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pa6osbiv MN.T.,

Axumos T.3.

Ba>kHbIM KOMMOHEHTOM Yr1yY-
LLIEHUS Ka4ecTBa XXM3HU to-
[V B COBPEMEHHbIX YCMOBUSAX
SBAETCA CTPOUTENLCTBO
HOBOIO XXWIbsi, B TOM YnCe
MHOIOKBaPTUPHbIX AOMOB
HaMBbICLLINX KNACCOB aHepre-
TNYECKOM 3DAEKTUBHOCTU,

N NPUMEHEHNE TEXHOMOT U
«3E1EeHOr0 CTPOUTENBbCTBA .
[Tpy 3TOM BaXKHbIM acNeKToM
COBEpPLLEHCTBOBAHMSA Mexa-
H3MOB OpraHn3aLmm CTpPou-
TENbLHOrO NpoLiecca ABNaeTcs
LieneHanpaBneHHoe cokpallle-
HVE MHBECTULIMOHHO-CTPOW-
TEeNbHOro LiMkna 6e3 yLiepba
Ons 6e30nacHOCTN 0OLEKTOB

AHkoBCKuM A.B.

Ha cerogHawHni geHb pelle-
HWe aemorpaduyeckmnx npo-
6nem, a TakXXe MNoBblILLeHne
couuransHom cTabunsHOCTH
ABMASIOTCH OQHUMU N3 KtoYe-
BbIX 3a/a4, CTOALLMX nepen
npaenTenbCTBOM Poccun.
HeB03MOXXHO MpeacTaBuTb
MOBbILLIEHNE KaYeCcTBa YPOBHS
YKN3HN HaceneHns CTpaHbl
6€e3 peLleHNs XUMULLIHOTO BO-
npoca. OgHOM U3 KIYEeBbIX
3ajay ABNAETCS yCTon4mMBoe
CcoKpallleH1e HenpuroaHoro
NS MPOXNBAHUS XKMTOrO
doHaa

BnaceHko B.A.

[MpobnemaTtmaauns NHHOBAaLIM-
OHHOr0 PasBUTUSA B MHBECTU-
LUMOHHO-CTPOUTENbHOW cdoe-
pe hopMUpyeTCH Npexxae
BCEro obLUMMMN TeHAEHLIMAMM
MHHOBALIMOHHOIO Pa3BUTUA

B CTpaHe, BKIOYas MexaHuns-
Mbl FOCYAapCTBEHHOrO pe-
rYNMPOBaHWSA 1 NOAAEPKKM,
cneundgnKom CTPOUTENBHOM
NpPoAyKLUNN N COOTBETCTBY-
toLLet cneumduKom NHBe-
CTULIMOHHO-CTPOUTENBHOM
cdpepsbl, a Takke rnobanb-
HbIMW BbI3OBaMW, KOTOPblE
N3MEHEHNs BHELLIHEN cpenpbl
reHepu1pyLoT Ana MHHOBaLK-
OHHO-CTPOUTENLHOM CAhepsl
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Bonrux B.B.

Oco6eHHOCTM yrnpaBeHns puckamu npy peanusaumm
VNHBECTULMOHHO-CTPOUTENBHBIX NMPOEKTOB

BnaceHko B.A.

O60ocHOBaHVie HEOGXOOUMOCTY Y HamnpaBeHUl COBEPLLEHCTBOBaHUS
CTpaTerniyeckoro MiaHNMpPoBaHMs MHHOBALMOHHOTO Pa3BUTUS NPeanpUsTii
VNHBECTULIMOHHO-CTPOUTENBHOM Cdhepbl

Mso3pes E.B.

OLeHKa COCTOSIHUS CUCTEMbI KOMMIIEKCHO 6E30MaCcHOCTU NPeanpUsTvs
C VCMONb30BaHNEM MEeTOZa PacCTaHOBKM NMPYOPUTETOR

CumumoHoB P.10., Axumos T.3.
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Xpyctanes B.B., MewepsikoBa O.K., Mewepsikosa M.A

OcobeHHOCTH pa3BnUTUA I/IHTeraJ'IbHOI7I CUCTEMbI PUCK-MEHEKMEHTa
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N3omos M. [.
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Aépanos P.E.
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MaHuH B.B.
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6e30MacHOCTM rocy4apcTBa, SKONOrMHECKYHO YCTOMYMBOCTb
N 3KONOrMYECKNE PUCKUN B CTPOUTESIBHOM cdhepe
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AKLIEHTbl HOMEPA

Xpycranes b.B.,
MewepskoBa O.K.,
Mewwepsikosa M.A.
COBpEMEHHbIE CTPOUTENBHbIE
KoMnaHu1 Poccun BHeapsoT
He 6oree TPeX NHCTPYMEH-
TOB YMNPaBeHWst pUcKamm

N He CBA3bIBAIOT MX C OUHAH-
COBOW [EeATENBbHOCTLIO KOMMa-
HUK. Kpome Toro, ynpasneHue
pYICKaMn He NHTErPUPOBaHO
B OCHOBHbIE CTpaTErMyeckme
HanpaBneHVst AesaTenbHOC-

T KoMmaHun. CUCTEMHbIM
yNpaBneHnemM puckamm

B Poccumn 3aHMMatoTCs TONbKO
KPYMHbIE CTPOUTENBHbIE KOP-
nopaumn. Manble 1 cpefHme
NpeanpUATAA He BHEOPSAOT
3Ty CUCTEMY YNpaBneHus

3BoHOB U.A., KawmpuHa H.B.
CyLLecTByloLLasa cuctema
HOPMAaTMBHbIX IOKYMEHTOB

B CTPOUTENLCTBE MPEACTaB-
NAeT coboV OpraHn30BaHHyO
CTPYKTYpPY B3aMMOCBA3aHHbIX
[IOKYMEHTOB, MPUMEHSAEMbIX
Ha BCex aTanax *XW3HEeHHOro
LmKna o6bEKTOB KanUTanbHO-
ro cTpoutenscTea. B cBA3n

¢ oM B 2024 rofgy nnaHupy-
eTcsl pa3paboTka CBoAa npa-
B MO NapamMeTpU4eCKOMy
HOPMMPOBaHWIO. HO, HeCMOTPA
Ha NpenMyLLieCTBa napame-
TPUYECKOr0 HOPMMPOBaHNS,
NePEXo K HEMY Ha NMPaKTUKe
OKagblBaeTCs 3aTpyaHeEH

Mo pasHbIM NpUHMHAM

ManuH B.B.

Hapsany ¢ peanusaumen
CTpaterum aKonormM4eckonm
6e3onacHocT Poccuinckon
®epepaumm go 2025 roaa,
HaumoHanesHoro nnaxa npo-
TUBOAENCTBINS KOpPYMLMMA

Ha 2021-2024 rofpl rocy-
JAPCTBY M OOLLIECTBY y>KE
cenvac HeoOXOAMMO NPUHATH
[ENCTBEHHbIE MEPbI, HAaNPaB-
NEHHblEe Ha peLLeHre Npobsie-
Mbl CHVKEHWS BIIUSHUS KOP-
PynuUMM Ha SKOOTNYECKYHO
6e30macHOCTb rocyaapCcTBa,
3KOMOrMYECKYHO YCTONYMBOCTb
CTPOUTENBLCTBA M SKOMOrnye-
CKME PUCKM
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An important component of im-
proving the quality of life of people
in modern conditions is the con-
struction of new housing, including
apartment buildings of the high-
est energy efficiency classes,
and the use of “green building”
technologies. At the same time,
an important aspect of improv-
ing the mechanisms of organizing
the construction process is the pur-
poseful reduction of the investment
and construction cycle without
compromising the safety of facilities

Yankovsky A.V.

Today, solving demographic prob-
lems, as well as improving social
stability, are among the key tasks
facing the Russian Government. Itis
impossible to imagine an improve-
ment in the quality of life of the coun-
try’s population without solving
the housing issue. One of the key
tasks is the sustainable reduction of
uninhabitable housing stock

Vlasenko V.A.

The problematization of innovative
development in the investment and
construction sector is formed, first
of all, by the general trends of in-
novative development in the coun-
try, including mechanisms of state
regulation and support, the spe-
cifics of construction products
and the corresponding specifics
of the investment and construc-
tion sector, as well as global chal-
lenges that changes in the external
environment generate for the inno-
vation and construction sector

Zvonov |.A., Kashirina N.V.

The existing system of regulatory
documents in construction is an
organized structure of interrelated
documents used at all stages of
the life cycle of capital construc-
tion projects to protect the rights
and interests of their consum-
ers, society and the state. In this
regard, it is planned to develop
a Set of Rules on parametric nor-
malization in 2024. But despite
the advantages of parametric
normalization, the transition to it
in practice is difficult for various
reasons
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Strategic Directions and Development Prospects
of the Construction Industry in Russia

The construction sector is an integral core of Russia's economic development, playing a key role in infrastruc-
ture development and meeting the housing needs of the population. Analyzing the current state of this sector is
of particular importance in the context of the changing economic environment and the country's strategic goals.
Despite various challenges and vicissitudes, the Russian construction industry continues to demonstrate resil-
ience and potential for further development. This paper provides an analysis of the current state and prospects of
the construction industry in the Russian Federation. The authors assess the key aspects of the sector, its signif-
icance for the national economy, market dynamics, investment trends, and technological innovations. The anal-
ysis of current statistical data conducted by the authors allows identifying the main challenges and opportunities
facing the construction industry, as well as considering possible strategies for achieving sustainable development
of the industry in the future. Special attention is paid to the analysis of national projects and programmes for state
support of regions, stimulating investment in construction and infrastructure modernization.
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he construction industry and the housing and
I utilities sector are among the most significant
sectors of the national economy, largely deter-
mining the development dynamics of the Russian
Federation. The construction industry provides em-
ployment, income for millions of citizens, and direct-
ly contributes to creating comfortable living condi-
tions for people.
The implementation of the state policy of the Rus-
sian Federation in the fields of housing construction

and housing and utilities sector for the long term is
carried out in accordance with the national goals de-
fined by the Decree of the President of the Russian
Federation dated July 21, 2020, No. 474 “National
Goals of the Development of the Russian Federation
for the Period up to 2030”.

Based on the analysis of the retrospective de-
velopment of the construction industry, the following
key events, which have determined the strategy for
further development, can be identified (Fig. 1).

2013 to

Multifamily housing capital repair programmes

present

Priority national project “Formation of a Comfortable Urban Environment”

(during the years of the project's existence, 104,000 territories have been

improved)

National project “Housing and Urban Environment” — increase in the share
of cities with a favourable environment from 25 % in 2019 to 60 % in 2024

Introduction of escrow accounts and project financing mechanisms, which

have allowed safeguarding citizens' funds when participating in shared

housing construction )
N

Federal project “Infrastructure Menu”, containng a set of tools aimed

at attracting non-budgetary investments in addition to the allocated

budget financing )

Fig. 1. Key events that determined the strategy for the development of the construction industry in the Rus-

sian Federation’

1 Official website of the Ministry of Construction and Housing and Communal Services of the Russian Federation. URL: http://www.

minstroyrf.ru/ (accessed: 14.04.2024). (rus.).
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Fig. 2. Resettlement of emergency housing stock in various regions of the Russian Federation

During the past period, the Russian construction industry and
housing and utilities sector have achieved significant results in their
development. Additionally, within the framework of the Russian Gov-
ernment's initiative “Infrastructure Menu”, new tools to support infra-
structure construction in the regions have been created. This pro-
gramme aims to strengthen infrastructure and improve the quality of
life for citizens [1]. A continuously operating mechanism for resettling
emergency housing has also been launched, contributing to
the safety and improvement of housing conditions for the population.

In collaboration with deputies, senators, regions, and repre-
sentatives of the expert community, the development strategy for
the construction industry and housing and utilities sector until 2030,
with a forecast until 2035, has been prepared by the relevant gov-
ernment agencies. This balanced document takes into account re-
gional specificities in its implementation and is aimed at ensuring
the sustainable development of the industry in the long term.

Over the past 10 years, more than 840 million square metres of
housing have been put into operation in Russia, including 442.6 mil-
lion square metres in multifamily buildings and 401.3 million square
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Fig. 3. Dynamics of emergency housing stock in the Russian
Federation (according to Rosstat) [5]

metres in individual residential buildings. Since 2014, over 22 mil-
lion Russian families have improved their housing conditions [2].
Another important achievement has been the resettlement of
1,385,000 people from the emergency housing stock (Fig. 2).
Since 2014, capital repairs have been carried out in 283 thou-
sand multi-apartment buildings in Russia, with a total area of 1 billion
square metres, housing more than 38.5 million people (Fig. 3, 4) [3].
To maintain the pace of housing construction, it is important to
continue to increase the urban development potential and create
construction sites in all regions of the country. In 2023, it amounted
to 420 million square metres. In order to expand it, at the end of
2020, the mechanism of Comprehensive Territorial Development
was launched, aimed at bringing unused or inefficiently used terri-
tories, as well as territories of emergency and dilapidated housing
stock, into circulation [6, 7].
To improve the quality of life for citizens and create a comfort-
able environment for public activities, more than 111 thousand pub-
lic and courtyard areas have been improved over the past period

(Fig. 5) [8].

After 1995 After 1995
25 % 26 %

Before 1920
1%
1921-1945
3%

1971-1995

27 %

Fig. 4. Distribution of housing stock in the Russian Federation by
year of construction, thousand sq. m (according to Rosstat) [5]
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Fig. 5. Formation of a comfortable urban environment (improvement of the “Embankment of Lights” area, Verkhny Tagil city, Sverdlovsk region)

An important aspect of improving the mechanisms of organiz-
ing the construction process is the targeted reduction of the invest-
ment and construction cycle without compromising the safety of
objects:

e the list of mandatory requirements of standards and regula-

tions has been reduced from 11,000 to 380;

e the number of information, documents, materials, and ap-
provals required for project implementation has been re-
duced from 989 to 696.

On average, this allows reducing the time from the idea of con-
struction to commissioning by 336 days (from 1,831 to 1,495 days).
By 2030, the exhaustive list is planned to be reduced to 350
items [9].

The industry's priority is a comprehensive approach to the or-
ganization and implementation of construction projects aimed at
ensuring that housing construction is accompanied by the quantita-
tive and qualitative development of residential quarters with neces-
sary infrastructure. Work continues on the implementation of pro-
jects involving the construction and modernization of housing and
utilities infrastructure objects [10]. New tools to support infrastruc-
ture construction in the regions have been created, which are now
part of the government initiative “Infrastructure Menu”, within which
the construction and modernization of more than 2,000 utility facili-
ties are planned.

An important component of improving people's quality of life in
modern conditions is the construction of new housing, including
high-energy-efficiency multifamily buildings, and the use of green
building technologies [11].

Issues related to the destruction of the architectural appear-
ance of established development in historical city centers, the in-
crease in the number of dilapidated and emergency buildings,
the wear and tear of engineering and social infrastructure objects,
the maintenance, repair, and reconstruction of multi-apartment
buildings, which are cultural heritage sites, remain relevant.

There is also a need to address issues related to improving
the quality of housing and utilities services, energy efficiency, and
energy conservation in the housing and utilities sector, timely

renewal of the housing stock, and its provision with necessary infra-
structure, as well as improving the management system of multi-
apartment buildings.

To preserve and develop positive trends and to address
the challenges facing the construction industry and housing and
utilities sector, the following directions and specific aspects of in-
dustry policy are being implemented [12]:

1. Formation of a national project aimed at achieving the na-
tional goal “Comfortable and Safe Living Environment” by 2030,
including the following directions:

e accelerated modernization of communal infrastructure sys-
tems, including construction and reconstruction of water sup-
ply, sewage, and heating systems;

e stimulating the development of housing construction in
the Russian regions, including the construction of social, en-
gineering, and transportation infrastructure;

e creating a comfortable urban environment, including identify-
ing additional sources of funding for improvement of court-
yard areas of apartment buildings and improvement of rural
settlements;

e ensuring sustainable reduction of substandard housing stock,
including resettlement of citizens from apartment buildings
recognized as emergency after January 1, 2022.

2. Extension of the duration of the mechanisms of the federal

project “Infrastructure Menu”.

3. Formation and implementation of preferential mortgage pro-
grammes for the construction (purchase) of individual residential
houses, including the use of ready-made standardized house kits
of factory production.

4. Formation of a database of verified data used to assess
the technical condition of communal infrastructure objects.

5. Development of a long-term programme for preserving cul-
tural heritage sites (historical and cultural monuments) of the peo-
ples of the Russian Federation, including residential buildings of
historical and architectural value.

6. Establishment of criteria for selecting and evaluating the ef-
ficiency of investment projects within the framework of the federal
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project “Infrastructure Menu” in connection with territorial planning
documents.

7. Development and implementation of unified standards for
the management of multi-apartment buildings.

8. Formation of a registry of best regional practices in construc-
tion and operation of buildings with minimal environmental impact,
including measures to reduce energy and material resource con-
sumption throughout the entire life cycle of a capital construction
object.

9. Ensuring, in accordance with urban planning standards,
comprehensive development of social infrastructure in the imple-
mentation of housing construction projects, financed, in part,
through interbudgetary transfers from the federal budget.

10. Improvement of the quality of development and updating of
heat supply schemes of municipal entities to make the most effec-
tive and justified decisions on the development of heat supply sys-
tems.

11. Organizing systematic work on prevention and prompt elim-
ination of the consequences of accidents at housing and utilities
sector facilities and in the housing stock operation sphere, ensuring
the connection of the necessary data suppliers to the federal mon-
itoring and control system for the elimination of accidents and inci-
dents at housing and utilities sector facilities, and timely provision
of required information to this federal system.

12. Ensuring the possibility of using ready-made standardized
house kits of factory production based on a wooden frame, solid
wood panels, and/or glued structures for the construction of

residential houses within the framework of the implementation of
regional targeted programs for resettlement of citizens from emer-
gency housing stock.

13. Development of a mechanism for comprehensive territorial
development as a tool for renewing territories with dilapidated and
emergency housing stock, creating necessary conditions for
the development of transportation, social, and engineering infra-
structure.

The development of the construction industry in Russia is
aimed at achieving a qualitatively new level of comfort and well-
being for citizens [13]. Digitization, strengthening of personnel po-
tential, comprehensive development of infrastructure and housing
and utilities sector, as well as ensuring timely commissioning of
social facilities and integration of new regions, are key factors de-
termining the success of construction activities in the future (Fig. 6).

Given the dynamic and complex challenges facing the industry,
it is necessary to continue actively implementing innovations and
modern technologies, as well as constantly improving the person-
nel potential. Only this way can we ensure sustainable and effective
development of the sector, contributing to the improvement of
the population's living standards and ensuring the socio-economic
growth of the country as a whole [14].

The adoption of comprehensive measures and the implemen-
tation of strategic programmes for the development of the con-
struction industry will create favourable conditions for overcoming
existing challenges and achieving sustainable development in
the long term.

The industry priority is an integrated approach to the organization and implementation
of construction projects aimed at ensuring that housing construction is accompanied
by quantitative and qualitative filling of residential quarters with the necessary

infrastructure

Work continues on the implementation of projects involving the construction and
modernization of housing and communal infrastructure facilities

An important component of improving the quality of life of people in modern conditions
— s the construction of new housing, including apartment buildings of the highest energy
efficiency classes, and the use of “green building” technologies

Issues related to the destruction of the architectural appearance of the existing

buildings of historical city centers, an increase in the number of dilapidated and

— emergency buildings, the deterioration of engineering and social infrastructure

facilities, maintenance, repair and reconstruction of apartment buildings that are
objects of cultural heritage remain relevant

Industry priorities and current development directions

Issues of improving the quality of housing and communal services, energy efficiency

#2/2024

and energy saving in the field of housing and communal services, timely renovation of
the housing stock and its provision with the necessary infrastructure, improvement of
the management system of apartment buildings also need to be addressed

Fig. 6. Industry priorities and current development directions >
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CTpaTEFVI‘-IeCKVIe HarnpasJieHUs
U NepcneKTuBbl Ppa3BUTUdA CTPOUTEJIbHOIoO
Kommniiekca B Poccumn

CTpOVITGJ'IbeIVI KOMMJEKC ABNAETCA HeOTbeMJIEMbIM CTEeP>XXHEM 3KO-
HOMUMYECKOro pa3BuTUs NoTeHumana Poccum, urpas KitoyeByto posib
B (hOPMMPOBaHNM MHEPPACTPYKTYPbI 1 06ECMIEHEHUN XUMMLLHBIX MO-
TpebHOCTeN HaceneHus. AHann3 TEKYLLEro COCTOSHWSA 3TOr0 CEKTO-
pa obpeTaeT 0CO6Y0 BaXHOCTb B KOHTEKCTE N3MEHSIIOLLIENCS 9KO-
HOMUWYECKOW Cpefbl U CTpaTerMyeckunx Lenen ctpaHbl. Hecmotps
Ha pa3Ho06pasHbIe BbI30BbI 1 NEPUMNETUN, POCCUNCKAA CTPOUTENb-
Has oTpacnb MPOAOIKAET AEMOHCTPUPOBATL YCTONYMBOCTb M MO-
TeHuman ganbHenwlero pas3sutus. B ctatbe npoBegeH aHanua Te-
KYLLIEr0O COCTOSIHMSI M MEPCMEKTVB Pa3BUTUA CTPOUTENBHOM OTpacnv
Poccuiickonn ®epepaummn. ABTOpbI OLIEHUBAIOT KITHOYEBLIE acnek-
Tbl CEKTOpa, ero 3Ha4eHne ans HaLl,I/IOHaﬂbHOVI S9KOHOMUKU CTpa-
Hbl, AMHAMUKY pbIHKa, TEHOEHLUUN NHBECTUPOBAHMUS U TEXHONOM M-
Yeckune MHHoBauun. MpoBeOeHHbIN aBTOpaMu aHanm3a akTyasnbHbIX
CTaTUCTUHECKMX OaHHbIX MO3BOJIAET BbIBUTb OCHOBHbIE BbI30-
Bbl 1 BOBMOXHOCTU, C KOTOPbIMU CTallIKuBaeTCAa CTpouTesibHaaA OT-
pacrib, a Takke PacCMOTPETL BOSMOXHbIE CTpaTErMn A1 JOCTUKE-
HVS1 YCTOMHMBOr0 pa3BuTus otpacnu B 6yayLiem. Oco6oe BHUMaHWe
YAENseTcs aHanm3y HaunoHasbHbIX MPOEKTOB 1 MpOrpaMMm rocynap-
CTBEHHOM nognep>XxkKn pernoHoB, CTUMYNMPYHOLLNX NHBECTUL NN
B CTPOUTENBLCTBO Y MOLEPHU3ALINIO MHADPACTPYKTYPbI.

KntoyeBble c/ioBa: CTPOUTEbHBIM KOMIIEKC, XUITALLHO-KOMMY-
HaslbHOe X035VCTBO, rocyAapCTBeHHasi NomTuKa, rpafgocTpou-
TesIbHbIV MOTEeHLMas, KOMIIIEKCHOE Pa3BUTHUE TePPUTOPU, rMep-
CMEeKTUBbI Pa3BUTHS, HALMOHAIIbHAS 9KOHOMUKA
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Improving the mechanisms of renovation
projects for dilapidated and emergency housing

During operation, each building is influenced by two groups of factors: external (natural) and internal, related to
the technological or functional process taking place in the building. External or natural factors include: the im-
pact of wind, snow, rain, solar radioactivity and temperature on structures. Internal or technological factors in-
clude: damage to structures from mechanical influences, overload of coating structures, corrosion of steel and re-
inforced concrete structures, damage to wooden structures by fungus as a result of violation of the temperature
and humidity conditions of premises, etc.

Damage to structures may occur from atmospheric influences as a result of overloading of coatings with snow load,
wetting of walls due to small removal of the roof overhang or cornice and penetration of moisture through the roof,
due to its unsatisfactory condition, especially in places of height difference, parapets and downspouts. Snow loads,
especially in places of elevation differences, quite often create overloads on coatings, leading to deformations of
load-bearing and enclosing structures, and in some cases lead to accidents. Wind loads are not dangerous for build-
ings made according to the project. However, given the insufficient overhang of roof overhangs and the low frost
resistance of brick walls, they systematically get wet, freeze, resulting in weathering and destruction of brickwork.
Quality control of work in the process of operation and repair of buildings, as well as planning and organizational
preparation of building repairs is carried out by the administrative and economic department of the managing or-
ganization or the chief engineer.

Keywords: dilapidated and emergency housing, share of emergency housing, the programme of resettlement of
emergency housing, problems of dilapidated and emergency housing

ANALYSIS OF DILAPIDATED AND
EMERGENCY HOUSING ABROAD

support mechanisms in foreign countries that allow
people with low incomes to receive subsidies to pay
for housing or access cheap housing [1, 2].

Today, we can say that this practice is of little
use for Russia due to the low involvement of citizens
in solving issues of quality maintenance of the ur-
ban environment, but it can be partially applied in
the future after the relevant laws and reforms.

In other countries, such as Japan, Slovakia, Lith-
uania and Armenia, the State and municipalities also
provide significant support to residential renovation

there are state and municipal programmes for

the elimination of emergency housing, in developed
countries of Western Europe and the United States
there is no concept of “emergency housing”. Instead,
municipal authorities, architectural authorities, social
services, insurance companies and law enforcement
agencies ensure that residential buildings and areas

In foreign countries, unlike the CIS countries, where

around them comply with the architectural require-
ments of the municipality and are in a regulated con-
dition. In case of violation of the requirements, the mu-
nicipal authorities may impose penalties on the home-
owner, which may be significant and do not depend
on the social status of the violator.

These measures of suppression of violations
encourage homeowners to keep their property in
the necessary condition and prevent the transition
of housing to a state of disrepair. This approach
helps to ensure the safety of citizens and keep
the housing stock intact. In addition, there are social

projects, including improving their energy efficiency.

In the USA, urban planning policy is used, which
includes the participation of local residents and
the delegation of architectural authority to the local
level, as well as the replacement of outdated build-
ings with new ones. In general, there is a developed
housing services market in Western countries and
the United States, where organizations specialize in
certain types of work (for example, engineering com-
munications or heat supply systems).

To effectively manage all processes, home-
owners need a manager who has knowledge of

Table 1. Solving the problem of dilapidated and emergency housing stock in foreign countries

Country

Problem solution

European countries
(Germany, Great Britain,
France, Sweden, etc.)

The method of reconstruction of the housing stock is used, which is based on innovative solutions in spatial
planning design, which is aimed at preserving the historical appearance of the city and improving the quality
of housing. Project financing is carried out jointly by the state, local governments and residents (50/50 ratio)

Japan, Slovakia,
Lithuania

Plans are being developed to modernize residential buildings, taking into account the introduction of
measures aimed at improving the energy efficiency of housing. Homeowners are stimulated by subsi-
dizing and obtaining preferential loans from state funds for the development of the housing sector

Western countries,
USA

Involvement of the population and local governments in urban planning policy, priority development of
new territories and reconstruction of existing buildings
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the secondary construction market, prices, financing tools and Within the framework of this national project, one of its goals is
acts as a consultant [3]. to sustainably reduce the uninhabitable housing stock, which

Summarizing the above, the problem of dilapidated and emer- means that at least 50 % of emergency housing will be settled in
gency housing abroad is solved by reconstructing existing build- the reporting period.
ings, and not by demolition and new construction, except in But in the process of studying statistical data on this issue (dy-
the most extreme cases (Table 1). namics of changes in the volume of emergency and dilapidated

stock by country and region, distribution of emergency buildings by
ANALYSIS OF THE PROBLEM OF DILAPIDATED number of storeys and years of construction of buildings, etc.), we
AND EMERGENCY HOUSING IN RUSSIA have to observe some trends that may negatively affect the results

In Russia, the housing stock has a low level of improvement, of solving this issue (Fig. 1).
there are problems with major repairs, and a significant part of Based on Fig. 1, we can note a clear negative trend towards
the population lives in cramped and unsettled housing. Living in an increase in the volume of dilapidated and emergency housing
dilapidated and emergency housing becomes life-threatening [4]. stock in recent years.

Over the past 20 years, the size of the emergency housing At the same time, the total cost of the dilapidated and emer-
stock has increased significantly due to low rates of demolition or gency fund has already exceeded 93 billion rubles.
decommissioning, as well as insufficient capital repairs. Taking into account the steady increase in the worn-out housing

Today, solving demographic problems, as well as improving stock, capital repairs of 4 % of the total housing volume (about
social stability, are among the key tasks facing the Russian govern- 100 million square metres) per year are required.
ment. An extensive number of different measures are used for this, According to preliminary estimates, the cost of a comprehen-
but it is impossible to imagine improving the quality of life of sive overhaul of all facilities in need is about 4.6 trillion rubles.
the country's population without solving the housing issue. Statistics on the share of dilapidated and emergency funds in

According to VTSIOM surveys, more than two thirds of Rus- the Russian regions are shown in Fig. 2.
sians expressed a desire to live in houses built after 2000. However, The regions were ranked according to the level of deterioration
at the moment about 46 % of the total living area consists of dilapi- of the housing stock, including both dilapidated and emergency
dated houses built between 1971 and 1995, which are gradually housing in the general housing stock. If the indicators were equal,
losing their original appearance [5-7]. then the regions with a smaller share of the emergency fund occu-

In mid-2018, Decree of the President' was signed, which stipu- pied higher places in the rating. If the share of dilapidated and
lated the improvement of housing conditions for five million families emergency housing was the same, then the regions with the best
annually. dynamics of the share of dilapidated and emergency housing

920
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m Dilapidated housing m Emergency housing
Fig. 1. Structure and dynamics of dilapidated and emergency housing stock in the Russian Federation, million square metres

1 National Goals and Strategic Objectives for the Development of the Russian Federation for the period up to 2024 : Decree of the President of the Russian Federation No. 204;

dated 05.07.2018. >
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Fig. 2. Statistical information on the share of dilapidated and emergency housing stock in Russian regions

occupied higher places in the rating. At the end of the rating are
the Republic of Ingushetia (20.8 % of the housing stock), the Re-
public of Tyva (19.1 %), the Republic of Dagestan (18.9 %), the Re-
public of Sakha (Yakutia) (14.4 %) and the Magadan Region
(11.1 %), as well as other regions that, as a rule, are characterized
by a low level of socio-economic development. They are located in
the northern regions, where high deterioration of the housing stock
is caused by climatic conditions and the peculiarities of the con-
struction of settlements during the Soviet period [8-10].

Based on these statistics, we can say that there are a number
of regions for which solving the problem of dilapidated and emer-
gency housing is vital.

It can also be noted that the housing stock of Russia began to
age noticeably in the late 20th — early 21st century due to the low

14.25 % 17.87 %
44.68 % 2319 %
= Before 1920 = 19211945 #1946-1970 19711985

Fig. 3. The structure of the emergency housing stock in Russia
(by year of construction of buildings) for 2023

pace of housing construction, and today continues to age due to
the deteriorating apartment buildings built from 1950 to 1970, which
were a standard solution in housing construction during the reign of
N.S. Khrushchev (Fig. 3, 4).

Today, Khrushchevki accounts for 46 % of the living area of all
apartment buildings classified as emergency, which suggests that
in the near future the problem of dilapidated and emergency hous-
ing may affect even more Russian families [11].

To solve the problem of dilapidated and emergency housing at
the present stage, resettlement programmes are being implement-
ed, which have been developed in all regions and municipalities of
the Russian Federation. The state programme for the resettlement
of citizens from emergency housing is based on the Decree of

3.35 %

44.36 % 5218 %

u 1 flour u 2 flour u 3-4 flour

Fig. 4. The structure of the emergency housing stock of Russia
(by number of storeys of buildings) for 2023
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Financing of a new resettlement programme of emergency housing,
billions of rubles
Source: Housing and Communal Services Reform Assistance Fund
= Federal budget
17.44 17.44
Regional budget 16.27
111.06 111.06 |
103.58
2019 2020 2021 2022 2023 2024
Fig. 5. Schedule of financing of the state programme for the resettlement of emergency housing
the President of the Russian Federation' and is included in the na- the introduction of additive technologies into construction, which
tional project “Housing and Urban Environment” [12]. can help speed up the repair and reconstruction process, as well
According to this project, it is planned to relocate 530.9 thou- as reduce labor costs and the cost of work [14, 15].
sand people from 9.54 million square metres of emergency hous- Additive technologies in construction are technologies that are
ing in the period from 2019. to 2024, as well as.another 13?3'3 thou- used to create three-dimensional objects using layered application
sand people from 2.4 million square metres in 2025 using funds of material, for example, using a 3D printer.
allocated in 2024. . .
. Let's take a closer look at the most common and promising ad-
As aresult, 664.2 thousand people from almost 12 million square . Lo )
i ) e ditive technologies in construction:
metres of emergency housing will be settled within the framework of i ] )
the project. The total budget for the implementation of this federal ¢ core productllon. this method s l.{SGd. to .produce metal struc-
project “Ensuring sustainable reduction of uninhabitable housing tures by heating the rod and stirring it with a laser;
stock” is 507.17 billion rubles, including 431.94 billion rubles from e fusible casting: this method allows you to create three-dimen-
the federal budget, 67.84 billion rubles from the consolidated budg- sional objects from plastic by applying layers of material
ets of the subjects of the Russian Federation and 7.39 billion rubles using a laser or a melting head;
from extra-budgetary sources (FIQ- 5). ' . e selective laser welding: this method is used to create three-
More thgn 86 % of the total financial support for the fulfillment dimensional metal objects using a laser that welds metal lay-
of this task is made yp (?f federal budget funds [13].. ers together;
A study of the dilapidated and emergency housing stock, re- o . . )
) ; : e photopolymerization: this method is used to create three-di-
settlement programmes and major repairs revealed the following ) ] ) o
problems in this industry (Table 2). mensional plastic objects using light;
e photopolymerization with suppression of surface shadows
EXISTING APPROACHES TO PROBLEM SOLVING (SLA): this method is used to create three-dimensional ob-
In Fig. 6 is presented a conceptual five-process model of chts from epoxY polymers using light. At the same tlme.’ spe-
the life cycle of accelerated and effective implementation of invest- cial equipment is usled that suppresses lshadows, which al-
ment and construction projects for the resettlement of dilapidated lows you to create thinner layers of material;
and emergency housing. In addition to the proposed measures out- * metal 3D printing: this method is used to create three-dimen-
lined in Fig. 1, the authors believe that some of the following ways sional objects made of metal using special equipment that
to improve the work of these programmes may be possible, namely: applies layers of metal to the surface. >
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> Table 2. Identified problems in the field of dilapidated and emergency housing
Problem category Problem Significance How is it being solved now Result Offers
Regulatory docu- 1. At the legislative Average Related regulatory docu- The concept of dilapidated hous- | To amend the legislation to

ments level, there is no con- ments have been adopted ing is not legalized clearly separate controver-
cept of dilapidated sial issues and interpreta-
housing tions

Financing 1. Insufficient funding | High Implementation of federal Execution of programmes at Modernize the programme

programmes, attracting in-
vestors

the expense of budgetary funds,
the difficulty of attracting inves-
tors

financing scheme

Strict control over the disburse-
ment of funds within the frame- -
work of the programme

2. Funds cannot be
mastered

Average Withdrawal of surpluses,

bringing to justice

The offer of accelerated set-
tlement at a low interest rate
within the framework of

the proposed financing
scheme

The condition of
the housing stock

1. Increase in emer- High
gency housing stock

Development of federal re- The level of unsuitable housing is
settlement programmes, not increasing, but the housing
maintenance of dilapidated stock continues to become obso-

housing stock lete

To increase the volume of
work carried out through
the introduction of modern
additive technologies

Due to the lack of an effective
financing model, it is not possible
to include in the programme

the entire housing stock in need
of repair

2. Increase in dilapi- High
dated housing stock

Development of major repair
programmes

The quality of 1. Low quality of High Increased control over the in- | Improving the quality of newly Introduction of additive tech-

commissioned homes

the housing being

building materials,

volvement of third-party or-

nologies

of data for illegal ac-
tivities

checks on the legality of cer-
tain actions on the part of lo-
cal governments

sentation of information in order
to obtain additional funding

introduced low qualification of ganizations, as well as over
contractors the progress of construction

Official information | 1. Insufficient degree | Average Control over the provision of | Expert assessment and statistics | Creation of an open and
of openness of infor- reliable information, bringing | provided in official sources may complete database in
mation, underestima- to justice differ the field of dilapidated and
tion of indicators emergency funds of the Rus-

sian Federation

2. Misrepresentation | High The control bodies carry out | There may be cases of misrepre- | Creation of an open and

complete database in
the field of dilapidated and
emergency funds of the Rus-

sian Federation, bringing
those responsible to justice

EXPECTED RESULTS FROM THE INTRODUCTION
OF MECHANISMS FOR THE RESETTLEMENT
OF DILAPIDATED, EMERGENCY HOUSING

The expected results from the implementation of the proposed
mechanisms for the resettlement of dilapidated and emergency
housing for the state and citizens:

1. Improving living conditions for people living in dilapidated
or emergency housing: the repair and reconstruction of existing
housing and the construction of new residential premises will im-
prove the quality of life of people living in such conditions.

2. Reducing the risk of accidents and accidents. Dilapidated
and emergency housing is often associated with a high risk of ac-
cidents and accidents, such as fires, electrical incidents, etc. Re-
pair and reconstruction of existing housing using additive tech-
nologies and the construction of new residential premises will
reduce the risk of such accidents.

3. Improving social integration and living standards. People
living in dilapidated or emergency housing often experience so-
cial isolation and a low standard of living. The proposed measures
will help to improve the social integration and standard of living of
such people.

4. Reducing the cost of housing: the use of additive technolo-
gies will make it possible to reduce the cost of repairs, increase
the energy efficiency of buildings and reduce the costs of the pop-
ulation and the municipality for the operation of premises.

5. Improvement of the environmental situation. Dilapidated
and emergency housing is often associated with low energy effi-
ciency. The use of new materials in combination with the use of
energy-efficient technologies will improve the environmental situ-
ation in the area.

6. Improvement of the economic situation. The renovation and
reconstruction of existing housing and the construction of new
residential premises will create jobs and improve the economic
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situation in the city/district. This can be especially important in
areas with high unemployment and low living standards.

7. Risk reduction: the resettlement of dilapidated and emer-
gency housing reduces the risks associated with illegal buildings
and illegal use of land.

It is important to note that mechanisms for the resettlement of
dilapidated and emergency housing should be developed and
implemented taking into account local conditions and needs, as
well as taking into account the social, economic and environmen-
tal situation.

CONCLUSIONS

The expected results from the implementation of the proposed
mechanisms for the resettlement of dilapidated and emergency
funds for developers allows for:

1. Income increase: the resettlement of dilapidated and emer-
gency housing can become a new source of income for developers
who will be able to profit from the reconstruction and repair of such
facilities.

2. Improving reputation: the introduction of mechanisms for
the resettlement of dilapidated and emergency housing can help im-
prove the reputation of the developer in the eyes of society and au-
thorities.

3. Increasing competitiveness: a new scheme for financing
the resettlement of dilapidated and emergency housing can improve
the position of the developer in the market, as he will be able to com-
pete more effectively with other companies.

4. Attracting additional investments for business expansion for
the implementation of projects for the repair and reconstruction of
dilapidated housing and the resettlement of the emergency fund.

However, it should taken into account that the resettlement of di-
lapidated and emergency housing also brings a number of difficul-
ties for developers. For example, the reconstruction and repair of
such facilities can be complex and time-consuming, requiring large
financial and time costs. In addition, there may be problems with at-
tracting investments and reducing profits for a while.

That is why it is important to select companies carefully for
the implementation of these projects.

CosepLueHCTBOBaHME MeXaHU3MOB
NPOEKTOB peHOBaLUM BETXOro
1 aBapUUHOIO XWJbA

B npouecce skcnnyatauum Kaxpoe 3gaHuMe Haxogutcs nop
BO3[eNCTBMEM [ABYX rpynn hakTopoB: BHELUHWUX (MPUPOLHLIX)
N BHYTPEHHUX, CBA3AHHbIX C NPOUCXOAALLNM B 30aHUN TEXHO-
NOrnyeckMM mnn PyHKUMoHanbHbIM npoueccoM. K BHeLHUM
VNN NPUPOLHbIM (hakTopaM OTHOCATCA: BO3OENCTBME HA KOH-
CTPYKUMWN BETpa, CHera, [OXAsA, CONHEYHON PagnmoakTMBHOCTM
1 Temnepatypbl. K BHYyTPEHHUM UM TEXHONOTMYECKUM (haKTo-
paM OTHOCATCH: MOBPEXAEHUA KOHCTPYKLMIA OT MEXaHUYECKNX
BO3OENCTBUN, Neperpy3ka KOHCTPYKLMIA NMOKPbITUS, KOPPO3us
CTasnbHbIX U Xernie306ETOHHbIX KOHCTPYKLMIA, MopaXKeHue aepe-
BAHHbIX KOHCTPYKLMI rPUOKOM B pe3ynbraTe HapyLUeHUst Temne-
paTypHO-BNaXHOCTHOFO peXnMa NOMELLEHUI U T.4.

OT aTMochepHbIX BO3AENUCTBUIN MOTryT BO3HUKHYTb MOBPEXAEHNS
B KOHCTPYKLUMSIX B pe3yrbrate neperpy3ku NoKpbITUA CHETOBOW
Harpy3Koii, HaMOKaHWsl CTEH U3-3a Masioro BbIHOCA KPOBEMBLHOMO
CBECa W KapH13a 1 NMPOHUKHOBEHMS BNIarv Yepes KPOBJIo B CBS-
31 C HeyOOBJIETBOPUTESIbHLIM €€ COCTOSIHUEM, OCOGEHHO B Me-
cTax nepenaga BbICOT, MapaneToB 1 BOLOCTO4HbLIX BOPOHOK. CHe-
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roBble Harpy3ku, 0CO6EHHO B MecTax rnepernaga BbICOT, AOBOJIbHO
4acTO CO3[AI0T Neperpy3ky Ha MOKPLITUS, NPUBOASLLME K Aechop-
MaLMAM HECYLLIMX U OrpadkAaKoLLUMX KOHCTPYKLUIA, @ B HEKOTOPbIX
crny4asix NPUBOAAT K aBapusiM. BeTpoBble Harpy3ku He ABASOTCA
onacHbIMU Ans 30aHWiA, BbINOMHEHHbIX Mo NpoekTy. OgHaKo, y4u-
ThiBasi HEOCTATOUHbI BbIIET KPOBEMbHbLIX CBECOB U HU3KYIO MO-
PO30CTOMKOCTb KUPMUYHBIX CTEH, OHU CUCTEMATUHECKM HaMoKa-
10T, MPOMEP3aloT, B pe3ynbTaTe Yero NpouCXoauT BbIBETPUBAHME
1 paspyLueHre KUPNUYHOM KnagKu.

KoHTponb Ka4yecTBa BbIMOMHEHNSA paBoT Mo 3KCnyaTaumm u pe-
MOHTY 3[aHWiA, a TaKXe MaHMpoBaHne 1 opraHn3aLmoHHas noa-
roToBKa PEeMOHTa 3[aHWi OCYyLLEeCTBASeTCA afgMUHUCTPaTUB-
HO-XO3AWCTBEHHbIM OTAENIOM YMNpaBnsioLLei opraHmsaunm unm
rNaBHbIM UHXEHEPOM.

KnrodeBble cnioBa: BeTxoe n aBapuiHoe Xusbe, oS aBapuii-
HOro XWJlbsl, IPOrpamMma paccesieHUsi aBapuUHOro Xusbs, rpo-
671eMbl BETXOr0 1 aBapuiHOro Xuibs

CITIMCOK UCTOYHUKOB

1. ViBaHoBa E.C. JlnkBugaLmsi BETXOro 1 aBapuiiiHoro Xuiibsi — Bax-
HbIfi UHCTPYMEHT PeLUeHWs XUINLLHOM npobnems! // XuniwHoe



HeaBmXnMMOoCTb: 3KOHOMUKA, ynpaeneHune

MexayHapoaHbI Hay4YHO-TEXHUYECKUI XYpHan

TEMA HOMEPA

#2/2024

19

X03AViCTBO U KOMMYHarbHas nHgpacTpyktypa. 2020. Ne 2 (13).
C. 99-104.

2. Kpytckux E.H. [po6ieMbl BETXOro v aBapuiHOro Xusbs v nyT1
ux peLuenwsi // AHeBHuk Hayku. 2020. Ne 6 (42). C. 39.

3. labutguHoB P.®. lNepecenieHne n3 BETXOro n aBapuiHoOro Xu-
JIbS1 Kak npo6siema yrnpaBieHUs XUnLHbIM ¢poHgoMm // Tpyabl
OpeHbyprckoro nHctutyTa (¢punmana) MockoBckovi rocygapct-
BEHHOW topuan4eckoi akagemmn. 2022. Ne 1 (51). C. 58-66.

4. baHHunkoBa W.[. [Npobriembl BETXOro n aBapuHOro XuJsibs
B Poccum // Hay4Hbivi ningep. 2022. Ne 22 (67). C. 211-212.

5. CmupHoB A.C., lNaxanees B.M., ViuakoB B.H. Betxoe u aBa-
PUIHOE XWIIbE: CUTYaLMOHHbIV aHann3 // BECTHUK Hay4YHOU Mbic-
m. 2022. Ne 6. C. 324-329. DOI: 10.34983/DTIPB.2022.51.24.001
6. JlyasHuHa A.U. OcobeHHoCTH B cghepe peannaaumm nepecesie-
HUS rpaxaaH 3 aBapuiiHoro 1 BeTxoro xusbs // Mos npogeccvo-
HasbHasi kapbepa. 2022. T. 1. Ne 42. C. 164—171.

7. KonpgpawoBa M.A., NataeB [.A. ABapuiiHoe 1 BETXOE XUITbE
Kak rpaBoBasi KaTeropusi o POCCUICKOMY XWINLLHOMY 3aKOHOAa-
TenbcTBy // MpaBoBas noavymsi. 2023. Ne 6 (42). C. 33-38.

8. JlenexuH UN1.A., KoctuHa J1.B. K Boripocy o peanu3avmm B8 Poccumn
XKWITNLLIHOV MOSIUTUKN M MEPCTIEKTUBAX PELLIEHWS] MPOo6s1eMbl BETXOro
V1 aBapuiHoro xwibs // BecTHnk TBepCKoro rocynapCTBEHHOIo Tex-
Hu4eckoro yHnsepcuteta. Cepus: Haykm 06 obLyecTse v rymanu-
TapHble Hayku. 2023. Ne 4 (35). C. 84-88. DOI: 10.46573/
2409-1391-2023-4-84-88

9. PymsiHyeB @.[1. OT peHoBaymn K KOMIMIEKCHOMY pPa3BUTUIO
Tepputopwi // CoBpemeHHoe o6LecTBo 1 npaso. 2022. Ne 1 (56).
C. 65-74.

10. OBcsiHHuKoBa T.10. locypapcTBeHHasi nonmTvka B cchepe peHo-
BaLym XWITULLIHOrO ¢hOHAA: PErNOHasIbHbIV acrieKT // HeaBmxumocTb:
akoHomuka, yrpasnenne. 2020. Ne 2. C. 6—-11. DOI: 10.22227/207 3-
8412.2020.2.6-11

11. Baxap4verko [.A., BonorxanuHa t0.A. Poccuvickuii onbIT pe-
HOBaLmn MOPasibHO YCTapEBLLIEro N BETXOro Xusbs // SKOHOMUKa
cTpouTenbcTBa M ropogckoro xosswictea. 2020. T. 16. Ne 1.
C.5-11.

12. letyxoBa A.C., XugkoB [.E., lMotanos M.A., Kono6osa l1.A.,
XpomuH P.A. lpobreMbl BETXOro u aBapuiHoro xusbsi B Poc-
cun // @uHaHcoBas skoHomuka. 2021. Ne 11. C. 153-155.

13. AgpaHacrbesckasi A.B. CoOOTHOLLIEHWE MOHATUI BETXOro 1 aBa-
PUIHOIO XW/ibsi: MPO6IEMbI PABOMPUMEHNTENbHOM NPaKTUKN //
O6Lyectso n umBunusauyms. 2022. T. 4. Ne 1. C. 37—40.

14. AueHko KO.A., CmupHoBa E.H. CoBpemMeHHbIe My Tv peLLueHus
rpob6rieM B cghepe BETXOro v aBapuiHoro Xxusbs // CTpouTesscTeo
u HegBuxumocTb. 2022. Ne 2 (11). C. 155—-159.

15. HukutuHa E.B. CHOC BETXOro Xuiibsi: akTyasibHble npobremsl
v nyTv nx peLuenns // Jlydiuas ncecnegosartesnsckas crarbs 2023 :
c6. ct. VIl MexpayHap. Hay4y.-uccnesi KoHkypca. [eTpo3aBo/ck,
2024. C. 33—42.

06 aBTOpe: AHKOBCKUIA AnekcaHap BnagumupoBu4 — Befy-
LM MHXeHep Hay4Ho-nccnenoBaTenbekoro LeHTpa «Komnnekce-
Hoe passuTtne Tepputopun» (HOL| KPT), conckaTtenb kadhenpsl
opraHv3aumumM CTpouTeNbCTBa M YNpaBfieHUs HegBUXUMOCTLIO;
HauuvoHanbHbIi uccnepoBatenbckuii MOCKOBCKUIA rocygpap-
CTBEHHbIW CTpouTenbHbIM yHuBepcuteT (HUY MIFCY); 129337,
r. MockBa, fipocnaBsckoe Locce, A. 26; Alex.ynk @inbox.ru.

For citation: Yankovsky A.V. Improving the mechanisms of
renovation projects for dilapidated and emergency housing. Real
Estate: Economics, Management. 2024; 2:12-19.

[Ona untupoBanus: SiHkoBckuii A.B. Improving the mechanisms of
renovation projects for dilapidated and emergency housing // He-
OBWXUMOCTb: 3KOHOMMKA, yrnpasneHne. 2024. Ne 2. C. 12—19.

J1.U. MNaBnoBa. MockBa. Yn.MoxoBasi. PUCyHOK, TyLub, nepo.



#2/2024

MexxayHapoHbIN Hay4HO-TEXHUYECKUA XypHarn

HeoBmX1UMOCTb: SKOHOMMUKA, ynpaeneHune

JKOHOMMKA N MEHEAXMEHT HEABUXXUMOCTH

20

UDC 005.8

Volgin V.V.

Volgin

Valentin Valentinovich,
Candidate of Technical Sciences,
Associate Professor of the Depart-
ment of Construction Organization
and Real Estate Management;
Moscow State University of Civil
Engineering (National Research
University) (MGSU); 26 Yaroslavs-
koe shosse, Moscow, 129337, Rus-
sian Federation; ID RSCI: 1212902,
ResearcherID: AAE-8862-2022,
ORCID: 0000-0001-7130-3410;
VolginVWw@mgsu.ru

Risk management in the implementation
of investment and construction projects

The developer is a professional figure in the real estate market, combining managerial and entrepreneurial func-
tions in his activities. At the same time, there are features and tasks associated with the creation and implemen-
tation of development projects. Thus, in the process of selecting and implementing investment and construction
projects, their responsibility, in addition to providing liquidity, includes taking into account social, aesthetic and
environmental aspects.

Today, individuals engaged in investment and construction activities, including developers, cannot always spend
their time in order to solve certain problems related to the transfer of land directly between different established
categories. In this case, land transfer refers to the process associated with the transfer of lands with agricultur-
al purposes to their combined development. To do this, an investment product is being created, i.e. a plot of land
with which the necessary actions were carried out for the subsequent construction of necessary structures for
various purposes on it [1].

Today, many developers indicate that the implementation of IDT projects (integrated development of territories)
needs to be reimbursed from the local budget for a share of the costs associated with the implementation of
the development of the relevant territories.

Different land plots have different investment potential, which creates the need for an assessment by its
owner. With the participation of local authorities in the development of territories, they have the right to receive
compensation.

Keywords: land rent, land categories, land transfer from one category to another, land development risk man-
agement, economic efficiency of projects

FORMATION OF RISK FACTOR SPACE
FOR ESTIMATING THE VALUE OF LAND
RESOURCES

ften, local authorities, when selling land, do

not assess its actual value, as well as the fu-

ture income that can be obtained with their
participation.

Fig. 1 shows the factors that are used to deter-
mine the amount of land rent, these are:

¢ available natural features;

e standard of living;

e infrastructure development;

e results of the development of the site.

The municipality, acting as the owner of a piece
of land, can lease it out, while receiving compensa-
tion for the above factors if they have a positive im-
pact on this piece of land [2].

As the analysis of some European countries has
shown, when compared with the situation on the Rus-
sian market (Fig. 2), it becomes obvious that today

The results
of entrepreneurial
activity

Standard of living:
development
of social,
engineering,
and transport
infrastructure

Natural

in the development
features ¢

of residential and
non-residential
facilities

Fig. 1. Factors for determining land rent

the municipal authorities of our state do not pay due
attention to the land resources available on its terri-
tory, from the point of view of studying the cost struc-
ture when implementing projects.

At the same time, there is the highest profitabil-
ity of housing construction projects in the Russian
Federation than is observed in statistics for Euro-
pean countries.

Economic theory is accompanied by a process
of redistributing public rent to the developer directly
from the value that certain plots of land possess [3].

Taking into account the existing schemes for
paying for rights to purchase a plot of land, Russian
developers have the lowest level of profitability than
the accepted average indicators that can be ob-
tained when implementing similar projects in Euro-
pean countries.

Thus, based on the information provided above,
it can be argued that today there is a need to de-
velop a nationwide methodology for an adequate
assessment of the value of land resources [4].

60
mm Poland
50 mm Hungary
Bulgaria
40 mm Russia
30
20
10

, el

Land Infrastructure Construction Financial cost

Fig. 2. Cost structure of mass housing construc-
tion by key expenditure items in Russia, Europe
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ANALYSIS OF EXISTING LAND CATEGORIES

The inefficient use of various land resources on the territory of
our state is caused by the presence of problems that are associat-
ed with the imperfection of the implemented land policy, and, of
course, the accounting of land plots, which leads to a problem of
national scale. We will analyze these circumstances in further re-
search, but for now we need to understand what lands exist.

In accordance with Article 7 of the RF Land Code, Russian
lands are divided into 7 categories for their intended purpose
(Fig. 3):

. Agricultural lands.

. Settlements.

. Industry.

. Specially protected areas, facilities.
. Forest fund.

. Water fund.

. Stocks.

These categories are used to identify opportunities associated
with the use of land plots, i.e. they act as an important factor for in-
vesting in them.

The objectives of the agro-industrial complex of the Russian
Federation:

N O O~ W DN =

e increase in the gross harvest of the entire crop;

® increase in acreage.

Our state has substantial land resources. According to the data
provided by Rosreestr, on 01.01.2023, their area size is 1,712.5 mil-
lion hectares, where agricultural land is 383.2 million hectares,
which is 22.4 %.

According to the data provided by the Federal Register, in 2021
the size of the area of all farmland is 197.8 million hectares, where
58.8 % (116.3 million hectares) are arable land.

81.7 % of agricultural land in the Russian Federation is located
in the following areas:

® 25.9% — Volga;

® 25.0 % — Siberian;

® 15.9 % — Southern;

® 14.9% — Central.

In 2017-2023, there was a reduction in farmland by 1.6 million
hectares, which was observed in 2013-2016.

During the analyzed period, the reduction of agricultural land
amounted to 3.64 million hectares due to the fact that the land was
transferred to other categories. Whereas the reverse transfer from
the reserve lands increased the indicator by 0.59 million hectares.
While the increase in their area amounted to 1.45 million due to
the fact that the administrative borders were changed due to the an-
nexation of the Republic of Crimea [2].

Table 1. Change in agricultural land conversion

Lands of specialty protected objects
Forest fund lands

Lands of the water fund

Stock lands

Agricultural land

Lands of settlements
Industrial lands

2000

Fig. 3. The structure of the land fund of the Russian Federation
in accordance with the categories of land on 01.01.2021

In the Russian Federation, according to Federal Law No. 172
dated 21.12.2004 “The transfer of lands or land plots from one cat-
egory to another”, this process is bilateral in nature and is carried
out on an annual basis.

Let's display the dynamics of the translation in Table 1.

By 2021, the fall in farmland due to their transfer to other cate-
gories amounted to 599.7 thousand hectares, while their growth
amounted to 215.4 thousand hectares as a result of the reverse
transfer, including:

e reserve lands, where the Republic of Crimea has 72 thousand
hectares (Rostov 34.2 thousand hectares Jewish Autono-
mous — 35 thousand hectares) — 208.1 thousand hectare;

e lands of settlements, mainly due to the Lipetsk region with
an indicator of 1.6 thousand hectares — 4.1 thousand hectare;

e lands belonging to the water fund at the expense of the Re-
public of Tatarstan with an indicator of 2.2 thousand hec-
tares — 0.2 thousand hectare;

Transfer from agricultural lands to lands of 01.01.2017 01.01.2018 01.01.2019 01.01.2020 01.01.2021
Forest fund 554 261 3,307 163 197
Settlements 70.9 64.1 52.7 45.7 72.6
Territories under special protection 29.8 1.18 375 55 290
Industry, communications, transport, etc. 37.8 54.4 371 56 37
Stock 5.8 850 2.9 44 27
Water fund - - 0.9 - 0.3

Note: the presented figures do not include new territories (DPR, LPR, Zaporizhia and Kherson regions).

#2/2024
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Fig. 4. Distribution of agricultural land in accordance with forms of ownership, which is observed in the federal districts of the Russian Fed-

eration on 01.01.2021, thousand hectares

e industrial lands at the expense of the Yamalo-Nenets Autono-
mous District with an indicator of 1.8 thousand hectares —
2.6 thousand hectare;

e lands belonging to the forest fund at the expense of the Yaro-
slavl region with an indicator of 0.3 thousand hectares —
0.4 thousand hectares.

Change from 2017-2021:

e |ands of the forest fund: (19,700:554) — 100 = -64.4 %,;

e lands of settlements: (7,090:72.6) — 100 = 2.3 %;

e territories under special protection: (29,000:29.8)— 100=873.1 %;

e |Industrial lands: (3,700:37.8) — 100 = 2.1 %;

e reserve land: (270:5.8) — 100 = -53.45 %;

e lands of the water fund: 100 %.

The federal districts where the largest number of decisions re-
lated to land transfer were made:

® 2,944 decisions — Volga;

® 1,777 — Ural;

e 1,376 — Central.

There was a decrease in the area of agricultural land owned by
the population by 4.5 million hectares, while their increase by
4.1 million hectares owned by legal entities.

In Fig. 4, we will display the distribution of agricultural land in
accordance with the forms of ownership according to the FD.

It turns out that many agricultural lands are owned by the state.
Whereas some of them have no borders, which is a problem of inef-
ficient management, which has a negative impact on the formation
and development of the land market, the involvement of land in cir-
culation as a means of production.

The share of land in private ownership is small. There are no
significant changes in it recently.

Today, in the Russian Federation, many land users have lands
that they do not use. In their total volume, they own a significant
area of agricultural land in the Russian Federation.

For this reason, today it is necessary to identify and involve
abandoned, unused agricultural land in agricultural turnover [3].

CONCEPTUAL FEATURES OF RISK MANAGEMENT
AT THE MAIN STAGES OF LAND DEVELOPMENT

Development projects are investments with a long-term nature,
generating income for a long period of time.

It should be noted that the beginning of the development cycle
is the emergence of an idea. Whereas it ends with the sale,
the completion of the project. The duration of the cycle is 3-5 years
or more in accordance with the nature of the project [5].

The payback period in the Russian Federation is 3-4 years,
whereas in some cases it can reach 10 years.

The goals of spending funds are determined at the beginning of
the activity, which is not accompanied by final results.

The developer makes a decision, according to available informa-
tion, that is, performs activities under conditions of uncertainty. Uncer-
tainty is the lack of accuracy of data, which is accompanied by risks.
The nature of development in the form of the formation of an object is
based on the causes of uncertainty, which indicates a change in its
connections. The nature of the changes, the results are not subject to
accurate calculation, because there are factors affecting the environ-
ment, the object, and the inability to obtain data for decision-making.

In order to implement the concept of land development, the in-
volvement of lawyers is required. This necessity is due to the fact
that different issues that relate to the CC RF can be interpreted in
different ways.

In addition, the services of a lawyer are necessary for the rea-
son that there is a restriction in relation to the plot of land. For this
reason, specialists will need to offer the most rational and easiest
way to overcome them [6].

Uncertainty entails the occurrence of risk. For this reason, it is
imperative to minimize it by increasing the reliability of the data.

It is possible to minimize uncertainty by obtaining more high-
quality information.

One of the features of risk is the likelihood of conditions that can
have negative consequences for someone. It can arise due to
the probability of an occurrence of consequences, which is subject
to one or another measurement. For this reason, risk acts as an un-
certainty that cannot be calculated or foreseen [7].
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To date, there is an alternative definition of risk, which consists
in the presence of the probability of deviations in indicators.

Possible risk outcomes:

1) positive (availability of profit, income, etc.);

2) negative (presence of damage, loss, etc.);

3) zero (no changes).

Today, the effectiveness of investment and construction pro-
jects depends on changes in equipment, technology, productivity,
cost, which entails the implementation of the project in the pres-
ence of different types of risks.

ALGORITHMS FOR MANAGING EXISTING RISKS

Initially, risk identification is performed in order to carry out its
analysis, which will allow an adequate response to it (Table 2).

To date, ongoing projects have features that actualize the prob-
lem of risks:

1. Each project is an innovative, investment process, where

a unique, new product enters the market, which indicates
that it is not possible to predict the risk response to it.

2. Each project is a complex social, technical and economic
system, where there are different participants, whose final
result depends on the quality of their activities.

3. Each participant is a potential risk carrier. It turns out that
when organizing the interaction of project participants, it is
necessary to anticipate risks for a particular market partici-
pant in order to minimize them later.

4. The main source of financing is investor funds, which entails
responsibility for reducing risks.

The basis for managing risks is identification, analysis, and

identification [8].

The implementation of development projects is accompanied
by the following risks:

1. Systematic — the risks that arise for each participant who car-
ries out the implementation of economic activities. In the analyzed
area, they are risks that cannot be excluded in project management.
The following types of risks can be attributed to such risks:

e changes in the economic situation during the implementation

of the project;

e low liquidity of real estate in the form of an asset, etc.

This list is updated with regional risks when considering the re-
al estate market.

Regional risks include the following risks:

e decrease in business activity in the region;

® migration.

2. Non-systematic — the risks of the project, its features. It is
possible to minimize them through management [9, 10].

Table 2. Possible combinations of probabilities and conse-
quences of risks

conzgzzzt::;yl/evel High Medium Low
Minor B D D
Medium A B C
Catastrophic A A B

Note: A — inability to transfer the risk to be excluded; B — presence of difficulties in
transferring, subject to immediate disposal; C — a transferable risk to be eliminated if
necessary; D — an acceptable level of risk.

This problem can be solved through the creation of a scheme
for the execution of works on land development of a territory where
effective interaction is required by development participants to
achieve the desired result in the execution of works related to land
development [11].

Example 1. “1st Nagatinsky” is a residential complex surround-
ed by existing buildings. This is a project for the integrated develop-
ment of an area of 13 hectares. A new reading of the location with an
emphasis on all its strengths: opens the entrance to the Nagatino-
Sadovniki area. Nagatinskaya metro station is just a 3-minute walk
away, Nagatinskaya MCC (Verkhnie kotly) is 4 minutes away, TTC —
at 5 min. Nagatinskaya Embankment is a few minutes' walk away.
A 10-minute drive by public transport is the “Island of Dreams”,
where little Moscow residents like to spend time.

Variety of leisure activities:

e libraries;

e cinemas;

® Marc Chagall Embankment;

* Novodanilovskaya, Nagatinskaya embankments;

e urban landscape parks.

It should be noted that the internal territory of this complex is
fenced. For this reason, outsiders cannot be on it. In addition, there
are plans to implement a program called “yard without cars”.

An important element of the landscaping of this inner territory is
the promenade, which connects various functional areas with
a unique Japanese garden. Within the framework of the project,
there are plans to build their own kindergarten, as well as a school.

In the process of executing commercial projects, land develop-
ment consists in extracting income, making a profit from the sale of
assets that have increased in value.

It turns out that the success of the land development project
depends on such factors as:

1. Correct determination of the optimal use case for a plot of land.

2. Well-developed project concepts, a reasonable financial

model.

3. Effective project execution [12].

Example 2. The methodology of the residential complex called
“1st Nagatinsky” is based on such a concept as “effective profitabil-
ity”. Its main difference directly from the general level of profitability
lies in taking into account the current value of the land when calcu-
lating the project, that is, there is a deduction from the total profita-
bility of the delta, which was formed when the market value of
the land plot increased during the period of construction. This is
essential in order to assess the effectiveness of the project being
carried out for the reason that the increase in the cost of land plots
during the pre-crisis period established errors, as well as miscalcu-
lations that were made by developers.

Dynamic assessment methods include the following models:

1. Net discounted income.

2. Investment return index.

3. Internal rate of return.

4. Discounted payback period of the investment.

Profit from sales and savings are calculated from total revenue
and savings minus costs.

The simple rate of return (SRR) is calculated from the ratio of
the profit of the investment project over a certain period to the cost
of the investment project. The interpretative meaning of the simple
norm established for profit is the assessment of the recoverable
part of investment costs as profit during one planning interval.
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> Table 3. Outcome of the enterprise
Name of fixed assets Price per unit, Numt?er of Total cost Life period, Amortization per year, | Amortization per month,
thousand rubles units years thousand rubles thousand rubles
Building 15,000,000 4 60,000,000 100 600,000 50,000
Security costs of the facility 750,000 1 750,000 35 21,429 1,786
Construction of playgrounds 225,000 2 450,000 15 30,000 2,500
Construction of a recreational area 2,250,000 1 2,250,000 50 45,000 3,750
Construction of leisure facilities 6,000,000 5 30,000,000 75 400,000 33,333
Total 24,225,000 13 93,450,000 - 1,096,429 91,369
In the process of performing a comparative analysis of the cal- Table 4. Income of the enterprise
culated SRR value with an average or minimum level of profitability,
a potential investor is able to form a preliminary conclusion on Source of income Average unit Number The total
the expediency of deepening and continuing the analysis of an in- cost of units amount
vestment project. According to this indicator, it becomes possible
to estimate the approximate payback period of investments [13]. Apartment sales 14,063 1,900 26,718,750
Example 3. Table 3 takes into account the necessary fixed as- Leasing of space for the con-
sets for the construction of the residential complex “1st Nagatinsky”. struction of leisure facilities 669,642.8571 7 4,687,500
A recreational area is an area that is specially allocated in a city
or in a suburban area in order to organize recreation areas, consist- State subsidy for the construc-
ing of parks, gardens, urban forests, beaches and other facilities. tion of a recreational area 8,437,500 1 1,687,500
Their main purpose is to restore the moral and physical strength of
a person. They may include natural objects and territories under Total 9,121,205 1,908 33,093,750
special protection [12].
Playgrounds are essential for the physical, social, emotional NPV is calculated using the following formula:
and cognitive development of children.
It is also necessary to build leisure facilities. u
i y ui isu iliti NPV = CF, @)

In accordance with established practice, in large cities of
the Russian Federation, the problem associated with meeting
the need for healthy leisure for young people is solved, which can-
not be said about small urban formations due to various social,
economic, and other reasons. Therefore, the formation of a net-
work of different leisure facilities is subject to development in
a small city.

This Table 4 takes into account the main income of the devel-
oper of the residential complex “1st Nagatinsky”.

This indicator is calculated using the following formula:

NPV (1)
NPV(r,)—NPV(r,)

where r — percentage rate;
NPV — net present value.

IRR =r, + (n,=n), (1)

Table 5. Net present value, NPV

=6 (1 + R)r '
where n, t — number of time periods;

CF — Cash Flow;

R — cost of capital (i.e. discount rate).

The results are presented in Table 5.

The internal rate of return (IRR) is a rate that ensures that there are
no losses on different deposits, and that all income received from in-
vesting costs for a given project is identical. It turns out that this is
the maximum percentage value, where the difference between the in-
flow and outflow of funds, i.e. the net present value (NPV) is 0 [14, 15].

CONCLUSIONS

As a result of the above calculations in Table 5, we see that in
the first year of the enterprise there are no revenues, in the second

Period Income, C Outcome, f Cashflow Discount rate, r Net present value, NPV
1st half of 2023 0 6,056,250 -6,056,250 0.075 -454,219
2nd half of 2023 0 6,056,250 -12,112,500 0.075 -908,438
1st half of 2024 4,136,718.75 6,056,250 -14,032,031.3 0.05 —-701,602
2nd half of 2024 4,136,718.75 6,056,250 -15,951,562.5 0.05 -797,578
1st half of 2025 12,410,156.25 0 -3,541,406.25 0.045 -159,363
2nd half of 2025 12,410,156.25 0 8,868,750 0.045 399,093.8
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Fig. 5. Calculation of the profitability of a land development project using the NPV methodology (for half-years from 1st 2023 to 2nd 2025)

years sales partially begin in the residential complex under con-
struction “1st Nagatinsky” in a mortgage with a discount for buyers.
Sales peak is in the third year.
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Oco6eHHOCTU ynpaBrieHus puckamm
npu peanusauum MHBECTULIMOHHO-
CTPOUTEJIbHbIX NPOEKTOB

Hesenonep — npodeccuoHanbHas purypa Ha pbiHKe HeABVXM-
MOCTK, coyeTarLlas B CBOEN AeATENIbHOCTU yrnpaBlieHYecKme
W npegnpuHuMmatensckme yHKUun. Npyu 3TOM MMEDTCA 0Co-
6EHHOCTM M 3a4a4yu, CBsi3aHHbIe C CO3[aHNEM U BbIMOSIHEHWEM
[EeBenonepcknx NpoeKkToB. Tak, B npoLecce BbI6opa 1 OCYLLECT-
BNEHUS MHBECTULMOHHO-CTPOUTESIbHBIX MPOEKTOB B UX 0653aH-
HOCTb, MOMUMO 06€ecneYveHnst MIMKBUAHOCTW, BXOQUT YyHET CoLM-
allbHbIX, 3CTETUYECKUX N SKOJIOTMYECKNX aCrneKToB.

Ha ceropgHsAWHUN geHb unanyeckue nuua, ocyLlecTeAsoLLne
WHBECTULIMOHHO-CTPOUTENBHYIO AEATENbHOCTb, B TOM Y1Cne fAe-
Benonepsbl, He BCeraa MoryT TpaTtuTb CBOE BPEMS Ha TO, YTO-
6bl peliatb Te WU UHble NPO6GNEMbl, CBA3aHHbIE C MEPEBOAOM
3emesb HenocpeacTBEHHO MeXAy PasHbIX YCTAHOBMNEHHbIX Ka-
Teropuin. B gaHHOM cnyyae nop nepeBoAoM 3emMenb nofpasy-
MeBaeTCcs NPOLEeCC, CBA3aHHbIN C NepeBoAoOM 3emenb, obnaaa-
IOLLIX CEMbCKOXO3ANCTBEHHBIM HAa3Ha4YeHNEM, K COBOKYMHOMY WX
passutuio. [Ina 3TOro NpoMcxoanT co3faHne MHBECTULIMOHHOIO
npoayKTa, T.e. y4acTka 3eMs1, C KOTOPbIM NPOBOAUSIUCL HEO6-
XOAVMble AeNCTBUA AN NOCneayoLLero CTPOUTENbCTBA HA HEM
HEe06X0ANMbIX COOPY>XEHUI Pa3NNYHOro Ha3Ha4YeHus.

CerogHsi MHOrMe AeBenonepbl ykasblBatoT, YTO OCYLLECTBEHNE
npoekToB No KOT (KOMMNMEKCHOE OCBOEHWNE TEPPUTOPUIA) HyXAa-
eTCsl B BO3MELLIEHNN N3 MECTHOIO 610pKeTa A0S pacxonos, CBs-
3aHHbIX C BbINOMHEHNEM Pa3BUTUSA COOTBETCTBYHOLLMX TEPPUTO-
pun.

Pa3Hble 3eMenbHble y4acTKku o6nagaloT pasHbiM MHBECTULM-
OHHbIM NoTeHunasnom, 4To C*)OpMVIpyeT H606XO,I1VIMOCTb OLEeHKn
ero co6CTBeHHMKOM. [Mpu y4acTum MeCTHbIX BNnacTen B passu-
TUN TEPPUTOPUIA Y HUX NOABMAETCHA NMPaBO HA NOMyYEHNE KOM-
neHcauum.

KnroyeBble c/ioBa: 3eMesibHasi PeHTa, KaTeropum 3emesb, rne-
peBof 3eMerb U3 OAHOM KaTeropun B ApYryto, yrnpaBneHue pu-
cKaMu NIeHA-AeBesIoNMeHTa, 9KoHoOMuYeckas 3¢hheKTMBHOCTb
MPOEKTOB
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Viasenko V.A. [ |

Justification of necessity and directions

for improving strategic planning of investment
and construction enterprises innovative
development

In modern conditions of the investment and construction sector development, characterized by the need to im-
plement a policy of technological sovereignty, import substitution and the creation of their own competitive in-
dustries by enterprises, there is a need to improve the conceptual and methodological foundations for activating
the innovative development of construction enterprises. The paper identifies the features of innovative activi-
ty of enterprises in the investment and construction sector, systematizes scientific approaches to the construc-
tion of a methodology for strategic planning of innovative development, and proposes a methodology for ana-
lyzing the dynamics of characteristics and identifying trends in innovative development in construction. Based
on the analysis, the main problems and trends in the development of the innovation space in the industry are
identified, methods for solving problems and appropriate tools and directions for their scientific justification are
proposed. When determining strategic guidelines for the development of construction organizations, as well as
when determining meso-level development strategies, respectively, a value-oriented approach in the projection of
value innovation as a sustainable competitive advantage of enterprises, industries and regions, as well as
a stakeholder approach in the projection of the formation of an innovation network, should be taken into account.
A new approach to planning and implementing the strategy of innovative development of a construction enter-
prise is proposed, including a change in the innovation paradigm based on value innovation and foresight forecast
of the construction industry. The application of the author's approach will increase the level of innovative activi-
ty in construction and ensure a steady growth of innovative competitive advantages of the enterprise in accord-
ance with the targets of scientific, technical and sectoral development. The expediency of improving the method-
ology for forming the strategy of innovative development of enterprises in the investment and construction sector
on the basis of a new paradigm of value innovation is shown, a logical scheme for improving the methodology
is developed, which allows to provide advanced development of domestic construction enterprises on an inno-
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he modern investment and construction sector The problematization of innovative development
I is a network of regional construction clusters. in the investment and construction sector is formed,
Construction is distinguished from other types first of all, by the general trends of innovative devel-
of economic activity by the specifics of final and in- opment in the country, including mechanisms of
termediate construction products, the peculiarities of state regulation and support, the specifics of con-
the construction market and the institutional environ- struction products and the corresponding specifics
ment, the specifics of network interactions [1-6]. of the investment and construction sector, as well as
The specific features of the investment and con- global challenges that changes in the external envi-
struction sector form both the need for its innovative ronment generate for the innovation and construc-
development and the corresponding strategic ori- tion sector.
entation of the development and implementation of To identify the problems and prospects of in-
innovations, as well as the difficulties in their imple- novative development in construction, it is neces-
mentation, that is, innovative inertia [3, 7-11]. Over- sary to analyze the characteristics of the space of
coming innovative inertia and activation of innova- innovative activity of construction enterprises.
tive development of an enterprise in the investment The space of innovation activity, based on the anal-
and construction sector determine the need and ysis of scientific literature [3, 12-14] and the analy-
expediency of a deeper study of the specifics of sis of the specifics of innovative development of
innovative development of construction in order to the investment and construction sector, we propose
develop a methodology for forming a strategy for to structure as follows (Fig. 2).
innovative development of enterprises in the invest- As can be seen from the above diagram, the char-
ment and construction sector. acteristics of the innovation activity space are struc-
The analysis of scientific approaches to the con- tured on the basis of the environment of the construc-
struction of a methodology for the formation of tion enterprise into sectoral and intersectoral. In order
a strategy for the innovative development of con- to build a strategy for the activity of a construction
struction enterprises allowed us to present the pros- enterprise and determine strategic goals and guide-
pects for their application, taking into account the pe- lines, it is necessary to analyze the dynamics of
culiarities of innovation in the investment and the characteristics of the space of innovative activity of
construction sector and the identified economic and construction enterprises and identify trends and limita-
managerial focuses in the form of Fig. 1. tions of development [15-19]. >
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Fig. 1. The specifics of innovation activity in the investment and construction sector and promising scientific approaches to the construction
of a methodology for the formation of an innovative development strategy
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Fig. 2. Structure of the characteristics of the space of innovative activity of construction enterprises
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Trends and problems of characteristics of the space of innovative activity of construction enterprises and proposed research directions

The problem / trend of the development
of the innovation activity space

Methods of solving the problem

Research directions

Insufficient financing, financing from own funds / -

Improving the return on investment in innovation,
state innovation policy

« foresight technologies for choosing innovations;
« creation and development of “points of innovative
growth”

High level of costs for innovation activities
with low efficiency

Creating effective long-term unique Sustainable
Competitive Advantage (SCA)

Value innovation

Low and uneven innovative activity of enterprises in
the investment and construction sector / -

activation of scientific and technical developments;
accelerating the diffusion of innovation;
organization of innovation promotion centers;
training and stimulation of personnel

Creation of “points of innovative growth”

Uneven innovative potential of organizations, under-
development of cooperative relations / —

acceleration of the diffusion of innovations;
organization of innovation promotion centers;
increasing information openness

« network methods of organizing innovative interac-
tions;
« foresight technologies

High level of competition in ICS / -

Creating long-term unique SCA

Value innovation

-/ Sustainable development

creating effective SCA;
state innovation policy

« foresight technologies for choosing innovations;
« creating “points of innovative growth”

—/ Digitalization of products and processes

creating digital SCA;
development and application of modern software

Value innovation

—/ Consumer requirements

Creating effective SCA

Creating “points of innovative growth”

acceleration of the diffusion of innovations;
Insufficient intersectoral and sectoral diffusion /- | « organization of innovation promotion centers;
state innovation policy

« creation of “points of innovative growth”;
« network methods of organizing innovative interac-
tions

The results of structuring and analyzing the characteristics of
the innovation space of construction enterprises are summarized in
a table (Table), which also suggests the directions (tools), proposed
to solve the identified problems and prolong the deterministic
trends in the development of the innovation space in the investment
and construction sector.

Based on the analysis of the characteristics of the innovation
activity space, the expediency of applying four main focuses or di-
rections in further research is revealed, namely: foresight technolo-
gies, value innovations, the creation of “points of innovative growth”
and appropriate network methods for organizing innovative interac-
tions in the process of implementing ICP.

The results of the analysis of the characteristics of the space of
innovative activity of construction enterprises indicate the presence
of a number of problems of innovative development of a strategic
nature, which led to the preservation and further increase of the in-
novative inertia of construction. There is an objective need to im-
prove the methodology for forming an innovative development strat-
egy for the investment and construction sector, especially at

the level of the basic link (enterprises), with the elaboration of issues
of activation and improvement of the effectiveness of innovation ac-
tivities, as well as the diffusion of innovations, mainly with the need
for state incentives based on innovation policy. Consequently,
the necessity of developing a concept and methodology for the for-
mation of an innovative development strategy for ICS enterprises is
identified, taking into account the specifics we have substantiated,
as well as the identified problems and trends in the dynamics of
the characteristics of the innovation activity space in order to pro-
long positive trends in innovative development and minimize its un-
certainty [20].

Based on the comprehensive analysis and the set goals and
objectives of the dissertation, the author has developed a logical
scheme of the dissertation research (Fig. 3).

Following the proposed logical scheme, we believe, will allow
us to create a unified methodological support for the processes of
formation and implementation of an innovative development strat-
egy at all levels of management of the investment and construction
sector.
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|. GOAL AND SCIENTIFIC HYPOTHESIS OF METHODOLOGY

The goal of developing a methodology for forming an innovation strategy is to increase the innovative activ-
ity of construction enterprises in order to ensure the growth of their competitiveness and operational efficiency.

Scientific hypothesis: a targeted dynamic rise in the level of technological development of the construction in-
dustry in conditions of uncertainty and instability of the country's economy requires an increase in innovative
activity and the efficiency of innovative activities of construction enterprises, which is impossible in the absence
of a scientifically based innovative development strategy adequate to changes in the external environment, cre-
ated on the basis of modern scientific approaches, methods, trends and new technologies, taking into account
the interaction of all participants and improving the regional institutional platform

<

[I. THEORETICAL AND ANALYTICAL STAGE

1. Justification of the theoretical basis of the strategy formation methodology.

2. The choice of using scientific and methodological approaches as the basis for solving the problem.

3. Analytical review of the state of the investment and construction sector in the aspect of innovation activity to
identify the main problems and tasks.

4. Structuring and analyzing the characteristics of the innovation activity space to determine areas and methods
for solving the problem

NS

[1l. CONCEPTUAL PROVISIONS AND APPROACHES (CONCEPTUAL STAGE)

1. Determination of basic terms and concepts.
2. Selection and justification of conceptual provisions, approaches and methods taking into account modern trends:
e foresight technologies for achieving the desired results;
e taking into account inter-industry and sectoral interactions;
e modeling points of innovative growth within the framework of diffusion of innovations;
e using digital information modeling methods.
3. Justification and development of a structural-process model for the innovative development concept of con-

struction enterprises

IV. METHODOLOGICAL STAGE

1. Development of fundamental methodological principles and requirements.
. Building an effective innovation policy in the investment and construction sector and individual enterprises.

. Selection of innovative development strategies.

A W N

. Creation of the necessary methodological tools for the implementation of conceptual provisions and methodo-

logical principles

V. INTRODUCTION AND APPLICATION STAGE

1. Development of algorithms for using methodological tools.

2. Introduction of specified algorithms, methods and techniques using the example of innovative activities
of JSC RZDstroy.

3. Assessing the effectiveness of application using the established system of indicators.

4. Determination and planning of activities in promising areas of innovative development of a construction enterprise

Fig. 3. A systematic framework for developing a methodology to shape an innovative development strategy for large construction companies



HeaBmXmMMOCTb: SKOHOMUKA, ynpaeneHune

MexayHapoaHbI Hay4YHO-TEXHUYECKUI XYpHan

3KOHOMMWKA U MEHEAXMEHT HEABMXUMOCTH

#2/2024

31

REFERENCES

1. Grabovyy P.G., Manukhina L.A., Budanov 1.V. Features of project
financing of investment and construction projects of residential real
estate: problems, risks, forecast. Real estate: economics, manage-
ment. 2019; 4:6-12. (rus.).

2. Grabovyy P.G., Grebenshchikov V.S., Belyakov S.I. Risks in
the investment and construction sector : monograph. Moscow,
2017, 160. (rus.).

3. Kankhva V.S., Uvarova S.S., Belyaeva S.V. Rapid assessment of
the current price level of basic building materials and analysis of
their dynamics. Real Estate: Economics, Management. 2023, 2:
27-32. DOI: 10.22337/2073-8412-2023-2-27-32

4. Lukmanova |., Panenkov A., Kuzovleva |., Bredikhin V.
Methodology of the theory of change management in the implemen-
tation of digital transformation of construction: problems and pros-
pects. E3S Web of Conferences. 22. “22nd International Scientific
Conference on Energy Management of Municipal Facilities and
Sustainable Energy Technologies, EMMFT 2020”. 2021, 05005.
DOI: 10.1051/e3sconf/202124405005

5. Uvarova S., Voronov D., Erypalov S. Assessment and manage-
ment of developer company competitiveness in the conditions of
business changes. MATEC Web of Conferences. 2017; 08036.
DOI: 10.1051/matecconf/2017 10608036

6. Tipili P.O., llyasu M.S. Evaluating the effects of communication in
construction project delivery in Nigeria. J. Environ. Sci. Technol.
2014, 2:48-54.

7. Vlasenko V., Bukreev A., Sizova E., Vasilyeva O. Specifics of
the strategic management of innovative activity of big development
and construction companies. MATEC Web of Conferences. 2017;
08034. DOI: 10.1051/mateccont/2017 10608034

8. Uvarova S., Andryunina Ya., Smorodina E., Ovsyannikov A.,
Chugunov A. Increasing the attractiveness of green construction ob-
jects from the perspective of a value-based approach. AIP Conference
Proceedings. VIII international scientific and technical conference
“Solving environmental problems in the construction industry” ESCI
2022. AIP PUBLISHING. 2023; 040025. DOI: 10.1063/5.0129529

9. WangN., Gong Z.,Xu Z., LiuZ., Han Y. A quantitative investigation
of the technological innovation in large construction companies.
Technol. Soc. 2021; 65:101533. DOI: 10.1016/j.techsoc.2021.101533
10. Yaskova N., Kolosova T. The investment and construction activ-
ities transformation at the modern development stage of Russia. In
the collection : IOP Conference Series: Materials Science and
Engineering. 23, Construction — The Formation of Living
Environment. “XXIII International Scientific Conference on Advance
in Civil Engineering: «Construction — The Formation of Living

O60ocHOBaHMe HEO6XOANMOCTH

M HanpaBfieHU COBEpPLUEHCTBOBaHUS
cTpaTerm4eckoro niaHupoBaHus
MHHOBALMOHHOIO pa3BUTUA NPeANPUATUIA
MHBECTULMOHHO-CTPOUTENIbHOM cchepbl

B coBpeMeHHbIX YCNIOBUAX pas3BUTUA MHBECTULIMOHHO-CTPOUTESTb-
HOW cahepbl, XapakTepuayoLLMXCs HeO6X0ANMOCTLIO peanuaaumm
MOSINTUKM TEXHOIOMMYECKOro CyBEPEHNTETA, MMMOPTO3aMeLLIeHNs
N CO3AaHNA COHBCTBEHHbIX KOHKYPEHTOCMOCO6HBIX NPON3BOACTB
npeanpusaTUSMU, BO3HUKAET HEOOXOAUMOCTb COBEPLLIEHCTBOBAHMSA
KOHLIeNTyarnbHbIX 1 METOAOMIOrMYECKUX OCHOB aKTUBM3ALMN NHHO-
BaLIMOHHOIO PasBUTUA CTPOUTENbHBIX NPeanpuaTUiA. B ctatkbe BblI-
AIBNEHbl 0COOEHHOCTU MHHOBALMOHHOW AeSATENbHOCTN Npeanpus-
TUA MHBECTULIMOHHO-CTPOUTENBHOW Cepbl, CUCTEMATU3NPOBAHBI
Hay4Hble MoAXoAbl K MOCTPOEHMIO METOA0NOrMN CTpaTernyecko-
ro MNaHMpoBaHNs MHHOBALMOHHOIO Pa3BUTKS, MPeasioXkeHa MeTo-
OvKa aHanusa AVHaMUKK XapakTepuCTUK U BbISBNEHWUSA TPEHOO0B
WHHOBALIMOHHOIO Pa3BUTUA B CTpoMTENbCTBE. Ha ocHoBe npose-
OEHHOro aHanusa onpefeneHbl OCHOBHbIE NPO6IEMbI U TPEHAbI
pasBUTUSA NPOCTPAHCTBA MHHOBALMOHHOW AEATENbHOCTU B OTpa-
CnK, NpeasioXXeHbl METOAb! PELLEHNs MPO61eM U COOTBETCTBYIO-
LM MHCTPYMEHTAPUIA N HANPaBIeHNs NX Hay4YHOro 060CHOBAHMS.

Environment», FORM 2020 — Management in Construction” 2020;
062050. DOI: 10.1088/1757-899X/869/6/062050

11. Zhang X., Le Y., Liu Y., Liu M. Fostering ambidextrous innovation
in infrastructure projects: Differentiation and integration tactics of
cross-functional teams, J. Constr. Eng. Manag. 2021, 147:04021046.
DOI: 10.1061/(ASCE)CO.1943-7862.0002060

12. Lekan A., Clinton A., Owolabi J. The Disruptive Adaptations of
Construction 4.0 and Industry 4.0 as a Pathway to a Sustainable
Innovation and Inclusive Industrial Technological Development,
Buildings. 2021; 11:79. DOI: 10.3390/buildings 11030079

13. Gumba K., Belyantseva O., Kochetova L. Justification of
the Sources of Forming Competitive Advantages of Underground
Construction Companies under the Production Concentration
Conditions, Procedia Engineering. 2016, 165:1323-1327.
DOI: 10.1016/j.proeng.2016.11.858

14. Chen W., Yu M., Hou J. Synergistic Relationship, Agent
Interaction, and Knowledge Coupling: Driving Innovation in
Intelligent Construction Technology, Buildings. 2024; 14.: 542.
DOI: 10.3390/buildings 14020542

15. Uvarova S.S., Belyaeva S.V., Kankhva V., Vlasenko V.
Implementation of innovative strategy in underground construction
as a basis for sustainable economic development of a construction
enterprise. In the collection : 15th International scientific conference
“Underground Urbanization as a Prerequisite for Sustainable
Development” 12-15 September 2016, St. Petersburg, Russia.
“Procedia Engineering”. 2016, 1317-1322. DOI: 10.1016/].pro-
eng.2016.11.857

16. Gumba K., Belyaeva S. Specific character of sustainable inno-
vative development of transport construction in self-regulation con-
ditions. IOP Conference Series : Earth and Environmental Science.
2017, 012163. DOI: 10.1088/1755-1315/90/1/012163

17. Kuzyk B.N., Yakovets Yu.V. Global forecast “The future of civili-
zations” for the period up to 2050. Part 5. Moscow, Publishing
house of the Moscow Institute of Socio-Cultural Programs , 2009.
(rus.).

18. Lukmanova |.G., Yaskova N.Y. New tasks of investment and
construction activities in the context of trends in spatial develop-
ment of Russia. Bulletin of MGSU. 2019, 14:6 (129):774-784.
DOI: 10.22227/1997-0935.2019.6.774-784 (rus.).

19. Yaskova N.Yu., Zaitseva L.I. Construction: overcoming growth
limits, Real Estate: Economics, Management. 2022, 4:12-17.

20. Vlasenko V.A. Formation of sustainable competitive advantages
in the development of a construction company strategy based on
value innovation. Real Estate: Economics, Management. 2023;
3:37-41.

Mpy onpegeneHnn cTpaTerM4ecknx OPMEHTUPOB PasBUTUS CTPO-
UTENbHbIX OPraHM3auuii, PaBHO Kak 1 Mpv onpepeneHun crpate-
T pa3BUTUS ME30YPOBHS, COOTBETCTBEHHO, [IOMMKEH Y4UTbIBATHCA
npexpae BCero LIeHHOCTHO-OPUEHTUPOBAHHbIN MOAX0A, B NPOEKLMM
WHHOBALMW LIEHHOCTM Kak YCTOM4MBOIO KOHKYPEHTHOIO MpevmyLLie-
CTBa NPEANPUSTUNA, OTPacnen N PErMOHOB, a TaKkxXe CTerkxongep-
CKMI NOAXOA B MPOEKLMM (hOPMMPOBaHUS MHHOBALIMOHHOW CETU.
[MpennoxeH HOBbLIN NOAXOA K MIIAHMPOBaHMIO U peanusauun cTpa-
TErnm MHHOBALMOHHOIO Pa3BUTUS CTPOUTENIbHOrO NPEAnpUATUS,
BKIO4AIOLLMA N3MEHEHNE NHHOBALIMOHHON NapagurmMbl Ha OCHOBE
WHHOBALMWN LIEHHOCTM M hopcanT-NporHo3a CTPOUTESIbHOM OTpa-
cnw. MNprmMeHeHne aBTOPCKOro NogxoAa NMo3BONUT MOBbLICUTL YPO-
BEHb MHHOBALMOHHOWM aKTUBHOCTW B CTPOUTENLCTBE U 06EeCneymnTb
YCTOMYMBBINA POCT MHHOBALMOHHBLIX KOHKYPEHTHBIX MPEeNMYLLIECTB
NPeanpuATUS B COOTBETCTBUW C LIENEBbIMU OPUEHTMPaMW Hayu-
HO-TEXHNYECKOro 1 oTpacrieBoro passutus. [okasaHa ueneco-
06pa3HOCTb COBEPLLEHCTBOBAHNA METOA0NOrMN hopMUpoBaHUA
cTpaTernm MHHOBALIMOHHOrO Pa3BUTUS NPEANPUATUA MHBECTULN-
OHHO-CTPOUTENbHOM chepbl HA OCHOBaHUM HOBOW NapaaurMbl UH-
HOBaLWN LIEeHHOCTH, pa3paboTaHa Nornyeckas Cxema CoBepLLEHCT-
BOBaHWsi METOAOSOr MW, NMO3BOSIAIOLLAA 06ecneyunTb onepexaroLlee
pasBuTVE OTEHECTBEHHbIX CTPOUTESbHBIX MPEANPUSATUA HA MHHOBA-
LIMOHHOWM OCHOBE.

KnroueBbie cnoBa: NHHOBaLMOHHOE pa3BnTne, MUHBECTULMOHHO-
cTpouTesibHas cgepa, cTpaterus, NpeanpusaTue, MeTogosorus
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Assessment of the state of integrated security
system at the enterprise using the priority
setting method

The paper presents justification for using the priority setting method together with the Gaussian normal distribu-
tion functional to assess the state of the integrated security system of production enterprises. The justified method
has a certain advantage over other methods of expert assessment due to the fact that it has no limit to expanding
the boundaries in order to obtain adequate results in the form of quantitative values. The statistics of the occur-
rence of accidents and fires at enterprises of the oil and gas complex of Russia is analyzed, information is pre-
sented on the procedure for determining the primary factors initiating the occurrence of joint events (accidents
and fires). An example is shown with the results of processing information received from experts. The develop-
ments presented in the paper will make it possible to solve in practice the problem of reducing damage from ac-
cidents and fires, i.e. solve a problem that has important socio-economic significance for Russia.

Keywords: Integrated security system, priority setting method, Gaussian normal distribution, influence coeffi-

Gvozdev E.V.

cient, expert decision

INTRODUCTION

The results of the analysis of statistics on the oc-
currence of joint dangerous events (accidents
and fires) from which various damages are
caused (economic, material, damage to life or health
of enterprise personnel and third parties) at explo-
sion and fire hazardous (hereinafter referred to as
EFH) enterprises, which occur in the form of the fol-
lowing sequence of implementation: ( accident - fire
or fire = accident), are characterized by focusing on
the primary event that occurred initially, it became
the cause of the secondary event. However, the De-
partment (industry structure), for example, (in
the Ministry of Emergency Situations of Russia, or in
Rostechnadzor) collects information with statistics on
the occurrence of dangerous events (accidents,
fires), and in the case under consideration, when
a dangerous event began to cause damage as
a secondary factor, it is recorded in the information
statistics of the Department (industry structure) as
a defect. A similar situation occurs at manufacturing
enterprises, when the specialized services of Indus-
trial Safety (hereinafter referred to as IS), Fire Safety
(hereinafter referred to as FS), and labour protec-
tion (LP) perform their labour functions and collect
data on the occurrence of hazardous events (acci-
dents, fires), they are recorded in the enterprise sta-
tistics as an accident — in the IS service, as a fire —
in the FS service, and the LP service in the event of
damage to the life and health of the enterprise per-
sonnel or third parties, has to take upon itself such
damage as a defect [1-5].

The information presented above confirms
the need for further research taking into account
the influence of subsystems (IS and FS, LP) on each
other.

METHODS

The purpose of the presented paper is to substan-
tiate the method for conducting a qualitative assess-
ment of the state of the integrated security systems
(hereinafter referred to as ISS) at the enterprise.

To obtain the quantitative value of the studied fac-
tors considered under conditions of uncertainty, when
the control system is described from the point of view
of its qualitative state, there is a need to resort to
the use of expert assessment in the form of experts
expressing their justifications in quantitative terms of
the degree of preference, which allows us to talk
about conducting a quantitative expert assessment.

The procedure for carrying out activities to as-
sess the state of ISS at EFH enterprises is designed
to present a logical conclusion based on the exist-
ing knowledge and personal experience of the ex-
pert. Whenever a problem is formulated by an ex-
pert, the following mandatory set of measures is
carried out:

* modelling the measurement object from its

decomposition into its component elements;

e identify factors that play a key role in deter-

mining quantitative assessment;

¢ taking into account the degree of influence of

factors on determining the final quantitative
assessment.

In subsystems (IS, FS, LP) various methods are
used in practice to assess risks. To confirm the ele-
ments of novelty in the ongoing study, it was neces-
sary to present information using different features
proposed by the authors of the paper:

1) in Rostechnadzor, with using in practice or-
der No. 387 of November 3, 2022, calculation
methods are used: analysis of the “Failure Tree”;
analysis of the “Event Tree”; “What if?” “What — If”;

1 On approval of the safety manual “Methodological basis for hazard analysis and accident risk assessment at hazardous production
facilities” : Order of Rostechnadzor dated 11.03.2022 No. 387. URL: https://kubancentr.ru/images/docs/Prikaz-Rostekhnadzora-ot-03.11.2022-N-387.

pdf?ysclid=Ir2dccjc55628540024 (accessed: 06.01.2024) (rus.).
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D analysis of “Hazards and Performance” (AOP); checklist (“Check-
List”); “Hazard Identification”, HAZID (Hazard Identification); analy-
sis of “Security Measures”; analysis of the “Mode and Consequenc-
es of Failures” (AVFO); quantitative assessment of accident risk;

2) in the Ministry of Emergency Situations of Russia, with using
in practice order No. 404 of July 10, 20092, calculation methods are
used — logical event trees, determining the estimated evacuation
time; determining the specific frequency of various types of pipeline
depressurization; determining the time of blocking of evacuation
routes as a result of the spread of dangerous fire factors to them;

3) in the Ministry of Labour, with using Order No. 929 of Decem-
ber 28, 20213 in practice, calculation methods are used — analysis
of the “Decision Tree”; analysis of “Scenarios”; “What if?” (Swift);
Bow-tie analysis; checklists; HAZOP (Hazard and Operability
Study), “matrix” based on points; analysis of “Cause and Effect Re-
lationships”; “Maintenance” aimed at ensuring reliability; analysis of
“Levels of protection” (LOPA layers of protection analysis); analysis
of the “Influence of the human factor” (HRA-Hyman Reliability as-
sessment); assessment of the “Risk of getting an occupational dis-
ease’; cost-effectiveness analysis (cost-benefit analysis);

4) the new method proposed by the author of the paper is
the method of prioritization, which, together with the use of
the Gaussian normal distribution functionality, becomes a powerful
tool that has replenished the group of methods used for calculating
individual weighting coefficients. Using the proposed method in
practice will allow:

® by a group of experts, selecting a specific subsystem (IS, FS,
LP) as well as the subsystem production structural units (here-
inafter referred to as PSU) operating at the enterprise, deficien-
cies in which led to a joint dangerous event (accident and fire),
which had an impact (direct; indirect; circumstantial);

e obtain a specific numerical value located in the interval (from
0.001 to 0.999) as an indicator of the level of influence of
the subsystem (IS, FS, LP, PSU).

The information presented above clearly confirms the presence

of elements of novelty in the paper, when compared with existing
solutions used in practice.

RESULTS

Mathematically, the solution of expert problems can be de-
scribed as the effectiveness of the assessed object in relation to
another in the form of a directed graph (Fig. 1).

Each of the n — objects (X;, X,, ..., X,,) corresponds to a vertex
of the graph, which expresses the result of the preference of one
evaluated object over another.

Solving such a problem of determining the preference of one ob-
ject over a group consisting of n objects using a drawing presents

Fig. 1. Graph of the evaluation result of n-objects

And in this case:

1LifX, > X);
a,=10.5, ifX,=X;
0, ifX, <X,

wherei=j—{1,2,...,n};a,=05;

X; > X, means the priority of one assessed object over another;

X; =X, means equal importance of the objects being evaluated.

The justification presented above largely corresponds to
the method of prioritization [6—10], which has a certain advantage
over other methods of expert assessment due to the fact that it al-
lows:

e establish relationships for the elements that make up

the structure;

e present quantitative assessments where possible (subjective,
expert);

e formulate and transform the problem into a logical-structured
one;

e expand the capabilities of this method by using together with
it the functionality of mathematical modelling and selecting
optimal solutions.

Considering that the experts will give a non-numerical and
qualitative characteristic, here, when determining the quantitative
value for each qualitative value presented above, then using
the Gaussian normal distribution functional (three sigma rule for
a Gaussian random variable) [11-13], a specific the maximum value
from the specimen for each of the presented qualitative character-
istics (Fig. 2).

Using the graph it becomes possible to assign quantitative

certain difficulties; in this case, it is necessary to build matrix A=|(a,|; ) o o
values for the following qualitative characteristics:
e directly related to the emergence and growth of conditions for
Gy Gpe-r Oy... 0 . : s )
causing damage from accidents and fires in volumetric terms,
Oy Oyeer Oy 2n the value is ~ 68.2 %, or ~ 0.682, this indicator is assigned to
Aol e a specific subsystem (IS, FS, LP, PSU);
a a e having an indirect relationship of ~ 27.2 %, or ~ 0.272, this indi-
0/1 012 i aln 3 . .
cator is assigned to a specific subsystem (IS, FS, LP, PSU),
"""""" even that subsystem, which, during the assessment, was previ-
I G Gy G ously assigned a characteristic as having a direct relationship;
2 Approval of the methodology for determining the estimated values of fire risk at production facilities : Order of the Ministry of Emergency Situations of Russia dated 07.10.2009
No. 404. URL: torage/acts/173.pdf (accessed: 01.06.2024) (rus.).
3 Approval of recommendations for the selection of methods for assessing the levels of professional risks and for reducing the levels of such risks : Order of the Ministry of Labour

of Russia dated 12.28.2021 No. 929. URL: https://normativ.kontur.ru/document?moduleld=1&documentld=411523&ysclid=Ir2de60y5x667189787 (accessed: 01.06.2024) (rus.).
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Fig. 2. The density distribution graph of a normalized value
showing the volume ratio

® having a circumstantial relation of ~ 4.6 %, ~ 0.046, this indicator
can be assigned to 1-2 specific subsystems (IS, FS, LP, PSU).
Then, in general mathematical form, the calculated value for
determining the impact coefficient — k; (IS, FS, LP, PSU), can be
written by the equation:

3
k{Is, Fs, LP, PSU} = 1>k, {IS, FS, LP, PSU}, (1)

1

where ky is a value representing the coefficient of deficiencies in
the subsystem (IS, FS, LP, PSU) that is (directly, indirectly or circum-
stantially) related to the emergence and increase of conditions for
causing damage from accidents and fires.

The overall resulting indicator of the operation of the subsystem
(IS, FS, LP, PSU) for the period — t is calculated with reference to
the functioning of the types of technological production process
(P — production; T — transportation; Ps — processing; S — stor-
age; O — other).

The final resulting indicator, which is the influence coefficient —
k¢ of the subsystem (IS, FS, LP, PSU) for the period — ¢ (year,
quarter, month, etc.) with reference to the functioning of the produc-
tion technological process, can be represented by the equation:

Kog orrsesssion IS, FS, LP, PSUYE= D"k /n, ()
1
where n — numbered extreme value belonging to the specimen.

CONCLUSIONS

1. The rationale for the use of the prioritization method, with
the help of which specific quantitative values are obtained, displayed
in the form of a level coefficient, which indicates certain deviations and
will allow adjusting the personnel management model (IS, FS, LP, PSU)
is presented based on an analysis of methods used in practice.

OueHKa COCTOSIHUSI CUCTEMbI KOMIMJIEKCHOM
6e3onacHOCTM NpeanpUATUS

C UCNoNIb30BaHUEM METOfa PacCTaHOBKM
NnpUoOpUTETOB

MpepcTaBneHo 060CHOBaHWE MO UCMONb30BaHWIO MeToha pac-
CTaHOBKW MPUOPUTETOB COBMECTHO C (PYHKLIMOHANIOM HOpMarb-
HOro pacnpefenenus faycca Ans OLEHKM COCTOSIHUSA CUCTEMbI
KOMMJEeKCHOM 6e30MacHOCTV NPOU3BOACTBEHHBIX NPEANPUATUNA.
O60CHOBaHHbI MeTof, o6nafaeT onpefeneHHbIM NPenMyLLecT-

2. The method of prioritization, together with the use of the Gauss-
ian normal distribution functionality, becomes a powerful tool that has
replenished the group of methods used for calculating individual
weight coefficients.
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Poccum 3Ha4eHme.
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Supply chain management in industrial
housing construction: specifics, problems,
methods, performance indicators
Construction belongs to one of the resource-intensive sectors of the economy, which makes the problem of or-
ganizing the resource supply of construction production urgent. An analysis of foreign and domestic supply chain
management practices has shown that logistics costs have a high share in the costs of organizations, regard-
less of their industry affiliation. The share of transportation costs is significant. Taking into account the dynamics
of business environment, it is necessary to continuously improve the supply chain management mechanism, in-
cluding taking into account regional and sectoral aspects of enterprises' activities.
Considering the specifics of construction from the standpoint of resource provision, it can be concluded that lo-
gistical problems are increasing due to the lack of integration of construction participants, uneven consumption
of certain types of resources, as well as the high impact on both supply processes and construction production,
natural and climatic conditions. Each participant in the supply chain has risks and they affect the activities of all
subjects of the chain, complicating management processes. Simionov
The SCOR model, focused on the key business processes of the organization, has found wide application in sup- Radomir Yurievich,
ply chain management. The metrics proposed in the model have a hierarchical system and are focused on indi- Doctor of Economics. Assistant
vidual subsystems of the supply chain, management levels of control, and create an information basis for making Professor. Dean of thé Faculty
effective management decisions. The authors propose a system of indicators reflecting the specifics of construc- of Economics: Russian Customs
tion in relation to the subsystems of the SCOR model: supply reliability, resource efficiency, logistics cost man- Academy, Rostov Branch; 20
agement and efficiency of logistics asset management. The system can be effectively used in the organization of Budennovsky prospect, Rostov-on-
management accounting for cost centers, which reliably reflects the logistical costs of construction projects, pro- Don, 344002, Russian Federation;
cesses, types of work, consumed resources, and resource suppliers. SPIN-code: 1377-6230;
Keywords: industrial housing construction, supply chain management, construction specifics, management radomir@rambler.ru
problems, features of logistics processes, supply chain management models, performance assessment indicators
he organization of the resource supply chain included in the contractor's work programme,
management system for construction projects which increases transportation costs, which
makes it possible to significantly reduce con- have a high share in the structure of logistics
struction production costs, reduce production losses costs;
and defects, avoigl unnecessary !aboyr co;:ts gnd * long production period that does not have
means of production, loss of working time, violation the cyclical nature inherent in other industries; Azhi
of construction deadlines. This will strengthen o o . . zhimov.
. ) e limited building area, which determines Timur Zagidovich,
the market position of the construction company and - L } e
ensure financial stabilty the specifics of warehouse logistics; gandlqattelgf Efconombc SC|$ncest,
. . . . Lo . . SSoclaté rroressor, bepartmen
The specifics of construction as an industry with ¢ Increase in .the degree (?f |nd|V|QuaI|zat|on of of Construction Organization and
a variety of relationships and factors determining the pr.odL‘chtlon process in housing construc- gfaileESr?\t/ir,\sﬁl?n?)?%TvellmEnMﬁ]Sece?:’rv]
them, a large number of participants in the con- tion significantly increases the range of re- Natonal Resegrch Universgity) g
struction process, form the main properties of sources consumed; (MGSU); 26 Yaroslavskoe shosse,
the supply chain [1]: * subcontractors are involved who perform cer- Moscow, 129337, Russian
- . - tain types of specialized work, which requires Federation; SPIN-code: 7199-
¢ instability of sales for suppliers due to uneven o ) . 1406, Scopus: 57218826075,
consumption of a particular type of resources; clear coordination of their activities; Researcher|D: ABD-6000-2021,
« difference between design solutions and e rental relations with suppliers of construction ?_RC|D/Z\0#00-0$2-75|48-1950;
. S . . Imur.Aznimov@gmail.com
the real situation on the construction site; equipment for facilities are widely practiced ’
« insufficient integration of logistics processes, and their maximum load is important;
which can be enhanced if subcontractors and * constantly increasing requirements for con-
suppliers are involved in the early stages of struction production, due to the need to short-
the p|anning process for the construction of en the construction pel’iOd, increase the life
an object or a development complex. cycle of the real estate object, reduce re-
These features reflect the specifics of construc- source conservation both during the con-
tion as a type of activity. Additionally, the following struction phase and operation of the object;
construction features are highlighted, which deter- ¢ high material consumption of construction de-
mine the importance of logistics process manage- termines the need to search for reserves to
ment, in particular’ [2]: reduce material costs through procurement,
e territorial dispersion of construction facilities warehouse and production logistics;
1 Borisova L.A. The use of logistics in construction in a crisis. URL: https://cyberleninka.ru/article/n/ispolzovanie-logistiki-v-stroitelstve-v-
usloviyah-krizisa (rus.). >
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e material flows are characterized by high risks, since discrete
flows prevail in construction.

A properly organized supply chain management system allows
for increased transparency and consistency of logistics processes,
including material and financial flows, regardless of functional and
corporate boundaries, and to create a single configuration. Each
participant in the supply chain has business risks and they are pro-
jected onto the activities of all subjects of the chain, complicating
management processes. The problems of a construction company
also consist in the fact that, being a focal company in the supply
chain, in fact, it is not the owner of logistics processes, but only
a consumer. What problems are created in the way of improving
management in the supply chain [1, 3]

e high logistical costs, including through the transportation of
construction materials, since manufacturers are usually geo-
graphically removed from construction sites;

e insufficient capacities of manufacturers of building materials,
which cannot be rapidly increased due to increasing de-
mand; as an example, the identified risks of implementing
federal projects, when risks of providing construction materi-
als arose during planned large-scale construction?;

 low quality of building materials, which leads to the need not
only to increase the warranty reserves, but also to solve
the problem of recycling the waste that has arisen;

e lack of balance in the composition and dynamics of the for-
mation of various types of inventories;

e reduced labour productivity at the construction site, which
leads to disruption of resource consumption schedules;

e problems of coordination of subcontractors' work schedules.

According to the strategy for the development of the construc-
tion industry, the volume of housing commissioning by 2030 will
amount to 120 million sg. m per year, including by increasing
the share of industrial housing construction, which should amount
to 75 % of the total construction volume (according to the baseline
scenario) and at least 60 %, taking into account the impact of pos-
sible risks®. This requires solutions to improve the construction re-
source support system and improve the supply chain management
system. In particular, the issues of the formation of a technological
“chain” as a set of organizations involved in the production of com-
ponents for the technological cycle of the final product, ordered in
the performance of operations for processing raw materials, are
considered.

The lean construction concept is focused on reducing all types
of costs in the construction and operation of a finished facility by
optimizing the interaction of all parts of the production process and
optimizing their work. This will contribute to ensuring the planned
increase in labour productivity in construction in 2035 by 117 %
compared to 2021. However, there is also a feedback here: if for
some reason, including the natural and climatic conditions of
the construction of facilities, insufficiently developed road infra-
structure, measures to increase labour productivity and reduce lo-
gistical costs cannot be implemented.

In construction practice, on highly organized and mechanized
construction sites, when constructing large-panel buildings, labour

costs per 1 sq. m of the total area are reduced by almost 2 times
compared with traditional construction methods, and up to 60 % of
labour costs are transferred to factory conditions. The experience
of construction in China shows how to solve the problems of indus-
trialization of construction by improving the supply chain manage-
ment system. In particular, modelling the organization of construc-
tion on the site, including the delivery of structures to the site and
their installation [4, 5].

In industrial housing construction, a combined organizational
form of production is used, which contributes to the development of
concentration and specialization processes by equipping with
modern equipment and using advanced technologies, more com-
plete use of material resources. Combining several technologically
interconnected industries with the construction stage at one house-
building plant allows for continuity of production and financial pro-
cesses. These organizations are characterized by efficient logis-
tics, but there is a need for further development of resource and
innovation potential in order to solve the problems of integration
with sales logistics [6].

The introduction of information modelling technologies in
the Russian construction industry is considered to be an innovative
process, characterized by intersectoral interaction of participants in
the investment and construction process to create a real construc-
tion object and its digital twin. At the same time, the model de-
scribes the entire life cycle of the object. In 2019, a concept was
developed for the implementation of a life cycle management sys-
tem for capital construction facilities using BIM technologies in
building an information model of an object under construction®.
The implementation of these measures makes it possible to create
an integrated supply chain management system, which will make it
possible in 2024 to increase construction efficiency, reduce
the cost of projects, reduce construction time and the number of
violations of deadlines.

In almost all countries, transport costs account for a significant
share of logistics costs (up to 60 %). According to experts, due to
logistical measures, it is possible to reduce the stock level by
30-50 %, reduce repeated warehouse transportation by 1.5-2 times,
the cost of road transportation by 7-20 %, and rail transportation by
12% [7].

At the current stage of development of the supply chain man-
agement system, the following measures can give results [8]:

e systematic planning of measures for the timely identification,

prevention or reduction of risks;

e as part of the process approach, set standards for the basic

indicators of each logistics process;

e structuring the system of basic indicators according to

the management vertical;

® to0 set the maximum possible deviations of the actual values of

the indicators from the planned value;

¢ {0 evaluate the effectiveness of each process in the supply

chain.

An integrated logistics system assumes the maximum integra-
tion of such functions as transportation, warehousing, and inventory
management at the level of their optimal size, including taking into

2 Results of monitoring of individual national projects (summarized). URL: http://council.gov.ru/media/files/S9VoCEQB37XXxBQWGgP9LXecQFaJgdfy.pdf (rus.).

3 Strategy for the development of the construction industry and housing and communal services of the Russian Federation for the period up to 2030 with a forecast up to 2035.
Approved by the Decree of the Government of the Russian Federation 3268-r dated October 31, 2022. (rus.).

4 The concept of implementing a life cycle management system for capital construction facilities using BIM technologies.

URL: https://gge.ru/upload/

iblock/93c/0%20koHueNUMn%20BHe ApeHN%20cnCTeMbI%20ynpaBneHnsn %20KM3HEHHBIM % 20LMKNoM%2006beKTOB%20KannTanbHOro%20cTponTtensctea%20c%201cnons3osaHnemMm%20

BIM-TexHonoruit.pdf (rus.).
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account shortages, possible seasonal restrictions at the level of
a specific facility and the organization as a whole. It also envisages
logistical integration of supply and production, the possible orienta-
tion of the benchmarking of the logistics of a construction enterprise
to the logistics systems of enterprises with assembly technologies.

In modern conditions, the tightening of requirements for the ful-
fillment of construction deadlines is an objective process, since it
affects the economic sustainability of construction companies. At
the same time, the fulfillment of contractual construction deadlines
is hampered by the high-rise buildings, the high degree of equip-
ment of facilities with engineering communications, and an extend-
ed group of construction participants [9].

In countries with advanced technologies of industrial housing
construction, the method of organizing construction “installation
from wheels” is used, when prefabricated structures are delivered
to the construction site according to hourly or minute schedules,
taking into account the technological sequence. On-site warehous-
es are created only for small components. Such a system has
a positive effect on many indicators of the contractor organization:
construction time is reduced, construction equipment is used more
efficiently, and the safety of structures increases due to a decrease
in the number of loading/unloading [9].

Logistics processes can be well organized in the context of
the use of modular housing technology for the construction of cer-
tain types of facilities in conditions where mobility, speed of con-
struction and relatively low cost are important. The key features are:
ease of installation and dismantling of buildings, cost-effective
transportation. In addition, finishing works can also be carried out
at the plant, which reduces construction time and increases
the speed of financial flows due to logistics [10].

There are proposals within the problematic field of logistics of
the housing and construction complex to improve the system [11]:

e use of modular housing construction, which will ensure

the rhythm of construction processes;

e improvement of technological production and supply pro-

cesses based on digitalization;

e adaptation of the logistics system of the housing and con-

struction complex to the conditions of the urban environment.

The SCOR model, developed for the purpose of more effective
analysis, design and planning of supply chains, has found wide
application in market practice. The supply chain operations model
has been developed and is being developed as an inter-industry
management standard. The model has developed more than
200 metrics that can be used in supply chain management® ©. In
each of the company's areas of activity, key business processes
are selected that must be performed at a high level, which will
determine the effectiveness of the system as a whole. The model
creates benchmarks, but the need to take into account industry
specifics should be taken into account.

The assessment of the effectiveness of indicators of logistics
business processes in supply chains is based on the use of indi-
cators of the functioning of the first level of the model, i.e. on high-
rank meters that can generalize a number of logistics processes.
With regard to the specifics of the activities of construction con-
tractors, we propose the following system of indicators that maxi-
mally cover supply chain management (Table).

The applied logistic indicators should correspond to the mana-
gerial level of control, create an information basis for making

Indicators for assessing the logistics processes of a construc-
tion organization

Subsystem of indica-

tors of the SCOR model Subsystem indicators

Reliability of delivery in | 1. The number of orders completed in violation of
the supply chain the delivery schedule (for each resource and sup-
plier) for the period.

2. The share of orders completed in violation of
the delivery schedule (for each resource and sup-
plier) for the period, %.

3. The percentage of defective supplies

(for each resource and supplier), for the period, %.
4. Downtime of crews at the construction site due
to lack of resources, people/hour, for the period.
5. Downtime of construction equipment at
the construction site due to lack of resources,
machines/shifts, during the period

Resource efficiency of 1. Productivity of warehouse lifting and transport
the logistics infrastruc- | equipment, volume of resources/hour.

ture 2. The average percentage of loading of on-site
warehouses, for the period, %.

3. The cost of storing a unit of resource (by type
of resource), rub.

1. Total logistics costs per 1 sq. m of the total ar-
ea of the construction site, rub/sq. m.

2. Total logistics costs to revenue from sales of
construction products, rub.

3. Inventory turnover ratio (by type of resources).
4. Costs for the organization and execution of
the order (by type of resources), rub.

5. The cost of managing returns/waste, rub.

6. Transportation costs per unit of resource (by
type of resources).

7. Costs associated with a shortage of resources,
per unit of resource (by type of resources), rub.

Costs associated with
supply chain logistics
operations

Efficiency of logistics 1. Resource efficiency as the cost-effectiveness
asset management in of the material resources of construction produc-
the supply chain tion.

2. Inventory turnover ratio (by type of resources).
3. Revenue from sales of construction products
per 1 rub. material resources.

4. Cost-effectiveness of material resources, %

effective management decisions. At the same time, it is necessary
to organize management accounting for cost centers, which allows
you to reliably determine the logistical costs of construction pro-
jects, processes, types of work, and resources consumed.

In construction, a properly organized supply chain gives a sig-
nificant economic effect, since even minor supply disruptions lead

to downtime, violation of the work schedule, increase in

5 SCOR — supply chain model. URL: http://Downloads/L10+SCOR model+supply chain+%20(4).pdf

6 The Apics Scor model and its main processes. URL: cor-model.pdf
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construction time, increase in the cost of construction and violation
of contractual obligations.

The planning of logistics activities should be comprehensive
and systematic, reflecting the dynamics of the market of resources
for construction. The correct organization of the supply chain man-
agement system of material resources allows you to significantly
reduce the costs of construction production, reduce production
losses and defects, avoid unnecessary labour costs and means of
production, loss of working time, and violation of construction dead-
lines. This will strengthen the competitive position of the construc-
tion company and ensure financial stability.
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YnpasneHue uensiMmu NnocTtaBoK

B MHAYCTpPUaNbHOM AOMOCTPOEHUU:
cneuundumka, npobnembl, METOAbI,
nokasarenu achpeKTUBHOCTHU

CTponTenbCTBO OTHOCUTCS K OJHOW M3 PECYPCOEMKUX OTPACSIEN 3KO-
HOMWKW, YTO JenaeT akTyasibHoM Npo6iemMy opraHn3auum pecypco-
obecneyeHns CTPOUTENBLHOro NPOU3BOACTBa. AHaNN3 3apy6exXHOM
N OTE4ECTBEHHOW NPaKTUKN yNpaBneHns LensMn nocTaBok rnoka-
3aU1, 4TO JIOFUCTUHECKME U3LEPXKKN UMEIOT BbICOKYIO AOMI0 B 3aTpa-
Tax opraHn3aLuin He3aB1CUMO OT X OTPACSIEBON NMPUHAANEXXHOCTY.
CyLuecTBeHHa Jons TPaHCMOPTHbIX pacxoaos. C y4eToM AMHAMUKK
613Hec-cpeabl HEOH6XOANMO NMOCTOSHHOE COBEPLLEHCTBOBAHME Me-
XaHV3ma yrnpasJieHVs LIeNsiMm1 NMoCTaBoK, B TOM YUCIE C YHETOM pe-
rMOHASIbHbIX U OTPACIEBbIX aCMEKTOB AEATENbHOCTN NPEANPUATUNA.

Paccmatpusas cneumguky CTpouTensCcTea ¢ No3nLIMiA PeCypCHOMo
06ecrneyeHns, MOXXHO CAeNnaTh BbIBOf, YTO IOrMCTUHECKue npobre-
Mbl BO3pacTatoT 13-3a HELOCTATOYHOWN UHTErPMPOBAHHOCTM y4acT-
HVKOB CTPOUTENBCTBA, HEPaBHOMEPHOCTU MNOTPEGIEHUS OTAENbHBIX
BW[OB PECYPCOB, @ TaKXXe BbICOKOrO BAMSHUA 1 Ha NPOLIECChI NocTa-
BOK, 1 Ha CTPOUTENbHOE MPOV3BOACTBO MPUPOAHO-KNMMATUHECKUX
ycnosuin. Kaxapli y4acTHUK Lienn NnocTaBoK MMEET PUCKK, U OHU
BMNSAIOT HA AEATESIbHOCTb BCEX CYOLEKTOB LIENW, YCIOXHSAA NpoLec-
Cbl yrpasneHus.

B ynpasneHun Lensamy nocTaBoK Haluna LUMPOKOe NMpUMeHeHue
SCOR-mopenb, OpyeHTUpPoBaHHas Ha Kito4YeBble 6U3HEC-MPOLEC-
Cbl opraHu3aumu. MNpegnaraemele B MOAeNM METPUKU MMEIOT ne-
papx14ecKyto CUCTEMY M OPUEHTMPOBAHbI HA OTAEMNbHbIE MOACUC-
TeMb! Lienu NMocTaBoK, YNpaBieHYeCK/ e YPOBHM KOHTPONS, CO3AAI0T
MHEPOPMALMOHHYIO OCHOBY NSt NMPUHATMS SOEKTUBHDBIX yrpaBieH-
YecKux peLleHuin. ABTopaMm npegnaraeTcs cuctema nokasarenen,
OTPaXaroLLMX CreumntmKy CTPOUTENLCTBA, MPUMEHUTENBHO K NOA-
cvuctemam SCOR-mogenu: HaeXXHOCTb NMOCTaBOK, PecypcooTaayqa,
yrpaBsieHne NorMcTUYecKnMm 3aTparamu 1 adhPeKTUBHOCTb ynpas-
NEHWS NOrUCTUHECKMMM akTuBamn. Cuctema MoxeT adhDEKTUBHO
NPUMEHATBLCA MPY OpraHM3aumn YNpaeneHYecKkoro yqeTa no LeHT-
pam 3aTpart, JOCTOBEPHO OTPaXKaIOLLEro JIOrMcTnYeckne 3atTparhbl
no o6beKTaM CTPOUTENLCTBA, MpoLieccam, Bugam paboT, noTpedns-
eMbIM pecypcam, NocTaBLLUMKaM PECYPCOB.

Knro4deBble cnoBa: vHRycTpuaibHOe JOMOCTPOEHWe, yrpasre-
HWe LersiMy nocTaBoK, YHET CrieynguKn CTPOUTENLCTBA, Mpobiie-
Mbl YrpaBieH1si, 0CO6EHHOCTY JIOMUCTUHECKMX MPOLIECCOB, MOAEN
yrpaBieHus LernsiMu rocTaBok, MOKa3aTesv OLeHKN 3gbgheKTMBHOCTU
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INTRODUCTION

owadays, the construction industry is one of
N the leading sectors of the economy and it pro-

vides us not only with a sense of stability and
confidence among the citizens of the state, but also
creates the foundation for economic growth of
a country. It is the construction sector that creates
the conditions for the functioning of the whole market
mechanism, which is the economic basis of the cap-
italist state and it also lays the groundwork for solving
complex social problems. However, in modern Rus-
sia under conditions of macroeconomic crisis and
geo-political turbulence associated with the fall in
demand for property, by reducing solvency of
the population, market volatility and the intensifica-
tion of internal problems of organization financial
management, previously profitable investment and
construction projects can become increasingly loss-
making that leads to the growth of the number of
bankrupt construction companies and the transition
of the construction industry to recession.

LITERATURE REVIEW

A great deal of studies have been devoted to
the effective functioning of construction enterprises,
problems of economic regulation of their develop-
ment and identification of ways to improve their effi-
ciency under risk conditions, namely: P.G. Grabovyy,
G.M. Zagidullina, M.1. Kamenetsky, I.G. Lukmanova,
B.B. Khrustalev, N.Yu. Yaskova and others. Many sci-
entists tend to point out the risks caused by the ac-
tion of objective (external to the company and un-
manageable) and subjective factors.

MATERIALS AND METHODS

The methods (Fig.) of the study are theoretical
analysis and empirical research in particular statisti-
cal data, immutability of the first two principles of risk

management can be considered a debatable issue
due to the existence of objective risks that accom-
pany the enterprise, regardless of the governing
body decisions [1-3]. Analysis, as well as grouping
of data.

The information base for the study of this prob-
lem was the literature (textbooks, study guides) on
investment and innovation activities of enterprises
under the influence of external and internal environ-
ment risk on the process of developing a risk man-
agement system, scientific papers, monographs.
electronic resources, reference legal system “Con-
sultant Plus”, legal sources.

Scientific methods such as description, com-
parison and classification served as the methodo-
logical basis for the paper.

A comparative study of the economic literature
of Russian and foreign authors allows us to classify
existing methods of risk analysis and assessment
into three mutually complementary groups: meth-
ods of qualitative, quantitative and combined analy-
sis (Fig.).

Qualitative methods are mainly directed to car-
rying out a logical analysis of establishing the exist-
ence of various types of risks, their determining fac-
tors, reasons and possible consequences. There
are four subgroups of methods for qualitative risk
analysis:

1) methods for analyzing existing information;

2) methods for collecting new information;

3) modelling methods;

4) heuristic methods.

Methods for the available information analysis
include, first of all, document analysis of financial,
managerial, statistical, technical, etc. reports of
the enterprise, as well as the analysis of the relative
financial indicators of the enterprise and the analy-
sis of the accidents that occurred at the enterprise
(risk events). For example, by analyzing financial
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Methods of risk analysis and assessment

Methods of qualitative analysis and risk assessment

Methods of qualitative analysis and risk assessment

Methods for analyzing available information

e analysis of enterprise documentation;

e analysis of risk indicators;

e analysis of accidents that occurred at the enter-
prise (risk situations)

Methods for collecting new information
e survey methods;
e consulting with specialists;
e personal inspection visits to divisions of the com-
pany

Modelling method

e modelling of enterprise development and risk
identification in accordance with the stage of
the enterprise’s life cycle;

modelling the development of a risk situation;
preparation and analysis of structural diagrams;
creating and analysing a flow map;

modelling elements of the external environment

Heuristic method

e induction; e comparison;

e deduction; e generalization;

e analysis; e method of system
e synthesis; approach

Analytical method

e discount method; e stability analysis;

e analysis of the appro- e breakeven analysis;
priateness of costs; e script method

e sensitivity analysis;

[
Probabilistic-theoretical methods
[
Statistical technology
e regression analysis;
e correlation analysis
[
Methods for building trees
construction of the event tree;

the construction of a fault tree;
building a decision tree

Simulation methods

e historical simulation method;
e Monte Carlo simulation method

[
Logical-probabilistic methods

Non-traditional methods
e modelling based on fuzzy logic apparatus;
e artificial intelligence systems

[
Heuristic method

¢ the method of expert evaluations;
¢ Delphi method;
e method of building a “risk rose”

® analysis
of the oscillatory;

| Combined methods of risk analysis and assessment |

Methods of risk analysis and assessment

reporting documents (the balance sheet, the reports of financial
results (profit and loss), and other forms of accounting statement),
one can identify all the existing property of the organization, its lia-
bilities and debts and its exposure to risks. Based on the analysis
of the relative financial indicators of the company (solvency, liquid-
ity, stability, bankruptcy), it is possible to reliably predict possible
risks, the degree of probability of their manifestation and possible
losses from each risk. The analysis of the accidents (risk events)
that occurred at the enterprise will contribute to the formation of
standard procedure reserve for behavior in such situations and
decision-making for their rapid elimination of adverse consequenc-
es of accidents (risk events).

Among the methods of collecting new information about potential
risks in the company's activities there are mainly survey methods,

consulting with specialists, as well as personal inspection visits to
the company divisions [4-6].

A survey is a collection of written information using standardized
or specialized questionnaires that include a detailed list of questions
that reflect the various fields of activity of the enterprise. The differ-
ence between these questionnaires is that standardized question-
naires contain a universal set of general questions and they can be
used for most types of manufacturing, while specialized question-
naires are developed for specific activities taking into account their
characteristics and the necessary detailing of particular provisions.

Consulting allows us to identify risks in a direct conversation
with specialists working in the company, as well as with external
ones who know and have an idea of the difficulties that arise in their
work. This method allows us to assess the risks in the dynamics
including the forecast for the future.
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In order to collect additional information and to verify its accuracy
and completeness on places, personal inspection visits to the com-
pany divisions are conducted which allow not only to identify and
clarify certain aspects of the risk management system but also to
assess the possible costs of risk management in the given division,
as well as to make recommendations on risk level regulation. Mean-
while, the inspection visit may be unexpected so that it is possible to
note specially hidden facts or it may be with advance notification for
the employees. In any case, when planning a visit, the list of tasks
and problems that can be solved or clarified during a direct inspec-
tion visit is initially determined. Then the division visiting plan is
formed based on a preliminary assessment of the tasks and taking
into account various special factors and containing a logical scheme
for identifying risks and allowing us not to miss anything significant.

Methods of modelling involve creating and researching of busi-
ness process models and phenomena in order to predict the occur-
rence of possible risks. First of all, these methods include modelling
of enterprise development and risk identification in accordance with
the stage of the enterprise life cycle, modelling of risk situations,
making and analyzing structural diagrams, analyzing flow maps
and modelling the elements of the external environment.

Modelling the enterprise development and determining risks in
accordance with the stage of the enterprise life cycle make it pos-
sible to predict and assess the risks inherent to enterprise develop-
ment in a certain stage with a sufficiently high degree of probability.
The given method also allows to develop a set of measures to influ-
ence risks taking into account the organizational and economic
characteristics of the life cycle stage.

Modelling the development of a risk situation is based on
the identification and the study of objective and subjective risk fac-
tors, individual groups or types of risk, as well as the consequences
of each real or predicted risk. At the same time, risk factors can be
identified in various ways: from complex probabilistic analysis in
operation research models to purely intuitive suppositions.

The method of structural diagrams clearly demonstrates the var-
ious aspects of activity and the interrelation between structural and
technological divisions of the enterprise and it is intended to identify,
first of all, internal risks associated with the quality of management,
marketing, organization of work, etc.

The analysis of the flow map, which is a useful addition to
the method of structural diagrams, is aimed at identifying the main
risk factors of the production process and an approximate assess-
ment of the reliability and stability of the key elements of the manu-
facturing and technological processing chain.

Modelling elements of the external environment is necessary to
identify risks emanating from the external environment, as well as to
determine the degree of their homogeneity and stability.

Heuristic methods of qualitative risk analysis are based on log-
ical rules and techniques generated by thinking and implemented
on the basis of existing information, including the methods such as
induction, deduction, analysis, synthesis, as well as the methods of
comparison, generalization and system approach.

The induction method is a process of identifying the most likely
patterns arising from the comparison of the initial individual state-
ments and facts, providing the opportunity to make generalizing
conclusions and formulate general provisions. In other words, in-
duction is characterized by the knowledge of reality by moving from
the particular to the general.

The method of deduction involves the study of reality by inves-
tigation from a general conclusion or proposition to single specific
cases, statements and facts.

Analysis is a method of research that involves dividing the ob-
ject, process, or phenomenon under consideration into separate
parts and determining the characteristics, properties and qualities
of an individual element.

Parts, attributes, properties and qualities that have been divid-
ed by analysis are combined by means of synthesis in order to
identify common features, properties and qualities that link these
parts into a single whole [7, 8].

The essence of the comparison method is identifying the quali-
tative and quantitative characteristics of an object, process or phe-
nomenon and implementing on the basis of certain criteria for clas-
sification, ordering and assessment.

The generalization method is a procedure for establishment
and fixation common properties, attributes and qualities of objects,
processes or phenomena.

The method of the system approach provides for the study of
a single object, process or phenomenon as a system consisting of
a certain number of interrelated elements that interact with each
other and affect the efficiency of the entire system as a whole.

RESULTS

Modern construction companies of Russia implement no more
than three risk management tools and do not link them to the finan-
cial activities of the company. There is also no integration of risk
management into the fundamental strategic orientation of the com-
pany. Only large construction corporations in Russia are engaged
in systematic risk management. Small and medium-sized enter-
prises do not implement this system in management as they con-
sider it economically unprofitable and unsound.

Implementation of risk management in the construction sector
requires the commitment of the governing body and availability of
certain conditions for the realization of the risk management pro-
gramme. The “big data” system allows us to process large amounts
of relevant information. It also contributes to the accuracy of risk
assessment and thereby making the development of risk manage-
ment is one of the most actual tasks using this system.

DISCUSSION

Construction is traditionally one of the leading economic sec-
tors that play a fundamental role in the social and economic devel-
opment of any country and set the prerequisites for ensuring social
wellbeing and strategic economic stability.

Taking into account the given destructive prerequisites and fea-
tures, we can state that the situation in Russia remains tense and
the business prospects of the construction industry are uncertain.
Under the pressure of destabilizing factors that weaken the “immu-
nity” of national construction enterprises to the turbulence of the ex-
ternal environment, companies are turning to the search for the new
methods and means of management. Risk management is one of
these methods, the task of which can be recognized as the conser-
vation of assets and profitability of the enterprises with the possible
risk of significant losses.

The ultimate goal of risk management corresponds to obtaining
the highest profit at the optimal ratio of profit and risk for the com-
pany's governing body. We can distinguish the main goals that can
be set for the risk management system: revealing zones (areas) of
high risk; risk assessment; eligibility analysis of the given risk level
for the organization; development of measures to prevent or reduce
risks; if the risk event occurs, measures should be taken to minimize
or compensate for the damage.
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The main element in the risk management process is the risk
classification, which determines the place of risk and its factors in
the overall risk system. The main group risks that are specific to
the construction business are presented in Table.

Risk management is based on a range of principles. Thus,
when making management decisions in this area of management,
it is necessary to follow the given principles: awareness of risk tak-
ing, comparability of risks and prospective profitability level, com-
parability of the probability of threats and the size of associated
losses for the enterprise, accounting of the time factor and the over-
all strategy of the enterprise development.

The principle of awareness implies that the manager taking
such decisions must have sufficient substantiation for the imple-
mentation of an action involving risk. However, one should take into
account the fact that although the evasion/avoidance of risk is
an acceptable risk management method, it is impossible to elimi-
nate the risk situations entirely out of the functional activities of

Classification of risk factors in construction industry [9]

the organization because financial risk is an objective phenomenon
affecting many economic operations of the enterprise.

The essence of the principle of comparability of risks and pro-
spective profitability level is directly related to the principle of aware-
ness since the search for the optimal ratio of profit and risk is funda-
mental in financial management. Therefore, the company can only
assume those risks that are compensated by bonuses received as
a result of the operation— in another case, the risk is unjustified [9].
However, the process of implementing and using the risk manage-
ment system is associated with certain difficulties. The main barriers
that prevent the most effective use of risk management tools in enter-
prise management include: insufficient development and effective-
ness of the methods used to identify risks, incorrect assessments of
threats and uncertainty factors; insufficient information support for
risk management; poor quality of the information about risks; low
level of communication policy in the company, not adequate enough,
actual and complete exchange of information on risks between de-
partments; underdevelopment of the corporate culture of risk

Factors Description
Exogenous . Changes in currency exchange rate, ruble devaluation, growth of tariffs and prices, increase or decrease of tax rates,
General economic . .
investing in the economy, etc.
Sectoral Competition in the industry, monopoly in the market, barriers to “entry” to the market, alternative of transition to
other industries, cooperation with related industries, low purchasing capacity of contractors, etc.
Legislative Changes in the legal framework, arbitration practice, customs policy, logistics policy, licensing policy, protection of
g the internal market, changes in tax legislation, etc.
Political Political instability, military actions, sanctions, etc.
Social Strikes, absenteeism of workers, decrease in the general level of education of the population (qualification of employ-
ees), decrease in the rhythm of construction operations, etc.
Ecological Increase of radiation level, atmospheric pollution, soil pollution, technogenic disasters, accidents, etc.
Geological Occurrence of landslides, reservoir overflow (leading to flooding of the surrounding areas), revealing potential sourc-
g es of deformations that are specific for the given area, etc.
Climatic Storm, snowfall, hail, downpour, icy conditions, tornado, etc.
Endogenous Admission of failures in the production technology, obsolescence of technologies, incompatibility of technologies, oc-

Technological

currence of unexpected work activities, poor-quality materials, etc.

Malfunction of equipment, vehicles, mechanisms, poor-quality raw materials, failures of power supply and sanitation

Mmanufacturin ) .
g systems, failure or production processes stoppage for other reasons, etc.
Operational Depreciation of fixed assets, increasing of the number of holders of right to use infrastructure facilities, failure of
P the contractor to fulfill post-launch warranty obligations, etc.
Marketing Weak competitor analysis, failed strategy in the market, variability of demand, problems of the sales network, etc.

Organizational

Planning and designing errors, shortcomings or coordination failures of work, shortcomings (including breach of ob-
ligations) in the design and estimate documentation, design and survey work, problems in the supply of materials (lo-
gistics system), etc.

Difficulties in implementing a cheaper method of production, introduction of new computer programmes, usage of

Innovative ) .
new technologies, materials, etc.
Financial The choice of an investment object, changes in interest rates, insolvency risk, the possibility of deposit return failure, etc.
Sales guarantee, competitiveness, incomplete construction, material and technical supply, reduction of production
Economic volumes, decrease in the rhythm of construction operations, distribution of financial resources between construction

participants, etc.

Social and labour

Labor conflicts, staff turnover, quality of working conditions, shortage and difficulties in recruitment of qualified personnel,
and complexity of recruitment of qualified labor, untimely improving the skills of employees, etc.

Specific

Unique features of construction projects, the duration of implementation period of the project, the complexity of tech-
nical means, and others
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management, low staff and the governing body motivation to the real,
but not declarative usage of a risk-based approach.

The implementation of the risk management system requires
conditions and readiness the governing body and the staff to apply
the programme, which is more contributed by the development of
corporate culture in the field of risk management. In order to under-
stand the concepts, we will distinguish the “risk culture” as the main
part in the formation of the internal environment of the enterprise,
the state of which risk management depends on. At a company,
enterprise, or department level, personnel must be prepared to re-
spond to risks and choose the optimal balance of risks and oppor-
tunities. In the process of forming the positions and levels of the in-
tegrated risk management system, an assessment of the conditions
should be carried out taking into account the interests of each
group of employees and departments.

When evaluating, it is important to have experienced groups of
qualified personnel who support the ideas of risk management,
while the management is carried out vertically and horizontally in
order to implement the corporate risk management system and re-
veal the company's potential. A detailed system of incentives and
encouragements is important for the staff which determines the mo-
tivation of specialists to improve their competencies for risk man-
agement. The system includes material support and financial com-
pensation, non-material reward, socially oriented encouragement
and career growth promotion.

The creation of a system has a basis in the form of qualitative
and complete information support that increases the effectiveness
of risk management in the enterprise. As experts point out,
the achievement of minimizing, neutralizing and eliminating finan-
cial risks in the enterprise depends on the information base of risk
management, which provides an indissoluble, purposeful process
of selecting appropriate informative indicators for evaluation, iden-
tification and preparation of management decisions [10-12]. The in-
itial requirements for the information base of risk management
should include consistency, synchronization with the coordination
structure of the risk management system; rapidity of obtaining infor-
mation; completeness and uniqueness of the received data; in-
crease of the information flow from verified sources.

According to the accuracy and regularity of the information re-
ceived, the specification is based on indicators from external and in-
ternal sources of information. In the era of digitalization, the formation
of an information system of financial risk management depends on
the implementation of automated information technologies for financial
management at the enterprise. The detailing and quality of a great
amount of relevant information contributes to the accuracy of risk as-
sessment, for which it is important to actively use “big data”, which
helps to process an unlimited amount of structured and unstructured
data of various specifications [13]. The development of risk manage-
ment based on “big data” is becoming an urgent task for the enter-
prise. However, despite the noted advantages, a high degree of auto-
mation, information technologies in the financial system also increase
risks, reducing safety, increasing openness and insecurity in the IT
sphere regarding the destructive actions of competitors.

CONCLUSIONS

Thus, we can draw the following conclusions based on our re-
search: the activity of each construction organization is associated
with risks: production, organizational, investment, marketing, tech-
nology, innovation, sectoral, social and others. In order to react in
time and cope with changes in external and internal environment,
construction companies must organize a flexible and efficient risk

management system. Important factors of underdevelopment of
risk management in Russia are the use of global risk management
technologies without taking into account the specifics of the activi-
ties of national enterprises, the general low level of risk manage-
ment culture, the lack of trained personnel in this area, declarative
nature of risk management, associated with the lack of real interest
in the integration of risk management tools. It seems that the na-
tional trends of increasing business risk in the construction industry
will act as an incentive to overcome the existing problems of the na-
tional risk management and its wide implementation not only in
large, but also in medium and small organizations. Nowadays there
is a tendency in Russia for increasing business risks in the con-
struction sector and this fact is an incentive to overcome the prob-
lems of enterprise risk management in our country and its further
development. A huge breakout in this field will be the introduction
of risk management in the sphere of small and medium-sized con-
struction business [14-16].

The main directions of risk management development can be
“big data” technologies and reporting technologies as obligatory
requirements for intrafirm accounting and risk analysis.
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Oco6eHHOCTU pa3BUTUA UHTErpasibHON
CUCTEMbI PUCK-MEHe)KMeHTa
Ha NpeAnpUATUSAX CTPOUTENILHOW oTpacnu

CraTtbsa nocesiLeHa Npo6ieMe onpefeneHuns 1 yveta rnaBHbIX
CBOWCTB B pa3BUTUN CUCTEMbI PUCK-MEHEKMEHTA CTPOUTESb-
HOW oTpacnu. PaccmaTpuBaloTcs Takue KOHLENUUKN, KaK PUCK,
Knaccudukauns puckoB, MHhopmaTnsaums puckoB, OCHOBHbIE
NPUHLMMNBI Pa3BUTUSA CUCTEMbI PUCK-MEHeOXMeHTa B paboTe
NPeAnpUATUIA, MHBECTULIMOHHBIX MPOEKTOB M NpoLeccoB. Llenbto
cTaTby ABMSETCS NCCNefOBaHNE CBONCTB U METOAOB YIy4LLIEHNUS
30PPEKTUBHOCTUN OEATENBHOCTU CTPOUTENbHBIX MPeanpuaTuin,
OCHOBaHHOE Ha Pa3BUTUU CUCTEMbI PUCK-MeHegKMeHTa. O6b-
€KTOM MCCnefoBaHusi B CTaTbe SABMSETCS CTpouTesibHas oTpacib
1 npegnpusaTva B Poccuu. NpeameTom ncenenoBaHns ABnseT-
cs cneuMduka pasBuUTUS CUCTEMbI PUCK-MEHEL)KMEHTA B AaH-
Hou cdpepe. MeTogamm nccnenoBaHus ABMAAIOTCS TEOPETUHECKNN
aHanua 1 aMNMpuYyeckKoe UccrnefoBaHne, B HaCTHOCTU aHanusa
CTaTUCTUHECKUX OAHHbIX, @ TAKXe OMuMcaHuve U rpynnupoBka
OaHHbIX. VIHbopMaunoHHon 6a301 Ans u3yv4eHus 4aHHon npo-
611eMbl ABUIMCb NUTEPATYPHbIE UCTOYHMKM MO BOMpOCcaM fes-
TEJNIbHOCTU CTPOUTEJIbHbBIX XOJIOUHIOB B YCNOBUAX BNIUAHUA CbaK—
TOPOB BHELUHEWN M BHYTPEHHEN cpedbl Ha npouecc pa3paboTku
MX cTpaTermm OyHKLUMOHUPOBaHUS U pa3BUTUS, Hay4Hble CTaTby,
MOHOrpaduu, aNMeKTPOHHbIE PECYPChl, ICTOYHUKMN MPaBOBOroO Xa-
pakTepa. MeTogonorn4eckor OCHOBOW Mpu BbIMOSIHEHUWN CTaTbyU
MOCIY>XMNWN TaKNe Hay4YHble METOAbI, KaK onucaHue, CpaBHeHWE,
Knaccudgukaums.

KnroueBble crnioBa: ynpasrieHue, CTPOUTESbHbIN 6U3HEC, NPeS-
npusaTHe, PUCK, MEHEAXMEHT, CTpaTernn pucKk-MeHegXMeHTa,
BHeapeHne, 60/bLUNE [aHHbIE
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Practical aspects of solving the problem
of selecting corporate real estate development
projects

In the modern world, corporate real estate development projects play an important role in business development.
The success of the company largely depends on the efficiency of the implementation of these projects. In this paper,
the author considers the practical aspects of solving the problem of selecting corporate real estate development pro-
jects, with an emphasis on the need for a comprehensive approach to making a decision on project implementation.
Various strategies that are used in the process of corporate real estate portfolio management are considered. The di-
versity of strategies necessitates the formation of a multicomponent list of criteria for solving the problem of selecting
d development projects implemented in the framework of corporate real estate portfolio management. The author de-
veloped a list of criteria that includes three groups of project parameters: financial and economic, environmental and
managerial. It is proposed to use social return on investment as a criterion of overall efficiency, which is included in
the group of financial and economic criteria, together with capital intensity, scale and total cost of ownership. Environ-
mental criteria take into account such parameters of the real estate object as availability of various certificates, ener-
gy efficiency class, as well as implementation of automated building management systems. Management criteria al-
low assessing the compliance of the project with the general strategy of the corporation, so this group includes such
parameters as: commissioning date, project implementation format, as well as provision of space for employees.
To make the final decision, the author proposes to use the method of hierarchy analysis, which is widely used in
various industries in solving similar problems. The paper presents the methodological basis, as well as a practi-
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ninterrupted functioning of enterprises of any

type and orientation is impossible without pro-

viding the business with resources of various
types, one of which is real estate [1].

One of the most important indicators that can
be used to assess the effectiveness of a corporate
real estate development project is the social return
on investment (SROI) [2, 3]. Taking into account
the peculiarities of corporate real estate develop-
ment, strategic aspects of corporate real estate
portfolio management, as well as the methodology
of SROI assessment, we can distinguish the follow-
ing groups of criteria that should be taken into ac-
count when making a decision on project imple-
mentation: financial and economic, environmental,
managerial.

The first group of criteria includes primarily
such indicators as SROI and TCO, however, in
some cases it is possible to apply generally ac-
cepted metrics such as NPV, IRR, PI [4, 5]. Applica-
tion of these metrics is possible in case of realiza-
tion of a real estate development project aimed at
realization of the main activity of the corporation: for
a corporation of the banking sector — opening of
a new bank branch, for logistics companies — con-
struction of a new warehouse complex, for retail-
ers — construction of new retail premises, etc. Fi-
nancial and economic criteria can also include
the scale of the project and the capital intensity of
the project [6]. The scale of the project is deter-
mined based on the impact of the project on the re-
gional real estate portfolio and is defined as a share
of the total area of the regional project. Accordingly,
capital intensity is determined based on the amount
of investment required in the project.

The second group of criteria is environmental.
In this case, the following parameters are taken into
account [7]:
¢ energy efficiency class of the real estate ob-
ject;
e availability of certifications and compliance
with green building standards;
e availability of energy-saving engineering sys-
tems (heating, ventilation);
e availability of automated building manage-
ment systems;
® use of renewable energy sources in the power
supply scheme of the real estate object;
* implementation of systems for separate col-
lection of solid waste in the project;
® availability of systems for water collection and
reuse.
Consideration of environmental parameters of
a real estate object is important from various as-
pects. In addition to the obvious positive effect on
the environment, the introduction of green technolo-
gies allows to reduce operating and utility costs,
and positively affects the image of the corporation.
The next group of criteria is managerial. This
group first of all includes parameters that allow as-
sessing the compliance of all project characteristics
with the current strategy of corporate real estate
portfolio management and development. The mod-
ern concept of real estate portfolio management is
primarily aimed at increasing its value. However,
the increase in value can be achieved through vari-
ous tools and with a focus on certain aspects of
the real estate portfolio. In foreign practice,
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the following corporate real estate management strategies can be
found [8-10]:

e productivity improvement (production process support);

e cost control (production process support);

¢ reducing environmental impact (sustainability);

e ensuring social and economic sustainability (sustainability

support);

e development of the company's brand (support of the com-

pany's brand);
e interaction support (support of the production process, support
of sustainable development, support of the company's brand);

¢ improving employee safety (supporting the production process,
supporting sustainable development, supporting the compa-
ny's brand);

® increasing employee satisfaction (supporting the production

process, supporting sustainable development, supporting
the company's brand);

e risk control (production process support, sustainable devel-

opment, company brand support);

e increasing flexibility and liquidity (increasing the share of lease

agreements, entering into short-term lease agreements);

e promoting innovation (adapting design to realize an innova-

tive workflow).

This diversity of strategies necessitates a careful selection of
criteria to determine whether the project under consideration is
consistent with the strategy. The minimum required set of manage-
ment criteria should include the following project parameters:

e class of the real estate object to be created — this parameter

Table 1. Project selection criteria for the corporate real estate portfolio

will influence the degree of employee satisfaction and
the brand image of the corporation [11];

e staff space availability also affects employee satisfaction [12];

e possible commissioning period — this criterion reflects
the relationship with the overall strategy of the corporation;

e impact on the total area of the portfolio — the need for this
criterion is due to the fact that the total area of the portfolio is
an important indicator of its efficiency, projects should be
aimed at achieving the target set by the strategy;

e project implementation format — with a strategy aimed at in-
creasing flexibility, it is preferable to implement projects in
build-to-suit format or on leased sites.

In the case of solving the problem of project selection, it is nec-
essary to take into account all the above criteria. For convenience,
Table 1 provides a complete list of all criteria and target values of
indicators.

With the help of these criteria it is possible to solve one of
the most important practical tasks of project portfolio management,
namely project selection. The most common way of solving this
problem is to use the method of forming a comprehensive assess-
ment based on the construction of a hierarchical structure of the cri-
teria tree or Analytic Hierarchy Process (AHP) [13].

To apply the AHP method, each group of criteria and subse-
quently each criterion must be given a certain weight. To determine
the weight of each group of criteria and criteria within the groups,
the method of pairwise comparison and ranking of criteria is ap-
plied [14]. The standard scale of criteria evaluation is presented in
Table 2.

Criteria group Criterion Target value of the indicator
SROI >1, -»max
TCO, min rub. —min
Financial and economic
Capital intensity, min rub. —min
Scale of the project, % —max
Energy efficiency class A+
Availability of certifications and compliance with green building Certification of international standards BREEAM, LEED is
standards possible

Availability of energy-saving engineering systems (heating, ventilation)

The project provides for energy-saving engineering systems

Environmental

Availability of automated building management systems

The project includes the installation of a telemetry and remote
control system (RTMS)

the real estate object, %

Use of renewable energy sources in the power supply scheme of

—max

the project

Implementation of systems for separate collection of solid waste in

The project envisages and possible realization of

Availability of systems to reduce water consumption

The project envisages and possible realization of

Class of the object to be created

A+

Provision of staff with space

For offices — 10 sq. m/person

Managerial Possible commissioning date

—min

Impact on total portfolio area, sq. m

—max

Project implementation format

Consistent with the strategy

Source: compiled by the author.
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Table 2. Fundamental scale for pairwise comparisons of criteria

Table 5. Final weights of each of the criteria groups

Degree

o Determination
of significance

1 Equal weighting of criteria
3 One criterion is slightly more important than the other
5 One criterion is significantly more important than

the other

One criterion is indisputably more important than
7 the other, confirmed not only by expert judgment but
also in practice

9 One criterion is absolutely more important than the other

Source: compiled by the author on materials [15].

Table 3. Ranking of criteria groups

Fi ial
Criteria group nancia e.lnd Managerial Environmental
economic
F|nanC|a.I and 1 1 7
economic
Managerial 1 1 5
Environmental 0.14 0.2 1

Source: compiled by the author.

Accordingly, it is initially necessary to determine the weights of
each of the groups of criteria to form a comprehensive assessment.
The ranking of the groups of criteria is presented in Table 3. Ac-
cording to the AHP method, the total sum of values of all criteria
corresponds to one, the weight of each group is determined based
on the ranking.

Next, the quotient of each value in the table from the sum of
numbers in the column is determined. After that, the arithmetic
mean of each row is determined. The final results of determining
the weights of each group of criteria are presented in Table 4.

Similarly, within each group of criteria, the weights of the criteria
themselves are determined. The results of determining the weights
for all criteria are presented in Table 5.

Further, for each criterion it is necessary to provide a scale on
which projects will be evaluated. The scale developed by the author
is presented in Table 6.

According to the analytical hierarchical process method,
the project that has the maximum score for all criteria will have
the highest overall rating. Let us apply this scale to compare
the previously considered project for the creation of a technology
hub in Yekaterinburg, which will be labeled as project A, and

Table 4. Total weight of each group of criteria

Criteria Weight of VZ?;S:itaOf
the crite- Criteria o
group ) within
ria group the group

Financial SROI 0.56
and eco- TCO, min rub. 0.23
nomic 0.487

Capital intensity, min rub. 0.15

Scale of the project, % 0.06
Mana- Class of the object to be created 0.07
gerial Provision of staff with space 0.46

0.435 Possible commissioning date 0.24

Impact on the total portfolio area 0.10

Project implementation format 0.13
Environ- Energy efficiency class 0.21
mental Availability of certifications and

compliance with green building 0.05

standards

Availability of energy-saving engineer- 047

ing systems (heating, ventilation) '

Availability of automated building 0.2

management systems ’

0.078

Use of renewable energy sources in

the power supply scheme of the real 0.22

estate, %

Implementation of systems for sep-

arate collection of solid waste in 0.06

the project

Availability of systems to reduce wa- 0.06

ter consumption '

Source: compiled by the author.

the project for the creation of a technology hub in St. Petersburg,
which will be labeled as project B. The evaluations of the projects
under consideration are presented in Table 7.

The final rating of each project is obtained after summing up
the product of each of the scores by the respective weights of
the criteria and criterion groups. The results of the rating calculation
are summarized in Table 8.

Thus, the results of the assessment indicate that, according to
the totality of all criteria, Project A is the most attractive for imple-
mentation.

Criteria group Financial and economic Managerial Environmental Weight
Financial and economic 1/(1+1+0.14)=047 1/(1+1+0.2)=0.45 7(7+5+1)=0.54 0.487
Managerial 1/(1+1+0.14)=047 1/(1+1+02)=045 5/(7+5+1)=0.38 0.435
Environmental 0.14/(1 +1+0.14) = 0.07 0.2/(1+1+0.2)=0.09 1/(7+5+1)=0.08 0.078

Source: compiled by the author.
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Table 6. Scale for assessing corporate real estate development projects

Score
Criterion
1 3 5 7 9
SROI Less than 0.8 0.9 1 1.2 More than 1.5
TCO, min rub. The difference is The difference is less The difference is less than The difference is less than | The lowest among all

more than 30 %

than 30 %

20%

10%

projects

Capital intensity,
min rub.

The difference is
more than 30 %

The difference is less
than 30 %

The difference is less than
20%

The difference is less than
10%

The lowest among all
projects

Scale of the project, %

Less than 1%

3%

5%

7%

10 % or more

Energy efficiency class

E and below

D

C

B

A and above

Availability of certifica-
tions and compliance
with green building
standards

Certification is not
possible

Certification according to
Russian standards is
possible when changes
are made to the object

Certification according to
Russian standards is possible
without changes to the object

Certification according to
international standards is
possible when modifica-
tions are made to the fa-
cility

It is possible to certify
to international stand-
ards without modify-
ing the facility

Availability of energy-
saving engineering sys-
tems

The project does
not provide for
energy-saving
engineering sys-
tems

The project includes one
of the energy efficient
engineering systems:

« heating;

- ventilation;

« power supply;

« conditioning

The project includes two
energy-efficient utility sys-
tems:

« heating;

« ventilation;

« power supply;

« conditioning

The project includes three
energy-efficient utility
systems:

« heating;

- ventilation;

» power supply;

« conditioning

The project provides
for all types of energy-
saving engineering
systems:

« heating;

« ventilation;

« power supply;

« conditioning

Availability of automated
building management
systems

Not foreseen by
the project

A dispatching system is pro-
vided

Provision is made for
the installation of

a comprehensive
STDU

Use of renewable energy
sources in the power
supply scheme of the re-
al estate object, %

0%

Less than 1%

1t03%

3t05%

More than 5 %

Implementation of sys-
tems for separate collec-
tion of solid waste in

Separate collection
of TCO is not en-
visaged

Provision for a two-
stream system for
the collection of solid

A three-stream system for
the collection of solid waste is
envisaged

A four-stream system for
the collection of MSW is
envisaged

A five-stream system
for the collection of
solid waste is envis-

the project waste aged
Availability of systems Not foreseen Use of metered water supply Provision is made for
to reduce water con- systems and water saving de- water collection and
sumption - vices (aerators, batch faucets, - reuse systems
infrared sensors, automatic
faucets)
Class of the object to be C B B+ A A+

created

Provision of staff with
space

Less than 8 sq. m/
person

9 sq. m/person

10 sq. m/person

11 sq. m/person

Over 11 sq. m/person

Possible commissioning | More than 3 years | 3 years 2 years 1 year Less than 1 year
date
Impact on total portfolio | Up to 1,000 m? 1,000 m? 10,000 m? 50,000 m? More than 50,000 m?

area, sq. m

Project implementation
format

Not in line with
the strategy

Not taken into account by
the strategy

Consistent with
the strategy

Source: compiled by the author.
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Table 7. Estimates of projects A and B under consideration

Project A Project B
Criterion
Value Score Value Score

SROI 1.221 5 1.1 5
TCO, min rub. 5,303 9 7,386 1
Capital intensity, min rub. 1,100 9 1,300 5
Scale of the project, % 5% 3 6% 5
Energy efficiency class A 9 A 9
Availability of certifications and compliance with green | GREEN ZOOM

. o 5 No 1
building standards certificate
Availability of energy-saving engineering systems (heat-
) .y ) oy g .g ) .g .y ( All types of systems 9 All types of systems 9
ing, ventilation, power supply, air conditioning)

I - STDU ) .
Availability of automated building management systems | . . 9 STDU installation 9
installation

Use of renewable energy spurces in the power supply Not foreseen 1 Not foreseen 1
scheme of the real estate object, %
Implementation of systems for separate collection of solid ) .

p ) I ) 4 p ' ! Three-stream collection system 5 Three-stream collection system 5
waste in the project

- ) Use of metered water supply systems Use of metered water supply systems
Availability of systems to reduce water consumption . . PRl SY 5 ) ) PRl SY 5
and water saving devices and water saving devices

Class of the object to be created A 7 B+ 5
Provision of staff with space 10.3 sq. m/person 5 11.8 sq. m/person 9
Possible commissioning date 1 year 7 1.5 years 5
Impact on total portfolio area, sq. m 27,800 5 26,000 5
Project implementation format Build-to-suit is in line with the strategy 9 Build-to-suit is in line with the strategy 9

Source: compiled by the author.

Table 8. Results of calculating the final rating of projects

Project Project A Project B

Final score 6.31 5.70

Source: compiled by the author.
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MpakTuyeckue acnekTbl pelueHnus 3aga4n
cenekuMn KoprnopaTuBHbIX feBenonepcKux
NPOEKTOB

B cOBpeMEHHOM MVpe KOpMopaTUBHbIE AEBESIONEePCKUe MPOoekK-
Tbl UrPAKOT BaXKHYIO pPOJib B pa3BuTum 6usHeca. OT achheKTmB-
HOCTV peanu3auuun 3TUX MPOEKTOB BO MHOTOM 3aBWUCUT yCrex
KoMMaHuu. ABTOPOM PacCMOTPEHbI MPAKTUHECKME acneKTbl pe-
LUeHUs 3aa4u CeneKLMmu KopriopaTUBHLIX AEBESIONEePCKUX Npo-
€KTOB C aKLieHTOM Ha HEO6XOAMMOCTbL KOMMIIEKCHOro Noaxoaa
K NMPUHATUIO PELLEHMS O peanu3aumy npoekTa.

PaccmoTpeHbI pa3nuyHble cTpaTterum, KoTopble NPUMEHSIOTCS B NPO-
Lecce ynpasfieHVs nopTdeneM KopropaTtmBHON HEABVXMMOCTH.
MHoroo6pasuve ctpateruii 06ycnaenmBaeT HEO6XOAUMOCTb (DOPMU-
pOBaHVsi MHOrOCOCTaBHOIO NEPeYHsi KPUTEPUEB AJ1 PELLEHNS 3a-
Jaun cenexkumm NpoeKToB AeBENONMEHTa, peanm3yemblX B pamKax
yrnpaBneHus nopTgeniemMm KopnopaTMBHOM HegBmKUMocTu. Paspa-
60TaH NepeyeHb KpUTEPVEB, BKITHOYAIOLLMIA B CE6A TPY rpynmbl na-
pamMeTpPOB NPOEKTOB: (PUHAHCOBO-3KOHOMUYECKME, SKOTIOTNHECKUE
1 ynpasneHyeckue. B kadectse Kputepus obLLen 3heKTUBHOCTU
npenJiaraeTcs UCMosb30BaTh CoLMasibHbI BO3BPAT HA MHBECTULMN,
KOTOPbIVi BXOAUT B rpynny pHaHCOBO-3KOHOMUYECKUX KPUTEPUEB,
COBMECTHO C KanuTarioeMKOCTbI0, MaCLLTABHOCTBIO M COBOKYMHOWM
CTOMMOCTbIO BNIafeHUsA. DKONMOrMYECKNE KPUTEPUN YUUTBIBAIOT Ta-
Kue napameTpbl 06beKTa HEABKUMOCTM, KaK Hanmyme pasnmyHbIX
cepTmunKaToB, Knacc 3HeproatpPeKTUBHOCTH, a TaKxKe BHEQPEHNE
aBTOMATU3VPOBaHHbIX CUCTEM YMpaBneHus 3aaHneM. YnpasneH4e-
CKNe KpUTEPUM NO3BOJISIOT OLIEHNTL COOTBETCTBME MPOEKTa O6LLEN
cTparterMm Koprnopauum, No3ToMy B AaHHYIO Fpynny BXOOAT Takue
napameTpbl, Kak: CPOK BBOJA B 3KCryataumio, hopmar peanunsa-
LM NPOEKTA, a Takxke 06eCcrneyYeHHOCTb COTPYAHMKOB MioLLaabHo.

[ns NPUHSATWS UTOFOBOFO PELLEeHUst aBTOPOM MpepnaraeTcst uc-
Nonb30BaTh METOA, aHanm3a uepapxui, LUMPOKO NPUMEHSIEMBbIIA
B PasfiMyHbIX OTPACHsX Npy peLueHnn nogo6HbIx 3apad. Mpep-
CTaBJieHbl METOANYECKME OCHOBbI, a TAKXe NPaKTU4eCcKUi npu-
Mep NMPUMEeHEHWs1 JaHHOTro MeToha.

KnroyeBble croBa: yripaBieHue npoeKkTamu, eBeI0NMEHT KopIo-
paTVIBHOVI HEABUXXNMOCTH, CENIEKLMS MPOEKTOB, YNpaBIIEHNE MopT-
penem
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Management of the pre-project stage

of an investment and construction project:
aspects of the implementation of normative
and methodological support for the activities
of organizations

The scientific paper highlights the issue of the current level of development of technical regulation in construction,
in particular, regulation of the pre-project stage of an investment and construction project (ICP). In recent years,
the concept of managing the life cycle of a real estate object has become firmly entrenched in investment and con-
struction activities, implying a focus on managing each state of the system — from the idea to the liquidation of
the object. However, in practice, construction projects participants manage the pre-project stage of ICP without due
attention and responsibility. The author emphasizes that the neglect of the work of the pre—project phase is caused
by a number of reasons, one of which is the lack of understanding of the structure and content of the pre-project
phase and awareness of the possible benefits of its results. It is assumed that regulatory support could act as a the-
oretical basis and assist ICP entities in real conditions. To assess the assumption, an analysis of the system of
the domestic regulatory framework was carried out and content elements were identified that will be useful in the im-
plementation of the pre-project stage of ICP. According to the results of the analysis, it turned out that the regula-
tory support of the pre-project phase of ICP is imperfect in the lens of the current stage of the evolution of the con-
struction industry. Today, the development of a universal mechanism for regulating the pre-project stage of ICP is
difficult to implement, since we are surrounded by a huge variety of diverse and completely dissimilar buildings and
structures. The author proposes the introduction of normative and methodological support (NMS) at the organiza-
tional level, based on already established norms and rules, available methods and practical recommendations and
developed corporate mechanisms. To form the organizations of the construction industry their own model for con-
ducting the pre-project stage of ICP, the author has developed a pyramid of NMS properties, which clearly reflects
the basic principles that documents and information used by ICP participants in practice should have. Taking into
account the vectors of development of the construction sector and the Russian national economy, the proposed au-
thor's initiative is able to have a comprehensive positive effect.

Keywords: pre-project stage of an investment and construction project, management of the pre-project stage,
normative and methodological support, technical regulation, competitiveness of organizations

the initial phase of an investment and construction
project (ICP) is the pre-project stage, which is
a systematic set of measures and procedures,
the main purpose of which is to assess the viability of
the project and form a reliable basis for it [1, 2]. In or-
der to achieve this goal, a large amount of labour and
resource-intensive research, analytical, evaluation,
and often creative work is carried out [3, 4]. Taking
into account the main features of construction prod-
ucts (stationarity and continuity with the earth, long
duration of the production cycle, large-scale level of
material consumption and high cost of finished prod-
ucts) and the internal and external circumstances af-
fecting it, important tasks are to determine the opti-
mal composition of pre-project works, strict control of
the timeliness and quality of their implementation,
awareness of the expediency and importance of
each individual the pre-project process, a judicious
assessment of the results of the pre-project stage
and planning of their application in the next steps.
To date, great attention and interest are paid to
the processes of design and survey work, construc-
tion and operation groups, promising horizons for
their improvement are constantly being explored
and progressive reforms are regularly introduced to
achieve national, regional and sectoral goals and
objectives. The pre-project stage often suffers from
a lack of attention from players in the investment

I n the context of the decomposition of the life cycle,

and construction industry, especially in the focus of
commercial projects where investments are the own
funds of a private investor (individual or legal entity).
As a rule, the pre—project stage for participants in
commercial construction projects is limited to
a block of not always interconnected operations de-
void of logical sequence and extremely limited in
time and resources — chaotic market analysis, su-
perficial assessment of the land plot, approximate
calculation of technical and economic indicators,
formation of an architectural sketch of the future ob-
ject, disorganized collection of title and initial per-
mits. The key problem points causing the disorder
of the pre-project phase system are:

¢ the desire of stakeholders to minimize the loss
of financial, labour and time resources;

¢ the lack of understanding among the project
participants of the structure and content of
the work of the pre-project stage and the pos-
sible profit from its final results;

e the absence or inconsistency of the compa-
ny's project management mechanisms and
tools with the modern challenges of the na-
tional economy (low level of business process
development, low professional qualifications
of full-time employees).

Ultimately, each of these factors characterizes

a low level of managerial, economic, financial and
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production-technical approaches at the pre-project stage, which
entails a qualitative degradation of the results of subsequent stages
and the project as a whole in the long term, and subsequently a de-
crease in competitiveness in the market. Otherwise, with competent
management of pre-project operations, budget savings at each
subsequent stage after the pre-project stage can amount to about
20 % [5]. In order to avoid obtaining the results of the low-quality
pre-project stage, a meaningful and rational use by ICP partici-
pants of effective tools for the implementation of the pre-project
stage of the ICP life cycle is required.

Regulatory support, which is one of the most important means of
achieving planned results in construction, can act as a reliable mech-
anism for creating a solid theoretical arsenal and a true guideline for
the implementation of pre-project works [6]. In the organizational ac-
tivity of ICP management, normative regulation occupies an integral
part and, mainly, determines the features of management decisions,
regulates the provisions on certain types of work and processes
within the life cycle of a real estate object, requirements for used
building materials, structures, buildings and structures [7-9].
The great importance of normative regulation for the construction
complex of the Russian Federation is confirmed by the multifaceted
administration and constant monitoring by state regulators, as well as
the systematic development of special measures for the qualitative
transformation of the regulatory block. The Strategy for the develop-
ment of the construction industry and housing and communal ser-
vices of the Russian Federation for the period until 2030 with a fore-
cast until 2035, adopted at the end of 2022, presents a package of
initiatives for the transformation of technical regulation, aimed at
comprehensive improvement of the construction sector and
the country's economy as a whole [10, 11]. The list reflects the follow-
ing target vectors: reduction of administrative and bureaucratic bur-
den and elimination of contradictions between separate documents;
elimination of redundant regulatory documents and updating of exist-
ing requirements and provisions; formation of an advanced system of
regulatory documentation for innovative and energy-efficient solu-
tions in construction.

To assess the situation with regulatory support in the context of
the ICP pre-project stage, a systematic review of legal acts, technical
standards and methodological documentation in force in Russia was
carried out. After analyzing the domestic regulatory system, a selec-
tion of documents was made, that reflect the provisions on individual
procedures and processes [12-18], affecting the pre-project stage of
ICP and potentially being, in the author's opinion, the supporting ele-
ments for the formation of algorithms, approaches and methods of
pre-project study by project participants in modern practice:

1. Urban Planning Code of the Russian Federation (Federal
Law No. 190-FZ of 12/29/2004).

2. Land Code of the Russian Federation (Federal Law No. 136-FZ
of 10/25/2001).

3. GOST R 57363-2023. Project management in construction.
Activity of the project manager (technical customer).

4. GOST R 71177-2023. Managing large construction projects
using integrated contracts.

5. GOST R 58917-2021. Technological engineering and de-
sign. Feasibility study of the investment project of an industrial facil-
ity. General requirements.

6. CP 11-101-95. The procedure for the development, coordi-
nation, approval and composition of justifications for investments in
the construction of enterprises, buildings and structures.

7. MRR 2.2.16-00. Recommendations on the organization and
conduct of marketing research before the development of pre-project

and project documentation in order to determine the commercial ef-
fectiveness of the territory.

After a detailed analysis, the received information was aggre-
gated and a summary table was formed, the main purpose of which
is to assess the significance of documents and their individual pro-
visions for applied use in investment and construction activities
(Table).

The study of this issue has shown that at the moment there is
a number of imperfections in the regulatory support of the pre-pro-
ject stage of ICP that require updating and rationalization, among
which:

e the concept of “pre-project stage” is absent in regulatory docu-

ments, and the definition of the term “pre-project preparation of
construction” as close as possible to it in meaning (according
to clause 3.3 of GOST R 57363-2023 this is a set of works car-
ried out in order to substantiate urban planning activities in
the territory, and obtaining the right to carry it out) does not re-
veal the actual essence of ICP pre-project works in full;
there is no common understanding of the structure and con-
tent of the pre-project stage in regulatory resources, which
causes disagreements and misunderstandings among
the parties in practical terms among members of the scientific
community, experts and participants in the investment and
construction sector;
there is no single document containing the main, most com-
plete and standard requirements and provisions for the im-
plementation of the pre-project stage of the ICP (for example,
as Decree of the Government of the Russian Federa-
tion No. 87 of 02/16/2008 “The composition of sections of
project documentation and requirements for their content” for
design work);
a series of current regulations and methodological recommen-
dations are outdated and no longer meet the modern chal-
lenges of socio-economic, scientific and technological devel-
opment of the Russian Federation, in particular the current re-
alities of the digital economy, the evolutionary level of the con-
structionindustry andtherelevantcriteriafor the competitiveness
of companies in the investment and construction sector.

Adherence to strategic planning documents and the implemen-
tation of national projects and state programmes of the Russian
Federation contributes to the systematic recovery of the national
economy from recession and the achievement of target indicators
in the next 5-7 years. Experts consider the urgent need to develop
an ICP life cycle management system to be an important issue in
the construction segment of the economy. As one of the solutions
to this issue, motivated proposals are put forward to create uniform
rules for the implementation of ICP, taking into account the digital
transformation of construction, effective project management tools
and the introduction of process and product innovations [19]. In
the future, this consideration can be successfully integrated into
the reform being developed to improve the regulatory block, espe-
cially from the perspective of the two initiatives most actively dis-
cussed by the industry regulator and the professional communi-
ty — optimization of technical regulation and the transition from
a prescriptive method of rationing to a parametric one [9, 10].
The fulfillment of both tasks entails the creation of the latest princi-
ples of “seamless” management of the ICP life cycle and each
stage separately.

As it turned out earlier in this study, the regulation of the pre-pro-
ject stage of ICP has a number of specific problems. On the other
hand, it is not possible to develop a universal mechanism that will
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Analysis of the significance of regulatory documents for the pre-project stage

Name of the document

The relevance of
the action (as of
March 1, 2024)

Useful components for the ICP pre-project stage

Scope of application
in the pre-project stage of ICP

Urban Planning Code of

+ regulations on the preparation and approval of territorial planning doc-
uments;

+ regulations on the preparation and approval of standards for urban
planning design;

1. Primary audit of the land plot.
2. “Best Use” analysis for a land plot.

for investments in the con-
struction of enterprises,
buildings and structures

+ templates for calculation and analytical tables to justify investments

. . Valid ) . -
the Russian Federation (last updated in + regulations on the preparation and coordination of land use and devel- | 3. Assessment of the urban develop-
(Federal Law No. 190-FZ of Februapr 2024) opment rules; ment potential of the territory.
12/29/2004) y + regulations on territorial zones, urban planning regulations, types of | 4. Feasibility study.
permitted use of land plots and capital construction buildings; 5. Creating a concept / draft design
+ requirements for documentation on territory planning (territory plan-
ning project, territory surveying project)
Land Code of the Russian Valid + regu!aFlons on land reg|str§t|on; 1. f’nmary agdlt of tll1e land plot.

) ) + provisions on comprehensive aspects of land use; 2. “Best Use” analysis for a land plot.
Federation (Federal Law (last updated in + provisions on property and legal relations regarding land plots; 3. Assessment of the urban develop-
No. 136-FZ 0f 10/25/2001) | February 2024) | +PreVIsions on property and’eg >garding fand plots; ' . \ P

+ regulations on supervision and land protection ment potential of the territory
GOST R 57363-2023. Pro- + definition of the term “pre-project preparation of construction”;
ject management in con- Valid + presentation of the pre-project stage by the stages of initiation and | 1. Project analysis.
struction. Activity of (last updated in planning; 2. Project management and its indi-
the project manager (tech- September 2023) | + theoretical provisions on the composition and content of the stages of | vidual elements
nical customer) project initiation and planning
+ presentation of the pre-project stage by stages of initiation, evaluation,
selection and definition;
GOST R 71177-2023. Man- . + prowspns on thg composition a.nd Fontent of the stages (_)f |n|t|aF|0n, . .
aging large construction Valid evaluation, selection and determination for large construction projects | 1. Project analysis.
g .g g o (last updated in with integrated EPC-contracts; 2. Project management and its indi-
projects using integrated 8 . .
contracts January 2024) + presentation of tasks, key results, decisions taken and areas of respon- | vidual elements
sibility of project participants within the stages of initiation, evaluation,
selection and definition for large construction projects with integrated
EPC-contracts
GOST R 58917-2021. Tech-
nological engineering and ) . ) . 1. Feasibility study.
.g g . g Valid + provisions on the procedure for the preparation, composition, content . y y
design. Feasibility study of . . : 2. The investment plan.
. . (last updated in and functional purpose of project documents developed for the pur- . )
the investment project of January 2022) ose of feasibility studies of industrial facilities 3. Preparation of a business plan.
an industrial facility. General i p y 4. Justification of investments
requirements
CP 11-101-95. The proce-
dure for the development, -
ur ) ' . velop ) " 1. Feasibility study.
coordination, approval and + the procedure for preparation and approval, as well as the composition )

" R . ) T ) 2. The investment plan.

composition of justifications Not valid and content of documentation on the justification of investments;

3. Preparation of a business plan.
4. Justification of investments

MRR 2.2.16-00. Recom-
mendations on the organiza-
tion and conduct of market-
ing research before the de-
velopment of pre-project and
project documentation in or-
der to determine the com-
mercial effectiveness of

the territory

Valid (last updat-
ed in November
1999)

+ conditions and procedure for the preparation and conduct of pre-
project marketing research;

+ background information and templates for conducting marketing
research

1. Pre-project marketing research.
2. Creating a marketing strategy.
3. Preparation of a business plan
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Normative side \

( )
Regulatory legal acts (Codes, Federal
Laws, Government Resolutions,
Presidential Decrees, etc.)

Regulatory and technical documents
(national standards, codes of practice,

& standards of organizations, etc.) j \\

Normative and
methodological support
(NMS) of pre-project
stage of the ICP

Methodological side

Methodological documents
(methodological recommendations,
methodological rules and guidelines,

instructions, directives, etc.)

The system of existing and newly
acquired competencies of employees,
// organizational units or the whole
company

Fig. 1. The content of normative and methodological support for the pre-project stage of the ICP (developed by the author)

standardize the requirements for the links of the ICP pre-project stage
due to the rich variety of real estate objects, their individual attributes
and the specifics of each individual project. Based on the above, it is
proposed to implement the most appropriate means of technical regu-
lation for the pre—project stage and to assist participants in the suc-
cessful implementation of the ICP, maintaining a balance between
fixed directives and practical recommendations based on real experi-
ence — normative and methodological support (NMS). The concept
of “normative and methodological support” is interpreted by the author
as an interconnected set of regulatory requirements and methodo-
logical guidelines that regulate and describe the specifics of the exe-
cution of work processes and aimed at achieving design, tactical and
strategic goals as desired end results (Fig. 1).

In fact, the normative and methodological support in the pre-
project stage of ICP is a structured resource synthesizing a large
set of requirements, instructions and useful reference and recom-
mendation information and aimed at the effectiveness of processes
within the pre-project stage of ICP [20, 21]. Each organization in
the construction industry, which has a direct or indirect connection
with pre-project work, independently forms its own NMS platform in
accordance with established short-term business goals and long-
term corporate mission. As a fundamental model reflecting

INNOVATION

the inherent content of the NMS system and recommended for use
as a basis for building a policy for conducting the pre-project stage,
a pyramid of properties of normative and methodological support
for the pre-project ICP stage is presented (Fig. 2).

The pyramid, which is a template for managing the pre—project
stage of ICP by its functional purpose, is based on two principles —
theoretical and ideological maturity (theoretical beginning) and
adaptability to project conditions (practical beginning).

1. Theoretical and ideological maturity is characterized by the fact
that various kinds of documentation or information used by ICP par-
ticipants during operations within the framework of the ICP pre-project
stage should have its own established theoretical basis. This principle
consists of three properties that normative and methodological sup-
port should have — thoroughness, relevance and innovation.

The thoroughness is determined by the presence of mandatory
fundamental justifications for the applied standards and methods,
formed on the basis of scientific and practical achievements and
experiences of previous years. Such documents that have been
developed by government agencies, associations, expert groups or
individual scientists and industry specialists, as well as scientific
papers, author's manuals and notes approved by authorized at-
testation commissions, have thoroughness.

RELEVANCE

THOROUGHNESS 2

Fig. 2. Pyramid of properties of normative and methodological support for the pre-project stage of the ICP (developed by the author)
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The relevance translates the condition according to which
the information that is accessed during the implementation of
the pre-project phase must be substantive, meeting both the cur-
rent officially established rules and the all-encompassing needs of
the present time.

The innovation in the presented model is expressed as a prop-
erty in which the information materials used contain the potential for
the development of innovative solutions based on them in the near
future in the interests of investment and construction activities and
its surrounding areas.

2. The principle of adaptability to project conditions is embed-
ded in the NMS property model, since the issue of compliance of
the provisions of regulatory acts with the actual construction picture
with all its features seems significant. The property responsible for
adaptability to design conditions in the focus of pre-project work is
practice-oriented. Practice-oriented approach can be defined as
functional flexibility, conflict-free perception of ongoing changes
and transformation under them. In practice, this implies that, under
the control of ICP subjects, the sources of the NMS system should
be maneuverable, able to seamlessly assimilate to a specific pro-
ject environment, taking into account all possible changes. Due to
the existing features, the activities of the pre-project phases for
the implementation of real estate objects of different functional pur-
poses differ in their composition and content, therefore it is advis-
able to provide for the possibility of flexible use of the information
fund not only for one type of project, but also for others without
cardinal transformations of the meaning of the resources used. For
example, the NMS feasibility study of a multi-storey residential com-
plex in the city center, according to the practical beginning of
the presented model, implies its application for conducting a feasi-
bility study of a logistics center in the production area, but taking
into account the comprehensive features between the two projects.

An important subtlety of the developed pyramid is the inextrica-
ble relationship between practical and theoretical principles. In fact,
this means that theoretical information should be correlated with
the applied approaches and tools in real processes, and practical
experience should be successfully integrated into new documents
and scientific papers.

Accordingly, the proposed idea of implementing normative and
methodological support for the pre—project stage of ICP, including
the developed pyramid model of properties, can be widely used in
investment and construction activities and will allow to establish
internal organizational processes and solve a number of global
strategic tasks in the construction industry, namely:

e for organizations in the investment and construction sector:
development of their own methods and algorithms for con-
ducting the ICP pre-project stage, reduction of budget, time
and labour costs of ICP due to high-quality project initiation
and planning processes, improvement of the quality of prod-
uct solutions for real estate objects;

for the construction industry: increasing the level of competi-
tiveness of organizations in the construction sector, improving
the system of technical regulation in construction, reducing
waste construction costs, stimulating a decrease in the num-
ber of objects under construction, large-scale development
and innovation;

for the national economy: increasing the profitability of con-
struction organizations, sustainable development of territo-
ries, increasing investment rates in the construction of build-
ings and structures.
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YnpaeneHue npeanpoeKTHou ctaguen
MHBECTULMOHHO-CTPOUTEJILHOIO NpoeKTa:
acnekTbl BHeAPEeHUsi HOPMaTUBHOIO

M MeToau4eckKoro obecneyeHus
AeATeNIbHOCTU OpraHu3auun

B Hay4yHOlM paboTe ocBellaeTCcs BOMPOC HbIHELLUHEro ypoB-
HSi Pa3BUTUS TEXHNYECKOrO perynvpoBaHus B CTPOUTENbCTBE,
B 4YaCTHOCTW PerynnupoBaHvs NpeanpoeKTHON CTagun MHBECTU-
LIMOHHO-CcTpouTenbHoro npoekta (ICP). 3a nocnegHwe rofpl B UH-
BECTULIMOHHO-CTPOUNTENBHOW AeATENbHOCTU MPOYHO YKOPEHWUACh
KOHLEeNUUs ynpaBneHnsa XU3HEeHHbIM LMKNOM 06beKTa HeaBu-
XMMOCTH, NogpasymMeBaroLLas CHOKyCUPOBAHHOCTb Ha MEHe[-
XMEHTE KaXK[0ro COCTOSAHUA CUCTEMbI — OT UAEW [0 NNKBMAALMN
o6bekTa. Tem He MeHee Ha NPaKTUKe YHaCTHUKN CTPOUTENbHBIX
NPOEKTOB OCYLLECTBAOT YNpaBneHne NpeanpoeKkTHON cTagnen
ICP 6€3 DO/mKHOro BHUMaHWs 1 OTBETCTBEHHOCTU. ABTOPOM NOA-
YepKMBaeTCs, YTO NpeHebpexXnTENbHOE OTHOLLEHNE K paboTam
NpeanpoOeKTHON rpynmnbl BbI3BAHO PAAOM MPUHNH, OfHA U3 KOTO-
pbIX — OTCYTCTBME MOHUMAaHWS CTPYKTYPbl N COAepXaHus npes-
NPOEKTHOM a3kl U 0CO3HAHNSA BO3MOXHOM MOJb3bl €€ pe3ysibra-
ToB. [Mpegnonaraercs, YTo BbICTYNUTb B KA4€CTBE TEOPETUHECKON
6a3bl 1 0KasaTb cofericTBue cybbektam ICP B peasnbHbIX ycnosu-
AX Morno 6bl HopMaTMBHOE obecneyeHue. [na oueHkn npegno-
NOXeHus 6bli NPOBEAEH aHaNn3 CUCTEMbl OTEHECTBEHHOW HOP-
MaTUBHOW 6a3bl U BbiAENEHbl 31EMEHTbI COAEPXXUMOro, KOTOpbIe
6yAyT Mofie3Hbl B MPUMEHEHWUN NpU peanu3auum npeanpoeKT-
How ctaguu ICP. Mo pe3ynstaTtam NpoBeAeHHOro aHanuaa Bbisic-
HWIIOCb, YTO HOpMaTMBHOE o6ecneveHre NPeanpoeKTHON dasbl
ICP HecoBepLUEHHO B 06bEKTVBE aKTyaslbHOM CTYMNEHN 3BOSIIOLMN
cTpoutenbHou otpacnu. CerogHs paspaboTka yHMBEpCanbHOro
MexaHu3ma ans pernameHTpoBaHua NpeanpoekTHon ctagum ICP
TPYAHOOCYLLIECTBMMA, Tak Kak HaC OKpY>aeT KosloccanbHOe MHO-
XECTBO pa3HO06pa3HbIX 1 abCOSMIOTHO HE MOXOXMX APYr Ha Apy-
ra 3gaHvuii U coopyXXeHun. ABTOpOM mpepnaraeTcs BHegpeHve
Ha OpraHu3aLyoHHOM YPOBHE HOPMATUBHOIO M METOANYECKOrO
o6ecneyveHns (NMS), ocHOBaHHOro Ha y>ke 3akKpernsieHHbIX HOp-
Max v npasunax, UMelLUMXC METOANKAX N NPaKTUHECKMX PEeKO-
MeHAaLUMsAX U BbIpaboTaHHbIX KOPNOpaTBHBIX MexaHnamax. Ans
(hOpMMPOBaHNA OpraHn3aLmusaMy CTPOUTESIbHOW OTpacnm cobCT-
BEHHOW MOJenv BegeHus npeanpoekTHow ctagum ICP aBTopom
paspaboTtaHa nupamuga ceoncts NMS, nocTynHo oTpaxatoLas
OCHOBHbIE MPUHLMMBI, KOTOPLIMU AOIMKHLI 061aAaTh JOKYMEHThI
1 nHpopmaums, NpumeHsiemas yqactHukamm ICP B npakTnyeckom
[eaTenbHOCTU. Y4nTbiBas BEKTOPbI Pa3BUTUA CTPOUTENBHOMO CEK-
TOopa 1 HaLUMOHasIbHON 9KOHOMWKM Poccumn, npeanioxeHHas aBTop-
CKas MHMUMaTVBa CnocobHa OKa3aTb BCECTOPOHHWI MOMOXUTESb-
HbIN 3PPeKT.

KnroyeBbie cnoBa: npepnpoeKTHas cTagusi MUHBECTULMOHHO-
CTPOUTEIILHOIO NPOEKTA, YNpaB/eHVe MPeanpPoeKTHOM cTaaned,
HOPMAaTUBHOE M METOAUYECKOE 06ECNIeHeHNe, TEXHUYECKOE pe-
rympoBaHue, KOHKYPEHTOCTIOCOBGHOCTb OpraHu3aLuii

CIMIMCOK UCTOYHUKOB

1. Ynpasnenwe ctpoutenbcTBoM. Yacte nepsasi. OpraHn3aymoH-
Hble MOAE/N YNPaBIEHWUS M KOHTPAaKTHbIE KOHCTPYKUMM OO6beKTa
KarnuTtasibHoOro CTPoOUTE/bCTBA | Y4EOHUK B 2 YaCTsIX U MPaKTUKYM.
4-e n3n., nepepab. v gon./ nog obuy. Hayy. pea. 1.I". [paboBsoro,
A.A. Jlanmgyca. M. : 3g-Bo ACB, lNpocsetutesns, 2022. 484 c.

20. Grabovyy P.G., Lunyakov M.A. Performance management in
the investment-building complex: planning, monitoring and aware-
ness. Real Estate: Economics, Management. 2015; 2:11-13. URL:
https.//elibrary.ru/uiouhp (rus.).

21. Kulakov K.Yu., Korolev M.A. Development of a system for manag-
ing the performance of organizations in the field of construction. Real
Estate: Economics, Management. 2020, 3:40-44. DOI: 10.22227/2073-
8412. 2020.3.40-44URL :https.//elibrary.rufitem.asp?id=44813052 (rus.).

2. YnpasneHue cTponTesibcTBOM. HacTe BTOpas. KomnnekcHoe
OCBOEHWE U pasBUTUE TEPPUTOPUU 3aCTPOUKU : YHEOHUK B 2 4a-
CTSIX M MPaKTUKyM / nog obLy. Hay4. peg. [.I". [pabosoro, A.A. Jla-
nvgyca. 4-e usg., nepepab. v gon. M. : Isg-Bo ACB, lpocseTu-
Tesb, 2022. 620 c.

3. Masyp U.U. u gp. YnpasnerHne npoektamu : y4ebHoe rnocobue
[J/151 CTY[EHTOB, 0by4aroLLMXcs o crieymanbHocTy «MeHemxmMeHT
opraHusaymn» / nog obLy. pea. N.V. Maaypa, B.[]. LLlanupo. 7-e
u3g., ctep. M. : Isg-Bo Omera-J1, 2011. 959 c.

4. Abganos P.E., Kynakos K.lO. Conceptual model of pre-project
marketing research and its impact on the quality of investment and
construction project // HeaBmxumocTb: 3KOHOMUKA, yrpaBrieHue.
2023. Ne 4. C. 31-35. DOI: 10.22337/2073-8412-2023-4-31-35

5. lNMnartoHoB A.M., Koponesa M.A., bnegHbix E.N., BaxeHos C.U.,
Byabipes B.B., Briacosa M.®. u gp. [pon3BoACTBEHHbIN MEHes-
JXKMEHT B CTPOUTENbCTBE : y4ebHWK. EkaTtepuHbypr : Yp®Y, 2016.
700 c.

6. AHaH4eHko A.IO. [paBoBoe 1 HopMaTUBHO-TEXHUHECKOE obec-
re4YyeHue rpagoCcTpPoUTESIbHON AeATenbHOCTH : y4. noc. Cl16., 2020.
170 c.

7. Doloi H., Week D., Bora A. Role of regulatory framework for
supporting construction industry in India // AUBEA 2017 (EPiC
Series in Education Science). 2017. Vol. 1. Pp. 351-360.
DOI: 10.29007/RRRR

8. Lapidus A., Topchiy D. Regulatory support for the redevelop-
ment design system. E3S Web of Conferences Volume 274
(2021) // 2nd International Scientific Conference on Socio-Technical
Construction and Civil Engineering (STCCE-2021), Kazan.
Vol. 274. France : EDP Sciences, 2021. P. 6003. DOI: 10.1051/
e3sconf/202127406003

9. Sborshchikov S.B., Lazareva N.V., Markova |.M. Reengineering
of construction organizations and reengineering of the construction
industry // E3S Web of Conferences. 2023. Vol. 410. P. 03035.
DOI: 10.1051/e3sconf/20234 1003035

10. O6 yTBepxaeHnn CTpaterum pa3BuTns CTPOUTENILHON OTpa-
CIIN U XWUIINLLYHO-KOMMYHaslbHOro xoaswictrea P® Ha nepuof
0 2030 r. ¢ nporHo3om fo 2035 r. : PacriopsixxeHue lNpaButesnbCcT-
Ba P® ot 31 okts6psa 2022 r. Ne 3268-p. URL: http://static.
government.ru/media/files/AdmXczBBUGfGNM8tz16r7RkQcsgP3L
Am.pdf (gata obpaiyerus: 05.03.2024).

11. KoHyenyusi coBePLUEHCTBOBAHUSI CUCTEMbI TEXHUYECKOro
HOPMUPOBAaHWS N PErYNNPOBaHNs B CTPOUTESIbHOM OTPAaC/U : Npo-
eKT MuHucTepcTBa CTPONTENLCTBA U XUIINLLYHO-KOMMYHAaIbHOMN
nonutuku Poccuvickori @egepauynn, 2021 rog. URL: http//www.
rgtr.ru/data/discussion/2021/26.03.21_Konruenyus.pdf (gata o6pa-
weHums: 05.03.2024).

12. lpagoctpountesnbHbIVi Kogeke Pocecurickort @egeparmm : Pege-
panbHbivi 3akoH Ne 190-®@3 ot 29.12.2004; npuHAT [ocyaapcTBeH-
Howt fymovi 22.12.2004.

13. 3emenbHbivi kogekc Poccuiickoni @egepaymm : eaepasnbHbiv
3akoH Ne 136-®3 ot 25.10.2001; npuHAT locynapcTBeHHod dymori
28.09.2001.

14. TOCT P 57363-2023. YnpaBrieHue rnpoeKToM B CTPOUTESILCT-
Be. [JesiTenlbHOCTb YrpaB/isitoLLEro MPOEeKTOM (TEXHUYECKOro 3a-
Kasuuka) : HayunoHasbHbIi cTtaHgapT Poccuiickori ®egepaynn:
[fata Beegerus 01.09.2023. degepanbHoe areHTCTBO 10 TEXHUYE-
CKOMY perynupoBaHuto n meTposnorun. U3g. OpuynansHoe. Mo-
ckBa, Poccuvickuii MHCTUTYT ctaHgaptusauymm, 2023. 20 c.

15. FTOCT P 71177-2023. YnpaBnieHne KpyrnHbIMU CTPOUTEIbHbI-
MU IPOeKTaMu C UCOJIb30BaAHNEM WHTErpUPOBaHHbIX KOHTPaK-
TOB : HayunoHasnbHbI¥i cTaHgapT Poccuvickor ®egepauunn: nara
BBegeHus 01.01.2024. degepasibHOe areHTCTBO 10 TEXHUYECKOMY
perynupoBaxuio u meTposorun. U3g. OguynanbHoe. Mocksa,
Poccuvickmii uHCTUTYT cTaHgapTu3aumm, 2024. 62 c.



#2/2024

MexxayHapoHbIN Hay4HO-TEXHUYECKUA XypHarn

HeoBmX1UMOCTb: SKOHOMMUKA, ynpaeneHune

JKOHOMMKA N MEHEAXMEHT HEABUXXUMOCTH

60

16. TOCT P 58917-2021. TexHONOrM4eCcKunii MHXUHUPUHI U [PO-
eKTUpoBaHme. TeEXHUKO-9KOHOMNYECKOe 060CHOBaHNe MHBECTULIN-
OHHOIO MPOEKTAa MPOMbILLIEHHOro obbekTa. ObLyme TpeboBaHus :
HaywmoHarbHbIVi ctaHgapT Poceuiickoni @enepayvn: nara BBege-
Hus 01.01.2022. ®egeparibHoe areHTCTBO 10 TEXHUYECKOMY pery-
JIMPOBaHUo v MeTposiorun. M3g. ogpmymansHoe. Mocksa, Poccuii-
CKWV MHCTUTYT cTaHpaptusaymm, 2021. 16 c.

17. CI1 11-101-95. [Nopsigok pa3paboTku cornacoBaHus, yTBeP-
XAeHns1 u coctaB 060CHOBaHWA UHBECTULMI B CTPOUTENILCTBO
nPeAnpUATAN, 34aHNVA N COOPYXXEHWV : CBOA Nnpaswsi: AaTa BBeAe-
Hus 01.07.1995. MuHnctepcTBo cTpoutenbcTBa Poccuvickor @e-
Aepauymmn. Mockea, 1995. 12 c.

18. MPP 2.2.16-00. PekomeHgauumm ro opraHu3aumm v rnposege-
HWUIO MaPKETUHIOBbIX MCCIIeA0BaHMI 4O pa3paboTKu MPeanpoeKT-
HOV 1 MPOEKTHOU [OKYMEHTaUMN C LieJIbio OnpeaesneHmns KoMmep-
YecKou 3ghheKTUBHOCTU Tepputopum: gata BBegeHns 11.11.1999.
Komutert o apxutekType v rpagoctpoutenbctBy r. Mocksbi. Mo-
ckBa, 2000. 50 c.

19. BnagumupoBa W.J1. LinghpoBbie MeTonbl B MHHOBaLMOHHOM
ynpasneHny NHBECTULNOHHO-CTPOUTESTbHBLIMU MPOEKTaMM ; MOHO-
rpagpums. M. : ®F60Y BO «P3Y um. I".B. lNnexaHoBa», 2020. 448 c.
20. pabosewi I1.I"., JlyHaxkoB M.A. YnpasneHne pe3ynsTatmBHO-
CTbIO B UIHBECTULMOHHO-CTPOUTETLHOM KOMITIEKCE: M/IaHNPOBaHue,
MOHUTOPVHI M MOBbILLUEHNE YPOBHS // HEABMXUMOCTb: S3KOHOMUKA,
ynpasnexue. 2015. Ne 2. C. 11-13. URL: https:/elibrary.ru/uiouhp

21. Kynakos K.10., KoponeB M.A. Pa3Butue cuctembl yripasre-
HUSI Pe3YJIbTaTUBHOCTbIO AEATENILHOCTU OpraHn3ayuii B obniactu
cTpoutenbcTBa // HeaBumxxmnmocTs: s3koHomuka, ynpasieHve. 2020.
Ne 3. C. 40—44. DOI: 10.22227/2073-8412.2020.3.40-44 URL:
https://elibrary.ru/item.asp?id=44813052

06 aBTope: A6panoB PomaH EBreHbeBMY — acnvpaHTt kade-
[pbl OpraHu3auun CTPOUTENLCTBA M YMpPaBiieHUs: HEABUXMUMO-
cTblo; HauuoHanbHbIi uccnegoBaTenbCckui MocCKOBCKUMA
rocyAapCcTBEHHbIMOCTPOUTENbHbLIW  yHuBepcutetr  (HUY
MICY); 129337, r. MockBa, $lpocnaeckoe Liocce, AO. 26;
PVHL ID: 1226983, ORCID: 0009-0006-2366-6392; abdalov.
romain @yandex.ru.

For citation: Abdalov R.E. Management of the pre-project
stage of an investment and construction project: aspects of
the implementation of normative and methodological support
for the activities of organizations. Real Estate: Economics,
Management. 2024; 2:54-60.

Ona uutuposanus: A6ganos P.E. Management of the pre-
project stage of an investment and construction project: aspects
of the implementation of normative and methodological support
for the activities of organizations // HegBmXxumocTb: 3KOHOMMKaA,
ynpasneHue. 2024. Ne 2. C. 54-60.

J1.U. MNaBnosa. BeHa. lNnowyans @pavisiHr. PUCYHOK, TyLLb, nepo.



HeaBmXnMMOCTb: 3KOHOMUKA, ynpaBneHne MexayHapoHbI Hay4HO-TEXHUYECKUIA XXypHan #2/2024

TPAROPETYNINPOBAHUE W YNIPABJIEHUE XXUIULLHO-KOMMYHAJIbHBIM KOMIJIEKCOM

61

UDC 69.003

Kirpichenkov A.A. u

Application of the economic-mathematical
model to determine the efficiency of residential
renovation projects and to choose the optimal
strategy for their implementation

Implementation of the residential renovation programme is one of the most important programmes aimed at im-
proving the socio-economic well-being of the Russian regions. The implementation of this programme involves
the restoration and renovation of existing residential buildings in order to provide citizens with comfortable and
safe housing conditions. In order to reduce the number of emergency and dilapidated dwellings, a set of meas-
ures is envisaged to restore the technical condition, reduce physical deterioration or, if restoration is not feasible,
to carry out works on liquidation of existing dwellings and implementation of new construction projects. The ex-
perience of the residential renovation programme in the Moscow region, where the programme has been in ef-
fect since 2017, shows that the choice of project implementation strategy does not always fully take into account
all the initial parameters of the land plot or object included in the targeted renovation programme. This peculiarity
may lead to a decrease in the efficiency of project implementation and increase the risk of project cost increase,
increase in construction time and other negative consequences.

Due to the fact that the residential renovation programme is implemented at the expense of the federal budget,
and the programme assumes timely planned wave resettlement of citizens, the reduction of the probability of oc-
currence of a delay in the implementation time and exceeding the initial budget are among the most significant
negative aspects in the implementation of the residential renovation programme. In order to assess the initial pa-
rameters of the objects, as well as to determine the resulting efficiency of the project, the application of the eco-
nomic-mathematical model will allow to sufficiently form a number of estimated parameters that are of the great-
est importance for the renovation projects being implemented, to analyze them and on their basis to calculate
the resulting indicator of the project efficiency, which will subsequently form the basis for determining the most
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he development and application of economic
I and mathematical models is directly related to
efficiency assessment. When considering
the construction industry, the assessment of project
efficiency can be carried out when considering or-
ganizations, management methods, implementation
of construction projects. The development of an eco-
nomic-mathematical model implies, among other
things, the assessment of parameters and factors
that determine a particular object (organization, con-
struction project and so on). The main task of apply-
ing an economic-mathematical model is to consider
the processes, as well as interrelated with them initial
parameters and factors that affect the efficiency of
the processes, which can be determined on the ba-
sis of the calculated resulting indicator.

The development of economic and mathematical
model is carried out by applying the method of sys-
tem analysis'. The analysis allows determining
the processes to be evaluated, as well as the factors
that have the greatest influence on them. Application
of the method of system analysis allows to evaluate
processes that involve a large number of initial pa-
rameters. This method allows to evaluate factors
when considering from general to particular, which

differs from the inductive approach. Application of
the system approach within the framework of build-
ing an economic-mathematical model makes it pos-
sible to evaluate and analyze all the factors affecting
the subject under consideration at all stages of sys-
tem research and building its model. The system ap-
proach means that each system is an integrated
whole even when it consists of heterogeneous sub-
systems?.

The use of the system approach in building
an economic and mathematical model under a large
number of initial conditions also requires determining
the necessary amount of control information in
the real system, estimation of the considered indica-
tors. This method will subsequently allow us to deter-
mine the most effective variant of construction and
the optimal mode of functioning of the model' 2.

The content of the modelling method is the con-
struction of the model on the basis of preliminary
study of the object and selection of its essential
characteristics, experimental or theoretical analysis
of the model, comparison of the results with the da-
ta on the object, adjustment of the model result-
ing — efficiency. In this regard, economic and
mathematical models describing the impact of

1 Programme for Renovation of Housing in the City of Moscow : Decree of the Government No. 497-PP.

2 Consideration of Public Opinion on Housing Renovation Project in Moscow : Decree of the Government No. 245-PP.

3 Approving the Addressed List of Neighbourhoods (Territories) : Government Decree No. 708-PP.
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individual factors (parameters) on the final results of enterprises
(objects) are used*.
Additive computational model has linear constraints:

q=>a, (1)

where n — number of analyzed parameters; a, — weight of i — pa-
rameter.

The adaptive model under consideration is expressed as an al-
gebraic sum of deterministic summands, which are the estimated
factors affecting the performance of the assessed entity. In this re-
gard, the adaptive model can be used only if the considered factors
(summands in the algebraic sum) are represented and belong to
a single economic nature®.

Multiplicative models of economic and mathematical modelling
are written as follows:

n
q:Za,.:al+az+...+a,, (@)
i=1
where g is the resultant indicator; a, a, and so on — factors affect-
ing the resultant indicator.

Thus, in multiple models, the resulting indicator is a relative
value reflecting the ratio of factorial indicators. Most often multiple
models are used to develop various ratios. When working with mul-
tiple models, it is necessary to take into account that although they
allow calculating the ratio of factorial indicators that have different
nature and dimensionality.

The basis for the construction of an economic-mathematical
model that allows the evaluation and choice of strategy for the im-
plementation of a particular project of renovation of residential
buildings is the construction of the factor space, which can deter-
mine the basic initial parameters of the considered object in order
to select the most appropriate strategy and will allow a more accu-
rate calculation using the developed economic-mathematical mod-
el*5[1].

In order to carry out further calculations to determine the effi-
ciency of the land plot considered for construction and within
the framework of building an economic and mathematical model, it
is necessary to determine the limit values for each of the parame-
ters under consideration, which should subsequently serve as a ba-
sis for calculating the resulting indicator for the assessment of
the land plot under consideration and the subsequent choice of
the project implementation strategy based on the calculation. For
this purpose, it is proposed to determine the limit values of the pa-
rameters under consideration on the basis of the minimum and
maximum values of each of them [2].

Thus, after determining the factors, it is possible to assess
the land plot under consideration for the construction of a residen-
tial building within the framework of the residential renovation pro-
gramme and to determine the efficiency of the land plot use. Also,
the proposed assessment of the land plot according to the factors
described above will allow further analysis in order to choose
the most optimal strategy for the implementation of the residential
renovation project [2, 3]. Based on the obtained values of the result-
ing indicators of project efficiency, the efficiency of the planned for
implementation project of residential development renovation will
be determined.

The construction of economic-mathematical model is a universal
mechanism that allows to make a calculated assessment of the initial
data of the project. The result of building an economic-mathematical
model should be a calculated index of project efficiency, varying in
the range of certain and individual values [2, 4]. As part of the appli-
cation of the economic-mathematical model, each evaluated project
should receive a calculated efficiency index, which will subsequently
serve as a basis for choosing a project implementation strategy.

Thus, it is logical to assign additional indices and symbols to
the factors and parameters, namely: the initial parameters of the ob-
ject are determined by the parameter a,, the project performance
indicators are determined by the value f,, where f is the calculated
value based on the assessment of the initial parameters.

In order to more accurately calculate the final indicators of pro-
ject efficiency, it is proposed to introduce the following formula for
calculating the forecast indicator of the evaluated factor:

D inax * (100 % —ay), ®3)

where f; is the value of the evaluated performance indicator; a; is
the value of the initial parameter of the project.

k (anmax - anfuct) (kmax_ krm'n) ) (4)
(anmax7 anmin)

calc

=1+

In order to add the values of the initial parameters of the evalu-
ated project, it is suggested to use the method of interpolation,
thanks to which it is possible to evaluate all kinds of parameters in
different values on a single evaluation scale. Then, the parameter
will be rationally defined by the following calculation formula:
where k., — estimated estimator of the estimated parameter;
a,max — Maximum estimated value of the parameter (determined
empirically); a,.; — actual values of the estimated parameters;
Kmax — Maximum estimated value of the parameter; k,;, — mini-
mum estimated value of the parameter; a, ., — estimated value of
the parameter (determined empirically).

It is proposed to use the above formula when calculating each
actual a, parameter as part of the evaluation of the project under
consideration [5]. Evaluation of the forecast indicator will show
the calculated percentage deviation of the maximum (best project
indicators) indicators of project efficiency and will allow to deter-
mine the forecast value of the efficiency indicator, which, in turn, will
help in the construction of economic and mathematical model to
calculate the resulting indicator of project efficiency [4, 5].

To assess each parameter, it is proposed to use a scale from 1
to 100. To obtain the value for each of the parameters, an interpola-
tion method is used depending on the value in the range of values
for each parameter being evaluated.

The formula for assessing the effectiveness of each separately
taken parameter is defined can be presented in the following gen-
eral form:

K:iﬁ&, (5)
i=1

where K — evaluation coefficient of parametric efficiency of the pro-
ject; P; — evaluation weighting coefficient of the evaluated param-
eter; K; — efficiency coefficient of the evaluated parameter.

4 Approval of the Basic Requirements to Improvement of the Residential Development Territory during the Implementation of the Programme for Renovation of the Residential Stock

in the City of Moscow : Government Decree No. 515-PP.

5 Approval of the Requirements for Improved Finishing of Equivalent Residential Premises Provided in Replacement of Residential Premises in Multifamily Buildings : Government

Resolution No. 516-PP.
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In order to calculate the estimated indicator of project efficien-
cy, which is dependent on a certain initial factor with the reduction
of this indicator to a single evaluation scale, it is proposed: based
on the efficiency coefficient of the renovation project obtained by
the calculation method, it is possible to determine the possible and
most effective strategy adopted for the implementation of the pro-
ject [6, 7]. The choice of the project implementation strategy is
made taking into account the calculated project indicator K and on
the basis of the project baseline data, which are individual for each
of them. Determination of the exact estimation of each parameter
takes place using the interpolation method within the specified
range [8]. This value is proposed to be determined as follows using
the estimated formula:

y :[1+ (anfact - anmm) (kmax - kmm)]/ (6)

(anmax - anm\’n)

where y — calculated estimated indicator of the estimated param-
eter; a, ;o — actual values of the estimated parameters; a,,i, —
minimum estimated value of the parameter (determined empirical-
Iy); @,max — Maximum estimated value of the parameter (determined
empirically); k.., — maximum estimated value of the parameter;
Knmin — Minimum estimated value of the parameter (from 1 to 100).
In turn, the estimated value of the estimated parameter of project

(anf0517 %, ) ) (kmax - kmm)

efficiency is proposed to be determined by the following formula:

A e =(Fro = Foio )1, (7)
where Af,

max — absolute maximum deviation by indicator; f ., —
maximum estimated value of the evaluated indicator; f,,, — mini-
mum estimated value of the estimated indicator; t — coefficient of
influence of the considered factor on the estimated indicator.

Then, the estimated projected project performance indicator
will be presented in the form of:

Afcoie =Moo (100 % =), (®)

where Af, — estimated value of the assessed indicator in abso-

ncalc
lute values.
Based on the above developed formulas for calculating actual
and forecast indicators of project efficiency, it seems possible to
form a formula for calculating the resulting coefficient of project ef-
ficiency, which will be able to show a universal value, showing

the effectiveness of the project based on the values obtained:

< (flca/c_ flmin)(kmax_ kmin)
K=Y |1+ k.. 9)
¢ Z[ (flmax - flmm)

i=l

Consequently, combining the above, the general calculation
formula can be summarised as follows:

((fmaxifmin)t)' 100 % —| 1+
Koe=> |1+

(anmax - anmm)

- fnmm (kmax - kmin )
k. (10)

cale

After parameter estimation is determined, the project indicator is
calculated according to the specified formula in order to find the ex-
act value corresponding to one of the specified ranges for the choice
of strategy for the implementation of the residential renovation object,
which, in turn, determines the set of methods and means necessary
to improve the overall efficiency of the project [9, 10].

In order to build an economic-mathematical model for projects
implemented within the framework of the renovation programme, it
is necessary to develop a mechanism for parameter estimation.
The initial parameters will help to assess the potential of the project
and the degree of risks in its possible implementation [9, 11, 12].

The main objective is to reduce the level of risks in order to in-
crease the efficiency of implementation of residential renovation
projects. According to the author's conclusion, the application of
the economic-mathematical model of choosing the most optimal
strategy for the implementation of the residential renovation project
contributes to the reduction of the risk level, which can increase
the predictability of the object, as well as reduce the probability of
exceeding the established terms of the project implementation and
exceeding the established budget, and thus increase the overall
efficiency of the implementation of residential renovation projects.
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NpuMeHeHNe 3KOHOMUKO-MaTeEMaTU4ECKOMN
MoOAenu ¢ uesnbio onpeaesneHus
3atpcheKTUBHOCTU NPOEKTOB peHOBaLUU
XXWJI0M 3aCTPOMKMU U BbIGOpa ONTUMaSIbHOM
cTpaTerum ux peanusauum

Peanunsaums nporpaMmmMbl peHoBaLmMmn XWUon 3acTponkmn SBnaeT-
€l O4HON N3 BaXXHENLLMX NPOrpamMM, OPUEHTUPOBAHHBIX Ha Yry-
LLeHNe coumanbHO-9KOHOMNYECKOro 61aroCOCTOSAHNSA peruo-
HoB Poccunckon ®epepaumn. Peanusauusa gaHHon nporpamMmbl
npegnonaraetT BOCCTAHOBNEHWE N OGHOBMIEHUE CIOXUBLLENCS
XKWII0M 3aCTPOVKM C Lienblo o6ecneyeHuns rpaxkaaH KoM@OopTHbI-
MU 1 6€30NacCHbIMU XWUNULLHBIMK ycrnoBusiMU. C Lienbio cokpa-
LLIeHNS KOIMHEeCTBa aBapuUMHbIX N BETXMX XWUJbIX OMOB Npef-
YCMOTPEH KOMMJIEKC Mep MO BOCCTAHOBIIEHUIO TEXHUYECKOro
COCTOSIHWSA, COKpaLLEeHMI0 PM3MYECKOro n3Hoca Unmn B criyyae,
€CNnv BOCCTaHOBIIEHNE He ABNSETCA LenecoobpasHbiM, TO Npo-
BefleHVe paboT Mo NMMKBMAALUMN CYLLLECTBYIOLLINX XUIbIX OMOB
W peanusaumy NPOEeKTOB HOBOro ctpouTenscTea. OnbIT peanu-
3auMm NporpaMMbl peHoBaLMKn XUIOW 3aCTPONKN Ha TEPPUTO-
Py MOCKOBCKOIO pernoHa, rage gaHHas nporpamma gencteyet
¢ 2017 r., nokasbIBaeT, 4TO BbIGOP CTpaTernv peanuaaumm npo-
eKTa He Bcerga B MONIHON Mepe y4uTbiBaeT BCE UCXOQHbIE Ma-
pameTpbl, KOTOPbIMW 061afaeT 3eMesbHbIN YH4aCcTOK Un 06b-
€KT, nonagawLLmii B aApecHyto nporpamMmmy peHosauun. [laHHas
OCO6EHHOCTb MOXET NPUBOAUTL K CHUXXEHUIO 3(PPEKTUBHOCTH
peann3aumu NPoeKTa 1 NOBbLILLEHNIO PUCKOB YBENUYEHUS CTOU-
MOCTW NPOEKTA, YBENUYEHNIO CPOKOB CTPOUTENLCTBA U UHBIM He-
raTMBHbIM MOCNEACTBUAM.

B cBfi3n ¢ TeM, 4TO NnporpamMmma peHoBaLMW XUNON 3aCTPONKMK
peanu3yeTtcsa 3a cyeT deaepanbHOro 64xeTa, a Takxe npo-
rpamMma npegnonaraet CBOEBPEMEHHOE MJIaHOMEPHOE BOJTHO-
BOE NepecenieHne rpaxxgaH, To COKpalleHMe BEPOSTHOCTM BO3-
HUKHOBEHUS OTCTaBaHWsA B CPOKax peanunsauuun 1 npesbilLeHne
nepBoHa4yanbHOro 6roaxeTa ABAAOTCA OAHUMW U3 CaMblX CyLLe-
CTBEHHbIX HEraTMBHbIX aCMeKTOB NpY peanu3auuu NporpaMmmsl
peHoBaLMKM Xunown 3acTporikn. C Lenblo OLeHKU UCXOOHbIX na-
pameTpoB OO6BLEKTOB, a TakXe OnpefeneHns pesynbTUpyoLLen
3(PPEKTUBHOCTM MPOEKTA NPUMEHEHNE SKOHOMUKO-MatemaTu-
YeCKOM MOAENV MNO3BONUT B fOCTATOYHOW Mepe cchopMMpoBaTh
PS4 OLEHMBaEMbIX MapameTpoB, KOTOPbIE NPEACTABASAOT Hau-
60nbLLUYI0 3HAYMMOCTb ANS peanu3dyeMbiX NPOEKTOB PeHOBaLMMK,
NMPOBECTUN UX aHaNM3 1 Ha UX OCHOBE CDOPMMPOBATH PACHETHBLIM
06pa3om pe3ynbLTUPYIOLLIMIA NoKasaTenb 9(EKTUBHOCTU NPOEK-
Ta, KOTOprI7I BMnocneacTesun NsaXKeT B OCHOBe onpepaesieHna Hau-
6011ee ONTUManbHOW CTpaTernn peannsalmmn NpoekTa ¢ y4eTom
€ro 0CO6eHHOCTEN.

KnrodeBble cnoBa: nporpamMma peHoBaunm XUIlon 3acTPOViKu,
KOMIJIEKCHOE pas3BUTUE TEPPUTOPUI, IKOHOMUKO-MaTemaTuye-
CKOe MofenpoBaHue, nporpamma peHosauymu ropoga Mocksb!
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Information models of construction
objects during their life cycle

Information modeling has been playing a pivotal role during the last decade in bringing in revolutionary and sys-
tematic changes in Civil Engineering. The current paper describes the development of models used by archi-
tects and engineers from scale models of the Renaissance to the operative models supporting constructed ob-
ject throughout their life cycle. The development of Information Modeling concept is described, and the focal role
of the engineering data and data management in the information modeling process is introduced. The analysis of
the existing OpenBIM concept used by Western vendors shows that although it works well at the design stage,
but at the construction site and in operation the data management seriously lacks efficiency. The important prop-
erty of the interoperability also has not been achieved by the means of Industry Foundation classes that are cur-
rently used in most Western software products. Under the existing conditions, Russia has a chance to take a lead-
ing position in the development of information models.

The second part of the paper describes the digital ecosystem of software products developed by the Russian
Group of Companies CSoft for consistent digitalization of design, construction, and operation of buildings. An ex-
tensive description of the functionality of the products, forming the seamless system for the life cycle of construc-
tion objects is provided.

Keywords: information modeling, objects of capital construction, life cycle, data management, interoperability
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INTRODUCTION was built and even stood on it to demonstrate
cientists and engineers have traditionally de- the stability of the design, the clients were not con-
scribed systems with models. A model of vinced. They may have been familiar with scale ef-
a system consists of a set of.objects and fects, or found the design too expensive. The rede-

signed bridge in figure 2 was built from 1755 to
1758 with spans of 56 and 63 meters. The original
models of the initial and of the final design can be
seen even today in museums in Switzerland.

The nature of engineering changed fundamen-
tally when the scientific method was introduced to
augment the traditional empirical approach. The con-
cept of the design engineer was now presented in

the set of processes which change these objects
with time. Both the objects and the processes of
the model of a system are images of objects and pro-
cesses of the original of the system. Scientific meth-
ods are used to select the objects and processes of
the original in the world, to map objects and process-
es between the original and the model, and to simu-
late the original and its behavior with the model.

The use of models in Civil Engineering has
a long history. In the Renaissance, architectural
scale models played an important role [1]. At that
time, models were used by the designers of signifi-
cant buildings and bridges to gain the approval of
their clients for their plans. In addition, the models
were used to study architectural effects of the bulk
of the buildings and of the use of various materials
in the elevations and floors of the buildings.

An outstanding example of an architectural
model is the model of St. Peter’s Basilica in Rome,
which was designed and constructed from 1506 to
1626. Each of the four master builders who were
entrusted with the project (Bramante, Michelangelo,
Maderno and Bernini) modified the design of his
predecessors significantly. Michelangelo created
a wooden model of the dome at a scale of 1:15.
The model is more than 5 meters high and can still
be seen in the Vatican today (Fig. 1). It was used by
Michelangelo and by his successors to study
the original design of the dome and its modifica-
tions.

In the 18th century, Switzerland was famous for
large span wooden bridges like the bridge crossing
the river Rhine at Schaffhausen. An initial design Fig. 1. Wooden Model Dome St. Peters Basilica,
had a single span of 119 meters. Although a model Rome
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the form of a static model consisting of mathematical calculations,
texts and technical drawings on paper. This approach is still well
known in engineering practice. The data of static models can only be
used and passed on through human intervention.

The computer has completely changed the engineering profes-
sion. If we can derive a suitable theory for an engineering project, we
can today nearly always apply this theory to realistic models of a sys-
tem and predict the engineering behavior, even for highly complex
systems, by using computers and computer-oriented methods. This
trend was already revealed in the earliest efforts to use computers
beneficially, for example in the development and application of the fi-
nite element method FEM and of computer-aided design CAD.
The character of models has changed from static to operative in
the digital environment [2]. The digital modelling concept includes
both the objects of the system and the processes which occur as
the system changes. The models themselves can operate on input
data to generate information which is required to design, construct and
operate originals and to transfer this information in networks [3]. Mod-
els with such properties are called operative models. The change from
static to operative models is a measure for the changes in our profes-
sions due to the novel digital technologies.

The most representative example of the development of opera-
tive modeling in Civil Engineering is Building Information Modeling,
which involves the generation and management of digital represen-
tations of the physical and functional characteristics of buildings.
The concept of BIM has been developing from 1970s, and since
that time has experienced important transformations’ 2 2 [4, 5].
The Urban Development Code of the Russian Federation provides
the following definition: “Information model of a capital construction
object is a set of interrelated information, documents and materials
about a capital construction object, generated in electronic form at
the stages of engineering surveys, design, construction, recon-
struction, major repairs, operation and demolition of the capital
construction object”. It is obvious from this definition that the key
component of the information model is the engineering data. This
data must be generated, processed, stored, transferred and oper-
ated on, and therefore it should be read and understood by
the computer.

Despite some consonance in the names BIM (Building Informa-
tion Model / Modeling) and IM (Information Model or Modeling), it has
to be noted that IM is a logical continuation of BIM, as it moves to
the next stage — not “modeling”, but data management. This allows
us to divide the areas of IM into two large components, which in Rus-
sian legislation are designated by the verbs “formation” and “mainte-
nance” of the Information Model. This separation process is still only
at the beginning of its organization, and many people habitually use
either the term “BIM”, or “DIM” (Digital Information Model), or “TIM”
(Information Modeling Technologies) using the word “technology” in
the singular, considering this term, introduced by the President of
Russia in 2018, to be a certain knowledge. Moreover, this knowledge
is still used as an analogue of BIM, but only in the context of the third
version of the letter “M” (Methodology). A typical method of global
technological expansion is the creation of a “new science” from
the way of designing, constructing and managing structures using

specialized software, resulting in the creation of a building informa-
tion model [6-8].

Before moving on to maintaining the information model, it
should be pointed out that the division of the “general methodology
or knowledge” designated in some non-legislative sources as “TIM”
into separate technologies allows us to make a qualitative leap in
the regulation of each of the technologies for forming the informa-
tion model, which will lead to the so-called competitive turnover. As
a result, the consumer will benefit, and the progress of information
modeling development will not be constrained by the modern plat-
form approach which is designated in the OpenBIM concept as
a shared data environment®. Information modeling assumes
a broader approach in the form of the information space of the in-
formation model. This is indirectly called for by the definition of
the information model given in the Urban Planning Code of Russia,
and which supporters of the archaic OpenBIM concept do not like.

There is a general opinion in Russia that domestic developments
are not at the same level as the developments of Western vendors.
This raises a smile and understanding that they are often comparing
completely the wrong things and do not take into account the goals
of vertical (state) digitalization. The lack of fashionable and conveni-
ent buttons on the interface or avoidable difficulties with some func-
tions is elevated to the rank of technological backwardness. This is
not true. The work of a designer and an architect is very important
and a beautiful information model will also please the eye, but these
are passing values. The main thing is the efficiency of data manage-
ment, and this is not enough in OpenBIM. Although it should be
noted that the OpenBIM concept works great, but only at the design
stage, but at the construction site and in operation it is either a deter-
rent in data management or low-efficiency. Moreover, this is a global
trend and in the West, there are many publications with reflections on
“what to do next” and attempts to find a way out to the effectiveness
of data management in the current conditions. But the finances of
major global vendors invested in products created under the Open-
BIM concept are holding back such development.

Another critical issue that should be addressed while developing
information models for the life cycle of construction objects is interop-
erability. Current standardization of technological objects, such as
the Industry Foundation Classes IFC which have been incorporated
into many Western commercial software applications for building in-
formation modelling (BIM), employs as one option the index table
concept. The huge volume of standardization required for the many
types of objects in practical applications is a serious drawback. In
addition, relations between solids must be modelled by additional
objects and are not integral part of the geometry. While interoperabil-
ity has been reached within the product chains of individual software
houses, the original goal of the IFC development, to reach full inter-
operability [9] between models constructed independently on vari-
ous software platforms, has not been reached completely.

Therefore, under the conditions of sanctions, Russia has a chance
to take a leading position, and sets of software, data architecture for-
mats and necessary regulations will ensure a technological and com-
petitive advantage in the markets of other countries.

What does the so-called and not yet explicitly expressed next
step, called maintaining an information model, give us in data man-

1 ERDC SR-12-2. The US Army Corps of Engineers Roadmap for Life-Cycle Building Information Modelling (BIM). Washington 2012. 45 p.
2 Bundesamt fiir Bauwesen und Raumwirtschaft. BIM Leitfaden fir Deutschland. Final report. 2013. 109 p.
3 EU BIM Taskgroup. Handbook for the Introduction of Building Information Modelling by the European Public Sector. 2017. URL: http://www.eubim.eu/wp-content/uploads/2017/07/

EUBIM_Handbook_Web_Optimized-1.pdf

4 BuildingSMART. IFC Overview. Retrieved from buildingSMART. URL: http://www.buildingsmart-tech.org/specifications/ifc-overview (accessed on January 27, 2018).
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Fig. 2. Digital ecosystem of CSoft software products

agement? Under this term, Russian legislation provides for
“...updating of information, documents, materials included in the ar-
chival storage...”. It clearly follows from this that “someone” or
“something” during the life of the information model manages
the data of the information model in the way necessary for itself,
while the information model itself turns into a “smart database”. If by
the phrase “something” we mean various software products (tech-
nologies) that manage information model data in an automated or
automatic mode, then we will get the very division of functions into
separate technologies (TIM) and the next step (maintenance) in in-
formation model data management. Where the formed information
model of the “as built” level itself contains data about the object of
information modeling in a convenient structured (machine-reada-
ble) form, and the information space of the information model itself
adds the functionality of “interconnectedness” to the “structuring”,
which already refers to the function of machine-readable data or
a “smart database™. It is this word (interconnectedness) in the def-
inition of the Urban Planning Code of Russia also does not agree
with the archaic concept of OpenBIM. You can learn more about
the terminology and concept of the information model life cycle in
the standards of the CSoft company.

It is necessary to move from general reasoning to the plane of
practical embodiments of information modeling technologies that en-
sure the maintenance of an information model. At the same time, it is
necessary to note an important circumstance — under the term “ex-
ploitation” we will understand at least two meanings — the exploita-
tion of the object itself in the form of maintaining its operative condi-
tion, for example, to the level of “as built” and the second type of
exploitation — for the intended purpose of the constructed object.
Let's call this type of exploitation — design or production-technolog-
ical or socially useful exploitation. Then information modeling tech-
nologies, in the context of “management”, include such classes of
software products as EDA/CAE/CFD/CAPP/CAM/MDM/PDM/MES
and others. Or more broadly, the engineering data management sys-
tem (EDMS) and other management systems — design, financial,
sociological, personnel, environmental, etc. [10-15] At the same
time, there is absolutely no need to revise the listed and non-listed
systems themselves, it is enough to regulate their principles of man-
aging their own input/output data with the principles of data manage-
ment of the information space of the information model. At the same
time, the information model itself plays the role of a “smart database”

due to the preliminary preparation of data in its own information
space.

In a short article, it is not possible to explain in more detail
the principles of building an information space and data manage-
ment of an information model, but one can only say that the API
principle (application programming interface) will not be able to
solve all problems. For example, with an avalanche-like accumula-
tion of data and gradation in their management. The logical way out
of the impasse of data management is a seamless horizontal, which
means the formation and maintenance of an information model
throughout its life cycle from a business plan to an archive. At
the same time, the technologies for forming and maintaining the in-
formation model itself, as a rule, use a common editable format and
data architecture [7, 8]. This significantly speeds up data manage-
ment and eliminates errors and the risk of data loss inherent in fol-
lowing the principles of the OpenBIM concept.

CSoft's solutions for digitalization in the field of design, con-
struction and operation are moving along this path. Moreover, ex-
ploitation in two senses is the exploitation of the object itself in
the form of maintaining its operative sound condition and for the in-
tended purpose of the constructed object. The basis of the digital
ecosystem of the seamless horizontal CSoft are three software
products. This is the “nanoCAD” platform, these are complex prod-
ucts “ModelStudioCS” and “CadLib”, as well as 14 software prod-
ucts for managing the construction and subsequent operation of
the facility — “TechnologiCS” or, in a special case, “NS Project” as
a comprehensive “3-in-1” solution for project management, pro-
cesses, and document management (Fig. 2).

Let's consider typical work organization processes, the life cy-
cle of an information modeling object (capital structures, building or
structure), in particular, more for design and construction stages
(Fig. 3). At these stages, the main goal of digitalization is to elimi-
nate design errors, optimize the timing of all construction organiza-
tion processes, and make effective use of material and human re-
sources leading to increased economic efficiency. At the same
time, it is necessary to create a significant amount of documenta-
tion, usually of a standardized type, and exchange data with gov-
ernment, industry and other information systems.

At the same time, the information model with the help of “CadLib”
provides the necessary technologies for organizing a temporary and
estimated scenario for organizing construction work and if CadLib

5 Patent of the Russian Federation No. 2686006. Method and system of information modeling of business processes of the life cycle of a production facility. 2018.
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performs calendar and network planning on its own. Then special-
ized software is used to perform the estimated calculations. There
are several such software products in Russia and there is automated
integration with several main ones®. The data required for the esti-
mate calculation is taken from the information model itself and re-
turned after the estimate calculation is completed.

If we return to project management, then from the point of view
of automating routine processes, using specialized software prod-
ucts for project preparation and management, it is possible to sig-
nificantly reduce errors when creating all kinds of documents, for
example, at the design and/or construction stages. It is best to do
this with the help of specialized technologies, which, as a rule, are

Digital Archive and Document

Management

Project and Process
management

combined into specialized platform solutions, for example, “NS Pro-
ject” — a comprehensive “3-in-1” solution containing modules:
Electronic archive and document management, Project and Pro-
cess management, Construction Management (Fig. 4).

Such technologies simplify the work of leading specialists in
many ways, because it allows to avoid large labor costs for correct-
ing errors or, if necessary, reworking ready-made packages of
documents. At the same time, there are other possibilities for organ-
izing work. Many people really like the various functions for organ-
izing teamwork, working in various groups and internal chat be-
tween employees, regulated and customizable chains of approvals
for various documents, electronic signature capabilities, services

Construction Management

Fig. 4. Project Management in NS Project (3-in-1 complex for project management)
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for monitoring construction and installation work and much more.
And all this is already in a ready-made boxed solution, but cus-
tomization is not excluded both from the vendor and when using
the capabilities of integrators. All these functions work in close data
exchange with the information model itself. Features that allow one
to implement a construction organization project, determine pre-
liminary construction solutions, model the nuances of production,
sequence and alternation of work, taking into account technology,
schedules, productivity and resources of contractors and suppliers
may serve as an additional tool of such project management plat-
forms, in particular for the construction field.

Digitalization of construction sites, together with the introduction of
information modeling technologies, is often a complex process, which
primarily encounters the low qualifications of most employees of con-
struction and contracting organizations. Therefore, the main task of
digitalization is lower the threshold for digitalization to enter a construc-
tion site. One of the best understood mechanisms of digitalization is
the technology of visualization of construction works, their organiza-
tion, sequence, arrangement of construction equipment and emerging
collisions. The CSoft software package allows one to make visualiza-
tions in various areas of construction work and with customizable visu-
alization parameters, including opportunities for mobile viewing on
electronic devices (gadgets) of employees. Full interoperability be-
tween technologies is one important factor, which can be difficult to
implement for the principles of the IFC transport format. An example of
setting visualization parameters is shown in Fig. 5.

Beautiful and colorful visualization of construction is the exter-
nal aspect of the project management process. The process, which
the attribute data undergoes, is much more important. They, as well
as the “picture” on the screen, experience changes, ensuring clear
document flow at all construction stages and phases. Labor costs
are considered, the results of work, performed by executor and
contractors, are issued, and recorded, work schedules are rear-
ranged in case of delays or changes, for example, in supplies or
other resources, precise and mostly automated work is carried out,
which will then allow to restore the construction picture.
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Special attention is paid to the increased functionality of
the construction schedule, considering the availability of resources.
In addition to the standard functions known from certain Western
products, several important features are added that, for example,
allow to estimate the necessary labor costs to perform a particular
job. At the same time, the subjectivity of the assessment of the work
performed is excluded and comparison is made with the planned
deadlines and standards in the construction organization project.
This is in fact the first or even the second step towards a “smart”
graph based on machine-readable data. The next step will be using
machine-readable data.

The safety and efficiency of the use of construction equipment
can be significantly improved with a fairly simple feature such as
tracking people and equipment on the construction site. There are
many solutions which allow to track the presence of people and
technical mechanisms in three-dimensional space, as well as to
compare their relative location and even to assess possible future
movements, especially when using bulky loads, mechanisms tak-
ing into account turning radius, U-turns, dangerous zones, etc. In
this regard, people, builders and those temporarily on the construc-
tion site, receive sensors for monitoring the location, for example, of
a chest mount or inside the so-called “smart” helmets; vehicles and
mechanisms are equipped with sensors that allow to control not
only their trajectory of movement, but also the trajectory of move-
ment of individual parts, for example, a boom of the crane, a trailer,
or a tank of a vehicle Fig. 6. The status of the sensors is transmitted
to a special workplace in real time and recorded in separate files, if
necessary. Feedback from the object of control is also possible,
when a “smart” helmet informs a person about being in a danger-
ous zone.

The CSoft TechnologiCS product is used to implement the func-
tionality of operation according to the principle of production and
technological support of the production cycle. It allows one to pro-
vide continuous information support for the main business process-
es of the enterprise, production planning and management,

'n‘\Iﬂ.

2

Fig. 5. Visualization of the construction process
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Fig. 6. Monitoring of machinery and equipment

including directly in the workshops and on the sites, as well as qual-
ity management and maintenance of manufactured products.

The above mentioned features of the “NS Project” can be used
to simplify operation of the construction site itself in the form of
maintaining its technically sound condition. In this case, the full
functionality of technical maintenance and repair of fixed assets of
the task, structure or structure and related equipment, technologi-
cal and other systems is provided. At the same time, it is possible
to connect sensors and dispatching systems like the Internet of
Things (lloT) to visualize an information model on a three-dimen-
sional graph, for example, with coloring of elements and compo-
nents according to planned and unscheduled maintenance and
repairs, or according to the technological principle, taking into ac-
count the condition of objects and components of the object in real
time (Fig. 7).

« 3D model of buildings, machin-
ery, equipment, technological and
other systems;

« the model allows user to view,
create and edit attributes and
save them for ublic access;

« the ability to connect data re-
ceived from the lloT subsystem
for visualization on the model;

e 100 % up-to-date information;
e search by model;

« coloring of the model for sched-
uled and unscheduled mainte-
nance and repairs

Providing data on the condition
of machinery/equipment in real time

The functionality of the software for monitoring maintenance
and repair allows to manage and visualize the progress of repair
work; to allocate resources, schedule shutdowns and equipment
switching, etc. It provides such important instruments as opera-
tional monitoring of the progress of the repair program, team-based
control of the distribution of work, plan, and fact by stages of work,
and analysis of the operating cost of each piece of equipment or
subsystem and some other functions.

CONCLUSION

The possibilities of digitalization of the design and construction
stage should be fully used for the operation stage. And this is pos-
sible under a number of conditions:

¢ relevance and completeness of the data;

Fig. 7. Creating of digital models for operating services using BIM technologies based on real-time information from objects or/and compo-

nents status
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o full-fledged interoperability of the information model accord-
ing to the stages of its life cycle;

¢ the absence of risks of loss, damage and distortion in the da-
ta management horizontal due to “white spots” or the use of
transport formats;

e the possibility of long-term storage of information model data
in an editable format and the transfer of information modeling
technologies to a competitive basis with the possibility of re-
placing them at any point in the information model lifecycle.
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NHcpopmaLmoHHbIe Moaenu o6bLEeKTOB
CTPOUTENbCTBA B TEHEHUE UX XKU3HEHHOrO
uMKna

B TeyeHuve nocnegHero necatmneTns MHMoOpMaLMoHHOe Moaenu-
poBaHVe Urpano Knio4eBy pofib B OCYLLECTBIIEHUN PEBOOLIM-
OHHBIX Y CUCTEMATUHECKUX U3MEHEHMWI B FPaXXAAHCKOM CTPOU-
TenbcTBe. B paHHom ctatbe onunckiBaeTca pa3paboTka Mogenew,
MCMNOJb3YEMbIX apPXUTEKTOPAMU U UHXEHEPAMU, OT MacLUTabHbIX
Mopenen anoxv Bo3poxaeHus 0o onepaTtyBHbIX MOAENEN, Nog-
OEPXMBAIOLLNX MOCTPOEHHbIM 06BEKT HA MPOTSXXEHUM BCEFO €ro
XW3HEHHOro Luukna. OnucbiBaeTcs pa3BUTME KOHLIENLUUN MHAOp-
MaLMOHHOr0 MOLENMPOBAHMA U KNOYEBas POJSib UHXEHEPHbIX
OaHHbIX 1 ynpaBfieHus JaHHbIMK B NpoLiecce NHpopMaLMOHHOro
MofenupoBaHusa. AHanu3 cyLecTBytoLLen koHuenumm OpenBIM,
Mcnosb3yemMon 3anagHbiMM BEHAOPaMW, NOKasbIBaET, YTO, He-
CMOTPS Ha pe3ynbTaTBHY paboTy Ha 3Tane NPOeKTUPOBaHMS,
yNpaBneHno aHHbIMU He XBaTaeT 3M(EKTUBHOCTU Ha CTPOU-
TeNbHOW MnoLajKke 1 B NPOLECCe aKcnyaTauum.

BaxHoe cBONCTBO MHTeponepabenbHOCTU TakXe He 6b110 Jo-
CTUrHYTO C NMOMOLLIbIO 6230BbIX OTPAC/IEBbIX KNACCOB, KOTOPbIE
B HacTosLee BpeMs UCMOMb3YOTCA B 60SbLUMHCTBE 3anafHbIX
nporpaMMHbIX NPOoAyKTOB. B cylecTByoLWwmx ycnosusx y Poc-
CUW eCTb LLIAHC 3aHATb NMAMPYIOLLIEE NOSIOXEHWE.

KnroueBble cnoBa: nHopmaLMoHHOe MOJeIMpoBaHne, OO beK-
Tbl KanutasibHoro cTpouTesibCcTBa, XKU3HEHHbIV uunkn, ynpasrie-
HUe faHHbIMU, UHTEPOrepabeslbHOCTb
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Prospects of application of parametric method
of standardization in conditions of the registry
principle of technical requirements development

In the last few years in Russia there has been an active updating of construction legislation and regulatory and
technical base. This has manifested itself in the adoption and abolition of dozens of regulatory and normative-
technical documents, in the introduction of various amendments to existing acts, in the adjustment of techni-
cal regulations and sets of rules, in the revision of national and interstate standards. Primarily, these updates
are aimed at reducing existing administrative barriers, reducing the time and cost of construction, and improving
the quality of construction products. One of the directions of this development is the transition to the parametric
method of standardization, which will be a continuation of the movement towards a more efficient and innovative
technical standardization system in the industry, while guaranteeing the safety of technical solutions.

At the same time, the construction industry of our country is preparing to introduce the registry principle of main-
taining technical requirements, which is also one of the tasks of improving the system of technical regulation. It is
determined that the principle will be ensured through the formation of an integral system of regulatory documents
establishing uniform mandatory requirements at all stages of the life cycle of the capital construction object.
Some normative acts already include mechanisms for the implementation of the registry principle and the for-
mation of a system of management of safety and quality requirements of capital construction objects based on
the creation and maintenance of digital registers of requirements in the industry.

Do these two innovations influence each other? Are they intended to achieve a single goal? The paper consid-
ers and analyzes the necessity and possibility of mutual integration and joint development of parametric method
of norming and registry principle in construction.

Keywords: Digital registers of requirements, parametric rationing method, prescriptive rationing method, organiza-
tion standard, functional and technological requirements, building information models, professional competencies
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TOWARDS PARAMETRIC NORMING

odern regulatory support in the construction
M industry, under the influence of socio-eco-
nomic factors, needs gradual qualitative
changes. It should become more flexible and orient-
ed to changes in the conjuncture and consumer de-
mands in relation to the formed environment and its
elements. The efficiency of regulatory support deter-
mines the increasing indicators of the industry devel-
opment, the level of satisfaction of consumers of con-
struction products with the formed conditions for hu-
man life and activity. Revision of the regulatory legal
framework in order to transition from the prescriptive
to the parametric method of rationing, as well as
the development of alternative ways and mecha-
nisms to substantiate the compliance of design val-
ues and characteristics of a building or structure with
safety requirements, is one of the main activities of
the Strategy for the development of the construction
industry and housing and communal services of
the Russian Federation for the period up to 2030 with
a forecast up to 2035 [1]. Obviously, the new concept
of regulatory requirements becomes one of the most
important tasks in the field of standardization for
the construction industry. With this method of stand-
ardization, there are many alternative ways in the re-
alization of the capital construction object, and
the task of performers, including designers and ex-
perts, is to choose and justify the most effective way,
rather than to rigidly follow all the requirements of
the current regulations [2].
The existing system of regulatory documents in
construction is an organized structure of interrelated

documents applied at all stages of the life cycle of
capital construction projects to protect the rights
and interests of their consumers, society and
the state. In this regard, in 2024 the Ministry of Con-
struction and Housing and Communal Services of
the Russian Federation and the Federal Autono-
mous Institution 'Federal Center for Norming,
Standardization, and Technical Conformity Assess-
ment in Construction' plan to develop a code of
practice on parametric norming. But despite the ad-
vantages of parametric standardization — flexibility
and adaptability; cost reduction; stimulation of in-
novations; improvement of construction quality; en-
suring sustainable development, the transition to it
in practice is difficult for various reasons.

The parametric method assumes that the basis
for standardization is the goal that a specific norma-
tive requirement is trying to achieve. Many alterna-
tives for achieving this goal are allowed, from which
the most effective/suitable one must be chosen [3].

The prescriptive method of rationing that ex-
isted until now, based on the action of building
codes, and later code of practice, neither implied
the formulation of the goal nor allowed variability in
its achievement, i.e. it meant the necessity of strict
adherence to the normative requirements. But with
the emergence of new technologies, changing
conditions of activity and the environment in which
it is necessary to comply with the norms, the de-
mand for flexibility increases. The parametric
method of norming is designed to provide it, be-
cause it is oriented to the result and the optimal
trajectory of its achievement, and it also involves
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the formation of a system of requirements, in which there are more
general requirements (corresponding to laws, legal acts) and
more specific (which relate to the enforcement of laws), which in
turn allow to qualitatively and quantitatively determine the require-
ments and parameters'.

The principles of parametric standardization in general terms
can exist in conditions when the objectives are set by regulatory
legal acts and technical regulations, and it is possible to implement
them in different ways, for example, relying on code of practice or
organizational standard. But even here there is a paradox: if there
is only one standard, the contractor has nothing to choose from,
the principle of flexibility does not work.

On the way to parametric standardization there are difficulties
of different order. One of them concerns the creation of standards:
there is no established system in which the standard developed by
self-regulating organizations is protected by intellectual property
rights and acquired by interested parties, as it happens in foreign
countries. This results in low interest in the development of their own
standards, the number of standards remains small, there is no vari-
ability, and there is no competition between developers, which, in
turn, affects the improvement of the “quality” of the requirements
set out in the standard and designed, among other things, to re-
duce costs and ensure sustainable development'.

Other difficulties are related to the use of organizational stand-
ards. Foreign company standards, developed on the basis of ISO,
become part of the contract, and the requirements become norms
for a specific object. In these conditions there is a need to select
the necessary requirements from some generalized database (reg-
ister of requirements)?. In the Russian Federation there is no such
principle, so in this context the issue of converting standards of
voluntary application into machine-readable form becomes debat-
able. At the same time, combining parametric standardization,
the conversion of norms into a machine-readable format and
the establishment of SMART standards, the interconnection of
norms, and their integration with pricing, procurement, etc., into
a unified system will greatly enhance process optimization, elevate
work quality, and boost overall efficiency.

However, there are difficulties of another order — they relate to
the culture of work processes and full-fledged technological com-
petencies. In order to determine the correct parameters and their
values, highly qualified personnel and technological development
of construction science, including applied science, are required®.
Under the parametric method the developer can independently de-
termine in accordance with which documents he will ensure
the safety of the capital construction facility, but the habit of refer-
ring to the standard as the only correct option for solving certain
production problems reduces the ability to make decisions, the like-
lihood of new and innovative technologies, etc. The situation is ag-
gravated by the fact that due to the transfer of regulatory and tech-
nical documents to the sphere of voluntary application, “a whole
generation of customers and designers has grown up, who have
formed the principle of selective application of code of practice” [3].

Difficulties in the transition to parametric normalization can be
solved, among other things, if the specialists of the construction
industry have developed technological competences. Since

technological competence includes knowledge of modern and
promising technologies, experience of their use in practice on
the basis of acquired technological knowledge, technological skills,
taking into account the personal significance (value) of professional
activity [4]. If we simplify this definition, it turns out that a full-fledged
technological competence includes the ability to realize some tech-
nological process, relying on the knowledge of how this process is
realized, why and how it is necessary to perform each stage of this
process. Among the main tasks of the conformity assessment sys-
tem development, experts cite the need to improve the level of pro-
fessional competence of experts, specialists and officials involved
in conformity assessment, including innovative, or alternative solu-
tions in the parametric system of norming by developing and im-
proving the mechanisms of accreditation of educational programs
of continuous training and conducting independent qualification
assessment (certification) of experts and specialists®. Unfortunately,
full-fledged technological competencies are not often found, as
their principles are partially or not always correctly executed, which
eventually affects the whole process. Partly this tendency can be
observed in normative documents: often there is no information
about why it is necessary to do it this way and not another way, not
always the steps (the more detailed and evidentiary) that need to be
done in order to get the expected result by implementing this or that
technology. With the emergence of new technologies, the situation
becomes even more complicated — there is a technology, but no
standard. There is a standard, but it does not fully describe
the technology. Because the technology is not described in detalil
and the reasons for performing certain actions in the appropriate
sequence are not described, important information is lost and in-
complete. As a result, at lower levels of execution the technology
cannot be realized fully and qualitatively, as well as transferred from
one level of performers to another. It is impossible to work in high-
tech production by trial and error.

As we mentioned above, a prescriptive method defines norms
and requirements, but does not explain what the purpose of meet-
ing the norm is or why the quantitative parameter of the norm should
be the way it is. This information remains with the developer of
the standard and also remains unchanged if technology changes,
unless changed by the same developer [3]. But in the conditions of
changing socio-economic environment, including rapid techno-
logical development, and the emergence of new requirements for
designed objects due to changes in the purposes of their construc-
tion and functions, difficulties arise when there is no understanding
that it would be better to move away from the prescribed norm or
there is no way to justify the transition to another norm.

What is needed at this time is a school that will create technol-
ogy, what is needed is an environment in which the preconditions
for the creation of technology can emerge in order to meet the chal-
lenges of technological sovereignty [5, 6]. Nevertheless, a detailed
description of construction processes and their requirements in
standards can solve some of the problems described. This is where
the advantage of parametric standardization can be seen, which is
designed to help achieve the objective in the most efficient way by
creating a new standard or selecting appropriate requirements.

1 Why doesn't parametric normalization work? URL: https://www.all-smety.ru/company/news/pochemu-parametricheskoe-normirovanie-ne-rabotaet/?ysclid=luzr3n1kew921267842 (rus.).
2 Parametric norming in construction. URL: https://exinco.ru/news/parametricheskoe-normirovanie-v-stroitelstve/?ysclid=luzqzsas54538324753 (rus.).
3 Pustovgar A.P. Prospects of transition of the construction industry to the norms based on the parametric method of rationing. URL: https://smeta-na.ru/tehnologii/perspektivy-

perehoda-stroitelnoj-otrasli-na-normy-osnovannye-na-parametricheskom-metode-normirovaniya/?ysclid=luzr8cngf34086 12912 (rus.).

4 Barinova L.S. On the directions of reforming the system of technical standardization and regulation in the construction industry. URL: https://profi.erzrf.ru/upload/iblock/cd6/L.S.-
Barinova_-O-napravleniyakh-reformirovaniya-sistemy-tekh-normirovaniya.pdf?ysclid=lv2pqugo1 m604218151 (rus.).
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The key principle in this case will be to match the requirements to
a specific object or type of work.

PARAMETRIC METHOD OF STANDARDIZATION
AND THE REGISTRY PRINCIPLE
IN CONSTRUCTION

A detailed consideration of the features and advantages of
the registry principle in construction was carried out by the au-
thors in previous publications. In the following we will establish
the relationship between the parametric method of standardiza-
tion and the registry principle. The transition to working with re-
quirements in digital form is one of the key tasks in the digitaliza-
tion of the construction industry. The transition to the registry
principle is planned to start from April 2024 [7]. This is due not
only to the need to link specific requirements to the information
model, but also to provide conditions for the automation of this
process, as well as the process of control over the requirements
(search, relevance check, conformity assessment, etc.) [8]. But
the transition to working with requirements involves certain diffi-
culties, in particular:

1. Misunderstanding among implementers (industry) of what
constitutes a digital registry, what is meant by a requirements reg-
istry, what is a requirement.

2. Uncertainty associated with the use of neural networks (ar-
tificial intelligence) in the process of extracting requirements from
regulatory documents and forming registers.

3. Lack of ready-to-use registers of requirements.

4. Lack of methods and opportunities for linking the register of
requirements to design solutions.

5. Lack of algorithms, methods and capabilities to integrate
registers of requirements into digital information models.

In accordance with the Provisions of the Decree of the govern-
ment of the Russian Federation from 06.02.2021 No. 128 and from
26.08.2023 No. 1389 it is supposed to create registers of manda-
tory requirements on the resource “Stroycomplex.RF”, also the de-
velopers of Information reference systems are engaged in the cre-
ation of registers of requirements of technical regulations, which
would be convenient to work with in a single information space
(system “Tehexpert: SMART-designing”). But these registers are
created, first of all, for normative requirements that are mandatory
for fulfillment, which is logical. However, functional and process
requirements remain uncovered. It is also important for the indus-
try to have access to registers of those requirements that are used
in the work and prescribed in the company's internal documenta-
tion. In practice, it turns out that realizing the benefits of the regis-
try principle is delayed over time.

Meanwhile, the application of the registry principle may sig-
nificantly affect the possibility of implementing the parametric ra-
tioning method. Before defining the mechanism of such interaction
it is necessary to define the terms.

Requirement is a provision of a normative document contain-
ing criteria that must be met. Traditionally, in normative and techni-
cal documentation used in the construction industry, there is no
clear structure of the text of the standard, where each paragraph
corresponds to one requirement; there are complex requirements;
a requirement can be an illustration, a table; there are collisions of
requirements (regulatory guillotine). Also the requirement may be
unmeasurable quantitatively, and the degree of compliance with
the requirement is not specified (i.e. variability of its achievement
is assumed, as we mentioned when describing the method of
parametric standardization).

A parameter is a feature, usually quantitative, but on the basis
of which something is evaluated, defined or classified, a measure
of evaluation. A parameter can also be some significant measur-
able characteristic of a system.

Based on these definitions, the parameter is a component of
the requirement and serves to define the characteristics that must
be achieved to fulfill the stated requirements. The concept of a pa-
rameter is important in the creation of requirement registries for
several reasons:

1. A parameter, especially a quantitative one, is easy to formal-
ize (make understandable to the information system) and hence to
integrate into an information model.

2. Formalized parameters can be collected in a database (for
example, in *xml format), set up between them logical relation-
ships and provide automation of various practical tasks. Based on
such a principle, the authors have developed an algorithm for as-
sessing the compliance of performed works with the norms [9].

3. If the parameter is not specified in the requirement specifi-
cally, the performer can determine the appropriate parameter by
himself, adapting it to his capabilities and applied technologies.

4. Functional and technological parameters can be flexibly cus-
tomized (if the normative requirement does not specify certain char-
acteristics) depending on the needs and requests of the functional
customer. Functional parameters are given not by chance, because
according to the Strategy for the Development of the Construction
Industry and Housing and Ultilities Sector: “parametric method of
normalization” — a method of establishing regulatory requirements,
in which the establishment of mandatory requirements applies only
to the operational (functional) characteristics of the object of techni-
cal regulation, including quantitative parameters, regardless of its
design and performance.

As a result, in the array of parameters extracted from the nor-
mative requirements, respectively, there may be mandatory pa-
rameters, parameters of voluntary execution, as well as parame-
ters defined by technical or functional customers “for themselves”.
At this stage parametric normalization appears. As we have al-
ready mentioned above, in the conditions of technology develop-
ment and appearance of new requirements to designed objects,
there is often a need to justify the transition from the prescribed
norm or realization of this norm using more technological solu-
tions. It is possible to justify such a transition, among other things,
by defining new parameters to achieve the required result.

If we summarize the above, we can outline the following hier-
archy of rationing levels (Fig.). The upper level is the objectives of
rationing, they are defined by the laws and should realize the rel-
evant socially important objectives. In our case, this level will in-
clude registers of mandatory requirements defined by the regula-
tor. The next level is the parameters of mandatory requirements or
requirements of voluntary application. The next level is the param-
eters that allow to achieve regulatory requirements, but defined
taking into account the capabilities and needs of the performer.
These can be parameters of architectural and construction, engi-
neering and technical, functional and technological and opera-
tional requirements. It follows that parametric standards are of
great importance in all phases of the building life cycle. In this
connection The Ministry of Construction and Housing and Com-
munal Services has included in the list of the main directions of
work on the transition to the parametric method further digitaliza-
tion of urban planning processes, reformatting of the evidence
base of the Technical Regulations on the Safety of Buildings Tech-
nical Regulations on the Safety of Buildings and Structures,
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strengthening the role and responsibility of project engineer and
chief project architect and much more®.

Requirements and parameters can also be formalized in regis-
ters or databases, added to organizational standards, technical
specifications, process maps or other company documentation.
Thanks to this approach, users of register of regulatory require-
ments get all the advantages of both the registry principle and
parametric standardization: optimization and automation of work
processes, increased efficiency, cost reduction, improved product
quality and labour productivity®. Including, due to more active work
with requirement registers, there are prospects for the transition to
“smart” SMART-standards.

CONCLUSIONS

In conclusion, it can be stated preliminarily that parametric nor-
malization has great prospects for implementation and effects of
use. But it is necessary to develop a concept that will describe this
method and its applications, including a clear definition of con-
cepts. In order to ensure the relationship between the parameters
in the information model, it is necessary to understand what exactly
will be the parameters, what will be the characteristics, how to build
the architecture of connections between the parameters so that
the resulting virtual model is flexible and changes after adjusting
the selected parameters. Therefore, a reformatted norming system
could more successfully address the challenges confronting
the construction industry and ensure the improvement of safety of
construction products, their reliability and quality, increase

the energy efficiency of buildings, labor conditions and living condi-
tions of citizens. It can be considered that the development of para-
metric standardization and the registry principle are the most im-
portant tasks in the field of standardization in the construction
industry.
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MNMepcneKkTuBbI NPpUMEHeHUs
napameTpuy4ecKoro metoga HopMmpoBaHus
B YC/IOBUSIX peecTpOoBOro npuHuMna
pa3paboTKM TEXHUYECKUX TpeboBaHUM

B nocnepHve Heckonbko neT B Poccum NnpovcxoauT akTMBHOE
O06GHOBJIEHNE CTPOUTENBHOIrO 3aKOHOAATENbCTBA W HOPMATUBHO-
TEXHNYECKOW 6a3bl. TO BbIPA3MNOCh B NMPUHATUN K OTMEHE Ae-
CATKOB HOPMaTUBHO-NPaBOBbIX N HOPMATUBHO-TEXHUYECKUX [0-
KYMEHTOB, BO BHECEHUW Pa3fNYHbIX U3MEHEHUI B [EeNCTBYOLLME
aKTbl, B MPOBEAEHUN KOPPEKTUPOBOK TEXHUHECKWX PernamMeHToB
1 CBOAOB Mpaswus, MePecMOTPE HaLMOHANbHbIX U MeXrocyaap-
CTBEHHbIX CTaHAapTOB. [penMyLLecTBEHHO 3TN 0OHOBNEHUS Ha-
LeneHbl Ha COKpalleHne CyLLeCTBYIOLUNX aaMUHUCTPATUBHbIX
6apbepoB, YMEHbLLEHNE CPOKOB Y CTOMMOCTU CTPOUTENBLCTBA,
NOBbILLIEHWE KaYecTBa CTPOUTENbHON NpoayKumn. OgHMM 13 Ha-
npaBfeHni AaHHOro pa3BuUTUS SBNSETCA Nepexon Ha napame-
TPUYeckuii MeTon HopmunpoBaHus. OXnpaeTcs, YTO 3TO CTaHeT
NPOJOIMKEHNEM OBMXKEHUSA B CTOPOHY 6051ee 3(pheKTUBHON U OT-
KPbITOM K MHHOBALMAM CUCTEMbI TEXHUYECKOrO HOPMUPOBaHUSA
B OTpac/v, rapaHTupyoLLEen Npn 3ToM cobnogeHne 6e30nacHo-
CTW TEXHUYECKNX PELLEHUI.

OZHOBPEMEHHO C 3TUM B CTPOUTESILHOM OTpaciy Hallen cTpa-
Hbl FOTOBUTCSI BHEAPEHWE PEEeCTPOBOrO NMPUHLIMMNA BeAeHUs Tex-
HUYECKMX TPE6OBaHWI, YTO TOXEe SBMSETCA OQHOW M3 3afay Co-
BEpPLUEHCTBOBAHMUSI CUCTEMbI TEXHMYECKOrO PerysiMpoBaHus.
OnpegfeneHo, 4YTo NpUHUMN 6yaeT o6ecrnevnBaTbCsl NOCPEAcT-
BOM (DOPMUPOBAHMS LIeSIOCTHOM CUCTEMbI HOPMATUBHBIX AOKY-
MEHTOB, yCTaHaBMMBaKLLEN eanHble o6a3aTenbHble Tpe6oBa-
HUSI Ha BCEX aTanax >XU3HEHHOro LMKNa 06beKTa KanuTasnbHoro
CcTpouTenLCcTBa.

B oTAesibHble HOPMaTUBHbIE aKTbl YXXe BKJI0OYEeHbl MeXaHU3Mbl
peanusaunn peecTpoBOro npuHumna n opMMpoBaHus cucTe-
Mbl yripaBneHus TpeboBaHMAMM 6€30MacHOCTU U KavyecTBa Obb-
€KTOB KanuTanbHOro CTpOUTENbCTBa Ha OCHOBE CO3[aHUsA U Be-
OeHNA UMGPOBLIX PEECTPOB TPe6OBaHWI B OTPACM.

BnusitoT nu 3TM gBa HOBOBBedeHUs Opyr Ha gpyra? Npuasa-
Hbl 1IN OHM [OCTMYb €OuHOW Luenn? B cTtatbe paccMOTpeHbI
1 NpoaHann3npoBaHbl HEO6XOANMOCTb U BO3MOXHOCTb B3auUM-
HOWM MHTEerpauun n COBMECTHOIO pa3BUTUSA NapamMeTpuyeckoro
MeTofa HOPMUPOBAHUS U PEECTPOBOr0 MPUHUMNA B CTPOUTESb-
cTBe.

Knro4yeBble cnoBa: UngpoBble peecTpbl TpeboBaHUM, napa-
METPUYECKUI MeToL HOPMUPOBAaHUS, NPEeAnnChIBaOLUNI Me-
TOR HOPMUPOBAaHWSI, CTaHAAPT opraHn3auymu, QyHKUNOHa IbHbIE
U TEeXHONIOrn4yecKue TpeboBaHus, NHPHOPMAaLMNOHHbIE MOLZEN
3aaHni, NpogheccnoHarbHble KOMNeTeHYnn
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“Green Square”, innovation and sustainability
of energy infrastructure of the modern urban
ecosystem

The purpose of the research of the presented scientific and practical paper is to identify, systematize and analyze
the basic principles of modern sustainable construction, study innovative and technical solutions in the field of
ecology and management of urban real estate creation projects, infrastructure projects that ensure the function-
ing of cities. The author of the paper solves the problems of actualization of modern ecosystem problems faced by
the urban planning industry all over the world. The methods used in the presented paper are the empirical meth-
od, methodological apparatus of cross-cutting analysis, as well as the development of classifications according to
the principles inherent in the object of study. In addition to the general scientific approach to the study of problems
of eco-sustainability of construction. The author provides experimental conclusions about the convenience of ap-
plying specific means of achieving the goals of eco-sustainability of projects. The author has also presented his
own definition of sustainable construction taking into account the increasing world energy consumption, including
those aimed at cooling the air against the background of global climate warming, the increasing consumption of
food and water against the background of planetary population growth, the trend towards diversification of waste
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INTRODUCTION

thor asks such research questions as the existence

of interrelationships: what is common and what is
different in the energy efficient approach and “green”
construction — the so-called term-trend of the first
quarter of the 21st century. Moreover how nuclear
power projects, largely characterized by international
scepticism, can become the basis for sustainable ur-
ban planning. Is only the issue of safety of nuclear
power projects a key factor to overcome in order to
scale up the implementation of innovative NPP pro-
jects already implemented in some countries of
the world (Turkey, Bangladesh, Hungary, etc.) that in-
corporate ecosystem infrastructure solutions, includ-
ing RES, “smart city”, integrated infrastructure devel-
opment of territories (hereinafter — 1IDT)? The bright
hypothesis of the presented scientific and practical re-
search is that NPP projects can become the central
axis of urban ecosystem, transferring the projection of
Reimers' ecosystem approach, where the central role
is given to the Sun, to the modern sustainable City,
Agglomeration, State and World.

I n formulating the key problems of the study, the au-

MATERIALS AND METHODS

For completeness of the research the author
provides a cross-cutting analysis of the develop-
ment of innovation theory in science, such scientists
as B. Twiss, B. Santo, N. Kondratiev, J. Schumpeter,
F. Nixon, S. Kuznets, C. Glazyev, G. Itskovitz,
L. Leydesdorf devoted their works to the study of
innovation [1-3].

Systematizing various approaches, the author
gives his own definition of innovation, which is re-
duced to the concept of “an innovation introduced
to improve the efficiency of production and (or)

the quality of goods and services that corresponds
to current socio-cultural needs, and a documented
innovation is a patent”.

It is important to note that according to the theo-
retical foundations of “innovativeness” (innovation
theory), the following should be distinguished as
a result of analyzing different types of innovation
situations leading to the emergence of innovations
(so-called innovation situations):

e development of methods for earlier risk as-

sessment (classification);

® production-related situations;

® marketing mistakes;

e errors related to financial and economic sup-

port;

e innovation needs related to the human re-

sources of the organization and management;

e innovations of legal information support for

the project;

e political errors due to changes in the political

environment;

e environmental, related to the consequences

of natural disasters;

e brought in, consisting in the formation of in-

novation policy by governmental bodies [4, 5].

There are three main innovation models of de-
velopment, on the basis of which national innovation
systems (hereinafter referred to as NIS) of states are
built, namely:

e the European model, including all stages of

the innovation process;

e the Asian model, excluding fundamental re-

search;

e the triple helix model, providing for the inter-

action of three institutional sectors — universi-
ties, business and government.
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The Triplex Helix Model is the basis for cluster development
(Silicon Valley, Erisunn region — Danish-Swedish cluster, Medicon
Valley in Western Europe, etc.), which combines the collective inter-
action of enterprises with unique market conditions for the develop-
ment of certain industries of goods and services. The cluster model
based on the triple helix model also finds application in the theo-
retical foundations of the “green square” model, in which the coop-
eration of “clusters-energizations” has a complementary, syner-
getic vector and result rather than a competing one.

In the early 2020s, in addition to geometry and time-cost char-
acteristics of construction projects, 6D- and 7D-modelling tech-
nologies have entered the practice of construction process man-
agement, in which the 6th dimension presents the study of building
sustainability in the aspect of the environment, justifying the rele-
vance of eco-sustainability of construction objects by introducing
this facto into the model. The 7th dimension is applied to the life
cycle management of building objects and urban environment.
Thus, the 6D and 7D models take into account factors such as en-
ergy efficiency analyses, lighting coefficients, geographical fea-
tures of the project, various components and details of buildings.

The application of construction modelling technologies in
the design of objects with the use of “green technologies” due to
the possibilities of integration and analysis of environmental prob-
lems in architectural and construction projects is especially useful.

Construction modelling technologies solve such problems as
increasing the degree of eco-sustainability of the construction in-
dustry by improving the accuracy of data analysis, allowing to take
into account the multifactor nature of design tasks, including the in-
clusion in the project of the world practice of solving environmental
problems, improving the logistics of resources, reducing costs,
thereby reducing the negative impact on the environment and
the ecosystem as a whole, increasing the degree of consistency
between the sections of the project documentation, thereby reduc-
ing the number of possible project risks that may have negative
consequences for the sustainability of the construction project.

A vivid example of mankind's aspirations to create an environ-
mentally sustainable construction project in the world practice is
the adaptation in 1999-2001 of a large energy facility — four gas-
holders (namely, in the part of gas gauges of gasholders dated
1896-1899) for a multifunctional complex — a modern space for
living. The former energy facilities — coke oven gas storage facili-
ties — were mothballed in 1984 due to the transition to natural gas,
which does not require storage. Thus, four renowned architects cre-
ated residential, office and retail infrastructure on the territory of

the cylindrical-shaped buildings, with a concert hall, a cinema,
an archive, as well as their own community (Fig. 1, 2).

1. The use of construction process automation and the applica-
tion of robotics and robotic technologies is the next building block
of sustainable construction. A number of examples of robotic ap-
plications substantiate the understanding of the necessity and,
most importantly, the possibility to reduce human participation in
hazardous construction processes, such as welding works, assem-
bly of heavy metal structures, masonry works and the speed of their
production, plastering and levelling works, lifting works, conveyor-
type works, high-rise works, works at depth, as well as works in
the zone of high (low) temperature conditions. Also widely applica-
ble technologies for printing parts and entire objects on 3D printers,
in particular, the existence of the practice of printing a house,
a bridge in its entirety. The use of 3D printing in construction re-
duces the cost of construction and reduces the time of work, there-
by increasing the environmental sustainability of the project, reduc-
ing resources. The use of already known numerical control
(NC-technologies) allows to schedule the work of equipment ac-
cording to a predetermined plan-programme without human par-
ticipation in the very process of work production, the process of
equipping construction equipment with programmable devices is
one of the fundamental in the organization of automation and ro-
botization of construction production and strengthening the role in
the eco-sustainability of the construction industry as a whole.

2. Expanding the scope of information technology, cloud ser-
vices, artificial intelligence, digital twins, the internet of things and
the use of big-data technologies as integrated measures play a ma-
jor role in the modernization process of the construction industry,
increasing its transparency, manageability, efficiency and environ-
mental sustainability.

For example, the use of sensors connected to the Internet and
forming a unified system of monitoring and control of engineering
systems of construction projects and the entire urban system, pro-
viding high standards of energy efficiency and optimizing operating
costs in monetary, time and quality terms, thereby increasing
the sustainability of building systems and the industry as a whole.
Digital twin models allow for virtual testing of different object states,
thereby predicting differentiated scenarios and thus optimizing cur-
rent object states in real time.

The use of artificial intelligence (hereinafter referred to as Al) in
the formation of sustainable projects in the field of urban planning
allows to optimize project calculations, simulate scenarios, thereby
developing risk-reducing solutions. The main advantage of Al

Fig. 1. Photograph of gasometers A, B, C, D in Vienna [6]
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Fig. 2. Photograph of a multifunctional complex in Vienna, Aus-
tria, after gasometer reconstruction [7-9]

application is the ability to analyze a large amount of data with min-
imal time consumption, global arrays of which can make it difficult
to make the most balanced decisions.

Connecting design, construction and operational systems to
cloud services and mobile solutions allows to unite specialists from
different industries and geography in a single urban planning pro-
ject, allow to get advice, expert opinion of unique specialists, with-
out face-to-face presence in the design, working group.

3. Integrated solutions in the field of ecology and safety — such
solutions in the field of energy-saving technologies using renewable
energy and waste recycling are called “green construction” and
affect labour safety. Thus, technologies based on exoskeletons,
augmented reality systems, “smart” work wear — clothes with built-
in sensors that increase the safety of construction workers and re-
duce possible occupational injuries — are becoming widely used.
The use of cameras, laser scanners, aerial and underwater drones,
and other non-contact quality control methods help to reduce
the level of environmental threats during project implementation,
including increasing the environmental sustainability of the project
and the entire ecosystem around it.

A separate block in the study should be devoted to innovative
technological solutions combining traditional types of energy with
“green” ones. Thus, according to the new concept of energy secu-
rity in the scope of eco-sustainability of urban systems is the con-
cept of “green square”, developed by SC “Rosatom” in 2024 [10].

For example, according to the head of Rosatom, climate goals
can only be achieved by combining wind, solar, nuclear and hydro-
power, and the concept presented by A. Likhachev at the session
“Nuclear Power and Renewable Energy for a Carbon Neutral Fu-
ture” at the COP26 conference in Glasgow was widely supported.
The concept presented by A. Likhachev at the session “Nuclear
Power and Renewable Energy Sources for a Carbon Neutral Future”
at the COP26 conference in Glasgow was widely supported.
The term 'green square' combines four low-carbon energy sources,
namely nuclear, hydro, wind and solar.

According to A. Likhacheyv, “climate goals can only be achieved
by combining wind, solar, nuclear and hydropower”.

In the context of the presented “green square” concept, the nu-
clear power project as an element of environmental sustainability is
assigned a special role — the role of the core of a safe energy
system, which is complemented by the inclusion in the grid of
the generated energy from the use of solar panels on the roofs and
facades of urban buildings, when such panels are used as a mod-
ern “facing” material, as well as hectares of land covered with ridg-
es of solar panels [10-14]. In this case, the NPP object acts as
a source of electricity and a place for the location of renewable
energy sources (hereinafter — RES). Since the total area of the NPP
site is large, modern wind turbines are recommended to be in-
stalled on the project land allotment.

As a separate element of the infrastructure of an eco-resistant
city, whose energy sector is built according to the “green square”
system, prospective urban planning projects should provide for
the development of environmentally friendly modes of transport,
both individual and public, as well as charging infrastructure to
them.

Currently, with the support of major state corporations, working
groups are being set up to develop a single international standard
for sustainable construction in order to unify the requirements and,
most importantly, the procedures for preparing, approving and im-
plementing construction projects in urban agglomerations and be-
yond.

The author of the presented scientific and practical paper con-
cludes that the theory of ecosystem approach in addition to eco-
logical science is applicable, according to the author of the pre-
sented paper, to the analysis of urban planning process, urban
ecosystems, as well as the construction industry in general [15].

The concept of “ecosystem” was first proposed in 1935 by Ar-
thur Tansley and further actively developed by Vasily Dokuchaev,
the world's leading scientists, developed in the direction of unity
and diverse interaction between living and non-living environments,
organisms and inorganic materials. The main feature of an ecosys-
tem is its ability to self-organization, self-regulation and self-devel-
opment. The ecosystem of the urban environment without human
participation is impossible, which, by its intrinsic feature, provides
the ecosystem with the “self”-possibilities described above. Let us
consider the flowchart of the ecosystem approach in scientific re-
search (Fig. 3).

Next, we should systematize the main features of ecosystems,
which are as follows:

1. Sustainability and existence of internal laws of development.

2. Existence of interacting links between elements.

3. Ability to self-development, self-organization and self-regu-

lation.

4. Presence of organic and inorganic, living and non-living ele-

ments.

Composition of ecosystems:

1. Organic (living) part.

2. Inorganic (non-living part).

Types of ecosystems by origin:

1. Natural.

2. Artificial (man-made).

Thus, a building ecosystem refers to an artificial type of ecosys-
tem. In addition to the ecosystem type under study, there are other
types of artificial ecosystems such as:

1. Banking ecosystem, e-commerce ecosystem — character-

ized by inter-connectedness of mostly virtual services with
the possibility to receive offline services with the condition of
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Fig. 3. Ecosystem structure according to Reimers' theory

receiving additional bonuses and then spending them within
the ecosystem.

2. Urban ecosystem.

3. International ecosystem.

An interesting classification of ecosystems is given by scientist

Eugene Odum, dividing them by energy type into:

1. Natural — sun-driven, non-subsidized.

2. Natural — driven by the sun, subsidized by another energy
source or by humans.

3. Industrial-urban, fuel-driven, both fossil, other organic, and
nuclear fuels.

4. In his work, the scientist proposed the concept of ecological
niche, comparing it to a profession — the ecological purpose
of a species in an ecosystem, and a habitat — to the address.
Such a comparison allows us to scientifically substantiate
the ecosystem approach to economic and other human ac-
tivities, as well as in the man-made organization of the man-
made environment surrounding humans. The presented pa-
per develops the ideas of the ecosystem approach to
the general planning of cities, the fundamental energy basis
for the development of which are energy-nuclear facilities.

And in the basics of land ecology (otherwise, geoecology)

V.G. Marachevsky introduces the ranking of ecosystems, dividing
them into facies, tracts, landscapes, geographical areas, geographi-
cal regions, biomes and biosphere, thus laying the foundation for
the modern understanding of the ecosystem of the urban environment
Urban ecosystem is a complex functional complex of man-
made artificial habitat, including cities with their agglomerations,
smaller settlements, urbanized areas outside settlements and cit-
ies, characterized by uniform management laws.

Climatopes

Environment

Bone part
of the ecosystem

Information flow

Living part
of the ecosystem

Biogeocenosis and
other ecosystems

An interesting example is the formation of the so-called banking
ecosystem, which is an example of an innovative form of organiza-
tion of banking business due to the trend towards digitalization of
modern society, the global digital transformation of commercial, fi-
nancial and lending activities, and the growing popularity of
the ecosystem approach in general.

At the same time, according to the author of the presented pa-
per, the banking ecosystem is an element of the urban ecosystem
in terms of the digital “superstructure” of the economic processes
of the urban economy.

Urban territory and infrastructure has been formed everywhere
for many centuries. Today it represents a system of the following
elements:

e industrial buildings;

e administrative buildings;

e residential buildings;

e various life support systems (including hospitals, clinics,

schools, kindergartens, educational institutions);

e elements of transport infrastructure, including road network,

transport interchanges, bridges, tunnels;

e utilities and buildings;

® green space areas;

e other city facilities.

The growth of land costs in the central districts and large cities
gradually led to the need to design buildings with higher storeys,
and with the increase in the height of the construction object,
the problems of safety and life support began to increase. In these
conditions, there was a necessity to solve problems in the multi-
tasking mode, which can be solved with the help of automated
control systems that take on the functions of prompt response to
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changes in the modes of operation of a large number of technical
devices that ensure the normal operation of buildings, structures or
complex of objects. From the technical point of view, the way to
solve these problems is to develop a system, which is convention-
ally called “Intelligent system of building facility operation”, consist-
ing of a set of four main subsystems:

1) distribution of energy resources;

2) technological;

3) security;

4) “smart home” systems, including multi-room.

Let us consider the specific features of sustainable construc-
tion depending on the climatic zone where the object of analysis is
located. Thus, due to the specific climatic conditions of the Russian
territory, the subject of primary concern in large cities is the length
of heat and gas networks, overhead high-voltage and cable lines,
which sometimes reach hundreds and thousands of kilometres
within the urban area.

Regardless of the climatic zone, the basic condition for the normal
functioning of urban ecosystems is the availability of a modern road
network that provides convenient and accessible transport services
for citizens, including underground and elevated facilities for the safe
movement of citizens and high-speed movement of all types of trans-
port. Thus, to improve traffic flow, new radial and ring roads are being
created to bypass the city centre districts. They are accompanied by
motor transport services (petrol stations, campsites, roadside hotels,
parking garages for temporary and permanent storage of cars and
road equipment, etc.), with accommodation of road maintenance and
other services with posts of specialized road safety stations.

In the process of reconstruction of the road network, if neces-
sary, existing railway tracks can be effectively used with the use of
rolling stock of the “land metro” type with the equipment of transfer
stations, taking into account the maximum proximity of passenger
flows to other modes of transport.

The normal operation of water supply and sewerage systems
with obligatory provision of necessary requirements to the quality of
drinking water and the level of wastewater treatment has an impor-
tant place in the urban economy. The vulnerability of water supply
sources from technogenic impacts should be reduced, the issues
of sanitary cleaning of the city should be solved with the organiza-
tion of incinerators and recycling plants, construction of sewage
treatment systems, land reclamation, installations for melting snow
removed from city roads, and enterprises for processing biological
waste should be organized.

Residential and industrial stock on the territory of the existing de-
velopment is modernized and reconstructed in accordance with mod-
ern requirements by means of redevelopment of premises, improve-
ment of sanitary equipment, installation of attics and lifts, increase of
storeys, improvement of thermal and physical characteristics of en-
closing structures. Engineering solutions for the development of un-
derground spaces for the construction of garages, warehouses, pe-
destrian crossings, shops, etc. should be considered as a special
topic in the structure of urban renewal.

DISCUSSION

The main controversial issue that the author raises in this study
is the question of how to assess the contribution of the infrastruc-
ture component to the sustainability of an urban development pro-
ject. In the concept of “green square”, where 1/4 each of atomic,
hydro, solar and wind energy belongs, it is necessary to take into
account climatic and geographical peculiarities of this or that re-
gion where the infrastructure project is located: for example,

the construction of hydroelectric power plants requires a powerful
waterway, the construction of wind power plants requires an analy-
sis of wind loads and environmental impact.

CONCLUSIONS

Implementation of urban planning plans for reconstruction, re-
vitalization, rehabilitation and renewal of the existing urban develop-
ment should be addressed as a systemic task, including:

e coordination of architectural and construction developments
and implementation of effective structural, production, invest-
ment, financial, tariff and tax policies, development of priority
areas and spheres of urban economy and infrastructure for
the perspective period;

e ensuring accounting, registration, assessment and efficient
use of city property, including land plots and other real estate
objects;

® organization of interaction between city authorities and mar-
ket infrastructure entities (commercial banks, stock exchang-
es, insurance companies, etc.) on issues related to real estate
objects that are both privately and publicly owned;

e attracting investment in housing construction through sales of
housing, construction in progress, land lease rights, private
investment, etc.;

e creation and development of an investment and loan system
and mortgage lending with the issue of municipal bonded
housing loans, etc;

e the energy infrastructure of the “green square” of the modern
urban ecosystem is a balance of innovation and eco-sustain-
ability.
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«3eneHbl KBagpaT», MHHOBaLuun

M 3KOYCTONYMBOCTb SHEPreTU4ecKom
MHPaACTPYKTYpPbl COBPEMEHHOW FOPOACKON
3KOCUCTEMDI

Llenbto nccnepoBaHus npedcTaBieHHON Hay4YHO-NMPaKTUHECKOW
CTaTbU ABNAETCA BbigBNeHUe, cnctemMatu3auma n aHanm3 OCHOB-
HbIX MPUHLMMOB COBPEMEHHOIO 3KOYCTONYMBOrO CTPOUTENBLCTBA,
n3yyeHne MHHOBaLMOHHO-TEXHNYECKUX peLueHvu7| B 06/1aCTU 3KO-
Norvn 1 ynpaBieHUs NPOEKTaMM CO34aHUsA rOPOACKON HeABU-
XXMMOCTW, MHPPACTPYKTYPHbIMU MPOEKTaMu, o6ecneynBaroLLm-
MU OYHKLMOHMPOBaHWE ropodoB. ABTOp CTaTbM peLlaeT 3agayv
aKTyanmsauum coBpeMeHHbIX 3KOCUCTEMHbIX npoéneM, C KOTO-
pbIMU CTankMBaeTCs rpafoCcTpoUTENIbHAA OTpacib BCEro Mupa.
B ka4ecTBe MeTOAOB B MPeACTaBNEHHOWN CTaTbe UCMOSb3YIOTCA
3MMNUPUHECKUI METOA, METOQONIONMHYECKUI annapaTt CKBO3HOro
aHanuaa, a Takxe paspaboTka KnaccuukaLlmi no NpuHLMNam,
npuUcyLLnM O6beKTY uccrnenoBaHus. NoMmmo obLleHay4HOro
nogxofda K U3dyyeHuto NpobaemM 3KOyCTOMYMBOCTU CTPOUTESb-
CTBa, aBTOp MPMBOAUT 3KCNEPUMEHTasbHbIE BbiBOAbI 06 yO06-
CTBe NpuMeHeHUa KOHKPEeTHbLIX CpeACTB OOCTUXEeHUA u,ene|7|
3KOYCTONYMBOCTU MPOEKTOB. TakxXe aBTOp NpeAcTaBun cobCT-
BEHHOE onpefaeneHne 3K0yCTON4YMBOro CTPOUTENbCTBA C Yy4ETOM
HapacTaloLLEero MMpOBOro 3HEPronoTpebeHns, B TOM Y/CIIE Ha-
npaBfeHHOro Ha oxnaxxaeHne Bo3ayxa Ha oHe rnobanbHOro
NOTENNEHNS KNMMaTa, BO3pacTatoLLEero NoTpebneHns NpoayKToB
NUTaHUSA 1 BOoObl HA hOHE O6LLEenaHeTapHOro pocTa YUCNeH-
HOCTM HaceneHus, TEHAEHLUMN Ha AMBepcudmkaumio nepepaboT-
KM OTXO[0B. B cTaTbe onpepensioTcs KnYeBble opanBepbl s
aKTUBHOIO BHEAPEHMWS MHHOBALIMOHHbIX TEXHONOMMIA B OTpaciu.

KnroyeBble cnioBa: sKocucTeMa, 9KOYCTONYNBOE CTPOUTENLCT-
BO M MHHOBALMU, 3Gh(DEKTUBHbIE UHHOBALMOHHO-TEXHNYECKUE
PELLeHNsI B CTPOUTEILCTBE
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Legal aspect of corruption impact on the state
of environmental security, environmental
sustainability and environmental risks

in the construction industry

This scientific paper examines an important aspect of modern issues — the influence of corruption on the state of
environmental security of the country, environmental sustainability, and risks in the construction sector. The au-
thor investigates how the penetration of corruption into the construction industry has a negative impact on the en-
vironment, increasing the likelihood of environmental disasters and emergencies. The study analyzes the current
state of environmental security issues in the Russian Federation in the modern conditions of the global econom-
ic crisis and the sanctions pressure from Western countries, including restrictions on access to international en-
vironmentally friendly innovative technologies, materials, and equipment. As a result of the research, the conclu-
sion is drawn about the inseparable connection between the legal level of fighting against corruption and ensuring
the environmental security of the country, emphasizing the importance of taking measures to strengthen legal
mechanisms for fighting against corruption in the construction sector to ensure sustainable environmental devel-
opment and prevent negative consequences for the environment. The material contains significant analysis that
can serve as a basis for the development of effective strategies to improve environmental sustainability and re-
duce environmental risks in the construction sector through countering corruption, as well as practical recommen-
dations for improving the regulatory framework and strengthening control and supervision measures in the con-
struction industry to reduce environmental risks and enhance the level of environmental security of the country.

Keywords: corruption, environmental security, environmental risks, environmental sustainability of construction,
environmental crime, construction management, environment, resource conservation

nvironmental security plays a key role for become more demanding of the construction pro-
Ethe state in the modern world, as it is directly jects they support. This increasing awareness, along

related to ensuring sustainable development with climate change, depletion of natural resources,
and the well-being of society. It is no secret that and environmental crisis, makes ESC essential crite-
the state of the environment affects human health, ria in the planning and implementation of projects,
economic development, and social stability. There- and issues such as identifying environmental risks at
fore, the pursuit of environmental security becomes early stages of construction, finding effective ways to
a priority for any state. Construction and environmen- minimize them, and preventing potential conse-
tal security are closely interrelated, as the activities of quences become the most priority directions for sci-
the construction industry have a significant impact entific research, providing motivation for the con-
on the environment and require compliance with en- struction industry to review its methods and ap-
vironmental standards to minimize negative impacts proaches. For a more detailed analysis of the con-
on nature, timely identification, and prevention of ceptual apparatus and the disclosure of the topic, it
possible environmental risks (ER). Corruption in will be necessary to consider the main definitions
the construction industry can seriously undermine and mentions of such concepts as “environmental
environmental security, leading to negative conse- sustainability”, “environmental risks”, “environmental
quences for the environment, human health, and security”, “corruption” in scientific materials and reg-
sustainable development of regions. Fighting against ulatory legal acts.
corruption and supporting transparency in construc- In the International Standard ISO 6707-3:2022
tion play an important role in ensuring environmental “Buildings and civil engineering works — Vocabu-
sustainability and preserving natural resources. lary — Part 3: Sustainability terms”, the following defi-
Modern construction faces numerous challenges nition of “sustainable development” in relation to con-
and tasks, among which the need to ensure the envi- struction is given: “development aimed at meeting
ronmental sustainability of construction (ESC) stands contemporary environmental, social, and economic
out as an area of particular significance. The impor- needs without compromising the ability of future gen-
tance of ESC is particularly high for projects imple- erations to meet their own needs” [1]. In ecological
mented in the urbanization process of large cities, scientific literature, the concept of “ecological sustain-
which are experiencing accelerating trends towards ability” was introduced in 1973 by the famous Cana-
increased population density and construction in ur- dian biologist and ecologist C.S. Holling to better un-
ban areas, dynamic development of infrastructure derstand and study the nonlinear dynamics observed
and the economy, educational and scientific activi- in ecosystems [2]. He defined ecological sustainability
ties, tourism, and other service sectors. The explana- as “the degree of disturbance an ecosystem can with-
tion is simple — each year, society becomes more stand without changing its self-organizing processes
aware of environmental problems, and consumers and structures (defined as alternative stable states)”.
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Since then, the concept of ESC, although frequently encountered in
popular scientific literature, still does not have a unified scientific inter-
pretation and is based on characteristic ecological principles adhered
to by most scientists, specialists, and practitioners from various fields
of activity: environmental preservation, resource conservation, reduc-
tion of harmful impact on nature, and creating healthy, comfortable
conditions for people [3-5]. In general, the main idea of ESC is to
minimize the negative impact of construction on the environment while
creating objects that are sustainable, energy-efficient, safe for resi-
dents, and harmoniously integrated into the natural environment.
The process of the overall development of a sustainable system can
only be ensured by processes of coordinated development of all its
elements. It is enough for one undeveloped element, remaining in
a state of “stability”, to stop the whole system from developing.

It should be noted that the current legislation of the Russian
Federation does not contain the concept of “ecological sustaina-
bility” but widely uses the terms “environmental risk” and “environ-
mental security”. Compliance with and protection of citizens' con-
stitutional right to a favorable environment (Art. 42 of
the Constitution of the Russian Federation) is a fundamental con-
dition for the implementation of any economic activity with nega-
tive environmental consequences [6]. The term “environmental
risk” is used in various domestic regulatory legal acts, but its legal
definition is enshrined in Article 1 of the Federal Law “On Environ-
mental Protection” dated January 10, 2002, No. 7-FL — this is
the probability of an event with adverse consequences for the en-
vironment caused by the negative impact of economic and other
activities, emergencies of a natural and man-made nature [7].
Unfortunately, the law does not contain anything more to disclose
the essence of this construct, as well as the absence of mecha-
nisms, methods, and technologies for assessing environmental
risks, a system and methodology for managing such risks. In
the modern scientific environment, environmental risk is most of-
ten understood as a measure of danger characterizing the prob-
ability of possible negative consequences for humans and the en-
vironment [4, p. 450]. However, there is still no strict definition of
the concept of environmental risk in science. This is primarily due
to the fact that environmental risk is a multifactorial system based
on its causes and effects, and different scientists and experts
have different views on how to define, measure, and manage en-
vironmental risks, which leads to inevitable discussions and de-
bates in the scientific community [3-5]. Environmental risks can
be classified conditionally based on a multitude of grounds: by
the degree of risk spread (local and global), by the level of permis-
sibility (permissible and unlawful), by the type of risk perception
recipient (risks accompanying dangerous consequences for hu-
mans, for nature, for the economy), and so on. The most important
classification to the author seems to be the classification of envi-
ronmental risks by the source of danger. The source can be:
a dangerous natural phenomenon independent of humans; large
technological accidents and disasters; economic activities of peo-
ple. With regard to each of these sources, the legislator takes
a series of measures to prevent a risky situation or minimize its
consequences.

The term “environmental security” in Russian legal practice is
a variety of a broader concept — “security”. Thus, the Federal Law
of December 28, 2010, No. 390-FL “On Security” not only includes
the need to ensure security in all areas of life but also includes en-
vironmental security as the subject of its regulation. Essentially, this

is also reflected in section 1. The Strategy of Environmental Secu-
rity of the Russian Federation until 2025: “The environmental secu-
rity of the Russian Federation (hereinafter — environmental securi-
ty) is an integral part of national security” [9]. However, despite
the impressive number of regulatory legal documents related to
ensuring environmental security and environmental protection, at
the highest level, the legislator often does not differentiate between
these categories, using one of them as an integral part of the other.
The same Federal Law of January 10, 2002, No. 7-FL “On Environ-
mental Protection” reflects the need to ensure environmental secu-
rity as a goal and content of the state policy in the field of environ-
mental protection. Ensuring environmental security is an integral
part of environmental regulation (Article 19), environmental certifi-
cation (Article 31). Economic entities are obliged to take a series of
measures to ensure and maintain environmental security (Articles
34, 35, 40, 44, 48, and others) [7]. Ensuring environmental security
directly or indirectly affects other regulatory legal acts. For exam-
ple, the Federal Law of November 23, 1995, No. 174-FL “On Envi-
ronmental Expertise” obliges to take into account the requirements
for ensuring environmental security when conducting environmen-
tal expertise of economic entities [10]. In general, it can be noted
that the level and quality of legal regulation in terms of ensuring
environmental security in our country largely have a formal nature,
a unified view on the legal nature of the concept of “environmental
security” has not been developed, the current state of regulation of
public relations is characterized by a wide range of uses of the le-
gal institution of environmental security and the absence of clear
mechanisms and criteria for ensuring it.

In the Strategy of Environmental Security of the Russian Fed-
eration until 2025, along with such global challenges as, for exam-
ple, the reduction of biological diversity (which leads to irreversible
consequences for ecosystems, destroying their integrity), there are
internal challenges, including significant criminalization and
the presence of a shadow market in the field of nature manage-
ment [9]. To a large extent, this situation is determined by the con-
struction industry, where significant financial resources are in-
volved. According to Rosstat, the volume of construction works in
Russia in 2023 amounted to 15.1 trillion rubles, increasing by 7.9 %
in comparable prices compared to 2022'". The year 2024 promises
to be significant for the Russian construction industry. The an-
nounced state initiatives and economic trends push this sector to-
wards new horizons of growth and development. This is also related
to global external and internal political processes in which our state
is involved. On September 30, 2022, the President of Rus-
sia V.V. Putin signed agreements with the leadership of the Donetsk
People's Republic, Lugansk People's Republic, Zaporozhye, and
Kherson regions on their admission to the Russian Federation as
new regions. The Constitutional Court of Russia on October 2 found
the documents in compliance with the Basic Law of the country.
After that, the State Duma and the Council of the Federation of
the Federal Assembly of the Russian Federation unanimously rati-
fied the agreements and adopted draft federal constitutional laws
on the accession of new territories to the country and the formation
of new entities within it. In light of the recent decisions, the question
of the urgent restoration of the infrastructure of the new regions of
the Russian Federation, which suffered as a result of hostilities, be-
comes acute. According to the deputy head of the budget commit-
tee of the Federation Council of Russia, Sergey Ryabukhin, the res-
toration of housing, infrastructure facilities, and roads only in

1 Dmitrieva A. Ahead of Europe as a whole. URL: http://www.kommersant.ru/doc/6550716
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the DPR and LPR will cost 1.5 trillion rubles over three years, or
nearly 20 billion dollars?. At the same time, a series of large-scale
state programmes have been launched in Russia: modernization of
housing and utilities infrastructure, road construction, construction
of social facilities, street-road networks, multifunctional complexes,
greenhouse complexes in agricultural regions, purchase of public
transport, etc. According to the head of the Ministry of Construction
of the Russian Federation, Irek Fayzullin, starting from 2022, within
five years, the Government plans to allocate about 750 billion rubles
for the housing and utilities modernization programme. The most
acute problems require solutions — the growth of debts for com-
munal payments and the wear and tear of infrastructure, including
heat networks. According to some estimates, the deficit of funds for
the modernization of housing and utilities actually amounts to about
4.6 trillion rubles®. About 33.4 billion rubles from the federal budget
is allocated for subsidizing loans under the preferential mortgage
programme this year, and it is expected that this will help improve
housing conditions for at least 46,000 citizens of the Russian Fed-
eration. About 7.15 billion rubles will be allocated this year from
the federal budget to subsidize interest rates on loans issued to
system-forming organizations in the commercial real estate con-
struction sector and organizations belonging to their group of com-
panies for the implementation of investment projects (Government
Order of the Russian Federation of April 28, 2022, No. 1046-r)*.
The synergy of expanding various state programmes and invest-
ments in housing and utilities creates a unique field of opportunities
for construction companies. It is expected that the total volume of
construction works in the country will reach a new record of 14.4 tril-
lion rubles, which is 8.5 % higher than the previous indicators.
The total funding for the five-year road construction programme,
according to Deputy Prime Minister of the Russian Government
Marat Khusnullin, will amount to 13.2 trillion rubles. Of these, 5.4 tril-
lion will come from the Federal Road Fund, 7.2 trillion will come from
regional funds, and 436 billion from the National Wealth Fund. Dur-
ing this period, it is planned to build about four thousand kilometers
of roads. Within five years, 85 % of the Russian road network will be
put in order. The Deputy Prime Minister noted that the Government
expects to fulfill the President of Russia Vladimir Putin's instructions
in the field of road construction ahead of schedule®.

Against the backdrop of the record sums of money and plans
mentioned above, as well as existing domestic corrupt practices of
“arranging matters”, there is no doubt that embezzlement in
the construction industry, which occurs at all stages from selecting
a site for construction to tenders, obtaining permits from various
authorities, distributing multimillion investments, selecting contrac-
tors and subcontractors, etc., will continue to multiply. The econom-
ic crisis and the sanctions pressure from Western countries only
exacerbate the situation as the threat of restricting access to foreign
environmentally friendly innovative technologies, materials, and
equipment is forming due to the policy of containment towards
the Russian Federation. Of course, for the average resident of Rus-
sia, who often hears about corruption in housing and communal
services, in the system of public procurement, in the police, educa-
tion systems, healthcare, etc., it may be unusual to hear that

corruption can also impact the environment. However, the fact re-
mains: it is precisely corrupt practices in the field of natural re-
source management and construction that cause greater harm to
the environment, and therefore, not only to the well-being but also
to the health of the country's residents.

By the way, many legal scholars in their research talk about
the significant influence of corruption on environmental damage.
For example, T.V. Rednikova [11] in her study raises issues of or-
ganized environmental crime and names corrupt connections in
nature conservation authorities as one of the reasons for its exist-
ence and development, S.A. Bogolyubov analyzes legal liability for
corrupt violations in environmental legal relations [12]. In Russian
criminal law and criminology, the concept of corruption is a subject
of discussion. The main difference lies in the interpretation of
the term “corruption”. Supporters of a narrow interpretation define
corruption as bribery of government officials. For example, A.l. Dol-
gova and S.V. Vanyushkin understand corruption as a “social phe-
nomenon characterized by bribery of state and other officials and
the selfish use by them, in personal or narrow group, corporate in-
terests of their official powers related to authority and opportunities”
[13, p. 501]. Supporters of a broad understanding of corruption fo-
cus not so much on the criminal deal between a public official and
a private individual but on any selfish behaviour of an official.
B.V. Volzhenkin believed that corruption is “...a social phenomenon
that involves the decay of power, where state (municipal) officials
and other persons authorized to perform state functions use their
official position, status, authority of the position held for personal
enrichment or in group interests” [14, p. 47].

The official definition of corruption is given in Article 1 of
the Federal Law of December 25, 2008, No. 273-FL “On fighting
against Corruption”. According to the provisions of the law, corrup-
tion is: “a) abuse of official position, giving a bribe, receiving
a bribe, abuse of authority, commercial bribery or other illegal use
by an individual of their official position contrary to the lawful inter-
ests of society and the state to obtain a benefit in the form of money,
valuables, other property or services of a property nature, other
property rights for themselves or for third parties or unauthorized
provision of such benefit to the specified person by other individu-
als; b) committing acts specified in subparagraph “a” of this para-
graph on behalf or in the interests of a legal entity” [15]. Most viola-
tions of environmental legislation and citizens' rights to a favorable
environment are based on corrupt crimes of officials — whether it is
issuing illegal permits for the construction of environmentally haz-
ardous facilities, falsifying project documentation, manipulating
the results of public hearings, implementing costly and dubious
programmes for “improvement”, which result in the destruction of
greenery. Thus, the connection between corrupt offenses in
the construction industry and environmental security, ESC and ER
is evident.

As an example of successful international experience in ad-
dressing this issue, one can mention one of the world's cleanest
countries (ranked 10th in 2022) — the Kingdom of the Netherlandss®,
which is also considered one of the least corrupt countries in
the world (ranked 8th in 2023)’. This was made possible primarily

2 Goncharuk D. Senator Ryabukhin: The restoration of the infrastructure of Donbass will require about 1.5 trillion rubles. URL: enator-riabuhin-vosstanovlenie-infrastruktury-
donbassa-potrebuet-okolo-15-trin-rublej.html

3 Meeting of the Presidium of the State Council. URL: http://www.kremlin.ru/events/president/transcripts/68687

4 The government has allocated another 49.6 billion rubles to subsidize preferential mortgage programs. URL: http://government.ru/docs/45454/

5 Meeting on the development of road construction. URL: http://www.kremlin.ru/catalog/persons/625/events/68558

6 Environmental Performance Index by country 2024. URL: https://worldpopulationreview.com/country-rankings/environmental-performance-index-by-country

7 Corruption Perceptions Index. URL: https://www.worldeconomics.com/Indicator-Data/Corruption/Corruption-Perceptions-Index.aspx
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thanks to the country's modern anti-corruption legislation and re-
lated regulations aimed at protecting the environment. Just four
decades ago, the Netherlands faced seemingly insurmountable
challenges in ensuring environmental safety. These were not just
local problems of damage to specific areas, but a global environ-
mental crisis affecting entire regions of Western Europe and the ba-
sins of international rivers flowing through it. The powerful environ-
mental and industrial boom, the use of coal as the main energy
resource, led to total environmental pollution and had a detrimental
impact on plant and animal life. The rapid pace of industrialization,
the lack of free spaces, and a critical population level resulted in
high levels of noise in cities from street and railway transport, air-
ports, and air pollution. The consequences of uncontrolled dis-
charge of tens of tons of oxidizing substances into Dutch waters led
to the water becoming poisoned and foul-smelling. Many species
of fish and other representatives of ichthyofauna completely disap-
peared. There was a shortage of water suitable for agricultural use,
and serious problems arose in providing drinking water to the coun-
try's population. Additionally, due to the geographical location of
the country, a huge amount of pollutants from neighboring coun-
tries entered its territory along with the river flows of the Rhine and
Meuse. In such complex conditions in the 1980s, the public au-
thorities of the Netherlands were forced to urgently adopt a series
of legislative acts ensuring environmental safety for the population,
including the Water Surface Pollution Act as the main source of
norms regulating the maximum allowable concentrations of dis-
charges into water bodies, the Housing Act providing for the imple-
mentation of an eco-usage strategy, the Air Pollution Act defining
requirements for air purity, and the Waste Management Act regulat-
ing issues including their recycling. For violations of environmental
legislation, the state provided for the strictest measures of criminal,
administrative, and civil responsibility. For example, in accordance
with Article 173a of the Dutch Criminal Code, a person who inten-
tionally and illegally places any substance on the soil or introduces
it into the soil, air, or surface water is subject to imprisonment for up
to 12 years, and in cases of danger to another person's life or
death, the punishment is increased to up to 15 years. For causing
harm to the environment that poses low public danger, legal ac-
countability measures include arrest for up to 14 days or a fine of up
to 2,000 euros (Article 429(4) of the Dutch Criminal Code). In ac-
cordance with the country's new environmental policy, environmen-
tal protection has become one of the main priorities of the Dutch
police. In the circumstances that unfolded, in 2001, the state was
also forced to adopt new anti-corruption legislation, declaring that
the main task of the authorities in anti-corruption measures is to
protect the public sector from the influence of the criminal world. In
order to protect public institutions from aiding crime or being in-
volved in money laundering, a special state organization was cre-
ated. Its task includes providing public institutions with information
about the companies they intend to do business with, specifically
who in these companies is responsible for decision-making, where
their capital comes from, whether they comply with the law, etc.
An important structural level in the anti-corruption system is the so-
called Public Prosecution Service, which has 19 regional offices,
each with its own public prosecutor handling criminal investiga-
tions. As a result of all the measures taken, the volume of emissions
into the atmosphere decreased by 70 % overall, and the total vol-
ume of harmful substance emissions decreased by 40 % [16]. This
experience can undoubtedly be useful for Russia.

In conclusion, it is important to note that alongside the imple-
mentation of the Strategy for Environmental Security of the Russian

Federation until 2025 [9], and the National Anti-Corruption Plan for
2021-2024, approved by Presidential Decree No. 478 of August 16,
2021 [17], both the state and society should take effective meas-
ures now to address the issue outlined in the article. To reduce
the impact of corruption on the environmental security of the state,
the environmental sustainability of construction, and environmental
risks, the following set of measures needs to be implemented at
both legislative and practical levels:

1. Improvement of existing legislation: it is necessary to review
the existing legal acts ensuring environmental security, making
necessary changes and adopting new laws considering success-
ful international experience, as well as specifying the necessary
conceptual apparatus; link the state's anti-corruption legislation
with regulatory acts aimed at protecting the environment;
strengthen penalties for violations in the field of ecology, including
the degree of criminal responsibility for serious violations.

2. Strengthening the system of control and supervision: ensure
maximum transparency and openness in the processes of issu-
ing permits for construction, various approvals, certifications,
etc.; enhance monitoring by environmental inspections, alterna-
tive public, and independent organizations for compliance with
environmental standards in construction; independent environ-
mental impact assessment should become a mandatory stage
for any construction project.

3. Active development of anti-corruption education and awareness
in environmental issues, education, and propaganda: training and
informing the population, leaders of construction companies with
wide use of anti-corruption programmes, environmental aware-
ness activities focusing on the development of necessary values
and competencies aimed at promoting an intolerant civic attitude
towards corruption, awareness of the importance of environmen-
tal protection, and maintaining environmental safety.
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MpaBoBOW acneKT BAUSIHAA KOPPYNLUK
Ha COCTOsIHUE IKOJIOrM4YecKou 6e3onacHoOCTU
rocyaapcTBa, 3KOJIOrM4ecKy yCTOM4MBOCTb

N 3KoJiormn4eckne pucku B CTpOI/ITe.anOI7I
cchepe

[aHHasa Hay4yHas cTaTbsi paccMaTpyBaeT BaXHbI acnekT COB-
PEMEHHOM NpobeMaTUKN — BIIUSHUE KOPPYMLMU HA COCTOSHME
3KOJIOrM4eckon 6e30MacHOCTM rocyfapcTBa, 3KONOrMYeCcKyo
YCTON4YMBOCTb U PUCKWN B CTPOUTENBHOW cdepe. ABTOp mccne-
OYeT, KaK MPOHUKHOBEHME KOppynuun B cchepy CTpouTenbCTBa
OKa3blBaeT HEraTMBHOE BO3[AENCTBME Ha OKpY>XXaloLLyto cpeny,
yBEnMYMBas BEPOATHOCTb BO3HUKHOBEHMS SKONMOrMYECKMX Ka-
TacTpod 1 YpesBblHarHbIX cUTyauun. B uccnegoBaHmm aHanum-
3UPYIOTCH TEKYLLEE COCTOSIHME BOMPOCOB 3KOJIOrn4eckomn 6es-
onacHocTu B Poccuiickon ®epepanum B COBPEMEHHBIX YCIIOBUAX
rno6anbHOro0 3KOHOMUYECKOr0 KpU3unca U CaHKLMOHHOIO AaBJsie-
HUS 3anagHbiX CTPaH, B TOM YUCIE Yepe3 OrpaHNYeHUs JOCTYy-
na K MexayHapoaHbIM 3KONOrM4EeCKM YNCTbIM NHHOBaLMOHHBIM
TexHonorusiM, MaTepuanam n o6opygosaHuio. B pesynstarte nc-
cnefoBaHus OenaeTcs BbiIBOA O HEOTbEMIIEMOW CBA3W MexXay
npaBoOBbIM YPOBHEM 60pb6bl C KOppynuuen n obecrnevyeHnem
3KONOrn4eckon 6e3onacHoOCTM rocygapcTea, Nnog4yepkKnBaeTcs
Ba>XHOCTb MPUHATUA MEP MO YKPEMEHWIO NPaBOBbIX MEXaHU3-
MOB 60pb0bl C KOppynuueln B ccepe CTponTenscTBa ansa obec-
nevyeHnst YCTOMYMBOrO 3KONOrMYECKOro pa3BUTUS U MPefoT-
BpaLLEHWS HEFaTUBHbIX NMOCMNEACTBUI A1 OKPY>KaloLLen cpedbl.
MaTtepunan cogepXuT 3Ha4UMbIA aHanM3, KOTOPbIN MOXET MOo-
CNYXWUTb OCHOBOW AN pa3paboTku 3(PMEKTUBHBIX cTpaTermm
Mo YNyHLLIEHWIO 3KOJIOTMHYECKOM YCTONYMBOCTU U CHYKEHWIO KO-
JIOTMYECKNX PUCKOB B CTPOUTENBHOW cdhepe Yepes NpoTUBOLEN-
CTBUE KOpPPYNLMK, a TakxXe NpakTU4eckne pekoMeHaaumm no co-
BEPLUEHCTBOBAHNIO HOPMATMBHOM 6a3bl U YKPEMNIEHUIO Mep
KOHTPONSA 1 HaA30pa B CTPOUTESNIbHOW OTPACN C LieNbio CHUXKe-
HUSI BKONOFMYECKUX PUCKOB U MOBLILLEHWSA YPOBHSI 3KOJIOrn4e-
ckon 6e30MacHOCTW rocygapcTea.

Knro4eBble cnoBa: Koppynuus, aKosiornyeckasi 6e30nacHocTb,
SKOJIOrNYECKME PUCKU, IKOTIOMMHYECKasl yCTOMYUBOCTb CTPOU-
TeNIbCTBA, IKOJIOrU4ECcKasi MPECTYNHOCTb, YNPABAEHNE CTPOU-
TeNIbCTBOM, OKPYXXaloLLasi cpefia, PecypcocbepexeHme
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