techexpert platform. URL: http://www.tehexpert.online (rus.).
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CREATING A REGISTRY

For a pilot project to create a digital register of regulatory and
technical requirements for the operation of civil buildings, Techex-
pert systems were selected, which approaches regulatory docu-
ments as a “data container” [7]. This is a digital document that
combines a whole set of data:

e different attributes intended for both human and automated

systems;

e hypertext with the capabilities for contextual search, hyperlink
placement, table of contents, as well as the ability to create
various additional services based on verbal and textual ana-
lysis, which can later serve for machine analytics;

e graphics (including a scanned copy of the original);

e 3D models of the building, its systems, elements and other
attached files of various formats. All changes and amend-
ments, as well as all versions and revisions of the document
with the possibility of their comparison;

* metadata;

e indices.

The main tasks that specialists face in real-world requirements
environment (taking into account the use of “digital documentation”
in reference systems) and the standard services and functions by
which these tasks can be solved taking into account different con-
ditions are summarized in Table.

The main block of work on the requirements register is undoubt-
edly the structure of the register with their connection to the system
of automated control of the relevance of regulatory documents and
further transition to the machine-readable format of SMART docu-
ments [8]. In this case, relating it to a specific practical task or a set
of tasks — construction or operation quality management.

In order to create an appropriate register, the main processes
were identified for which the primary selection of regulatory and tech-
nical documents regulating technical operation was made. After that,
the documents were grouped by their status, and then the texts were
searched for requirements, distributed into groups — mandatory,
and recommended. Related requirements were marked with the ap-
propriate designations in the text. In addition, the search was per-
formed according to the requirements without reference to specific
standards, and the “Knowledge Cloud” was formed in the folders of

Solving problems using services and functions

Main tasks Standard services and functions

Search for requirements in systems
(when a specific regulatory document
is unknown)

4 search options and annotations
to documents

Search for a requirement in the text
of the document

3 types of search within
the document

Selecting a requirement and moving
it to a folder

Bookmarking, adding comments
to a requirement

Creating a “knowledge cloud” or a re-

. L Creating in user folders
quirements registry in system folders g

Document status tracking Putting documents for control

Comparison of norms
and standards, comparison
of editions, review of changes

Tracking the status of the requirement
(valid, replaced/canceled)

Tracking the relevance of regulatory
documents in the texts of materials

Integration with MS Office,
AutoCAD, nanoCAD, etc.

users inside the “Techexpert” systems. This task is more promising
to solve by downloading data from the building information model.
After all, the application of information modelling in the process of
construction and operation is intended to improve the quality of pro-
cess management and improve the quality of control over compli-
ance with existing norms an.rules, the organization of interaction of
participants in the formation of a digital twin of a building [9]. In turn,
the methodological basis for the application of data from information
models at various stages of the life cycle of the object, the formation
of requirements for them is implemented within the framework of
the set of UIMS standards (Unified Information Modelling System),
which forms the terminological basis for the regulatory legal system
of the Russian Federation in the field of information modeling [10].

The implementation of the project is progressive, starting with
steps to introduce the practice of digital technologies in the educa-
tional process at the stage of checking student final qualifying pa-
pers for references to irrelevant regulatory documents. This is due
to the fact that the automation of the process of working with docu-
ments is relevant and, at the same time, new for technical special-
ists. Meanwhile, for example, future lawyers devote a lot of time to
the study of professional reference systems within the framework of
a separate academic discipline “Information technologies in profes-
sional activity”. But it cannot be said that students of construction
professions rarely use regulatory documents in their activi-
ties, rather, they need other methods of working with documenta-
tion of all stages of the building's life cycle in digital form. It is now
obvious that real and tangible effects from the introduction of infor-
mation modeling can only be achieved only if all stages are trans-
ferred to such a format [11].

In creating the algorithm, these reasons have been taken into
account and step-by-step instructions are provided on how to ensure
a clear binding of a specific requirement from the required regulatory
document to a fragment of an organization's Standard, technological
map or any other document. Clearly linking the requirement to
the text also provides the ability to quickly check and monitor the re-
quirements (cancelled, replaced, changed). Moreover, this solution
does not require new IT-developments, but can be performed using
standard services of professional reference systems. By integrating
the systems with MS Excel, in addition to monitoring requirements,
automatic calculation of the compliance of the actual values with
the parameters of the standard has been provided.

CONCLUSIONS

The practice of mass use of information reference systems in
the creation requirements registers defining digital transformation
will allow specialists to acquire useful “digital skills” and will contrib-
ute to improving the quality of operational activities. In the future,
this will ensure a rapid transition to SMART standards, which pro-
vide ample opportunities for accelerating, optimizing and automati-
ng the application of regulatory requirements. And without compli-
ance with the requirements, it is impossible to imagine the operation
of the future and ensuring its technical safety.

At the moment, there is no consensus on how to automate
the process of working with regulatory documents in construction
using digital solutions. Most often, companies work as it is conveni-
ent for their employees or develop their own algorithms, and the im-
plemented format of operation requires, among other things, skills in
working with application software, information databases and refer-
ence systems [12]. Therefore, if the project of NRU MGSU and
“Kodeks” will have a real application in the industry, by incorporating
these practices in the educational process, it is possible to improve
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the quality of construction and operation of works, as well as to opti-
mize the costs of specialists at their workplaces.
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PeecTtpoBbir npuHUMn u CMAPT-AOKYMEHTbI
Kak ycnosus uucposon TpaHctopmarmm
TEeXHUYECKOM IKCrlyaTauum 3gaHumn
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HM3ALMOHHO-TEXHNYECKUX [OKYMEHTOB. CTaHOBUTCA O4YEBUOHO,
4TO 3TV hopMaThbl AOSMKHbI ObITb HE TOJILKO YenoBekoYMTaeMbl-
MW, HO M MalunHoYMTaeMbiMM. OHM NO3BOMAT CUCTEMHO U 3dh-
PEeKTVBHO (hOPMMPOBATb AOKYMEHTbI, MPUMEHSATb U KOPPEKTU-
poBaTb Ha BCex 3Tanax >XW3HEeHHOro umkna 3aaHusa. He octaerca
B CTOPOHE M TeXHUYecKkas aKcnsyataums 3gaHuin. OdekTnBHas
3KCNyaTaumoHHaa AenTenbHOCTb HEBO3MOXHA 6e3 adhheKTmB-
HOro ynpasfieHUsi ee HOPMATUBHO-TEXHUHECKOW AOKYMeHTaumnen
U HOpMaTUBHbIMU Tpe6OBaHVIﬂMI/I K 3KCnnyaTupyembiM 30aHUAM,
MX 3MeMeHTaM 1 cuctemaMm. TO Xe KacaeTcs MoBbILLEHUS 3d-
PEKTVBHOCTUN BCEX OPraHn3auMOHHbIX, MPOV3BOACTBEHHbIX, TEX-
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Integrated development of territories
and its bottlenecks

The article addresses the new practice of the Integrated Development of Territories (IDT) in furtherance of changes
in federal and regional legislation, following the adoption of Federal Law No. 494-FZ “On Amendments to the Ur-
ban Planning Code of the Russian Federation and Certain Legislative Acts of the Russian Federation to ensure
the integrated development of territories”, December 2020. The article is based on the analysis of some provi-
sions of these changes and the discussion that has begun in this regard at the regional level, in particular, in St.
Petersburg. The article highlights the main problems of both applied and fundamental issues of the discussion, in-
cluding criteria for classifying residential areas subject to demolition due to IDT projects implementation, residen-
tial areas under the IDT zone, issues of determining the form and amount of compensation to owners and tenants
premises seized under the IDT, the expediency of IDT as a form of renovation of the housing stock, the issue of
invasion of property in the implementation of the IDT, and the role of the population as a subject of the IDT. Based
on the analysis, several proposals, aimed at improvement of legislation and IDT practices, were suggested.

Keywords: integrated development of territories (IDT), renovation, property, equivalent premises, market

value, fair value

The subject of the article is the issues of the for-
mation of the practice of integrated develop-
ment of territories (IDT), primarily in relation to
the land of residential areas, and the related public
opinion. In our case we will basically consider St. Pe-
tersburg after adoption of the regional law on the IDT
of residential areas.

The author of the article has already addressed
issues related to this problem in connection with de-
velopment processes (“development and re-deve-
lopment” — in international terminology) of urban
areas [1, 2].

A new reason for addressing this problem is
the practical development of the provisions of Fe-
deral Law No. 494-FZ “On Amendments to the Ur-
ban Planning Code of the Russian Federation and
Certain Legislative Acts of the Russian Federation in
order to ensure the Integrated Development of Ter-
ritories”, published in December 2020 [3]. The Law
introduced a new concept for the legislation,
the “Integrated Development of Territories”, its defi-
nition, types, sequence of steps for the implementa-
tion of projects and programs of the IDT. After that,
there was begun the gradual adjustment of regional
legislations in accordance with the federal one, and
practical development of opportunities, arising in
connection with the adoption of the Law. In 2022,
the turn came to St. Petersburg, where there was
adopted the law of St. Petersburg No. 444-59 “On
Amendments to some laws of St. Petersburg
on the issues of integrated development of Territo-
ries in St. Petersburg”, dated June 30, 2022 [4]. In

this case St. Petersburg was far from being in
the first ranks of regions in terms of the adoption
time of regional laws supplementing the federal
ones. Quite a few regions have made appropriate
changes to their regional legislation back in 2021.
To date, many regions of Russian Federation initiat-
ed the practical implementation of IDT projects (see
Table below). Detailed information on the progress
of IDT projects implementation in regions of Russian
Federation can be found on the Institute for Urban
Economics website [5].

Yet in St. Petersburg, the Law was adopted only
in the middle of 2022. It appears, it happened
only at the very end of the spring-and-summer par-
liamentary session after the strong recommendation
of the Governor of the City to consider the bill as
a matter of priority.

The adoption of the Law was the impetus for
a very heated discussion of IDT problems and their
resulting consequences for population of urban
communities. Here, we are talking about the IDT
projects of residential areas, since the issues of
IDT of non-residential areas and undeveloped terri-
tories, even if discussed — are discussed in cam-
era. The list of the supposed territories was formed
(22 territories, as of the beginning of September,
2022), but information on them is rather insuffi-
cient [6]. However, there is not much public interest
in this topic either. The situation with residen-
tial areas is different. Here, even the alleged territo-
ries, as if there are no, but passions on this subject
have flared up very seriously.

Development of the IDT practice in the Russian Federation regions (Data as of December 2022) [5]

Planned volume of build-
ings commissioning
(1,000 sg.m.)

Number of IDT decisions
under consideration

Number of adopted IDT

Number of construction

decisions permits issued

761 143,000

226 70
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Discussion of regulatory documents being adopted or planned
for adoption in social networks has become already a regular prac-
tice, but in this case, the discussion activity significantly exceeded
usual parameters. In social networks like “VK”, “Telegram” in St.
Petersburg a great number of resources for the exchange of opin-
ions were created in first days after the adoption of the Law from
30.06.2022 and some of them reached quite significant sizes. For
example, a number of channels and groups appeared in the Tele-
gram network: “IDT (Renovation) SPB” (about 8,000 participants at
the beginning of August 2022), “Stop IDT” and many other groups
of residents from individual residential areas, neighbourhoods,
houses, etc.

Analysis of the discussions in these groups shows that the level
of legal knowledge on this issue is quite low: most of discussion
participants have the very modest understanding of the federal and
regional legislation, their subordination and interrelation, and have
difficulty mastering the legal language and terminology.

For example, with regard to the situation in St. Petersburg, most
don’t see the difference between the various renovation programs
that were adopted in the city: a program called “Development of
built-up areas” — according to the law of St. Petersburg, adopted
in 2008 [7] and a new program, “Integrated development of territo-
ries” (IDT), in accordance with the Federal Law No. 494-FZ [3],
only realizable in the lon.run, if ever. These concepts are mixed very
often, (especially since they actually coexist in time) which leads to
a misunderstanding of the current situation. Quite often, the term
“renovation” is added to all this, although it is not mentioned at all in
any regulatory act of St. Petersburg. There is also a widespread
confusion of federal and regional legislation provisions, as well as
the time of adoption of the regional law and the time of practical
actions started for its implementation. This finds its expression in
something like this reasoning: “Here, people are sitting in dachas
now, and when they arrive, there is no apartment, and there is no
house — they have been demolished!”, and sometimes it seems
that some kind of joy is evident in these statements. As for legal il-
literacy, then, not so often, but still there is even a certain bravado:
“Yes, | need an interpreter to understand the law”. However, as
the discussion progresses and over time, the level of awareness is
increasing gradually, and judgements become more balanced.

In general, all participants of the discussion can be divided into
several groups: a first group — people who really want to under-
stand the problem and find a way out of it, and they are still the ma-
jority; a second group — a kind of “provocateurs” who constantly
strive to “raise the degree” of discussion; a third group — special-
ists who “hone” their skills and collect materials for their profes-
sional activities; a forth group — people who find pleasure in
the discussion itself, considering it as a kind of game, that allows
them to have fun and distract themselves from routine worries.

Let's focus on the substantive side of the problem and highlight
the main issues being discussed, and which, indeed, are key in
the transition to the practical implementation of projects and pro-
grams for IDT. The whole set of problems that pop up during
the discussion can be conditionally divided into two levels in terms
of scale and nature — applied and fundamental.

The first group includes such issues as determining the criteria
for assigning objects that fall under IDT legislation, in addition to dan-
gerous buildings. Federal legislation takes, in fact, the position of
an outsider here, shifting the solution of this issue to the regions of
the Russian Federation. The corresponding article of the Urban Plan-
ning Code of the Russian Federation is full of references to the re-
gional level: “criteria are determined by the region of the Russian

ERnt

Federation”, “the value is determined by the region of the Russian
Federation” [8]. In short, the responsibility is shifted to “one floor be-
low”. In some cases, this may be justified, for example, if we are
talking about the presence or absence of centralized engineering
and technical support systems, since the housing stock in different
regions of the country differs both in age structure and in technical
parameters. However, this is not always advisable. For example, it is
hardly possible to agree that regions have a right to independently
determine the degree of physical wear and tear at which it is advis-
able to include buildings in IDT projects. Why, for example, for Voro-
nezh, as indicated in the relevant regulatory act of Voronezh region,
65 % wear is the basis for inclusion in IDT projects [9], and for Vladi-
vostok, with regard to panel houses, 60 % is already enough, and
70 % is needed for brick ones [10]. It is clear that with the same
physical age, wear may be different due to differences in climatic
conditions, quality of operation, etc., but the degree of wear as a cri-
teria for inclusion in IDT programs should still be, in our opinion,
the same, which corresponds to a unified technical policy in
the country. At the same time it should be noted that in many regions
(including St. Petersburg), legislators generally preferred to circum-
vent this issue by assigning the duty to determine the necessary
level of wear to the executive authorities. As for St. Petersburg,
the legislators here, apparently, have become the most special ones
in the country, introducing into the law a word from colloquial jar-
gon — “Khrushchevki panels” houses, although these “Khrushchev-
ki” houses have a lot of series (Gl, 1-335, 1lg-504, 1lg- 507, OD,
etc.), noticeably different from each other in terms of the type of pan-
els used, design and, as a result, comfort, service life, energy inten-
sity, heat- and sound insulation. So that some of them, indeed, have
a high degree of wear and need to be demolished, while others are
quite amenable to modernization, which has experience including in
St. Petersburg and can be operated for more than a dozen years.
The second group of issues from the “applied” group are about
the area of resettlement of residents, whose housing is being with-
drawn as a result of the territory falling into the scope of IDT pro-
gram in accordance with Article 32.1 of the Housing Code of
the Russian Federation. As we know, the wording of the Housing
Code is as follows: “... the residential premises are in an apartment
building located in the same settlement or urban district in which
the apartment building included within the boundaries of the area
of residential development subject to integrated development” [11].
This provision aroused the strongest resistance when it was dis-
cussed in social networks of St. Petersburg, where it was perceived
as a significant violation of the rights of owners and tenants. In this
regard, it's important to draw attention to two circumstances. Firstly,
this provision was born on the basis of the wording set out in
the Law of Moscow “On Additional Guarantees of Housing and
Property Rights of Individuals and Legal Entities During the Reno-
vation of the Housing Stock in the City of Moscow”; the exact word-
ing was as follows: “... the residential premises are located in
the same area in the City of Moscow in which the corresponding
apartment building subject to renovation is located ....”. Secondly,
the same article 32. 1 of the Housing Code states: “The regulatory
legal act of the Russian Federation, the regulatory legal act of
the region of the Russian Federation, municipal legal acts may pro-
vide additional support measures to provide residential premises to
the owners of residential premises”. Thus, this is exactly the case
when Moscow as a subject of the Federation by its normative and
legal act introduced additional support measures compared to
the provisions of federal legislation, and not only for owners, but
also for tenants. Other regions of the Russian Federation could
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have done this, but they did not. For example, this is what lawmak-
ers in St. Petersburg did, leaving unchanged the wording of
the Housing Code of the Russian Federation, which caused justi-
fied indignation, since in terms of its location, the saturation of so-
cial and other infrastructure, the quality of the urban environment in
general. Possible relocation sites may be significantly less attrac-
tive than the area of residence at present. The Housing Code of
the Russian Federation states: “the residential premises are in
an apartment building that is located in the same settlement, urban
district...”, although federal legislation allows this provision to be
clarified [11].

Directly related to the issue of the proposed relocation area for
residents from territories of the integrated development, there is
the problem of determining the type, form and amount of compen-
sation for the withdrawal of housing in the process of the IDT.
The issue of compensation for the withdrawal of housing due to
state and municipal needs, although it already has a certain history
in our country (for example, it had to be solved in preparation for
the 2014 Olympic Games, during the implementation of the renova-
tion program in Moscow), but it has not yet become a subject of
the detailed understanding, and, moreover, it has not found a satis-
factory theoretical and practical solution. Two circumstances seem
essential here. Firstly, when determining the type of compensation,
two concepts are used, “equivalent” and “the same value”, which
partially overlap each other, but at the same time they have notice-
able differences. Initially, the provision on the possibility of with-
drawal of property in the interests of the state and the correspond-
ing compensation was formulated in Article 35 of the Constitution of
the Russian Federation: “Compulsory alienation of property for
state needs can be carried out only on condition of prior and equiv-
alent compensation” [12]. It was then deployed in the Land Code of
the Russian Federation, where in Article 49 the term “alienation” is
already replaced by “withdrawal” and lists the grounds “for the with-
drawal of land plots for state or municipal needs”, which, in particu-
lar, means the grounds provided for by “federal laws” [13]. At
the same time, in the future, the market value of the withdrawn prop-
erty is indicated everywhere as the basis for determining
the amount of compensation for the withdrawal of property, which
allows to say that it is an equivalent compensation.

As for the concept of “equivalence”, it is mentioned for the first
time in the draft Federal Law No. 141-FZ “Law on Renovation in Mos-
cow” from July 1, 2017 [14]. At the same time, in the original version
of the law, this term is used: “equivalent residential premises”,
“equivalent non-residential premises”. It is important to mention that
the concept of “equivalence” in the text of this document had differ-
ent contents for residential and non-residential premises.

For residential premises, it was determined as follows:
“an equivalent residential premises means a well-maintained resi-
dential premises, the total and living area of which is not less, re-
spectively, than the total and living area of the vacated residential
premises and the number of rooms in which is equal to the number
of rooms in the vacated premises. Equivalent residential premises
should be located in the area of Moscow, in which the correspond-
ing residential building is located....” [14].

For non-residential premises, the concept of “equivalent prem-
ises” was interpreted significantly differently: “an equivalent non-
residential premises is a non-residential premises located on
the territory of the City of Moscow, the area of which is not less than
the area of the vacated non-residential premises” [14]. As it is evi-
dent that the terminology is clearly unsettled, which is not surpris-
ing. Strictly speaking, equivalence means complete identity of

consumer characteristics and therefore only this room itself can be
equivalent to one room (object), since, at least by one essential
parameter — location — any other room will differ from this one.
Therefore, this term cannot be considered quite satisfactory for
the real estate sector and it needs to be more accurately deter-
mined. In this sense, the concept of “equal value” is more universal
and appropriate for use, since it is based on the cost, which is
originally intended for measuring goods with different consumer
characteristics.

In this case, equivalent apartment is an apartment equal in
value to this one. It may differ significantly from this one in individu-
al parameters (for example, by area, number of rooms, etc.), but in
all totality of parameters equal to it in cost (for example, losing to
the first in area, but winning in transport accessibility and comfort).
However, the question is what kind of value we are talking about,
since several types are distinguished in the valuation of real estate
(and not only real estate). Article 32.7 of the Housing Code answers
this question as follows: “When determining the amount of compen-
sation for residential premises, it includes the market value of resi-
dential premises, the market value of communal property in
an apartment building, including the market value of the land plot
on which the apartment building is located, taking into account its
share in the right of common ownership of such property, as well as
all losses caused to the owner of the residential property by its
withdrawal, including losses incurred by him in connection with
the change of the place of residence, temporary use of other resi-
dential premises before acquiring ownership of another residential
premises (if the agreement specified in part 6 of this article does
not provide for the preservation of the right to use the withdrawn
residential premises before acquiring ownership of new residential
premises), relocation, search for another residential premises to ac-
quire ownership of it, registration of ownership for another residen-
tial premises, early termination of their obligations to third parties,
including lost profits” [11]. The definition is quite extensive, but it
clearly states the basis of the amount of compensation — the mar-
ket value of the property. It would seem that it would be possible to
stop there, but the market value is significantly influenced by the ex-
pectations of the real estate buyer, from whose position the market
value should be determined. If we are talking about an ordinary
transaction in which both the seller and the buyer are free to sell or
not to sell, to buy or not to buy, this is quite reasonable, but in
the case of the withdrawal of property, this is not the case at all.
The conditional seller — the owner of a residential (or non-residen-
tial) premises has no choice. Therefore, the use of market value as
a basis for determining the amount of compensation is incorrect.

In this regard, by the author's opinion the most suitable basis for
determining the amount of compensation is a concept of the fair mar-
ket value. This concept has appeared relatively recently in domestic
practice and is distinguished by the fact that a fair market value (as
well as “market value on market data”) assumes that when determin-
ing its value, the interests of the “seller” should also be taken into
account, for example, in the acquisition of alternative real estate.

This means that the compensation, received for withdrawal of
premises in connection with the implementation of IDT projects,
should be sufficient for the “seller” to be able to buy a property on
the market that, according to the totality of its consumer character-
istics, is equivalent to the one being withdrawn, i.e. on the basis of
fair market value.

The second level of IDT “pain points” and problems are funda-
mental issues related to expediency, to “nature”, the essence of
renovation and its social significance and consequences.
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The first of such issues is the question of the expediency of IDT
as a whole. In most cases, a negative answer is given to it accord-
ing to the principle: “I'm fine as it is”. Gradually, however, quite rare,
but sound statements are beginning to appear that, in principle, IDT
is needed in a number of city districts, but it is necessary to ap-
proach this issue selectively and after a preliminary examination. In
the previous note, it was already said that “Khrushchevki” houses
are different and there may be various options for their renewal.
Therefore, the first thing to start with is to conduct an “audit”, an in-
ventory of “Khrushchevki” houses or, more correctly, “Residential
houses of the first mass series”. There are about 2,400 such houses
in St. Petersburg. At the same time, not only the residential build-
ings themselves should be analyzed, but also the engineering infra-
structure that ensures their functioning, i.e. the entire territory of
the blocks with their “improvements”.

Of course, this task is large-scale, but there are both the or-
ganization specialized in inventory of buildings in the city (State
Institution for Inventory and Valuation of Real Estate (GUION)) and
a number of design organizations specialized in housing construc-
tion. At the same time, it would be possible to determine the level of
wear, which is a necessary and sufficient reason for inclusion in
the IDT program. At the same time, it may not always be necessary
to resort for demolition of buildings, somewhere, as once planned,
their reconstruction would be enough.

Another fundamental issue, often raised in discussions, con-
cerns property rights. In many cases IDT projects are considered as
encroaching on property rights (which is a true) and contradicting
the Constitution of the Russian Federation (which is no longer en-
tirely accurate). Yes, renovation certainly affects property relations
and this is not the first time this issue has arisen in recent years.

For the first time, it sounded loudly enough during the prepara-
tion of the Olympics — 2014, then during the “hunt” for stalls and
pavilions near metro stations in Moscow during the winter of 2016
(“night of long buckets”), when the mayor of Moscow said the his-
torical phrase: “You can't hide behind pieces of paper about prop-
erty acquired obviously fraudulently”. After that, he surfaced again
during the preparation for the “Sobyanin renovation”, and now it is
the same in St. Petersburg. There is no simple answer to it. One
thing is certain: the definition of property rights from the XIX centu-
ry — “Property is the complete and undivided domination of a per-
son over a thing”, has lost its relevance in the XXI century [15].

And finally, the third issue on the list, but not by the importance.
Perhaps it is the first one, or even the only truly fundamental one.
This is a question about the role of residents of “Khrushchevki”
houses and the neighbourhoods in which they are located, and
the entire population of the city in determining the feasibility, scale,
directions and methods of renovation. The prevailing opinion here
among the discussions' participants in social networks is that, for
the population, it is intended the role of extras. “They want to deport
us for the ring road”, “they want to cash in on us again” — these are
still the mildest of the statements encountered on this topic. And
this is the main problem.

The population of the city wants to be an active actor in
the transformation processes taking place in the city, and not their
object, and here they are absolutely right. It is worth thinking seri-
ously over the solution of this problem, and not to dismiss the opin-
ion of residents, even if it is not always correct and relevant.

In conclusion, it is important to formulate several specific pro-
posals which, by the article author’s opinion, would make it possible
to remove the problems associated with the implementation of IDT
programs and projects, at least partially.

Let's formulate three sentences, which, in my opinion, should
begin with (in fact, of course, there are more, but for now at least
limit ourselves to them).

Firstly, it is necessary to introduce a mandatory stage of a com-
prehensive survey of specific territories, buildings belonging to
them, structures of infrastructure elements for the expediency of
their inclusion in the IDT program. The results of the survey and
recommendations should be published in open public resources,
and the population should be informed about the possibility of get-
ting acquainted with the results of the survey.

Secondly, the draft decision on the IDT submitted for discussion
should contain a detailed Master plan of the future territory (indicating
the functional zoning of territories, the placement of real estate objects,
their number of floors, building density, etc.), as well as information
about demolished and reconstructed real estate objects, including
apartment houses, and proposals for the area of settlement residents
evicted in connection with the implementation of the IDT program.

Thirdly, the draft decision on the IDT should undergo manda-
tory public discussions, after which, and taking into account their
results, it should be put to a vote, in which all owners, holders of
other rights to real estate, as well as tenants of real estate on
the territory included in the IDT project (and not only demolished
houses) should participate. In order to make a positive decision
on the implementation of IDT project, it is necessary that more
than 2/3 of the owners/tenants of real estate in the area vote in
favor “For”. Only after that it is possible to arrange a vote on indi-
vidual houses on the inclusion / non-inclusion of this house in
the IDT program.
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KomnnekcHoe pa3BuTue TeppuTopui
U ero «60seBble TOYKN»

CraTbs NocBsLLeHa BONpocam CTaHOBIEHWSA HOBOW A5 COBPEMEH-
Hor Poccum npakTukmn KoMnieKkcHoro passutus tepputopuii (KPT)
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JarenbCTBax, NPoM3oLLIEALLMX Nocne NPUHATUA B fekabpe 2020 r.
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B [papgocTpoutenbHbin kogeke Poccuiickon depepaumv 1 oTaenb-
Hble 3akoHofaTenbHble akTbl Poccuiickon ®epepauum B LENsx
obecneyeHnss KOMMIEKCHOro pas3BuTUS Tepputopuii». NposBeaeH
aHann3 HEKOTOPbIX MOMOXEHWUA 3TUX U3MEHEHUA W HavaBLLeNncs
B CBI31 C 3TUM AMCKYCCUM HA PErMOHaNbHOM YPOBHE, B HaCTHOCTU
B CaHkT-leTepbypre. BbioeneHbl 0CHOBHbIE NPO6neMbI NpUKnaa-
HOMo M (hyHAAMEHTANbHOIO XapakTepa, BbIABMEHHbIE B XOAe STON
OVCKYCCUM, B TOM YWCIEe NPUKNagHble, TakmMe Kak: KpUutepum oTHe-
CEHUs XUIbIX JOMOB K KaTeropuu, nogsiexalient CHocy npu pea-
nuaauum npoektoB KPT; paioHbl pacceneHus Xuteneu, Ybn goma
nonapatot B 3oHy KPT; Bonpockl onpepenenus hopMbl n pasmepa
BO3MELLEHNA COOCTBEHHUKAM W HAHUMATENAM NMOMELLIEHWUI, U3bl-
Maembix B xoge KPT; dyHpameHTanbHble — Lenecoobpas3HoCTb
KPT kak thopMbl peHoBaLmmn XUIULLIHOrO (hOHAA, BTOPXKEHWE B OT-
HOLLIeHWS CO6CTBEHHOCTU Npu peanu3auum KPT n ponb HaceneHus
Kak cyobekta KPT. Ha ocHoBaHuv npoBegeHHOro aHanusa gop-
MYSMPYETCA HECKOMbKO MPeAnoXeHW, HanpasfieHHbIX Ha CoBep-
LLIEHCTBOBaHME 3akoHodaTeNbCcTea U NpakTuku B cpepe KPT.
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The effect of three-stage ionization
on the structure formation of a concrete
mixture during shotcrete

The article deals with the problem of reducing rebound and dust formation, as well as increasing the strength of
shotcrete. It is known that with “dry” shotcrete, the rebound is especially significant, since the mixture does not
have time to acquire sufficient adhesive properties when mixing different phases. As a result, there is an irrepa-
rable loss of a significant part of the applied material. The formation of crystal centers that ensure the strength of
concrete also occurs slower than with “wet” shotcrete, since the contact of the binder with water in the nozzle of
the shotcrete machine is too short. This leads to a decrease in strength characteristics, slowing down the setting
of shotcrete. To solve this problem, a method was developed for applying a concrete mixture to enclosing struc-
tures using a previously patented experimental nozzle and electrostatic treatment. This method, for a long time,
has been successfully used for painting various surfaces, and its modernization will allow the introduction of elec-
trostatics in shotcrete. A systematic ionization of the binder and then the finished mixture is proposed, as a result
of which the shotcrete will be attracted to the shotcrete structure along the power lines. To obtain empirical data
and confirm theoretical calculations, laboratory tests were carried out, during which the samples of both the ini-
tial shotcrete and those exposed to electrostatics were formed. During the application of the mixture, the magni-
tude of the rebound was recorded at various distances of the nozzle with the nozzle fixed on it from the shotcrete
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surface. Samples of the resulting concrete were examined on universal testing machines in order to determine T

the specific heat release, as well as the compressive and bending strength. The experiments showed that elec- /

trostatic treatment allows to speed up the time of the initial setting of the cement dough due to faster hydration of 'r .

the mixture. An improvement in the strength of shotcrete and a significant reduction in rebound were recorded. { o= =
Keywords: shotcrete, electrostatics, ionization, corona electrode, material rebound, particle charging, shotcrete &

density, shotcrete strength | S
INTRODUCTION example, by the manufacturer) [1]. However, manu- | Semenov Alexey Lvovich,

hen shotcreting by the “dry” method,

a ready-made factory mixture is often

used, delivered in bags, or by dump truck,
where the ratio of “cement — filler” is on average
300 kg per 1,000 liters. With this composition, you
will get about 350-360 kg. per cubic meter of shot-
crete concrete. This is due to taking into account
the rebound, that is, the loss of the mixture during
the production of works. Moreover, the shotcrete of
enclosing structures varies in the degree of losses:
applying shotcrete to walls with maximum compli-
ance with technology makes it possible to reduce
losses by up to 15 %, and working with the ceiling
can lead to losses of up to 35 %. If we take into ac-
count that manufacturers of ready-made mixtures do
not recommend reusing the rebound material, which
is fully justified by a sharp decrease in strength char-
acteristics, then the still unresolved problem of irre-
trievable losses of the finished shotcrete mixture is
relevant, and the search for its solution is economi-
cally more than justified.

One of the ways to regulate the properties of
shotcrete is the use of alkali-free setting accelera-
tors based on aluminum sulfates and hydroxosul-
fates. It is proposed to mix such additives in a ratio
of 1-5 % of the binder weight, which makes it pos-
sible to increase the rate of formation of the primary
structure by a factor of 2-3.5 (such data is given, for

facturers everywhere recommend using a plasti-
cizer to achieve the most optimal result. In addition,
these additives are toxic to humans, especially in
the form of powder and dust, fire and explosion
hazardous, the effect on metal in the presence of
water is also negative [2]. Taking into account
the cost of such additives, the issue certainly re-
mains unresolved and open.

There is another problem of “dry” shotcrete, as
the water-cement ratio and workability of the mix-
ture are, in fact, under the control of the nozzle op-
erator: because he directly regulates the water sup-
ply and, by his own decision, its volume can be
increased or decreased'. It is easy to make a mis-
take here: too liquid shotcrete concrete, when ap-
plied, will not achieve sufficient adhesion to
the shotcrete surface and will begin to slip; too thick
concrete will not have enough water for hydration,
which is discussed in detail by A. Neville in an ex-
tensive work on the properties of concrete and fur-
ther in the Jensen-Hansen model [3]. Of course,
this is more relevant when using a filler of larger
sizes, but it is also true for shotcrete. It is believed
that the structure formation of concrete ends on
the 28th day after application, but in fact, even un-
der normal conditions of sealing and application of
shotcrete, samples can often contain non-hydrated
cement grains containing calcium silicates of both
C3S and C,S [4, 5]. In such cases, the amount of

1 Guidelines for the use of shotcrete in the construction, repair and restoration of building structures of buildings and structures. Moscow,

Tsniipromzdaniy Publ., 2007; 31.
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Ca(OH), is not enough, and the strength may not correspond to
the vintage.

In addition, lack of water leads to increased dust formation,
which again (especially in the presence of fiber and accelerators)
can lead to negative consequences up to poisoning the operator.

The solution to the rebound problem is also important on
the other hand: “dry” shotcrete does not allow applying large vol-
umes of the mixture (up to 4 m%h), the work can be significantly
delayed by the execution time [6]. It is also necessary to take into
account the factor that shotcrete contains more binder for better
workability, so, it is more expensive than conventional mixtures.
Thus, the loss of material is more noticeable here.

Improving the strength of concrete is an equally urgent task that
has been studied for a long time. There are many ways to activate
the binder and concrete mixtures of solution methods, which are
described in detail in one of the review articles [7].

First of all, we note that, as it was already mentioned above, in
order to increase the strength characteristics, the importance of
the water content in the shotcrete mixture cannot be overestimated,
since it is the water molecules that lead to the formation of calcium
hydroxide, whose crystal structures are comparable in size to
the crystal lattice of the main minerals. As a result, the destruction
of the surface layers of the initial cement occurs during the forma-
tion of the cement dough and the formation of its structure. On
the other hand, water molecules create hydrate shells. The active
centers of the particles are separated by energy barriers on the sur-
face of these particles, so it is already obvious that it is necessary
to influence various activating technologies that would speed up
the process of joining water molecules and hydration of cement in
order to increase strength characteristics.

In addition, the shotcrete process itself requires improvement to
reduce rebound and dust formation, as well as overall material sav-
ings.

GENERAL PRINCIPLE OF ELECTROSTATIC
TREATMENT OF SHOTCRETE

One of the solutions to the problem is the three-stage ionization
of the shotcrete mixture in the technological scheme created using
the previously developed experimental nozzle (Fig. 1) and com-
pleted on the basis of the “Duo-mix 2000” mixer pump [8]. This

Fig. 1. Scheme of the experimental nozzle for the mixing pump
“Duo-mix 2000”

invention was based on the principles of a long-established and
successfully proven electrostatic painting, based on the discover-
ies of the American scientist Gerald Ransburg. With this method of
application, the paint and varnish material passes through an elec-
trostatic field formed by the electrodes and receives a negative
charge. As a result, the sprayed material moves along the force
lines between the spraying device and the surface to be painted, it
is attracted to the latter, which allows to sharply reduce the rebound
and loss of paint particles of the precipitating paint-air mixture.
Moreover, this technology has been recently used for liquid paint
material.

Of course, the principle of shotcrete has similarities with stain-
ing, but also numerous differences that need to be taken into ac-
count. Let us consider in detail the developed technological
scheme for the application of shotcrete using electrostatics (Fig. 2).
For convenience and simplification, we will take for 100 % charging
during electrostatic painting, comparing similar processes in
the processing of sand-cement suspension.

The first stage. The dry shotcrete mixture enters the receiving
hopper of the “Duo-mix 2000” mixer pump 7, where compressed
air is supplied from the compressor 2. Then the air-powder fraction
is sent to the ejector pump 3, where, according to the Bernoulli prin-
ciple, ionized negative ionized air is supplied from the ionizer 4,
equipped with a crane 5. It is experimentally determined that at

SECOND 14
CHARGE oF Reinforced
Tribostatics _THIRD =} |surface for
CHARGE £ casting the
6 The nozzle. 7 “Corona s %] | [mixture
Mixing of the electrode ol |
—\ mixture &
Dry mix _:| |z & 15 :
%%7‘5{7‘{7 1 FIRST ; T
/ CHARGE d Cascade module <IN
lonization H 12V — 60kV ] .
Al N — ’ Ejector 3 g . — Grounding
r —= —
C————— —
T 5 *Te & €. e
Fluidization Water tank
: L
(b5 crane
. ) 8 Power unit | 17
N Air lonizer | 4 —IF’_|<’_ i~ 12V, 400A | —
- ump ™ ]
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Fig. 2. Scheme of shotcrete cement-sand mixture using three-stage electrostatic charging
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the first stage, the mixture is charged by 30-45 %, depending on
the composition.

The second stage. The negatively charged mixture enters
the sprayer 6, consisting of an inlet nozzle 7 and a vortex nozzle 7,
where water is supplied from the tank 8 by a pump 9 through
a shut-off valve 10, which is calculated to be necessary for mixing
with the dry mixture and forming shotcrete. At the inlet to the nozzle,
the dry mixture is combined with water, while part of the charge is
lost. To compensate for these 15 % losses, the resulting three—
phase suspension is stirred by vortex motion in a nozzle made of
special plastic, where due to the resulting tribostatic friction it is
charged again with negatively charged electrons.

The third stage. A voltage (12 V) is supplied from the voltage
generator 17 and through the cascade module 72 to the corona
electrodes 13 mounted on the nozzle and insulated from break-
down by fluoroplast [9]. At this stage, the mixture passes through
the ion corona and is additionally charged with negative charges by
about 20 %, which in total gives a 50 % charge of the cement-sand
mixture relative to the electrostatic coloring. Further, at the moment
of settling on the thrown and grounded shotcrete surface 74, two
processes occur simultaneously: a change in the force vector of
the aerodynamic motion of the mixture to the opposite and the dis-
charge of negatively charged electrons. The first process causes
the rebound of the finished mixture from the shotcrete surface.
The second one, according to Coulomb's law, compensates for this
due to three—stage ionization and, accordingly, an increase in
the Coulomb force of attraction.

In addition to solving the problem of reducing the rebound, it was
also assumed that the electrostatic activation of the mixture would
lead to a more active wetting of the binder, acceleration of the ce-
ment dough setting without the introduction of accelerators and its

more complete hydration, as well as an increase in the strength of
the final shotcrete [10-12]. The introduction of electrostatics should
also reduce dust formation during “dry” shotcrete due to the attrac-
tion of the gas-dust fraction to the surface to be thrown.

PROCEDURE FOR CONDUCTING EXPERIMENTS

After the development and implementation of this scheme,
the authors began field tests and laboratory experiments to confirm
the theoretical calculations. The research was conducted on
the basis of the Voronezh State Technical University.

The water-cement ratio, V/C, was taken as 0.38. The working
pressure in the sprayer was maintained in the range from 0.2 to
0.6 MPa, the departure speed was 150 m/s. The adjustment of
the mortar torch was based on an assessment of the uniformity of
the mixture and the characteristic greasy gloss. 6 layers 1.5-2 cm
thick were applied to the vertical surface to bring the total thickness
to 10 cm for further extraction of experimental samples. The layers
were applied at a distance of 1 m to 50 cm at an angle of 900 to
the vertical surface being thrown. Since no setting accelerator was
used, the interval between applying layers ranged from 20 min to
4 hours. Shotcrete was carried out from the bottom up, the rebound
material was removed and weighed in order to plot the rebound for
each material.

When evaluating the results, the parameters set by GOST
standards and Labor Protection Rules for the operation of electrical
installations were taken into account.

Shotcrete of the enclosing surface was carried out with the ap-
plication of ready—made mixtures of two types intended for “dry”
shotcrete — SHOTCRETE B25 and SHOTCRETE B30, the main
parameters of which are given in Tables 1 and 2.

Table 1. Main characteristics of mixtures used for experiments on electrostatic charging of shotcrete

Name of the mixture Composition 1 (SHOTCRETE B25) Composition 2 (SHOTCRETE B30)
Basic Description 2}2;;2;3;:;C;LZT;Z;E”;:GEE?r of large de- Using high-quality cement
Concrete class B25 F200 W10 B30 F400 W12
Appearance Dry, loose grey homogeneous mixture Dry, loose homogeneous mixture of gray color
Filler size, mm 2.5 25
The amount of mixture per 1 m® of shotcrete, kg 200 200
Thickness of application of one layer, mm 4 4
Material consumption, kg/m? (with a layer thickness of 10.0 mm) | ~20 Before 20
Average compressive strength: MPa kg/sm? MPa kg/sm?
1 day, at least 10 102 15 153
2 day, at least 15 153 20 203.9
28 days, at least 32.7 3334 35 356.9
Water resistance W18 W10
Frost resistance, cycles F1200 F1300
Adhesion strength to the concrete surface, MPa, not less 1.5 1.5
Water absorption, kg/m?h 0.5, no more 0.4 0.4
Shrinkage Unshrinkable Unshrinkable
Modulus of elasticity, GPa 20 25
Content of chlorine ions, %, no more 0.1 0.1
Class in accordance with GOST 56378-2015 R3 R3 >
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> Table 2. Composition for the preparation of a control standard DETERMINATION OF SPECIFIC HEAT RELEASE
mixture of shotcrete AND REBOUND OF THE SHOTCRETE MIXTURE
] Composition 1 Composition 2 Specific heat was determined using an adiabatic calorimeter
Indicators (SHOTCRETE B25) (SHOTCRETE B30) according to GOST 24316-80 “Concrete. Method for determining
Fvoe o binder Cement grade PG 400 Cement grade PG 500 heat release during hlardenmg . Control samples after elegtrostatlcs
yp (GOST 10178) (GOST 10178) show that the formation of cement stone of the treated mixture oc-
curs more rapidly, since hydration, which began in the nozzle, oc-
Type Sand according to TU Sand according to TU curs faster, and the outline is better compacted. There is a uniform
of placeholder 5745-001-162168921-06 | 5745-001-162168921-06 increase in heat generation, slowing down after about an hour
Size of filler 29 09 (Fig. 3). Thus, electrostatic treatment cannot yet replace the use of
particles, mm ' ’ setting accelerators, where this time is reduced to 20 min, but it
. accelerates the initial setting twice, which makes it possible for fur-
Compliance of o
the filler with Respond Respond ther scientific research.
the sieving curve Data on reducing the rebound of the mixture when applying
shotcrete after applying electrostatics is shown in Fig. 4.
The efficiency of electrostatic treatment was evaluated by
the following parameters: 60.00
1. D.|rectly in the process of shotcrete — visually to accelerate Control sample, B25
the setting of cement dough, reduce the degree of rebound and Control sample, B30 ,/
reduce the gas-dust fracltllon. . . 50.00 - = = B25 after electrostatic treatment ,’ P
2. In laboratory conditions — according to the acceleration and . 7 ¢
. o i = = = B30 after electrostatic treatment Vv
increase of strength gain in 28 days and the characteristics of ce- 2 /
ment stone. = 40.00
Additional tests were carried out separately to determine and =]
optimize the electric field strength depending on the strength char- ?,
acteristics and the degree of rebound. S 30.00
Based on the visual evaluation and registration of the results, s
the following data on the initial setting of shotcrete were obtained ;
(Table 3). g 20.00
Table 3. Duration of initial setting of shotcrete B25 and B30 ®
. ) . 10.00
Initial setting, min
Concrete class )
After electrostatic treatment
Standard i
(average time) 0 3 20 80 120 160 240
B25 240 56 Time, min
B30 240 53 Fig. 3. Specific heat release of shotcrete samples B25 and B30
in the first 4 hours after application
20.00
15.00
10.00
0.00
1 2 3 4 5 6 7 8 9 10 11

%

B Minimum bounce B25, % B Minimum bounce B30, %

Fig. 4. Minimum rebound of shotcrete grades B25 and B30 after electrostatic treatment, %



HeaBmXnMMOoCTb: 3KOHOMUKA, ynpaeneHune

MexayHapoHbI Hay4HO-TEXHUYECKUIA XXypHan

TEXHOJIOTUA U OPTAHU3ALUA CTPOUTENIbCTBA

INVESTIGATION OF THE EFFECT OF THE MIXTURE
ELECTROSTATIC TREATMENT ON THE STRENGTH
OF SAMPLES

The study of the effect of electrostatic treatment of the mixture on
the strength of shotcrete samples was carried out on a universal testing
machine Instron 1100 HDX. For this purpose, strength tests were

carried out on 6 samples of each concrete with a size of
100x100x100 mm (Fig. 5) to determine strength characteristics accord-
ing to GOST 10180-2012 (according to control samples) and flexural
and compressive strength according to GOST 310.4-8123. The sam-
ples were stored in a normal hardening chamber (at ¢t = 20 °C) and
tested at the age of 1, 2, 7, 14, 28 days. The results of the change in
the tensile strength are shown in the graphs (Fig. 6-13).

Fig. 5. Instron 1100 HDX universal testing machine and shotcrete samples for strength testing

-, 60.00

1 2 7 14 28
Test period, day

Fig. 6. Graph of changes in the compressive strength of shot-
crete B25 before and after electrostatic treatment
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Fig. 7. Graph of changes in the bending strength limits of shot-
crete B25 before and after electrostatic treatment
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Fig. 8. Graphs of changes in the compressive strength limits of
shotcrete B30 before and after electrostatic treatment
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Fig. 9. Graphs of changes in the bending strength limits of shot-
crete B30 before and after electrostatic treatment

GOST 10180-2012. Concrete. Methods for determining the strength of control samples. URL: https://files.stroyinf.ru/Data2/1/4293782/4293782275.pdf
GOST 310.4-81. Cements. Methods for determining the ultimate strength in bending and compression. URL: https://files.stroyinf.ru/Data2/1/4294853/4294853167 .pdf

#1/2023




#1/2023 MexxayHapoHbIN Hay4HO-TEXHUYECKUA XypHarn HeaBuXUMOCTbL: 9KOHOMUKA, ynpasneHne

TEXHOJIOTUA U OPTAHU3ALUA CTPOUTENILCTBA

64

60

50 6 sample 5sample ... 4 sample

40
1 sample

30 2 sample

20

Compression stress of the sample, MPa

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Compression deformation, %

Fig. 10. Compression test of shotcrete samples B25 before electrostatic treatment (28 days)
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Fig. 12. Compression test of shotcrete samples B30 before electrostatic treatment (28 days)
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Fig. 13. Compression test of shotcrete samples B30 after electrostatic treatment (28 days)

CONCLUSION

We conclude that the electrostatic treatment allows to speed up
the time of the initial setting of the cement dough. From the point of
view of strength gain, the mixture of concrete B25 reacted more
strongly to electrostatic charging, and in concrete B30, the accel-
eration of strength gain was noted at the early stages of hardening,
then it approaches standard indicators.

It was revealed that the acceleration of setting and the increase
in the strength of shotcrete occurs due to faster hydration of
the mixture.

In addition, the use of electrostatics during shotcrete makes it
possible to reduce dust formation in the working room due to the at-
traction of particles along force lines to the working surfaces.

Experimental data showed that the effect of electrostatic treat-
ment on rebound is almost the same: the indicator decreased from
20-25 % to 5-6 %, but for stronger concretes, the volume of
the mixture lost during application is less by 0.5-1 %.
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Hble cBOWCTBA. B pe3dynsrate nponcxogut HeBOCMONHMMAas noTe-
ps 3HAYUTENBLHOM YacTn HaHocumMoro matepuana. O6pasoBaHue
KpUCTanIM4yeckux LIEHTPOB, o6ecrneynBaroLmx Habop MpOYHO-
CTV 6eTOHa, TaKxXe MPOUCXOANT MeAJSIEHHEE, YeM NPU «MOKPOM>
TOPKPETMPOBaHUW, NOCKOMNbKY KOHTaKT BSXYLLEro ¢ BOAOM B CO-
nne TOPKPeT-MallUMHbl CAULLKOM KPaTKOBPEMEHHbIN. 3TO npu-
BOOMT K CHVKEHMIO MPOYHOCTHBIX XapaKTEPUCTUK, 3aMEQJIEHMIO
CXBaTblBaHNS TOpKpeT-6eTOHAa. B KkadecTBe pelueHus OaHHOW
3afjayn 6bin paspaboTaH METO[ HaHeceHWs GEeTOHHOW CMecu
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Ha Orpaxkfarollime KOHCTPYKUMM C NMPUMEHEHVWEM paHee 3ana-
TEHTOBaHHOW 3KCMepUMeHTanbHOM (hOPCYHKM U 3neKTpocTaTu-
Yeckor 06paboTKW. [aHHbIN crnocob AaBHO WM YCMELIHO npume-
HAETCA MpW OKpaluVMBaHWM PasfnuyHbIX MOBEPXHOCTEN, a €ero
MoJepHM3aLma NO3BONUT BHEAPATL SNIEKTPOCTATUKY B TOPKPETU-
poBaHue. MNpegnaraeTcs NoatanHas MOHM3aLUMs BAXYLLEro, a 3a-
TEM 1 rOTOBOW CMecCH, B pe3ynbrarte Yero TOPKpeT-6eToH 6yaeT
NPUTArMBaTLCA K TOPKPETMPYEMOWN KOHCTPYKLIMK MO CUNOBbLIM -
HUAM. ,D,J'IH nony4yeHnsa smMnnpuyecknx gaHHbIX 1 noaTBepXxaeHunsa
TEOPEeTMHECKMX pacHeToB NMPOBOAMNMCL NlabopaTopHble UCMbITa-
HYS, B XOA€E KOTOPbIX hopMUpoBanncb 06pasLibl Kak MCXOQHOMO
TOPKpeT-6eTOHa, Tak M NOABEpPraBLUErocs BO3OENCTBUIO 3MeK-
TpocTaTukn. Bo Bpems HaHeceHus cMmecu chukcupoBanach Be-
NM4MHA OTCKOKA Ha PasfMyHbIX PacCcTOsHWSAX comna C 3akpe-
NJIEHHOW Ha HEM (hOPCYHKOWM OT TOPKPETUPYEMOW MOBEPXHOCTM.
O6pa3sLpl NoNy4eHHOro 6eToHa UCCNefoBanvcb Ha yHMBepcarb-
HbIX UCMbITaTeNbHbIX MALLMHAX C Lieflblo OnpeaeneHns yaenbHoro
TennoBbIAENEeHNs, a TaKkxe npegena NPoYHOCTU Ha cxaTue U us-
rn6. MNpoBeaeHHbIE ONbITbl MOKa3anM, YTO 3MeKTpocTaTnyeckas
06paboTka NO3BOMNAET YCKOPUTb BPeMsi MEepBUYHOrO CxBaTbiBa-
HWS LLEMEHTHOrO TecTa 3a cHeT 6onee 6bICTPOK rugparaumm cme-
cu. 3adMKCUpPOBaHO yny4LleHne nokasartenen no Habopy npouy-
HOCTV TOPKPETOETOHA M 3HAYUTENBHOE YMEHbLLEHNE OTCKOKA.

Knto4yeBble crioBa: TOPKpeTMpOBaHUe, SN1eKTpocTaTuka, NoHN3n-
poBaHve, KOPOHUPYOLMI 3NIEKTPOA, OTCKOK MaTepuana, 3apsia-
Ka Yactuy, M/IOTHOCTb TOPKPET-6ETOHA, NMPOYHOCTb TOPKPET-6€-
TOHa
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“Timeback” concept — the future
of the comfortable urban environment

In modern urban life, especially in large cities and megapolises, the principle of time-saving for residents is be-
coming increasingly important. Residents should be able to get to work, studies, shops and other places where
they spend their time quickly and conveniently. In current Russian practice, this principle is most widely applied
in the updated concept of urban space development implemented by the Samolet Group — the company's inno-
vative approach is implemented in the “timeback” concept, which provides methodological connection of all ele-
ments and directions of development within the target vector of sustainable territorial development. The analysis

of competitiveness factors in the context of introducing the “timeback” concept into development practice leads ==
to the conclusion that the introduction of the concept can improve the quality of housing and the level of service, s
as well as more efficient use of investment potential of the territory and solve the marketing tasks and product Vi

promotion. In the medium and long-term aspects, a comprehensive introduction of the “timeback” concept within
the company's project portfolio can contribute to the formation of a positive reputation of the developer, its long-
term competitiveness, and positively influence the regional market as a whole, contributing to improvement of
the product quality and competition.

Keywords: spatial and territorial development of territories, complex residential development, development, time-
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eveloping a strategy for the spatial and territo-
Drial development of residential real estate is

a solution to a wide range of tasks. Under
modern conditions, these tasks cover all spheres of
life and require consideration of many factors, many
of which directly or indirectly come into conflict and
thus form the areas of optimal decision-making in
the presence of alternative scenarios and develop-
ment concepts [1, 2].

The formation of comfortable residential urban
development includes a number of principles that
should be considered in the design and construc-
tion of urban housing estate [3-6]:

e functionality and convenience: urban develop-
ment should be convenient and functional, i.e.
provide residents with access to necessary ser-
vices and amenities. This can include shops,
pharmacies, schools, kindergartens, sports
grounds and other infrastructure facilities;

environmental friendliness: it is important to
ensure that urban development is environ-
mentally friendly. This requires the provision of
green spaces, parks, squares, as well as
the use of environmentally friendly materials in
construction;

safety: it is important to ensure the safety of
residents in urban development. This could be
done by installing security cameras, lighting
the territory, landscaping entrances and roads;

ergonomics: urban development must be er-
gonomic, i.e. take into account the needs of
residents for comfortable and functional living
spaces. This can be achieved through the de-
velopment of projects for residential complex-
es taking into account the peculiarities of
the life style of various population groups;

e accessibility: it is important to ensure that
residential buildings are accessible to all

groups of population, including people with
disabilities. This requires the provision of spe-
cial infrastructure facilities, such as ramps,
elevators, as well as provide unhindered ac-
cess to infrastructure facilities;

e social adaptation: it is important to ensure
the social adaptation of residents in urban de-
velopment. This can be achieved through
the development of social support programs,
holding social and cultural events, creating
conditions for active communication and in-
teraction of residents.

In modern conditions of urban life, especially in
large cities and megapolises, the principle of time-
saving for residents is becoming increasingly im-
portant. Residents should be able to get to work,
studies, shops and other places where they spend
their time quickly and conveniently.

In current Russian practice, this principle is
most widely applied in the updated concept of ur-
ban space development implemented by the Samo-
let Group — the concept of “timeback”.

Samolet Group is the fastest growing public
company in Russia by 2021 and one of the largest
federal corporations in the field of proptech and de-
velopment. The following business areas are devel-
oping within the perimeter of the group: an online
real estate services platform “Samolet+”, a manage-
ment company, commercial and rental real estate
funds, development projects in all segments across
Russia, residential housing, resort real estate and
others.

At the end of 2021, the external valuation of as-
sets reached 532.9 billion rubles, including a land
bank of 29.0 million square meters of marketable
area and a brand worth 34.3 billion rubles.
The Group is one of the backbone organizations of
the Russian economy and ranks the 1st place in
the Moscow region in terms of current construction

121552, Russian Federation;
elhashem@samolet.ru

Fedulova Nina Sergeevna,
Project Director; Samolet Group; 19
Yartsevskaya st., Moscow, 121552,
Russian Federation;
N.fedulova@samolet.ru

Beliakov Sergey Igorevich,
Candidate of Economic Sci-

ences, Senior Lecturer, Associate
Professor, Associate Professor of
Construction Organization and Real
Estate Management Department;
Moscow State University of Civil
Engineering (National Research
University) (MGSU); 26 Yaroslavs-
koe Highway, Moscow, 129337,
Russian Federation; ID RSCI:
587836, Scopus: 39763951700;
osun_kaf@mgsu.ru




#1/2023

MexxayHapoHbIN Hay4HO-TEXHUYECKUA XypHarn

HeoBmX1UMOCTb: SKOHOMMUKA, ynpaeneHune

OTEYECTBEHHbI U 3APYBEXHbIi ONbIT

68
p and the 2nd place in Russia. It has representative offices in more Estimated time economy
than 100 cities of Russia and the CIS countries and a staff of about
5,000 employees. The declared mission of the company is to create Category/characteristic Timeback
a new quality of life in modern urban area and save people the most Minutes Hours Days
; H
valuable resource — time' 2 2, ard perweek | permonth | per year
One of the key factors in the dynamic development of the brand -
) ) - ) Parking lots 30 2.25 0.9
of Samolet Group is social responsibility and focus on the introduc-
tion and development of the most modern approaches to creating School 300 225 9
a comfortable living environment in a complex urban development. Kindergartens 300 295 9
The company’s innovative approach is now systematically pre- -
sented in the “timeback” concept, which provides a methodologi- Neighborhood Center 60 45 18
cal connection of all elements and directions of development within Jobs 600 45 18
the target vector of sustainable territorial development. Sports infrastructure 60 45 1.8
The implementation of the concept is based on the traditional
: P ) ) P Commercial infrastructure 60 45 1.8
pyramid of basic needs (Fig. 1).
Recently, the concept of “cashback” has become part of everyday Social infrastructure 10 0.75 03
life. However, time is presented as a much more valuable resource Recreational areas 10 075 03
than money. The “timeback” concept is designed to give days and (parks, embankments) ’ '
whole months back to people by creating convenient services Master plan 20 15 0.6
and advanced infrastructure. Thanks to the thoughtful characteristics -
of the product, residents are given extra time for their daily chores and Balconies 30 225 0.9
leisure activities. These advantages can be roughly divided into capi- Functional layouts 5 0.375 0.15
tal/basic “hard” and local, less resource-intensive “soft”. Extra-apartment
The most significant time-saving aspects are achieved due to: storerooms 60 45 18
e apartments with finishes and furnishings that save time in Soft
finding the optimal environment and installation;
. ) . Smart Home 53 3.975 1.59
e apartments with smart home technologies that save time on
routine tasks; Apartment decoration 990 74.25 29.7
e apartments in an eco-friendly location that save time on recu- Furniture 120 9 3.6
peration; Wheelchairs in public areas 35 2.625 1.05
. fuII-ero!ged city blocks that save time on tedious commuting Through passage in public areas 35 2625 105
to the right places;
. . » Modern elevators 28 2.1 0.84
e apartments with a “smart” management company that save
time on household chores; Facades 0 0 0
¢ |ocal operators of quality education and medicine. Yard improvement 60 45 1.8
According to the calculations of Samolet Group specialists, Playhub 60 45 18
the approximate amount of time for each product parameter, which
. : o Amount 2,926 219.45 87.78
residents save due to the available set of characteristics is
Self-actualization

Desire to become the most that one can be

Esteem
Respect, self-esteem, status, recognition, strength, freedom

Love and belonging
Friendship, intimacy, family, sense of connection

5. The field of basic needs of buyers
. when buying a first home

Safety needs :
Personal security, employment, resources, health, property |

) Physiological needs
Air, water, food, shelter, sleep, clothing, reproduction

Fig. 1. Pyramid of basic needs of residents

1 The Samolet Group entered the rating of sustainable development of Russian business. Date Views October 10, 2022. URL: https://samolet.ru/investors/press/gruppa-samolet-
voshla-v-rejting-ustojchivogo-razvi/ (rus.).

2 The value of the assets of the Samolet Group increased by 38 % to rub 532.9 billion, according to Cushman & Wakefield. Date Views October 11, 2022. URL: toimost-aktivov-
gruppy-samolet-vyrosla-na-38-do-5/ (rus.).

3 Samolet Group and a group of private investors invested in the express delivery service “Darkstore at home”. Date views October 11, 2022. URL: amolet-i-gruppa-chastnyh-
investorov-vlozhilis-v-s (rus.).
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determined (Table). The calculation shows how many minutes per It is obvious that the introduction of a number of these innova-
week, hours per month and days per year are saved on average. tive solutions should be considered in the complex of tasks to en-

Thus, the total indicator shows that the value of the total “time- sure the long-term competitiveness of the projects under consid-

back” at the time of purchase can reach ~ 88 days. Annually, resi-
dents receive up to 55 days of extra time for their business and
leisure activities due to the thoughtful product characteristics.
Based on the variation modelling of the qualitative and quantita-
tive composition of the integrated development in accordance with
the “timeback” concept, the developer can create long-term plans
for the phased formation of the residential environment. Fig. 2

eration and the development company as a whole [1, 2, 7, 8].

The main factors determining the competitiveness of invest-
ment projects of complex residential development are (in descend-
ing order of importance) [9-12]:

1. Quality of housing and level of service: the developer should
strive to create high-quality housing that meets the requirements

shows an example of such a development plan based on the “Myt- and expectations of buyers. In addition, it is important that the de-
ishchi Park” residential complex project being implemented in Myt- veloper provides a high level of service, such as after-sale support,
ishchi, Moscow region. quick resolution of problems, etc.

2021-2023
Different heights
Quarterly development

L]
L]
e Yard without cars / privacy
e Ground level entrance
e Play-hub 2023-2025
e Sport-hub e Garbage separation
o Pet friendly e Art objects
¢ Through entrances e Flexible planning solutions
e |Increased glazing of common areas o Neighborhood centers
o Wheelchair / Bicycle * Mix of housing formats 2025-2030
e Functional planning solutions e Sharing of transport in the districts . .
e Variety of facade, landscaping, design of o Development of external transport * Flexible housing
common areas e Ecopark, smart gardens ® Closed-end mutual fund of commercial real
e Saving balconies o Individual rates estate of your house
o Increased proportion of balconies/terraces e Educational and educational complexes
o Ground parking o Transformer apartments
o Underground parking o \Virtual concierge
o Developed commercial infrastructure

Fig. 2. Long-term plan for the formation and development of a comfortable environment (on the example of the residential complex
“Mytishchi Park”)
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2. Price: price is a key factor affecting the competitiveness of
the developer. The price must be competitive and compliant with
market conditions.

3. Location: location is the determining factor determining
the potential of the area and the demand for the product.

4. Developer's reputation: a developer’s reputation in the housing
market plays an important role. A developer with a solid, positive repu-
tation can attract more buyers and, in some cases, set higher prices.

5. Innovation: developers who incorporate new technologies
and innovations into their projects, such as the use of eco-friendly
materials, automation of home systems, and other amenities, can
attract more buyers.

6. Financial sustainability: the competitiveness of a project also
depends on its financial sustainability. The developer must have
sufficient financial resources to complete projects on time, as well
as have sufficient financial reserves for new projects.

The analysis of the above factors in the context of introducing
the “timeback” concept into development practice leads us to
the following expert conclusions:

1. In the short term: the introduction of the “timeback” concept can
improve the characteristics of the quality of housing and the level of
service, as well as more efficient use of the investment potential
of the territory and solve the tasks of marketing and product promotion.

2. In the medium and long-term aspects: the integrated imple-
mentation of the “timeback” concept within the company's project
portfolio can contribute to the formation of a positive reputation of
the developer, its long-term competitiveness, as well as positively
influence the regional market as a whole, contributing to improving
the quality of the product and competition.

Thus, saving time for residents is an important factor in the for-
mation of comfortable residential urban development and should
be taken into account when designing and building new residential
complexes and infrastructure. The implementation of the “time-
back” concept can effectively contribute to solving a set of tasks of
urban development of territories and improving the effectiveness of
the development company.

The article was prepared on the basis of the authors' report
within the framework of the National Scientific and Practical Confer-
ence with International participation “Housing and Urban Environ-
ment” on October 20-21, 2022, Moscow, NRU MGSU.

KoHuenuusa «taum63k» — éyayuiee
YAOGHOM ropoACcKou cpefbl

B coBpeMeHHbIX YCrnoBusiX FOPOACKOM XW3HW, B OCOOEHHOCTMU
B KPYMHbIX ropogax 1 Mmeranonucax, Bce 60sbLlee 3Ha4eHue npu-
obpeTaeT NpUHLMN 06eCneYEHNss IKOHOMUN BPEMEHU ANS XUTE-
nen. XXutenu JomkHbl UMeTb BO3MOXHOCTb 6bICTPO M YOOOHO J0-
6upaTtbCA OO MecT paboThbl, y4ebbl, MarasamHoOB U OpPyrux MecT,
rae OHW MPOBOAAT CBOE Bpems. B akTyanbHOW poccuinckon npa-
KTUKE JaHHbIN NPUHLMM MOMyYaeT Haubomnee LUMPOKOE NpUMEHe-
HWe B OOHOBMEHHOW KOHLEMNLMM pa3BUTUS FOPOACKOro NPOCTpaH-
cTBa, peanuadyemon K «CamoneT», — MHHOBALMOHHbIA MOOXOA,
KOMMaHuUM peanuayeTcs B KoHuenuuu «Tanmbak», obecrneyvsa-
IOLLEN MEeTOAOSIOMMYECKY0 CBA3b BCEX 3MIEMEHTOB M Harnpase-
HW/A OEBENOMMEHTa B pamMKax LIesieBoro BekTopa yCTOM4MBOrO
TeppuTopuanbHOro passuTus. AHanu3 (PakTOpPOB KOHKYPEHTO-
CMOCOBHOCTU B KOHTEKCTE BHEOPEHWSA B NPaKTUKY AeBESIoNMeHTa
KoHUenuun «TanmMo6ak» No3BOSISET CAenaTh BbIBOAbI O TOM, YTO
BHEOPEHWE KOHLIEMLMN MOXET CMOCOOGCTBOBATL YYHLLEHUIO Xa-
PaKTEepUCTUK Ka4yeCcTBa XWibsl U YPOBHSA CEPBUCA, a Takxke bonee
3(PPEKTUBHOMY UCMOSNb30BAHUIO WHBECTULMOHHOIO MOTeHuma-
na TeppuTopyM N PELLIEHNIO 3aAa4 MapKeTUHra U NpoaBUKEHUs
npogykTa B CpegHecpo4HOM W AOSAIrOCPOYHOM acrekTax, KOM-
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Construction and real estate: innovations
of the legal regulation system

The article presents an overview of the main changes in the legal regulation of public relations in the field of real es-
tate management and housing and communal complex, state registration of real estate, state cadastral valuation,
regulation of land relations, construction and urban planning from January 1, 2023 to March 31, 2023.

Changes include: the entry into force of amendments to the Law on State Registration of Real Estate; the introduc-
tion of regulations on the state cadastral assessment of buildings, premises, structures, construction in progress,
parking spaces in 2023; the introduction of regulations aimed at extending the features of regulation of land rela-
tions; the introduction of methods for determining the estimated cost of construction using federal unit rates and
their individual components; establishment of the procedure for the formation and maintenance of the information
resource of the federal targeted investment program; determination of the procedure for the implementation of fe-
deral state control (supervision) in the field of safe use and maintenance of hazardous technical devices of buildings
and structures; exclusion from the list of acts that are not covered by the mechanism of the “regulatory guillotine”
of a number of regulatory legal acts; determination of the procedure for conducting electronic auctions for sale of
a land plot in state or municipal ownership; introduction of the Methodology for determining the amount of payment
for the creation of an artificial land plot; change in the conditions for providing personal data of real estate owners to
third parties; regulation of certain issues in the field of urban development; change in the procedure for organizing
and conducting non-governmental expertise of project documentation and engineering survey results; introduction
of Rules for connecting (technological connection) of capital construction facilities to telecommunication networks;
changing the Rules for establishing and determining the standards for the consumption of utilities and the stand-
ards for the consumption of communal resources consumed during the use and maintenance of common property
in an apartment building; clarifying certain provisions concerning the overhaul of common property in an apartment
building; innovations in the calculation of tariffs in the field of water supply and sanitation; the introduction of a new
federal assessment standard “Assessment of intellectual property and intangible assets (FAS XI)”.

Keywords: amendments, additions, legislation, construction supervision, forensic construction and technical expertise,
forensic land management expertise, state registration of real estate, participants in shared construction, estimated cost
of construction, apartment building, market value, utilities, preferential mortgage, “garage amnesty”, urban planning

Note. Official website of the State Duma of the Federal Assembly of the Russian Federation’; Official Internet Portal
of Legal Information?; Rossiyskaya Gazeta Internet portal’; ConsultantPlus legal reference system*; Legal Informa-
tion portal “Garant.ru”; Information portal “RBC Real Estate”®; Official website of the Government of Russia’; Official
website of the Ministry of Construction and Housing and Communal Services of the Russian Federation®; Official
website of the Ministry of Energy of Russia®; Official website of the Federal State Budgetary Institution “Rosreestr’°.

Federal Law of April 30, 2021 No. 120-FZ [1];
Resolutions of the Government of the Russian
Federation of December 9, 2021 No. 2241 [2]
and of August 1, 2022 No. 1362 [3]; Orders

of the Federal Register of June 1, 2021 No.
P/0241 [4], of August 2, 2021 No. P/0328 [5], of
September 28, 2021 No. P/0437 [6] and

In particular, it is established that applications
can be submitted through the personal account
without signing with an enhanced qualified elec-
tronic signature:

e on the impossibility of registering the transfer,

termination, restriction of the right and encum-

No. P/0439 [7], of October 8, 2021 No. P/0458
[8], of November 8, 2021 No. P/0501 [9] and of
December 3, 2021 No. P/0568 [10]; Letter of
Rosreestr of July 20, 2021 No. 18-02191/21 [11],
Letter of the Federal Tax Service of Russia of
September 14, 2022 No. BS-4-21/12179@ [12]

Since January 1, 2023, amendments to the Law
on State Registration of Real Estate have come into
force.

Rossiyskaya Gazeta. URL: https://rg.ru/
ConsultantPlus. URL: https://www.consultant.ru/

NPP “GARANT-SERVICE”. URL: https://www.garant.ru/
PBK HepswmxunmocTb. URL: https://realty.rbc.ru/

Government of Russia. URL: http://government.ru/news/
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Rosreestr. URL: https://kadastr.ru/about/

Ministry of Energy of Russia. URL: https://minenergo.gov.ru/

brance of the real estate object without
the personal participation of the rightholder
(his legal representative);

e about entering into the EGRN information about
the e-mail address or postal address at which
you can contact the person whose right to the re-
al estate object is registered, as well as the per-
son in whose favor the restriction of the right and
encumbrance of the object is registered.

State Duma of the Federal Assembly of the Russian Federation. URL: http://duma.gov.ru/

The official Internet portal of legal information. URL: http://www.pravo.gov.ru

Ministry of Construction and Housing and Communal Services of the Russian Federation. URL: https://www.minstroyrf.gov.ru/
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The list of building assignments has been adjusted (the desig-
nation “residential building” has been added, “residential” and
“residential structure” have been excluded).

The EGRN will include lists of coordinates of geodetic base
points in local coordinate systems established in relation to cadas-
tral districts.

A number of additional information about the real estate object
will be entered into the real estate cadastre (for example, about
the decision to withdraw a land plot and (or) a real estate object
located on it for state or municipal needs).

The register of boundaries will include a list of types of permitted
use of capital construction facilities, the maximum size of land plots
and the maximum parameters of permitted construction, reconstruc-
tion of capital construction facilities. Also, information on the reserva-
tion of land for state use will be entered in the register of borders.

It was clarified that it is possible to submit an application for
state cadastral registration and state registration of rights, among
other things, through regional portals of public services (on the ba-
sis of agreements concluded by the state authority of the subject of
the Russian Federation and Rosreestr) or a personal account on
the official website of Rosreestr.

State authorities and local self-government bodies will be
obliged to send documents to the registration authority for entering
information into the EGRN in case they make decisions on the sei-
zure of a land plot, immovable property objects located on it for
state registration and on the reservation of land for state registration
(on the cancellation of such a decision).

Federal Law No. 269-FZ of July 31, 2020 [13]; Rosreestr
Order No. P/0240 of June 22, 2022 [14]; Rosreestr
information

In 2023, in all subjects of the Russian Federation, a state ca-
dastral assessment of buildings, premises, structures, objects of
unfinished construction, parking spaces should be carried out with-
out taking into account restrictions on the frequency of state cadas-
tral assessment.

In the future, the next state cadastral assessment of buildings,
premises, structures, objects of unfinished construction, parking
spaces will be carried out in 4 years from the year of the last state
cadastral assessment, and in cities of federal significance, if the su-
preme executive body of the state authority of the subject of
the Russian Federation makes a corresponding decision in 2 years.

Decree of the Government of the Russian Federation
No. 2536 of December 30, 2022 [15]

Until the end of 2023, the validity of the peculiarities of land re-
lations regulation has been extended. It is allowed to conclude
a contract of exchange of a land plot in state or municipal owner-
ship for a land plot in private ownership, if such a land plot in private
ownership is necessary for the placement of social infrastructure
facilities; as well as the sale without bidding of a land plot that is in
state or municipal ownership, and a land plot, state ownership of
which is not delimited, intended for recreation (recreation), produc-
tion activities, industrial needs.

Order of the Ministry of Construction of Russia of August
8, 2022 No. 648/pr [16]

From January 1, 2023, the methodology for determining the es-
timated cost of construction using federal unit prices and their indi-
vidual components will be put into effect.

The methodology establishes the procedure for determining
the estimated cost of construction, reconstruction, capital repairs,
demolition of capital construction facilities, works on the preserva-
tion of cultural heritage objects (historical and cultural monuments)
of the peoples of the Russian Federation using federal unit rates
and their individual components by the basic index method.

Order of the Ministry of Construction of Russia of October
18, 2022 No. 865/pr [17]

Since January 22, 2023, the procedure for the formation and
maintenance of the information resource of the federal targeted in-
vestment program has been established.

The formation and maintenance of an information resource is
carried out on the basis of information about capital construction
objects, events (enlarged investment projects), real estate objects.

In addition, the form of the passport of the investment project is
given, as well as the forms of submission of information to the Min-
istry of Construction of Russia by the main managers of federal
budget funds and the board of the Military-Industrial Commission of
the Russian Federation.

Federal Law No. 548-FZ of December 19, 2022 [18]

On March 1, 2023, the procedure for the implementation of fed-
eral state control (supervision) in the field of safe use and mainte-
nance of hazardous technical devices of buildings and structures
was determined.

Until the date of entry into force of the federal law establishing
legal regulation in the field of safe use and maintenance of eleva-
tors, lifting platforms for the disabled, passenger conveyors (mov-
ing pedestrian paths), escalators, with the exception of escalators
in subways, federal state control (supervision) in the field of their
safe use and maintenance is carried out by the federal executive
authority authorized by the Government of the Russian Federation;
at facilities (organizations) subordinate to federal executive authori-
ties in the field of defense, security, state protection, foreign intelli-
gence, mobilization training and mobilization, execution of punish-
ments — by units of these federal executive authorities. The subject
of control (supervision) has been determined.

Decree of the Government of the Russian Federation
of December 31, 2020 No. 2467 [19]

From March 1, 2023, a number of acts are excluded from
the list of acts that are not covered by the mechanism of the “regu-
latory guillotine”.

We are talking about the acts listed in paragraph 11 (1) of
the Decree of the Government of the Russian Federation dated De-
cember 31, 2020 No. 2467.

Federal Law No. 385-FZ of October 7, 2022 [20];
Information of the Federal Register

Since March 1, 2023, the procedure for conducting electronic
auctions for the sale of a land plot owned by the state or municipal
property and auctions for the right to conclude a lease agreement
for such a land plot has been determined.

An electronic auction is held on an electronic platform by its
operator from among the operators of electronic platforms operat-
ing in accordance with the legislation on the contract system in
the field of procurement.

According to the results of the electronic auction, the land pur-
chase and sale agreement or the land lease agreement is
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concluded in electronic form and signed with an enhanced quali-
fied electronic signature of the parties to such an agreement. Auc-
tions, the decisions on which were made before March 1, 2023, are
held according to the old rules.

Order of the Ministry of Natural Resources of Russia
of November 28, 2022 No. 824 [21]

Since March 1, 2023, the Methodology for determining
the amount of payment for the creation of an artificial land plot has
been put into effect.

The amount of payment for the creation of an artificial land plot
on a water body that is in federal ownership, or part thereof, is de-
termined on the basis of information from the EGRN on the cadas-
tral value and area of existing land plots that are part of the munici-
pality (municipalities) applied as of January 1 of the year in which
the agreement on the creation of an artificial land plot is conclud-
ed), within the boundaries of which an artificial land plot will be
created.

Federal Law No. 266-FZ of July 14, 2022 [22]; Order
of the Federal Register of November 7, 2022 No. P/0427 [23]

From March 1, 2023, personal data of real estate owners will be
provided to third parties only with the consent of a citizen.

On the basis of a citizen's application, a corresponding entry
will be made in the EGRN. The procedure for making such an entry
in the EGRN has been established.

In addition, access to the personal data of the rightholder of
the real estate object or the person in whose favor the restriction of
the right or encumbrance of the real estate object contained in
the EGRN is registered is restricted. Such data may be provided at
the request of these persons, at the request of a notary and in other
cases expressly established.

Federal Law No. 612-FZ of December 29, 2022 [24]

Since March 1, 2023, certain issues in the field of urban devel-
opment have been settled.

It is established that the map of urban zoning displays territories
within the boundaries of which the requirements for the architec-
tural and urban appearance of capital construction objects are pro-
vided. The borders of such territories may not coincide with the bor-
ders of territorial zones and may be displayed on a separate map.

The town-planning regulations with respect to land plots and
capital construction objects located within the relevant territorial
zone will specify the requirements for the architectural and urban
appearance of capital construction objects, including requirements
for spatial, architectural, stylistic and other characteristics of
the capital construction object, which are established by the Gov-
ernment of the Russian Federation, unless otherwise provided.

The architectural and town-planning appearance of the capital
construction object is subject to approval by the authorized local
government body. Fixed cases that do not require appropriate co-
ordination.

The deadline for the approval of the architectural and town-
planning appearance of the capital construction object may not
exceed 10 working days.

The deadlines for approving documentation on the planning of
the territory, the deadlines for approving the draft master plan,
the deadlines for public discussions, public hearings on the draft
rules of land use and development, draft master plans of settle-
ments, urban districts are being reduced.

Decree of the Government of the Russian Federation
dated October 21, 2022 No. 1884 [25]

Since March 1, 2023, the procedure for organizing and con-
ducting non-governmental expertise of project documentation and
engineering survey results has changed.

Itis established that the Regulation is valid until March 1, 2029.

The contract between the applicant and the expert organiza-
tion, concluded in accordance with civil law, must specify the tim-
ing of the non-state examination and the amount of the fee for its
conduct.

Decree of the Government of the Russian Federation
dated July 01, 2022 No. 1196 [26]

Since March 1, 2023, the Rules for Connecting (technological
connection) of capital construction facilities to telecommunication
networks have been put into effect.

The rules define the procedure for connecting (technological
connection) to telecommunication networks of capital construction
objects designed, under construction, reconstructed or construct-
ed, reconstructed, but not connected to telecommunication net-
works.

Decree of the Government of the Russian Federation
of September 13, 2022 No. 1598 [27]

The Rules for establishing and determining standards for
the consumption of utilities and standards for the consumption of
communal resources consumed during the use and maintenance
of common property in an apartment building are being changed.

The list of communal resources consumed during the use and
maintenance of common property in an apartment building is
fixed — cold water, hot water, electricity consumed during the use
and maintenance of common property in an apartment building,
wastewater disposal for the maintenance of common property in an
apartment building.

The concept of “the standard of thermal energy consumption
for water heating” is introduced. The procedure for calculating
the standards of thermal energy consumption for water heating has
been established.

The conditions for the establishment of standards for the con-
sumption of communal resources consumed during the use and
maintenance of common property in an apartment building are de-
termined.

The change in the standards for the consumption of utilities and
the standards for the consumption of communal resources con-
sumed during the use and maintenance of common property in an
apartment building will be carried out, including in the event of
the entry into force of a court decision, which established that
the standards for the consumption of utilities and the standards for
the consumption of communal resources consumed during the use
and maintenance of common property in an apartment building,
were installed with a violation.

Federal Laws No. 100-FZ of April 16, 2022 [28]
and No. 378-FZ of October 7, 2022 [29]

Since March 1, 2023, certain provisions concerning the over-
haul of common property in an apartment building have been clar-
ified.

It is established that the act of acceptance of services rendered
and work performed on the overhaul of common property in an
apartment building must be signed, including by a local
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government body and a person who is authorized to act on behalf
of the owners of premises in an apartment building (if the overhaul
is carried out on the basis of a decision of the owners of premises
in this apartment building).

Federal Law No. 5-FZ of January 28, 2022 [30]; Decree
of the Government of the Russian Federation No. 988 of
May 30, 2022 [31]

When calculating tariffs in the field of water supply and sanita-
tion, the standards of losses of hot, potable, industrial water in cen-
tralized water supply systems during its production and transporta-
tion should be taken into account.

Accounting for losses of hot, potable, industrial water in central-
ized water supply systems during its production and transportation
by organizations engaged in hot water supply, cold water supply, is
carried out in accordance with the procedure in force until March 1,
2023, until the end date of the current long-term regulatory period
established for these organizations, or until the end of the conces-
sion agreement, unless otherwise specified it is provided by an
additional agreement to the concession agreement.

Order of the Ministry of Economic Development of Russia
of November 30, 2022 No. 659 [32]

On March 23, 2023, a new federal valuation standard “Valua-
tion of Intellectual Property and Intangible Assets (FAS XI)” will be
put into effect.

The new standard supplemented and specified the require-
ments and procedures established by the general federal valuation
standards for the valuation of intellectual property and intangible
assets.

The objects covered by the standard are specified (individual
objects that are the result of intellectual activity, including those re-
lated to intangible assets, rights of use in relation to such objects,
a set of such objects, complex objects).

Also, the features of conducting an assessment when pledging
an object of assessment are established.
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CTpOMTe.ﬂbCTBO n HeABM)XXMUMOCTb: HOBaLlUn
B 3aKOHOoAaTeJNibCTBe

B ctatbe mpeactaBneH 0630p OCHOBHbIX M3MEHEHWIA MPaBOBOMO
perynupoBaHus 06LLEeCTBEHHbIX OTHOLLEHWI B cdhepe ynpasneHus
HEABWXUMOCTBIO N XXUIULLHO-KOMMYHambHLIM KOMIMSIEKCOM, rO-
CYOapCTBEHHON perucTpaumn HegBUXMMOCTW, roCyAapCTBEHHON
KafacTpOBOWM OLIEHKW, PErynvpoBaHvs 3eMerbHbIX OTHOLLIEHWH,
CTpouTenbCTBa U rpagocTpoutensctea ¢ 1 aHBapsa no 31 mapta
2023 ropa.

K Takmm n3meHeHusm criegyeTt OTHOCUTL: BCTynjieHue B cuny
M3MeHeHU B 3akOH O roCyAapCTBEHHOW perncrpauum He-
OBUXMMOCTW; BBEAEHVE B [OeNCTBME HOPM O MPOBEAEHUN FO-
CyO0apCTBEHHOW KagaCTpOBOW OUEHKW 30aHuA, NOMELLEHUN,
COOPY>XEHWI, 0OOGBLEKTOB HE3ABEPLUEHHOIO CTPOUTENLCTBA, Ma-
LnHo-mecT B 2023 rofy; BBeeHVE B OENCTBUE HOPM, Hanpas-
JNIEHHBbIX Ha NPOANEeHVWe OEeWCTBUS OCOBEHHOCTEW perynupoBa-
HWUA 3eMeSIbHbIX OTHOLLEHWW; BBEAEHVE B OEVCTBUE METOOVKMU
onpeneneHns CMeTHOW CTOMMOCTU CTPOUTENbLCTBA C NMPUMEHe-
HUVnem qaep,epaanblx €dNHUYHbIX pacLeHOK N UX OTAEeNIbHbIX CO-
CTaBNAOLUMX; YCTaHOBMEHME nopsigka (OopMUPOBaHWS U Be-
OeHua MHGOPMALUMOHHOIO pecypca denepanbHOM afgpecHom
WHBECTULIMOHHOW NPOrpaMMbl; ONpeaenieHne nopsigka ocyLLecT-
BfIEHNS (hefiepanbHOro rocyfapCTBEHHOMO KOHTPONS (Hag3opa)
B ob6ractu 6e30nacHoOro Mcrnosib30BaHNs U COAepXaHus onac-
HbIX TEXHNYECKUX YCTPOWCTB 34aHUA U COOPYXXEHWUI; UCKITHOYeE-
HWE N3 NEPEYHS aKTOB, HA KOTOPbIE HE PacMPOCTPaHAETCHA Mexa-
HU3M «PErynsiTOPHON MbOTUHBI» psga HOPMaTUBHO-NPaBOBbIX
aKTOB; orpepeneHne nopsigka NpoBeAEHUs SNEKTPOHHbIX ayk-
LIMOHOB MO Mpofaxke 3eMeNnbHOro y4acTka, HaxoasLerocs B ro-
CyAapCTBEHHOWN NN MyHULMNanbHON CO6CTBEHHOCTU; BBEAEHME
B genctene MeTtoamku onpefeneHus pasMmepa nnartbl 3a co3ga-
HME NCKYCCTBEHHOIO 3eMEJIbHOI0 y4acTka; UBMEHEHME YCIIOBUIA
NpegocTaBieHNsi MepCoHasbHbIX AaHHbIX BnafenbLeB HeOBU-
XUMOCTWU TPETbUM NULIAM; PETYIMPOBaHWE OTAENbHbIX BOMPO-
COB B cdbepe rpafoCTPOUTENIbHON AEATENbHOCTU; U3MEHEHME
nopsiika opraHusauum 1 NpoOBEAEHUN HEFrOCYAapCTBEHHOW 3KC-
nepTn3bl NMPOEKTHOM OOKYMEHTauun U pe3ynbTaTtoB WMHXEHep-
HbIX M3bICKaHWI; BBeAeHNe B Aevicteue NpaBun nopknioYeHns
(TEXHONOrM4eCcKoro nNpuUcoeanHeHns1) OOLEKTOB KamnuTasbHO-
ro CTpouUTesibCTBa K CeTAM 3J/1IeKTPOCBA3UN, U3MEHEHUe I'Ipanm
YCTaHOB/EHUSA U OnpefeneHnss HopMaTUBOB NOTPEGNEHUS KOM-
MyHasbHbIX YCNyr U HOPMAaTMBOB MOTPE6IIEHNST KOMMYHambHbIX
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pecypcoB, NoTpebnsembiX NPy MCMob30BaHNM U COQEP>XKaHUN
o6LLero UMyLLiecTsa B MHOFOKBapTUPHOM [OME; YTOYHEHME OT-
[OeNbHbIX MOMIOKEHUA, KacaloLMXCH MPOBEAEHUS KanpemoHTa
06LLero nMyLLecTea B MHOrOKBapTMPHOM JOME; HOBOBBEAEHUSA
npv pac4yete TapudoB B chepe BOJOCHABGXKEHNS 1 BOJOOTBEE-
HVS; BBEAEHWe B AeNCTBUE HOBOro dhefepasnbHoro ctaHgapTa
oueHkM «OLeHKa HTENNeKTyasnbHOW CO6CTBEHHOCTM U Hemare-
puanbHbix akTneoB (PCO Xl)».

Knro4eBbie crnoBa: N3MEHeHWs, [OMOSIHEHWS, 3aKOHOAATE IbCT-
BO, rocyfapcTBeHHas pernctpaumns HeaBmXnumMoCcTu, rocyaapcTt-
BEHHasi KafacTpoBas OLEHKa, 3eMeJIbHbIe OTHOLLEHUS, CMETHas
CTOUMOCTb CTpOUTesIbCTBa, UHBECTULMOHHas rnporpamma, ro-
CYAapCTBEHHbIN KOHTPO/b (HAA30p), PerynaTopHas ruiboTuHa,
SJIEKTPOHHbIV aYKUMNOH, WNCKYCCTBEHHBIV 3€MEJIbHBIA YHacToK,
ElrPH, rpagocTpontesibCTBO, HEroCyRapCTBEHHAas 3KcrnepTnia
MPOEKTHOV BOKYMEHTAaLMN 1 Pe3yTibTaToB MHXXEHEePHbIX N3bICKa-
HWV, TEXHOIIOrMYECKoe MpUCoeanHeHNe, HopMaT1Bbl NoTpebe-
HUSI KOMMYHaJsbHbIX YCIIYIr N PecypcoB, KanutasbHbii PEMOHT

lMpumedaHue. [Npy coctaBrieHUn 0630pa UCMO/Ib30BaNach UH-
opmauusi cnegyroLnx OTKPbITbIX UCTOYHUKOB: OOULMATIbHBIA
caut FocypapctBeHHou Adymbl @C PO'; ogumumarnbHbii MHTEp-
HeT-ropTas npaBoBoy nHpopmaymu?, VIHTepHet-noptan «Poc-
cuvickon rasetbl»®; cripaBo4yHasi npasosasi cuctema KoHCYsib-
TanTllnoct; nHhopmaymoHHo-NMpaBoBov noptan «lapaHt.py»S;
nHpopmaymoHHbIvi noptan «PBK HegsvmxnmocTs»®; opuymars-
Hbi cant lNpaButenbcTBa Poccun’; opuumansHeii caut MuHu-
cTepcTBa CTPOUTENLCTBA U XUINLLHO-KOMMYHAasIbHOroO XO35MCT-
Ba Poccuiickoui @egepaynmn®; oguymanbHbivi cant MuHaHepro
Poccun®; ogpuymansHei cant @by «OKIT Pocpeectpa»°.

CIMNCOK UCTOYHUKOB

1. O BHeceHuu n3ameHeHwi B @epepasibHbivi 3akoH «O rocygapcT-
BEHHOV pernctpayny HeaBUXUMOCTN>» M OTAESbHbIE 3aKoHOAa-
TesibHble akTbl Poccuvickoni ®egpepaumnn» : PenepasbHbivi 3aKOH
o1 30.04.2021 Ne 120-®3.

2. O BHeceHun uaMeHeHu B noctaHosnexHve llpaButenbcTea
Poccwickovi ®egepaymmn ot 31 gekabpsi 2015 r. Ne 1532 : [locta-
HoBnieHne [MpaButensctea P® ot 09.12.2021 Ne 2241.

3. O BHeceHUn n3MeHeHWUi B HEKOTopble akTbl [paButenbcrea
Poccuiickoni ®epepayun : lNoctaHosnenune lNpaButenbctea P®
ot 01.08.2022 Ne 1362.
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4. O6 yctaHoBneHuu nopsiaka BegeHnss EquHoro rocynapcreer-
HOIo peecTpa HeABUXUMOCTU, (hOPMbI CrieLmnaribHO pernctpaym-
OHHOW HaAMMCY Ha AOKYMEHTE, BbIpaXaroLLem cofepxaHve caen-
Ku, cocTaBa CBEAEHWI, BKITHHaeMbiX B CrieLuasibHyro pernctpagm-
OHHYI0 HAAMUCb Ha [OKYMEHTE, BbipaXaroLem coaepxaHve caen-
K1, 1 TPEO6OBaHWY K €€ 3aro/IHEHNIO, a TaKkxe TpeboBaHui K ¢hop-
Mary crieynasnbHovi perncTpaymnoHHOV Haanucy Ha JOKYMEHTe,
BbipaXaroLyem cofep>xaHvne CAesku, B 37IEKTPOHHOV ¢hopme, no-
psfaka nameHenwsi B EQMHOM rocynapcTBeHHOM peecTpe HeABUXu-
MOCTU CBELAEHWV O MECTOIMOIOXEHNN rPaHNL| 3eMEJTbHOI0 y4acTKa
npv yucnpasnieHun peecTpoBovi ownbku : lMpuka3 PocpeecTpa
ot 01.06.2021 Ne [1/0241.

5. O BHECeHUn N3MeHEHWV B NOPsIAOK MPeacTaBeHs 3asiBIEHUs
0 rocynapcTBeHHOM KafaacTpOBOM y4YeTe HeABVXXNMOro UMyLLEeCT-
Ba 1 (M) rocyaapCcTBEHHOV perncTpaumm npaB Ha HeABYXXNMOE
UMYLECTBO W npunaraeMbiX K HeMy [OKYMEHTOB, a Takxe
06 UX NPUOCTAHOBIEHNN U MOPS[OK NPEACTABIEHNS 3asiB/IEHUS
06 ucrpasrieHnn TEXHUHECKOV OLUMOKU B 3anuncsix EguHoro rocy-
[apCTBEHHOIr0 peecTpa HeABUXNMOCTH, YTBEPXKAEHHbIE NPUKa30M
Pocpeectpa ot 30 gexkabpsi 2020 r. Ne [1/0509 : lNMpuka3 Pocpee-
cTpa ot 02.08.2021 Ne [1/0328.

6. O BHeceHun nameHeHw B rnpukasbl degeparnbHoli criyx6bl ro-
CYyAapCTBEHHOW peructpauun, kagactpa u kaprorpagpum ot 17
utoHs1 2020 r. Ne /0203 v ot 23 utoHsa 2020 r. Ne [1/0210 : lNpuka3s
Pocpeectpa ot 28.09.2021 Ne /0437 .

7. O BHeceHuun nameHeHw B npukas Pocpeectpa ot 19 aBrycta
2020 r. Ne [1/0310 «O6 yTBEepx[eHnn oTaesbHbIX hOpM 3asiBrie-
HWI B cghepe rocynapCTBEHHOro KagacTpoBoro y4Yeta v rocynap-
CTBEHHOW pernctpauuu npas, TpeboBaHu K UX 3arosIHEHNIO,
K ghopmaty Takux 3asBIEHWI U NPeACcTaBIseMbIX JOKYMEHTOB
B 9JIEKTPOHHOU hopme» : [Npnkad Pocpeectpa ot 28.09.2021 Ne
1/0439.

8. O BHeceHun n3MeHeHwri B npuka3a Pocpeectpa ot 4 ceHTA6ps
2020 . Ne [1/0329 «O6 yTBEpxaeHUM ¢hopM BbIMMCOK U3 EamHoro
rocy[apCTBeHHOro peectpa HefABMXUMOCTH, COCTaBa Copepxa-
LYMXCA B HUX CBEREHWI 1 ropsigka ux 3arosiHeHus, TpeboBaHUi
K gbopmarty [OKYMEHTOB, cogepxalLymx ceegenns EquHoro rocy-
[apCTBEHHOro peectpa HeABMXUMOCTU U MPenocTaBisieMbliX
B 3/IEKTPOHHOM BUAE, @ TaKxXe 06 yCTaHOBIIEHUN UHbIX BULOB rpe-
[ocTaBrieHVs1 CBEAEHUN, cofepxalumxcsi B EquHom rocypapcTaer-
HOM peecTpe HeaBmkumocTu» : lNpmuka3 Pocpeectpa ot 08.10.2021
Ne [1/0458.

9. O BHeceHuu nameHeHwvi B [lopsfok npegocTaBrieHns ceene-
HWW, coaepxaLuymxcsi B EquHom rocynapcTBeHHOM peecTpe HeaBu-
XumocTu, Nops[ok yBeaoMieHns 3asBUTENEN 0 XO[e oKkasaHusl
YCIyru ro rpesocTaBeHnio CBeAeHNN, CoaepXalLymnxcs B EquHom
rocyapcTBeHHOM PeecTpe HEABWKUMOCTU, yTBEPXXAEHHbIE Mpu-
ka3om Pocpeectpa ot 8 anpens 2021 r. Ne [1/0149 : lNpuka3
Pocpeectpa ot 08.11.2021 Ne [1/0501.

10. O BHeceHuun n3MeHeHw¥ B npuka3 PocpeecTpa oT 6 aBrycta
2020 r. Ne /0283 «O6 ytBepxaeHun lNopsigka ¢hopmmupoBaHns
Y rpenocTaB/ieHns NepeyHesi 06bLeKTOB HeaBMKMMOCTU» : [Tpukas
Pocpeectpa ot 03.12.2021 Ne [1/0568.

11. O nopsigKe ocyLyecTBeHUs] KagacTpPOBO AEATEIbHOCTH :
lMncemo Pocpeectpa ot 20.07.2021 Ne 18-02191/21.

12. O npuMeHeHN B OTHOLLIEHUN MHOrOKBapTUPHbLIX JOMOB OCO-
OEeHHOCTe onpepesieHnsi HasoroBovi 6asbl o Hasory Ha nmylLye-
CTBO OpraHvu3auuni CXoAs N3 KagacTpoBovi CTOMMOCTH : [TncbmMo
®HC Poccum ot 14.09.2022 Ne 6C-4-21/12179@ .

13. O BHECEHUN U3MEHEHWI B OTAEJIbHbIE 3aKOHOAATe IbHbIE
akTel Poccuiickori ®epepauyun DepepasibHbIVi 3aKOH
ot 31.07.2020 Ne 269-®3.

14. O BHeceHun nameHeHwW B [Nopsifok chopMupoBaHus 1 Npeao-
cTaBIeHVs NepevHesi 06bEKTOB HEABWXXUMOCTY, YTBEPXAEHHbIN
npuka3om PocpeecTtpa ot 6 asrycta 2020 r. Ne /0283 : lNpuka3
Pocpeectpa ot 22.06.2022 Ne 1/0240.

15. O BHeceHun nameHeHwii B lNoctaHoBneHve lMpasuTtenbcTBa
Poccwickovi @egepaumm ot 9 anpesns 2022 r. Ne 629 : [loctaHoB-
nenwne lNpasutenbctea P® ot 30.12.2022 Ne 2536.

16. O6 yTBepxageHnn MeToamku onpeseneHnsi CMETHOU CTOUMO-
CTU CTPOUTE/NILCTBA C NMPUMEHEHUEM hefeparibHbIX eaNHNYHbIX
pacueHoK n ux otgesibHbIX coctasnsowmx : lNpukas MuHcTpos
Poccum ot 08.08.2022 Ne 648/nip.

17. O6 yTBEpXAeHUM ¢hopMbI acrnopTa MHBECTULMOHHOIO MPOEeK-
Ta, nopsigka hopMmpoBaHusi U BeAeHUs1 MHGOPMAaLNOHHOIo pe-
cypca ¢henepasnbHOW afpecHoVi MHBECTULMOHHOW MPorpaMmmal,
a Takxe HEKOTOPbIX (YOPM MpPencTaB/IeHNs aHaINTUHECKOM
U CBOJHOV MHGopmauun o xoge peanusauymn cbepepasnbHov
afpecHoU MHBECTULMOHHOM MPorpaMmbl U paboT Mo 06bEKTaM Ka-
MTanIbHOro CTPOUTEbCTBA (06bEKTaM HEABVXUMOIo UMYLLECT-
Ba) : lMpuka3 MuHctposi Poccum ot 18.10.2022 Ne 865/rip.

18. O BHeceHun nameHeHusi B @egepasibHbivi 3akoH «O BHECeHU
UBMEHEHWV B OTHEesIbHbIE 3aKOHOZAaTeIbHble aKTbl Poccuvickol
®Denepaunn B cBsi3u ¢ npuHsaTeM degepasbHoro 3akoHa “O rocy-
AapCTBEHHOM KOHTposie (Hag30pe) U MyHULMNaabHOM KOHTposie
B Poccwickoni @epepauun”» : @enepasnbHbivi 3akoH ot 19.12.2022
Ne 548-®3.

19. O6 yTBEpXAEHUN NepeyHs HOPMAaTUBHbIX MPaBOBbIX aKTOB
W rpymnn HopMaTUBHbIX NMpaBoBbIx akToB NpaButenscTea Poccuii-
ckovi Depepaymm, HOPMATUBHBIX MPABOBbIX aKTOB, OTAE/IbHbIX [10-
JIOXKEHWUVI HOPMAaTUBHBIX MPaBOBbLIX aKTOB U FPYrn HOPMaTUBHbIX
rpaBoBbIX aKTOB (he[epasibHbIX OpraHoB UCMOIHUTESTbHOV BACTY,
rpaBoBbIX aKTOB, OTAEJIbHbLIX MOSIOXEHWUV MPaBOBbIX aKTOB, rPyr
rpPaBOBbIX aKTOB UCIMOTHUTESIbHbIX U PaCropsANTESIbHbIX OPraHoB
rocynapcTeeHHov Baactn PCOCP u Cow3a CCP, peLueHwii locy-
AapCTBEHHOV KOMUCCUM MO paguo4actoTam, CogepXxalymx obs3a-
TeJsIbHblEe TPE6OBaHWs, B OTHOLLIEHUN KOTOPbIX HE MPUMEHSIOTCS 10-
noxeHns yactes 1, 2 n 3 craten 15 degepanbHOro 3aKoHa
«06 obs3atesibHbIX TpeboBaHusax B Poccuvickori @epepavmmn» :
lNoctaHosnenwne lNpasutensctBa P® ot 31.12.2020 Ne 2467.

20. O BHeceHun n3meHeHui B 3emersibHbivi kogekc Poccuvickori @e-
Aepauunn v Npu3HaHWM yTpaTuBLLEV cusly YacTu 7 ctaten 34 dege-
pasnbHoro 3akoHa «O BHECEHUN U3MEHEeHWI B 3eMerlbHbIV KOAEKC
Poccuiickoni ®@egepauynn v oTAe/bHbIE 3aKOHOAATENbHbIE aKTbl
Poccwiickor ®egepaumnmn» : efepasibHbivi 3akoH ot 07.10.2022 Ne
385-03.

21. 06 yTBepxapeHun Metoankn onpegpeneHvsi paamepa naatbl
3a co3faHne NCKYCCTBEHHOIo 3eMesIbHOro y4actka : [puka3 MuH-
npupogbl Poccum ot 28.11.2022 Ne 824.

22. O BHeceHun nameHeHnii B @epeparbHbivi 3akoH «O nepco-
HalbHbIX AaHHbIX», OTAEbHbIE 3aKOHOAAaTe IbHbIE aKkTbl Poccuii-
ckovi DepgepaLun v NPU3HaAHUN YTPaTUBLLIEN CUITY HacTy HETbIp-
Hapuatovi ctatbu 30 degepanbHoro 3akoHa «O 6aHKax 1 6aHKOB-
CcKOW pgesaTenibHOCTM» | depepanbHbivi 3akoH oT 14.07.2022
Ne 266-®3.

28. O BHECEHUN UBMEHEHWI B HEKOTOPbIE rprKa3dbl DegepasbHov
cyX6bl rocyAapCTBEHHOV peructpauun, kKagactpa v Kaprorpa-
¢un no Bonpocam BegeHvsi EQnHoro rocy[apcTBeHHOro peectpa
HEABWXUMOCTU U MPeaoCTaBIeHNs COAEPXaLYnXCsi B HEM CBeAe-
HWV B cBA3U C npuHsATMEM depepasibHOro 3akoHa ot 14 wons
2022 r. Ne 266-®3 «O BHeceHun nameHeHwi B @egepasibHbivi 3a-
KOH “O nepcoHarsnbHbIX AaHHbIX’, OTAE/bHbIE 3aKOHO[ATE IbHbIE
akTbl Poccuickovi @egpepauymy v puaHaHnn yTpaTuBLLEN Ccuily
vacTu dYeTbipHaguartov ctaten 30 @egepanbHoro 3akoHa “O 6aH-
Kax u 6aHKoBckou pestenbHocTu”» : [Npuka3 PocpeecTtpa
ot 07.11.2022 Ne [1/0427 .

24. O BHeceHun nameHeHwuri B [pagoctpouTesibHbIvi Kogekc Poc-
curickori degepaynn n oTAesNbHbIE 3aKoHoZaTe bHbIE aKTbl Poc-
cuvickoui depepauynmn n o NMPU3HaHUn yTpaTuBLLMM cusly ab3ala
BTOpOro ryHkTa 2 ctatbu 16 ®egepasnbHoro 3akoHa «O Xene3Ho-
JOpPOXHOM TpaHcriopTe B Poccuiickoui ®epepauunn» : depeparsib-
HbIVi 3aKoH oT 29.12.2022 Ne 612-®3.

25. O BHeceHun nameHeHwi B rnoctaHoBieHune lpaButensbcTBa
Poccurickovi ®egepauum ot 31 mapta 2012 r. Ne 272 : [locTaHoB-
nienune lNpasutensctBa P® ot 21.10.2022 Ne 1884.

26. 06 ytBepxpgeHun [NMpaBun noako4eHns (TEXHOIOrM4ECKO-
ro npmcoegMHeHMﬂ) 06BbEKTOB KanutaslbHOro CTpoutesibCcTBa
K ceTam anekTpocsaau : [NocTtaHoBneHue NpaButenbcTBa P®
ot 01.07.2022 Ne 1196.

27. O BHeceHun u3MeHeHuv B rnoctaHossieHne lpaButenbcTea
Poccuickont ®egepauum ot 23 masi 2006 r. Ne 306 v npuaHaHum
yTpaTUBLUMMU CUIly OTAEJIbHbIX MOJIOXKEHNI HEKOTOPbLIX aKTOB
lpaButenscTBa Poccuvickovi ®epepauun : lNoctaHosneHue lpa-
ButenbcTBa P® ot 13.09.2022 Ne 1598.

28. O BHeceHun nameHeHus B ctatbto 190 XXunuiyHoro kogekca
Poccwickovi ®egepaynmn : degepanbHbiii 3akoH oT 16.04.2022
Ne 100-®3.
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29. O BHeceHun uameHeHuii B ctatbu 166 u 169 XXunuiHoro Ko-
nfexca Poccwickort @egeparym v @epeparbHbivi 3akoH «O BHece-
HUW UBMEHEHUI B OTAE/bHbIE 3aKOHOAATE IbHbIE aKTbl POCCUVICKOM
Depepaymm» : GegepasbHbivi 3akoH ot 07.10.2022 Ne 378-D3.

30. O BHeceHun nameHeHnii B @epeparsnbHbiii 3akoH «O BO-
AocHabXxeHun n BogooTBefeHun» : DepepasibHbIN 3aKOH
ot 28.01.2022 Ne 5-®3.

31. O BHeceHun n3MeHeHuI B HEKoTopble akTbl [paButenbcTBa
Poccuiickont ®enepauyumu : lNoctaHoBneHue lNpasutensctea PO
ot 30.05.2022 Ne 988.

32. 06 yTBepxaeHnn cheneparnbHoro ctaHgapTa oLeHkn «OLeHKa
WHTEJINIEKTYasIbHOVi COBCTBEHHOCTU Y HEMaTepuasbHbIX aKkTUBOB
(®CO Xl)» : Npukas MuHakoHompassuTns Poccum ot 30.11.2022
Ne 659.

O6 aBTopax: ByTblpuH AHpapen HOpbeBuU4Y — [OKTOP topuAau-
YeCKMX Hayk, npodpeccop kadhedpbl opraHu3auum CTPoOUTENbCT-
Ba W ynpaBrieHns HedBWXUMOCTHIO; HaunoHanbHbI uccnepo-
BaTenbCkui MOCKOBCKMUIA rocyfapCTBEHHbIN CTPOUTENbHbIN
yHusepcutet (HWY MICY); 129337, r. Mockea, Sipocnasckoe
wocce, A. 26; 3aBegyrolimin nadoparopuen cypebHoW CTpou-
TeNbHO-TEXHUYECKON 3KcrepTu3bl; Poccuiickuii  depepanb-
HbIi LUEHTp cyae6HoW akcnepTu3bl npu MwuHuctepcTBe

toctuuumn Poccuiickon ®Pepepauun (PPLICIO npu MuHiocte
Poccum); 101000, r. MockBa, BonbLuoi CnacornMHULLEBCKUIA
nep., A. 4; PUHL ID: 283267; Scopus: 57193087645, ORCID:
0000-0002-4774-3296; stroisud @ mail.ru;

CratnBa ExkartepuHa BopucoBHa — kaHauaaT OPUOMHECKUX
HayK, AOLEHT kadeapbl opraHnsaumMn CTpouTenbCTBa M ynpas-
JIEHUS1 HeABUXMMOCTbI0; HaumnoHanbHbIA nccnepaoBaTesibCKUNA
MOCKOBCKUIA FOCYAapCTBEHHbIA CTPOUTESIbHbIA YHUBEPCHU-
Tet (HAY MICY); 129337, r. MockBa, flpocnasckoe Luocce,
I. 26; BegyLUMIA rOCyAapCTBEHHbIV CyAe6HbIN 3KCnepT naboparo-
pymn cynebHon CTPOUTENBHO-TEXHNHYECKON 3KenepTuabl; Poccui-
ckui chepepanbHbI LIEHTP cyae6Hon akcnepTu3bl npu Mu-
HucTtepcTBe ocTuumumn Poccuiickon Pepepauum (PPLICI npu
MuHiocte Poccum); 101000, r. MockBa, BonbLuovi Cnacornmu-
LieBckui nep., 4. 4; PUHL, ID: 1003014, Scopus: 57193085375,
ORCID: 0000-0002-8310-2349; stroisud @ mail.ru.
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